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Abstract

Research on child language inspired by the principles of the generdive
framework has amed a showing medery of various linguigic phenomena in
young children. In an atempt to explan cases of late acquistion, child language
researchers have pursued an explicit characterization of the extent to which child
and adult language may differ. The present paper contributes to this line of
research, by presenting the findings of severd expeaimenta investigations of
young children's and adults knowledge of scadar implicatures and downward
entailment.

Scdar implicatures and downward entailment have received conspicuous
dtention in the linguidic literature, but these two phenomena have adways been
sudied under different perspectives. In particular, previous research on scaar
implicatures has focused on the conditions regulating the felicitous use of scadar
expressons (eg. the digunction or), and has led to the formulaion of the
pragmatic norms that rule out the use of these expressons whenever a more
informative term could be used (i.e, the conjunction and). This is the Gricean
view of scdar implicatures. Recent research, however, has reveded a systematic
corrdaion between downward entailment and scdar implicatures. In particular, it
has been observed that scdar implicatures are cancdled in downward entailing
linguigic environments. This obsarvation has led Chierchia (2000) to an account
of scdar implicatures which | cdl Semantic Core modd. The Semantic Core
modd has recaeived empiricd support from psycholinguigic sudies employing
different experimental techniques. These experiments, though, have dso reveded
some differencesin children's and adults computation of scalar implicatures.

In this paper we report the findings of four experiments investigating
Englidt spesking children's and adults interpretation of scdar tems in the
nuclear scope of the quantified expresson None of the Ns. The reaults of two
experiments invedtigating child language corroborate the findings from previous
research in two ways. Firde, the findings provide more experimental evidence in
favor of the Semantic Core modd, showing yet another context in which scaar
implicatures fal to arise, regardless of the amount of information avalable to the
gpesker. Second, the findings show that children’s knowledge of downward
entallment extends beyond the licenang and the interpretation of negative polarity
items, ad includes the logica properties of downward entallment. As for adults
computation of scadar implicatures, the results of two experiments investigating
adults interpretation of sentences containing the scaar term and in the scope of
None of the Ns provide us with a context in which adults adhere to logic, in a way
that closaly resembles children’s behavior reported in previous studies.



I ntroduction

Research on child language inspired by the principles of the generdive
framework has amed a showing medery of various linguigic phenomena in
young children. In an atempt to explan cases of late acquistion, child language
researchers have pursued an explicit characterization of the extent to which child
and adult language may differ. The present paper contributes to this line of
resarch, by presenting the findings of severd experimentd invedigaions of
young children's and adults knowledge of scdar implicatures and downward
entailment.

Scdar implicatures and downward entailment have received conspicuous
atention in the linguidic literature, and these two phenomena have dways been
dudied under different perspectives. The sudy of downward entalment has
primarily focused on the role of entalment reaionships in the licensng of
negaive polaity items (eg., any in English). Previous research on scaar
implicatures, by contragt, has focused on the conditions regulatiing the fdicitous
use of scdar expressions (eg., the digunction or), and has led to the formulation
of the pragmatic norms that rule out the use of these expressons whenever a more
informative term could be used (i.e, the conjunction and). This is the Gricean
view of scdar implicatures. Recent research, however, has reveded a sysematic
corrdaion between downward entailment and scdar implicatures. In particular, it
has been observed that scdar implicatures are cancdled in downward entailing
linguigic environments (see Chierchia, 2000). For example, the pragmatic norms
that favor and over or seem to be preempted (or reversed) in the same contexts in
which any can occur. This observation has led Chierchia to an account of scalar
implicatures, which | cal Semantic Core modd, that chalenges the Gricean view.
The Semantic Core model has received empiricd support from psycholinguistic
dudies employing different experimenta techniques. These experiments, though,
have aso reveded some differences in children's and adults computation of scalar
implicatures.

In this peper we report the findings of four experiments investigating
Englidrspesking children's and adults interpretation of scdar terms in  the
nucler scope of the quantified expresson None of the Ns. In particular,
Experiment 1 was dedgned to determine whether scdar implicaiures are
cancdled in the nuclear scope of the quantified expresson None of the Ns by
invedigating children's accesshility of the indudve-or interpretation  of
digunction in this context. The same linguisic environment was investigated in
Experiment 2, to determine children's knowledge of the logicd properties of
downward entailing environments. Experiments 3 and 4 ae concerned with
adults computation of scdar implicatures, and compare adults interpretation of
the scalar terms and and or in the scope of the quantified expresson None of the



Ns. The purpose of these experiments is to determine the extent to which adults
rgect a sentence that is logicdly true, exclusvey on the grounds that an
dternative and more informétive statement is available to the spesker.

1 Scalar Implicaturesand Downward Entailment
1.1 The Gricean View of Scalar Implicatures

The felicity conditions on language use have received considerable atention since
Gricgs semind work, and the interpretation of sentences containing scdar terms
is one of the mog-studied phenomena (see Gazdar, 1979; Grice, 1975; Horn,
1972, 1989; Levinson, 1983; Sperber and Wilson, 1986)." In this section, we
review the basic principles of pragmatics, and we illustrate how they account for
the interpretation of sentences containing logica words, including the digunction
operator or, and determiners like a and some.

The most basic principle of pragmétics is Grices Cooperative Principle,
gated in (2):

@ “Make your conversationd contribution such as is required, a the
stage at which it occurs, by the accepted purpose or direction of the talk
exchange in which you are engaged.”?

The principle of cooperation is aticulated into a number of conversationd
maxims. For the present purposes, particularly important are the two maxims of
Quantity:

2 1. Makeyour conversationd contribution as informative asis required.
2. Do not make your contribution more informetive than is required.

To illugrate, let us consder how these principles account for the interpretation of
sentences containing the English indefinite artide a. Consider (3).3

3 Mary has achild.

! Children's knowledge of pragmatic norms has not received the same attention, with the exception
of some studies investigating children's interpretation of logical connectives. We will discuss the
results of these studies in section 2.1.

2 Grice (1989; p. 26).

3 This example is illustrated in Chierchia and McConnell-Ginet (1990; 2000), to which we refer
the reader for an informal discussion of conversational implicatures.



The most naturd interpretation of the sentence in (3) is that Mary has exactly one
child, and adult speskers of English judge the sentence (3) infeicitous if Mary has
more than one child. For example, if it is pat of the spesker's conversationa
background that Mary has three children, adult speskers object to (3) on the
grounds that (4) congtitutes a more accurate description.

(4  Mary hasthree children.*

Let us spdl out the reasoning behind the infdicity of (3) in more detall.
Encountering (3), the hearer assumes that the spesker is obeying the Principle of
Cooperation, and is conveying his knowledge as cooperatively as possble. In
uttering (3), however, the spesker does not commit to the propostion in (4); this
sentence was a possble dternative statement, and should have been used, if the
spesker had reason to believe tha Mary has three children. Assuming that the
gpesker has accurate knowledge of the dtuation he is describing and that he
intends to convey his information in a cooperative way, the hearer will therefore
infer that the speaker has no reason to believe that Mary has three children. As a
consequence, upon hearing (3), one infers that the speasker had reason not to use
(4. In short, (3) is interpreted as meaning that Mary has a child, but aso thet she
does not have three of them.® This leads adults to reject the sentence Mary has a
child, as an accurate description of a situation in which (4) is known to be true.

It is importat to notice that the reasoning above does not follow from
semantic principles done. For the present purposes, we can view the semantic
contribution of the indefinite artide as an existentid quantifier® If we adopt this
view, the semantic component of the grammar gpecifies that (3) is true if May
has a least one children. The exactly one interpretation of the indefinite article is
due to the gpplication of conversationa maxims, as a result of the reasonng
presented above. In order to distinguish between the semantic contribution of the
indefinite article and the implicature associated with it , one can observe that only
the latter can be cancelled. In other words, the speaker can add a qudification to
(3), which defeats the implicature associated with the indefinite article (eg., Mary
has a child. In fact she might have more than one), whereas the speaker cannot

* Throughout the paper, we will underline the expression, or pair of expressions, that exemplifies
the contrast under consideration. Such convention isonly intended to help the reader, and is not to
be interpreted as a particular intonation.

® Obviously, the reasoning above could be repeated for any numeral.

® The quantificational force of determiner phrases headed by an indefinite has received

considerable attention in the literature (see Carlson, 1977). In particular, it has been observed that
in generic contexts the correct interpretation of indefinite noun phrases involves a universal

quantifier (e.g., A poddle gives live birth). In our discussion of the indefinite article, however, we
will not consider generic uses, and we will focus on cases in which the existential quantifier

specifies the correct truth-conditions of the sentence under consideration.



guestion the truth-conditions associated with the indefinite aticde, (eg., the
sentence Mary has a child. In fact she does not have any is a contradiction). We
will discuss the defeasibility of pragmatic norms momentarily.

The rdevance of conversational maxims extends beyond cases in which an
dterndive description of the context under condderaion results from the choice
of a different term (eg., a vs. three). Sentences containing the digunction
operator or provide an example of this phenomenon. Suppose the speaker knows
that John went to the store and wants to describe what John bought. Regardless of
what John bought, (5) is not a fdicitous description.

(5) John bought chips or ice cream.

We can explan why such sentence is infdicitous through a reasoning smilar to
the one described for (3).” The speaker is assumed to convey his knowledge about
what John bought in the most cooperative way. Therefore, the spesker should use
one of the datements in (6), depending on which one is true in the particular
context under consideration.

(6) a.  John bought chips.
b. John bought ice cream.
c. John bought chips and ice cream.

The expectation that the spesker's contribution to the conversaion is maximaly
informative makes (5) infdicitous in any of the circumdances described by the
sentences in (6). If the spesker knows that John only bought chips or if the
speaker knows that John only bought ice cream, the sentences in (6a) and (6b)
would conditute a better way to communicate such knowledge, even if they do
not have the same structure as (5). For the purposes of the current study, however,
we will be exclusvedy concerned with cases in which an dternaive (Structuraly
identical) representation isreadily available to the speaker.

Let us focus on a Stuation in which John bought both chips and ice cream.
If the spesker knows that John bought both chips and ice cream, then the maxim
of quantity favors the use of (6¢), which conveys the information available to the

" The felicity of (5) improves if the speaker further qualifies his statement. For example, consider
the sentencesin (i).

(i) a John bought chipsor ice cream, but | am not going to tell you which.
b. John bought chips or ice cream, but | do not exactly remember which of the two.

It is important to observe, however, that in both cases the speaker's qualification communicates to
the hearer that the speaker does not intend to, or simply cannot, be cooperative. Again, we will
consider the cancellation of scalar implicatures shortly.



speaker in a more cooperative manner. Since the spesker did not use (6¢), the
hearer of (5) is invited to assume that the evidence avallable to the spesker did not
support such statement. Consequently, upon hearing (5), the hearer will assume
that the spesker does not believe (6¢) to be true. As a result, the digunction
operator in (5) is interpreted according to the truth conditions associated with
exdusve-or.® In short, (5) is interpreted a meaning John bought chips or ice
cream, but not both.

The maxim of quantity described in the paragraphs above explans why
sentences  containing the digunction operator ae infdicitous when the
corresponding sentence containing and is true. A dmilar behavior is shown by
other linguidic expressons, such as gquantifiers (eg., some vs. every), gradable
adjectives (e.g., beautiful vs. wonderful) and numerdls (eg., three vs. a). A
unifying account of these expressons has been provided by Horn (1972). Horn
(1972) observed that the set of circumstances that verify SA and B) is a subset of
the dircumstances that verify A or B).? Because of the subset/superset relation
that holds between statements with or and the corresponding statements with and,
the logicd words or and and can be seen as condtituting a scae. If both S(A) and
SB) are true, therefore, a sentence of the form §A and B) is favored by the
Maxim of Quantity because it is true in a narower s&t of Stuations and, therefore,
more informaive. Intuitively, the maxim of quantity places an utterance agang a
st of dterndive datements that differ in the amount of information that they
convey, because of the particular scalar term they contain. For example, consder
the digunction and conjunction operators. A sentence of the form SA or B) is
condgtent with a set of possbilities that are ruled out by S(A and B), but these
possibilities are irrdlevant when it is known that both S(A) and §B) are true. The
same reasoning aoplies to other scdar items for example quantifiers

8 1t may be helpful to compare the following truth-tables.

A B AorB AorB A and B
(inclusive-or) (exclusive-or)

0 0 0 0 0

0 1 1 1 0

1 0 1 1 0

1 1 1 0 1

® We use the notation S(A conj B) to refer to any sentence that contains a coordinate phrase.
Although we will be mainly concerned with cases of coordination between NPs in object position,
it will be always possible to generalize our reasoning to cases of coordination between verbal
phrases or sentences. For the present purposes, this notational convention is meant to help the
reader in constructing the relevant example.



(every i most i many i some) or numerd adjectives (. ten i one | a).°
Adopting this representation of scdar terms, for any terms a and b such that Sb)
[ Ha), the Maxim of Quantity favors the use of §(b), and the interpretation of
Sa) will be accompanied by an implicaiure of the form not S(b).*! This
implicature accounts for the infdicity of §a) in contexts in which the spesker
could have used §b). Implicatures that are constructed according to this scheme
are commonly labeled as scalar implicatures*?

It is important to observe that the implicature described above rests upon
the assumption that the spesker has extensve knowledge of the context he is
describing. When the hearer has reasons to doubt that the speaker’s knowledge is

10 Again, the subset/superset relationship does not hold for scalar terms. The subset/superset
relationship holds between the evaluation of sentences that differ only with respect to the scalar
term that occurs in them. For example, the sentence in (ia) is true in a subset of the circumstances
inwhich (ib) istrue, and (ib) istruein asubset of the circumstancesin which (ic) istrue.

(i) a Every student wrote a paper.
b. Most students wrote a paper.
c. Some student wrote a paper.

For the purposes of the exposition we will order scalar terms on the basis of the subset/superset
relationship that holds between sentences that contain such scalar terms.

1 We can now modify the 'label’ of the truths-tables to show that it derives from one connective
and the negation of the other.

A B AorB A or B and not (A and B) A and B
0 0 0 0 0
0 1 1 1 0
1 0 1 1 0
1 1 1 0 1

12 1n the remainder of the paper we will refer to the interpretation of a sentence that does not take
into account scalar implicatures as the 'basic' or 'logical' interpretation, and to the interpretation
that takes into account the implicature as the ‘derived' interpretation. It is important to stress that
this does not mean we are assuming that sentences containing a scalar term are ambiguous, since
one interpretation is explicitly derived from the other. The claim that sentences containing scalar
terms are ambiguous is untenable. For example, consider a sentence like Some students wrote a
paper. If we admit that such sentence is ambiguous between the two interpretationsin (i), then on
the reading in (ib) the interpretation of the determiner some violates the putative linguistic
universal that all determiners are conservative (see Chierchiaand McConnell-Ginet, 1990; 2000).

(i) a Someand possibly all students wrote a paper.
b. Some but not all studentswrote a paper.



complete, however, scdar implicatures do not arise. Condder the digunction
operator. If the speaker expresses an expectation or a prediction about what John
will buy, the use of digunction is felicitous. Congder (7). Clearly, this sentence
does not imply that the speaker is exduding the possbility that John will buy both
chipsand ice cream.

@) John has gone to the tore. I'll bet you $5 he will buy chips or ice cream.

In the example above, the digunction can be interpreted as inclusve-or, and (7) is
not interpreted & John has gone to the store. I'll bet you $5 he will buy chips or
ice cream, but not both. In other words, the possbility that John will buy both
chips and ice cream is conagtent with the prediction in (7). Of course, the spesker
could redrict the range of dtuations that he condders likdy to happen (eg.,
saying I'll bet you $5 he will buy chips or ice cream, but | am sure he will not buy
both). The possibility that John will buy both chips and ice cream, however, is not
excluded because of the meaning of (7), nor is it excluded because of an
implicature triggered by the use of or.

Comparing the interpretation of (5) and (7), we are led to conclude that the
amount of information avalable to the gpesker didinguishes between a
description of an event that has dready taken place, and a prediction about what
will happen. In a Stuation of uncertainty, such as when one makes a prediction or
a bet, a spesker who chose any of the sentences in (8) would end up excluding
some of the dternatives that are consstent with his conversational background.
Therefore, if the spesker chose any of the sentences in (8), his contribution would
not be completdy supported by the evidence available to him.

8 a. John has goneto the store. I'll bet you $5 he will buy chips.
b. John has goneto the store. I'll bet you $5 he will buy ice cream.
c. John has gone to the store. I'll bet you $5 he will buy chips and ice
cream.

The dudy of the conditions regulaing the interpretation of tems like the
digunction operator and the indefinite article has led to the current view of scaar
implicatures. On this view, principles of pragmatics influence the interpretation of
scdar terms in ordinary contexts, 'sdecting’ a subset of the dternatives licensed
by the princples of semantics. In contexts of uncertainty, however, scaar
implicatures fall to arise, and the full range of truth-conditions licensed by the
semanticsis available to the hearer.

It is worth observing that the neo-Gricean view of scadar implicatures can
be incorporated into a specific modd of the interaction between different modules

10



of the grammar.l® In paticular, the neo-Gricean view of scdar implicatures is
consgent with an independently justified modd of language processng, caled
the Modularity Matching modd (see Cran and Thornton, 1998; Crain and
Wexler, 1999). The Modularity Matching modd maintains that the different
modules of the gramma ae hierarchicaly organized, such that operations of
higher level components gpply to the output of lower leved components. If
multiple outputs are transferred from one level to another, principles a higher
levels will sdect among the outputs from the lower levd. Crucdly, if a sngle
output is trandferred from one levd to another, principles & the higher leve will
be preempted. We can refer to the principles that decide among multiple inputs as
‘pruning principles  to diginguish them from dructure-building operations.
Pruning principles of the semantic component diminate some of the outputs
licensed from the syntactic component. For example, Crain and Steedman (1985)
goelled out these modular assumptions reaively to the syntax/semantics
interface, and agued that “syntax proposes and semantics disposes” An
extenson of this modd to the semantics/pragmatics interface has been proposed
by Crain, Guamini and Meroni (2000) and Guamini, Meroni and Crain (2001).
According to these researchers, the interaction between semantic and pragmatic
principles is subject to the same modularity assumptions, such that “semantics
proposes and pragmatics digposes” This modular architecture explains how the
interpretation of scdar terms comes about when sentences are subject to
conversationd implicatures.  From this perspective, conversationd implicatures
ae pruning principles of the pragmatic component, and diminate some of the
dternatives licensed by the semantic component.

To recap, the neo-Gricean view of scdar implicatures provides an explicit
characterization of the interpretation of scdar terms in ordinary conversatiord
contexts. Importantly, under the neo-Gricean view, scdar implicatures fal to arise
when the hearer knows the spesker does not have accurate knowledge of the
gtuation being described. Under this view, scdar implicatures are conceived as
principle of pragmatics that condrain the interpretation of a sentence, after the
semantic module has provided an interpretation for such sentence. The modular
architecture implicit in the neo-Gricean view, however, has been questioned on
the bags of linguidtic contexts in which scdar implicatures fal to arise, in soite of
the spesker's accurate knowledge of the Situation being described (e.g., Chierchia,
2000; Chierchia, Crain, Guagti, Guamini and Meroni, 2001). In the next section
we illustrate such contexts.

13 With the term 'neo-Gricean', we will refer to the line of research which developed Grice's
intuitions which showed how a derived interpretation can be systematically constructed for each
scalar term (see Horn, 1972; Gazdar, 1979).
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1.2 A Puzzlefor the neo-Gricean view

The previous section outlined the basic principles of the neo-Gricean view of
scdar  implicatures. We observed that such a view maintans that scdar
implicatures fal to arise if the spesker does not have extensve information about
the dtuation under consderation. By contrast, the neo-Gricean view points to the
accuracy of the information available to the spesker as one of the prerequisites for
scda implicatures to arise. This view, which draws upon a modular conception of
the semantics/pragmetics interface, has been chdlenged by Chierchia (2000). In
particular, Chierchia (2000) observes that the neo-Gricean view fals to explan
why scdar implicatures do not aise in a vaiety of linguigic contexts, which
cannot be described as contexts of uncertainty (dso see Chierchia, Crain, Guadti,
Guamini and Meroni, 2001).

Let us review some of the contexts discussed by Chierchia (2000).
Condder the examples in (9). In dl such sentences, the implicature of exclusivity
for the digunction operator fals to arise, such tha or is interpreted under its
indusive-or reading.

9 a. John did not write a paper or make a presentation.
b. None of the students wrote a paper or made a presentation.
c. None of the dudents who wrote a paper or made a presentation
recelved agood grade.
d. John fulfilled the requirements of the Syntax seminar without writing a
paper or making a presentation.
e. John graduated before he wrote a paper or made a presentation.

Congder (99). By uttering (9a), the spesker excludes three kinds of Stuations: (i)
John did not write a paper, but he made a presentation; (ii) John wrote a paper, but
did not make a presentation; and (iii) John wrote a paper and made a presentation.
Let us congder (iii). The posshility that John did both is excluded by (99), as
shown by the fact that one cannot continue the sentence in (98) asin (10).

(10)  #John did not write a paper or make a presentation. He did both.*

Intuitively, the infdicity of (10) is due to the fact that the only st of
circumgtances that verifies the sentence He did both is digoint from the set of
circumstances that verify John dd not write a paper or made a presentation. If
the digunction operator recelved an exclusve-or interpretation, the possbility

14 We will ignore the cases of meta-linguistic negation discussed by Horn (1972; 1989).

12



that John did both would not be excluded. A smilar reasoning can be gpplied to
al the contextsin (9).

As an additional example consider (9). By saying John graduated before
he wrote a paper or made a presentation, the spesker excludes three sets of
circumgtances. (i) John made a presentation before he graduated; (ii) John wrote a
paper before he graduated; and (iii) John wrote a paper and made a presentation
before he graduated. Importantly, if the inclusve-or interpretation of digunction
was affected by the implicature of exclusvity, it could not be explaned why (%)
excludes that John had to write a paper and make a presentation before he could
graduate. But this possihility is excluded, as shown by the infelicity of (11).

(11) #John graduated before he wrote a paper or made a presentation, but not
before he did both.

It is important to observe the following contrast: the implicature associated with
the digunction operator or arises if the digunction operator occurs within a clause
introduced by the tempora adverb after. Consider (12), which contrasts with (9e).

(12)  John graduated after he wrote a paper or made a presentation.

Intuitively (12) presents the same infeicity as John bought chips or ice cream. In
partticular, (12) suggests that John did not both write a paper and make a
presentation, as suggested by the fdlicity of (13).

(13) John graduated after ke wrote a paper or made a presentation, but not after
he did both.

The exigence of linguidic environments with rdaed meanings which differ in
the rasng of the implicature plays a crucd role in the account of scdar
implicatures proposed by Chierchia (2000). We will return to the contrast between
expressions with related meanings in next section.

It is important to dress that the avalability of the full range of truth-
conditions associated with inclusve-or in the examples above does not depend on
the conversational context. As we have observed, the neo-Gricean view mantans
that in contexts of uncertainty the spesker does not have extensve knowledge of
the gdtuaion being described, and the computation of scdar implicatures would
make unavalable a set of dternatives that are consgtent with the spesker's
background. All the sentences in (9) conditute a description of an event that has
dready taken place, however. The spesker is reporting a fact. According to the
neo-Gricean view of scdar implicatures, scdar implicatures should arise, and

13



influence the interpretation of the digunction operator. Nonethdess, scdar
implicatures fall to arisein the linguidtic contextsin (9).

The exigence of linguigic contexts in which scdar implicatures fal to
aie conditutes a puzzle for the neo-Griceen view. The puzze is further
complicated by the fact that al such contexts share a second property, for which
pragmatic principles are not immediately rdlevant: the cortexts in (9) license the
English word any. Consider the examplesin (14).

(14) John did not write any paper.

None of the students wrote any paper.

None of the students who wrote any paper received a good grade.
John graduated without writing any paper.

John graduated before he wrote any paper.

©CPoooTw

The licenang of the word any has traditiondly pertained to the semantic
properties of some linguigic environments, namely the pattern of entalment
generated by these environments®® Assuming this informa characterization of the
contexts that license negative polarity items, it needs to be explaned why scdar
implicatures do not aise in ordinary conversaiona contexts, if a scdar term
occurs in a downward entailing context. The observation that scdar implicatures
are cancdled in downward entailing context is due to Horn (1989), but a firgt
explanation of the rddionship between scda implicatures and downward
entailment has only been proposed by Chierchia (2000). This account has been
cdled the Semantic Core modd by Chierchia e d. (2001). The man innovetion
of the Semantic Core modd with respect to the neo-Gricean view is condituted
by the clam tha the computation of scalar implicatures is subject to a condraint.
In particular, SIs mugt lead to a more informative interpretation of the sentence
under condderation than its basic interpretation. As we will see in section 1.4, the
technical apparatus proposed by Chierchia (2000) draws upon the notion of
information strength proposed by Kadmon and Landman (1993), which is based
on the entalment relaionships between dternative statements. Since the notion of
downward entalment plays a crucid role in the Semantic Core modd, it is
important to describe the main properties of downward entailment across natura
languages. The description of downward entailment is the topic of next section.

15 Downward entailment is the key property to some accounts of the distribution of the word any
proposed in the literature. Some of these accounts will be reviewed momentarily.
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1.3  TheProperty of Downward Entailment

Downward entalment is a semantic property common to vaious linguidtic
environments across natura languages. In this section we describe the property of
downward entallment, discussng some of the research devoted to this
phenomena, and describing the features that are most relevant to the account
proposed by Chierchia (2000).

The defining property of downward entalling operators is the licensng of
inferences from a set to its subsets. Consider the examples in (15). Adult speskers
of English recognize the inferences in (15) as vdid. In each example the
difference between the two sentences is that one noun phrase, paper, is replaced
by another noun phrase, good paper, which picks out a subset of the set denoted
by the noun phrase paper.

(15) a John has not written a paper yet b John has not written a good paper

yet.

b. Every sudent who wrote a paper received a grade b Every student
who wrote a good paper received a grade.

c. None of the students wrote a paper yet P None of the students wrote a
good paper yet.

d. None of the students who wrote a paper received a grade yet P None
of the students who wrote a good paper received a grade yet.

e. John fulfilled the reguirements of the Syntax seminar without a paper
P John fulfilled the requirements of the Syntax seminar without a

good paper.
f. John graduated before he wrote a paper b John graduated before he

wrote a good paper.

As one can observe in (16), it is easy to find linguistic contexts which do not
license inferences from a st to its subsets.

a. John haswritten apaper *b  John has written a good paper.*©

b. Some student who wrote a paper received a grade * Some student
who wrote a good paper received a grade.

c. Some student wrote apaper *P  Some student wrote a good paper.

d. One student who wrote a paper received a grade *P One student who
wrote a good paper received a grade.

(16)

16 We will use the symbols * b ' and * U ' to indicate invalid implications and invalid equivalences
respectively.
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e. John fulfilled the requirements of the Syntax seminar with a paper *b
John fulfilled the requirements of the Syntax seminar with a good
paper.

f. John graduated after he wrote a paper *P John graduated after he
wrote a good paper.

It is important to observe that some minimd pairs of linguisic expressons, which
ae clody related in meaning, give rise to oppodte paterns of inference (i.e,
they differ in the direction of the entalment reationship). One clear example is
condituted by the prepostion without versus with as shown in (17), and by
clauses headed by before versus after as shown in (18).

(17) a John fulfilled the requirements of the Syntax seminar without a paper
P John fulfilled the requirements of the Syntax seminar without a
good paper.

b. John fulfilled the requirements of the Syntax seminar with a paper *b
John fulfilled the requirements of the Syntax seminar with a good

Papef.
(18) a John graduated before he wrote a paper P John graduated before he
wrote a good paper.
b. John graduated after he wrote a paper *b John graduated after he
wrote a good paper.

A second property of downward entallment concerns the digtribution of
negetive polarity items (NPls), eg., the words any and ever in English (cf.
Ladusaw, 1979). As shown in (19) and (20), the environments consdered in (15)
license such words.

(19 John has not written any paper yet.

Every student who wrote any paper received a grade.

None of the students wrote any paper yet.

None of the students who wrote any paper received a grade yet.

John fulfilled the requirements of the Syntax seminar without any

paper.
John graduated before he wrote any paper.

®ap o

—h

(20 John has not ever written a paper.
Every student who ever wrote a paper received a grade.
None of the students ever wrote a paper.

None of the students who ever wrote a paper received a grade.

0P o
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e

f.

John fulfilled the requirements of the Syntax seminar without ever

writing a paper.
John graduated before he ever wrote a paper.

The linguigic environments in (16), by contrast, do not license the occurrence of
negdtive polarity items, as shown by the ungrammaticdity of the sentences in (21)

As we saw ealier, these same linguisic contexts do not license

inferences from sats to subsets.

and (22).
2) a
b
o
d.
e
f
(22 a
b.
C.
d.
e.

—h

* John haswritten any paper.

. *Some student who wrote any paper received a grade.
. *Some student wrote any paper.

*One student who wrote any paper received a grade.

. *John fulfilled the requirements of the Syntax seminar with any paper.

*John graduated after he wrote any paper.

*John has ever written a paper.

* Some student who ever wrote a paper received a grade.

*Some student ever wrote a paper.

*One student who ever wrote a paper received a grade.

*John fulfilled the requirements of the Syntax seminar with ever
writing a paper.

*John graduated after he ever wrote a paper.

Agan, the didribution of negeaive polarity items disinguishes between words
with related meanings. Consider (23) and (24).

23) a
b.
249 a
b.

John fulfilled the requirements of the Syntax seminar without any

paper .
* John fulfilled the requirements of the Syntax seminar with any paper.

John graduated before he wrote any paper.
* John graduated after he wrote any paper.

The third property of downward entailment concerns the interpretation of
digunction. As observed by Boster and Crain (1993), for any downward entailing
operator OPpg, sentences containing digunction give rise to entallments of the
following sort:

17



(25) OPpe(A or B) b OPpe(A) and OPpe(B)

The scheme of inference in (25) closdly resembles one direction of entaillment of
one of the De Morgan's laws for propositional logic.*®

1t is not entirely clear whether aso the inverse direction of the entailment expressed in (25)
holds for al DE environments. We refer the reader to Zwarts (1998) for a classification of
negative polarity items that is based on the observation that not all DE operators generate
entailments according to the schemein (i).

(l) OPDE(A) and OPDE(B) p OPDE(A or B)

18 See, for example, Partee, ter Meulen and Wall (1993). The second De Morgan's law is
illustrated in (i).

() ZPUQU @PUBQ.

Although we will not discuss the relevance of this law, it is important to point out that Zwarts
(1998) argues that (i) does not hold for no and none of the Ns, which is the linguistic construction
we will investigate. Whether Zwarts' claim about the quantified expression none of the Ns is
correct is not relevant for the present study. However, it is worth describing briefly some of the
examples proposed by Zwarts (1998). Consider the examples in (ii), where the relevant scope is
marked by the use of parentheses:

(i) a Itisnot the case that (Jack ate and Jill ran) U (It is not the case that Jack ate) or (it is not
the case that Jill ran).
b. Jack did not (eat and run) U (Jack did not eat) or (Jack did not run).

The examplesin (ii) show that the negative adverb not and the sententia prefix it is not the case
that obey the scheme in (i). According to Zwarts (1998), however, the following sentences show
that the quantifiersno and None of the Ns behave differently.

(iii) a. Noman escaped and got killed * U No man escaped or no man got killed.
b. None of the men escaped and got killed * U None of the men escaped or none of the
men got killed.
By considering the following examples, however, one can see that the same pattern does emerge
for the negative adverb not and the sentential prefix it is not the case that.

(iv) a Itisnot the case that (Jack and John ate or ran) * U (Itisnot the case that Jack and John
ate) or (it is not the case that Jack and John ran).
b. Jack and John did not (eat and run) * U (Jack and John did not eat) or (Jack and John did
not run).

Consider (ivb). Suppose that Jack ate but he did not run, while John ran but he did not eat. In such
context Jack and John did not eat and run istrue, while both disjuncts of Jack and John did not
eat or Jack and John did not run arefalse. Intuitively, the reason why (ivb) no longer holds, hasto
do with the interpretation of a plural subject with verb phrases of the form VP; and VP,. For the
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26) PPUQ U @PUBQ

It is important to observe that the scheme in (25) proposed by Boster and Crain
(1993) extends beyond negation. In particular, (25) holds for any downward
entailing operator. Consider the examplesin (27).

27 a

b.

John has not written a paper or made a presentation yet b John has
not written a paper yet, and John has not made a presentation yet.

Every student who wrote a paper or made a presentation received a
grade b Every student who wrote a paper received a grade, and every
student who made a presentation received a grade.

None of the students wrote a paper or made a presentation yet b None
of the students wrote a paper yet, and none of the students made a
presentation yet.

None of the students who wrote a paper or made a presentation
received a grade yet b None of the students who wrote a paper
received a grade yet, and none of the students who made a presentation
recelved a grade yet.

John fulfilled the requirements of the Syntax seminar without a paper
or a presentation b John fulfilled the requirements of the Syntax
seminar without a paper, and John fulfilled the requirements of the
Syntax seminar without a presentation.

John graduated before he wrote a paper or he made a presentation b

John graduated before he wrote a paper, and John graduated before he
made a presentation.

As the reader should expect, upward entalling environments do not give rise to
inferences of the sort in (25). As a consequence, the inferences in (28) are not
recognized as valid by adult speskers of English.

present purposes, we do not need to provide an explicit account of (iii). Nor do we need to
determine whether the examples in (iv) show that the scheme in (i) does not hold for any
downward entailing operator. More simply, we believe the examples in (iv) invite us to reconsider
Zwarts claim that sentences like (iii) clearly set aside no and none of the Ns from sentential

negation.
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(28) a John has written a paper or made a presentation *P  John has written a
paper, and John has made a presentation.

b. Some student who wrote a paper or made a presentation received a
grade *P Some student who wrote a paper received a grade, and some
student who made a presentation received a grade.

c. Some student wrote a paper or made a presentation *P  Some student
wrote a paper, and some student made a presentation.

d. One student who wrote a paper or made a presentation received a
grade *P One student who wrote a paper received a grade, and one
student who made a presentation recelved a grade.

e. John fulfilled the requirements of the Syntax seminar with a paper or a
presentation *P  John fulfilled the requirements of the Syntax seminar
with a paper, and John fulfilled the requirements of the Syntax seminar
with a presentation.

f. John graduated after he wrote a paper or he made a presentation *p
John graduated after he wrote a paper, and John graduated after he
made a presentation.

It is time to recap. The examples presented above show that sentences containing
digunction in the scope of a downward entailing operator obey a particular
inference scheme. Moreover, we have shown that the same scheme of inference
does not characterize the interpretation of sentences containing digunction in a
non-DE environment. Let us now condder the inferences that characterize non-
DE environments. Across naturd languages, many non-DE environments seem to
obey the scheme of inference reported in (29). This is shown by the examples in
(30).

(299 OP(A or B) b OP(A) or OP(B)*°

(30) a John has written a paper or made a presentation P John has written a
paper or John has made a presentation.
b. Some student who wrote a paper or made a presentation received a
grade b Some student who wrote a paper received a grade, and some
student who made a presentation recelved a grade.

19 Exceptions to the scheme in (29) are easy to come by. As shown in (i), the nuclear scope of the
universal quantifier every patterns differently.

(i) Every student will write a paper or make apresentation * b Every student will write a paper
or every student will make a presentation.
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C.

d.

Some student wrote a paper or made a presentation P Some student
wrote a paper, or some student made a presentation.

One student who wrote a paper or made a presentation received a
grade b One student who wrote a paper received a grade, or one
student who made a presentation received a grade.

John fulfilled the requirements of the Syntax seminar with a paper or a
presentation P John fulfilled the requirements of the Syntax seminar
with a paper, or John fulfilled the requirements of the Syntax seminar
with a presentetion.

John graduated after he wrote a paper or he made a presentation b

John graduated after he wrote a paper, or John graduated after he made
a presentation.

Importantly, DE environments do not obey this scheme, and the inferences in (31)
are not recognized as valid inferences by adult speskers of English.

(3 a

b.

John has not written a paper or made a presentation yet *P John has
not written a paper yet or John has not made a presentation yet.

Every student who wrote a paper or made a presentation received a
grade *P Every student who wrote a paper received a grade or every
student who made a presentation received a grade.

None of the students wrote a paper or made a presentation yet *p

None of the students wrote a paper yet or none of the sudents made a
presentation yet.

None of the students who wrote a paper or made a presentation
receved a grade yet *P None of the students who wrote a paper
received a grade yet or none of the students who made a presentation
recelved a grade yet.

John fulfilled the requirements of the Syntax seminar without a paper
or a presentation *P  John fulfilled the requirements of the Syntax
semina without a paper or John fulfilled the requirements of the
Syntax seminar without a presentation.

John graduated before writing a paper or making a presentation *p

John graduated before writing a paper or John graduated before
making a presentation.

It is time to take stock. We have reviewed the man properties of
downward entalment. Among these properties, the didribution and the
interpretation of any have received the greastest atertion. Various accounts have
been proposed in the literature to provide a unified explanation for these
phenomena (e.g., Ladusaw, 1979, Linebarger, 1983; Lahiri, 1997; Kadmon and
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Landman, 1993, Dayd, 1998). The proposa adopted by Chierchia (2000) is the
one advanced by Kadmon and Landman (1993), which we will describe briefly.

The approach to the didribution and the interpretation of any proposed by
Kadmon and Landman (1993) consists of three parts. First, any is treated as an
indefinite, and is therefore expected to display the same kind of varigbility in its
quantificational force reveded by other indefinites. Second, what distinguishes
any from other indefinites is that any widens the doman under consideration.
Third, the use of any is subject to a semantic condraint, namdy any “mus
STRENGTHEN the datement it occurs in, that is the semantic operation
associated with it must create a stronger statement.”?° These assumptions alow
Kadmon and Landman (1993) to provide an account that is cdose in spirit to
Ladusaw (1979), and which solves some of the problems pointed out by
Linebarger (1987).

From an acquistionist perspective, the property of downward entailment
and its consequences across natura languages conditute an interesting domain of
research. In particular, one needs to wonder how children make sense of such an
intricate pattern of linguidic behavior, exclusvely on the bass of postive
evidence. This research question will be discussed in more detaill in section 2.2.
Before turning to child language, however, it is important to describe the role
played by downward entailment in Chierchias account of scaar implicatures.

20 Kadmon and Landman (1993; pp. 368-369, emphasis in text). It is important to observe that, in
ordinary contexts, a sentence that widens the domain of quantification is less informative than the
sentence involving a narrower domain of quantification. Consider the sentencesin (i).

(i) a Johnwrote apaper.
b. John wrote a good paper.

The sentence in (ia) is clearly less informative than (ib), because it is consistent with a set of
possibilities that are excluded by (ib), e.g., the possibility that John wrote a bad paper. The
difference in informativeness can be seen also if one considers that (ib) could be the continuation
of (ia), but not vice versa.

(ii) a John wrote a paper, in fact he wrote a good paper.
b. #John wrote a good paper, in fact he wrote a paper.

Notice that the corresponding negative sentences generate the opposite pattern.
(i) a. #John did not write a paper, in fact he did not write a good paper.
b. John did not write a good paper, in fact he did not write a paper.
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1.4  TheSemantic Core Model of Scalar Implicatures

The Semantic Core model of Scalar Implicatures proposed by Chierchia (2000)
atributes a crucid role to entalment rdationships. According to this view, scdar
implicatures are computed as part of the recurdve interpretation of a sentence.
Importantly, this amounts to the clam that scadar implicaiures must be computed
within the semantic component of the grammar. This assumption is therefore
incompatible with the modular conception of the semantic/pragmaic interface
adopted by the neo-Gricean view as we have described it. In this section we
illugrate how the Semantic Core modd provides us with an explandion for the
puzzle faced by the neo-Gricean view of scaar implicatures.

The Semantic Core modd mantans that the computation of scdar
implicatures condsts of three steps. First, scalar implicatures are introduced for
any scdar term in the standard way, (i.e, adding to the interpretation of the
sentence an implicature which amounts to the negation of any dternative
statement). Second, the resut of such computation is compared with the basic
interpretation of the target sentence (i.e, the interpretation in which the
implicature is not caculaed). Third, the interpretation obtained through the
computation of the implicature is adopted, only if it leads to a more informative
interpretation, i.e., an interpretation that is true in a narrower set of circumstances.
Let us illustrate how these steps can account for the interpretation of a sentence
like (5), repeated below.

(5) John bought chips or ice cream.

The range of truth conditions that would maeke such sentence true ae the
following:

(32) gtuatiom = John bought chips.
Stuation, = John bought ice cream.
Stuations = John bought chips and ice cream.

Now we cdculate the implicature, conjoining the sentence under congderation
with the negation of the dternative atement containing the scdar term and. The
result isgiven in (33), which istrue in the range of circumstancesin (34).

(33) John bought chips or ice cream, and it is not the case that John bought
both chips and ice cream.

(34) gtuationy = John bought chips.
Stuation, = John bought ice cream.
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Since the st of circumgances in which (33) is true is narrower than the set of
crcumgances in which (5) is true, (33) is adopted for the interpretation of the
target sentence’ In short, the use of the digunction operator or triggers an
implicature of exclugvity, which makes the sentence infdicitous if John bought
both chips and ice cream.

Before we consder how the Semantic Core modd accounts for the
interpretation of scaar terms in downward entalling contexts, it is important to
stress one consequence of the account of SIs proposed by Chierchia (2000). The
Semantic Core model views the computation of sentences containing scaar terms
as readlting from the condruction of an dterndive representation, which is
adopted if more informative than the badc interpretation of the sentence under
condderation. Intuitively, the reason behind this condrant is the following: scdar
implicatures must make the speaker's assertion more informative. By contrast, if
the implicature yidds a less informative statement, then the computation of scdar
implicatures is unmotivated. It is pertinent to observe that the Semantic Core
mode accounts for two digtinct phenomena. From the speaker's perspective, the
notion of information strength determines which scdar term must be used; from
the hearer's perspective, the notion of information drength condran the
computation that accounts for the ‘derived interpretation of scalar terms. Let us
congder each issue in turn. Usng the same scenario we considered above,
suppose the speaker knows that John went to the store, and he bought chips and
ice cream. Two sentences of English would be true in such context, namey (35)
and (36).

(35)  John bought chips and ice cream.
(36)  John bought chips or ice cream.
Now, athough both sentences are true in a context in which John bought both

chips and ice cream, the use of (36) is 'banned’ by two related factors. First, (36) is
less informative because it makes avalable some of the posshbilities tha ae

2L Intuitively, the result of the comparison between the basic and the derived interpretation of the
target sentence is entirely predictable on the basis of the comparison between the basic
interpretation of the target sentence and the relevant alternative statement. For example, consider
the sentence John bought chips or ice-cream Since the alternative statement John bought chips
and ice-cream is true in a narrower set of circumstances, the computation of theimplicature (i.e., it
is not the case that John bought chips and ice-cream) will result in narrower set of circumstances.
As a consequence, the constraint on the computation of the implicature could be expressed intwo
equivalent ways: the implicature arises if its computation leads to a more informative statement, or
aternatively the implicature arises if a more informative statement is available. For the present
purposes, we can simply view these as notational variant.
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excluded by the speaker's conversational background. Second, the speaker knows
that upon uttering (36), the hearer will cary out a reasoning Smilar to the one
described above, and adopt the interpretation in (37).

(37)  John bought chips or ice cream, and it is not the case that he bought chips
and ice cream.

Importantly, such reasoning will lead the hearer to an interpretation that contrasts
with the spesker's intended meaning. Therefore, the speaker will use (35).

To recap, information principles influence the interpretation of sentences
containing scdar terms in two related ways. Fird, they invite the spesker to use
the mogt informative sentence (i.e, the sentence that is true in the narrower set of
circumstances). Second, whenever the spesker fals to use the most informative
sentence, information principles lead the hearer to an interpretation that collides
with the speaker’ s intended interpretation.

Let us resume the description of the Semantic Core modd. So far we have
decribed how scdar implicaiures influence the interpretation of  sentences
containing the digunction operator or in non-DE contexts. In particular, we have
outlined the reasoning which makes sentences of the foom A o B less informative
than A and Bwhenever both A and B are true.>> Now consider what happens if the
digunction or appears in the scope of a Downward Entailing operator, eg., the
negation not. Suppose we hear a sentence like (38).

(38) Johndid not buy chipsor ice cream.

The only s&t of circumstances that makes such sentence true is the following:

(39) dtuatiom = John did not buy chips and John did not buy ice cream.

Now congder what happens when we conjoin this with the adternative statement
induding the conjunction and. We obtain something like (40), which cannot be

truein any set of circumstances.

(40)  John did not buy chips or ice cream, and it is not the case that John did not
buy chips and ice cream.

22 gtrictly speaking, a sentence of the form A or Bis always less informative than A and B. The
relative information strength of two sentences, however, only plays arole if the two sentences are
both true in the particular situation under investigation. Taking sentences of theform Aor B and A
and B as an example, the only situation in which both sentences are true is when both A and B are
true. Therefore, we expect information strength to play arole only in this particular case.
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Since the computation of the implicature does not lead to a more informative
interpretation than (38), the derived representation in (40) is abandoned.?® As a
conseguence, the sentence under consderation is interpreted on its basc
interpretation. Crucidly, such interpretation makes the sentence true only if John
bought neither chips nor ice cream. In short, when or occurs in the scope of
negation, scalar implicatures do not rule out any of te truth-conditions associated
with theindusive-or reading of the digunction operator or.

In the preceding paragraph, we have shown how the Semantic Core mode
accounts for the accesshility of the full range of truth-conditions associated with
indusve-or in downward entalling contexts. This conditutes only one aspect of
the computation of scdar implicatures in DE  contexts, however.  Upon
consgdering DE contexts, in fact, one can observe that scdar implicatures make
sentences of the form OPpe(A and B less informative than sentences of the form
OPpe(A or B) in contexts that make both sentences true®* Consider the example
in (41), inwhich and occurs in the scope of negation.

(41) Johndid not write apaper and make a presentation.
Onitsbasic interpretation, (41) istruein three sets of circumstances:
(42) dgtuation = John made a presentation, but he did not write a paper.

Stuation, = John wrote a paper, but he did not make a presentation.

gtuations = John neither wrote a paper nor made a presentation.
However, the hearer must compute a derived interpretation, resulting from the
conjunction of (41) and the negaion of an dternative representation of (41)
containing the digunction or.

(43) John did not write a paper and make a presentation, and it is not the case
that John did not write a paper or make a presentation.

2 This reasoning presents a technical wrinkle. In standard set theory, the empty set is a subset of
any set. As a consequence, the interpretation in (40) is more informative than the basic
interpretation of (38). Regardless of the particular mechanism we want to invoke to solve this
problem, it is important to notice that the notion of information strength is supposed to
discriminate between alternative statements that are true. If we allowed false sentences to be
considered for the comparison, the notion information strength would yield the undesired
consequence of licensing afalse interpretation over atrue interpretation.

24 In our discussion, we will assume that the disjunction and the conjunction operators cannot
receive wide scope over negation. Although this generalization might not hold for all languages, it
seems to describe the scope relations of English (see Guerzoni, 2000; Larson, 1985; Partee and
Rooth, 1982).
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The gtuations tha verify (43) smply result from the intersection of the Stuations
in which each conjunct is true. We dready know tha the first conjunct is true in
the Stuations in (42), so let us focus on the second conjunct. A sentence like It is
not the case that John did not write a paper or made a presentation is true in the
following range of circumstances:

(44) gtuation = John made a presentation, but he did not write a paper.
gtuation, = John wrote a paper, but he did not make a presentation.
Situations = John wrote a paper and made a presentation.?

Intersecting the range of truth conditions in (42) and (44), the result is that (43) is
truein the following range of circumstances.

(45) gtuation = John made a presentation, but he did not write a paper.
gtuation, = John wrote a paper, but he did not make a presentation.

As one can easly observe, the circumstances in (45) conditute a subset of the
circumstances corresponding to the basc interpretation of (41) (i.e, the sets of
crcumstances lised in (42)). Therefore, the derived interpretation is a more
informative interpretation of the target sentence, and is adopted for the
interpretation of John did not write a paper and make a presentation. Importantly,
the computation of the implicature provides a derived interpretation of (38) which
suggests that John ether wrote a paper or made a presentation. This result is the
reverse of the one that obtains for uses of or in non-DE contexts. As a
consequence of this reasoning, we would expect adult speskers of English to
rgect (41) in a context in which John did not write a paper and did not make a
presentation, on the grounds that a statement like (46) would be more fdicitous.

(46)  John did not write a paper or made a presentation.

The reasoning we just described can be extended beyond the interpretation of the
conjunction and in the scope of negatiion. Any scdar term that yidds a more
informative datement in a non-DE environment, as compared to an dternative
term on the same scde, will yidd a less informative statement in the scope of a
downward entailing operator. Observing this property of scdar terms, Chierchia
(2000) clamsthat DE contexts reverse the information scale.

The reverson of the scale follows under any account that ties the notion of
information strength to entallment relationship. Consder the scdar terms and and
or. As we have repeatedly observed, the sets of circumstances that verify

% We are still assuming that the semantic component of the grammar assigns an inclusive-or
interpretation to the disjunction operator.
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sentences of the form (A and B) is a subset of the circumgtances that verify SA
or B). As a consequence, a cooperative speaker should use A and B) when both
S(A) and §B) are true. Now consider two sentences of the form it is not the case
that (A and B) and it is not the case that (A or B). The sentence it is not the case
that (A or B) is true in a subset of the circumstances in which it is not the case
that (A and B) is true. As a consequence, when both sentences are true (i.e, A is
fdse and B is fdse), a datement of the form it is not the case that (A or B) is more
infoometive. More generdly, given two sentences S; and S, invalving a non-DE
operator such that S is dronger than S and S; and S only differ in the use of a
scdar term, OPpeS, is dronger than OPpeS; in the specific context that makes
both OPpeS; and OPpeS; true. In section 3.3 we present the results of two
experiments invedigating the extent to which adults interpretation of scaar terms
conforms to the reversion of the scale.

It is important to be explicit aout the role of information principles in the
Semantic Core modd. We have argued that the Semantic Core modd maintains
that the spesker should use the modt informative Statement consstent with his
knowledge, and the hearer's interpretation is guided by the assumption that the
speaker is being cooperative. These assumptions done do not digtinguish the
Semantic Core modd from the neo-Gricean view. The Semantic Core modd,
however, presents two important differences. Firdt, the Semantic Core model can
explan the cancdlation of scdar implicatures in downward entailing contexts.
Second, the Semantic Core model brings a new issue to our attention, namdy the
domain in which the computation of scdar implicatures tekes place. Let us
consder eech issuein turn.

As we have seen in the paragraphs above, the Semantic Core mode
maintains that the computation of scadar implicatures is subject to one condraint:
the computation of the implicatures associated with a scaar term must lead to a
more informaive dSatement. For example, the implicature for a sentence S
containing the digunction operator or (i.e, not Sand)) cannot be added to the
basic interpretation if the result of the computation (i.e, Sor) and not Sand)) is
less informative than S(or). This explains why the implicature is added for (47a),
but not for (47b).

(47) a Johnbought chipsor ice cream.
b. John didn't buy chips or ice cream.

Moreover, the fact that entalment rdationships ae reversed in a vaiety of
linguigic contexts extends the redevance of the Semantic Core mode beyond
sentential negation. This conditutes an important difference between the Semantic
Core modd and the standard neo-Gricean view, as the neo-Gricean view does not
atribute any role to the specific linguigtic contexts in which scaar terms occur. In
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other words, the neo-Gricean view concedes that scdar implicatures fail to arise
in particular conversationd contexts The neo-Gricean view, however, cannot
explan why scdar implicatures arise or fal to arise for sertences that are uttered
in the same conversationd context, but differ in ther linguistic properties, like the
sentencesin (48).

(48) a John graduated before he wrote a paper or made a presentation.
b. John graduated after he wrote a paper or made a presentation.

The second innovative aspect of the Semantic Core mode lies in the fact
that it raises a new research question, namely in what domains the computation of
Sls takes place. It is important to keep in mind that the licensng conditions of the
NPl any must be saisfied locdly. Consder for example the contrast in (49),
adapted from Chierchia (2000).

(49) a | doubt that Sue has any potato.
b. *I doubt that every student has any potato.

The verb doubt, which creates a downward entalling environment, licenses the
occurrence of any in (49a), but not in (49b). Given the pattern in (49) and the
corrdation between scdar implicatures and entallment relaionships, a question
immediately arises is the computation of scaar implicatures subject to the same
locdlity conditions as the licenang of NPIS? Answering this question is beyond
the scope of the present study.?® In our view, however, this question can only be
motivated if we dlow principles that are traditiondly thought to be pat of the
pragmatic module to operate within the semantic component of the grammar,
snce under the neo-Gricean view no pragmatic principle is assumed to make
reference to sub-sententid domains.

A find remark about modularity is in place. We have observed that the
neo-Gricean view of scadar implicatures was condstent with a modular conception
of the grammar, according to which pragmatic principles discriminate between
dternatives licensed by the semantic component. In light of the examples
discussed above, the assumption that al pragmatic principles operate after the
semantic component of the grammar has specified an interpretation is no longer
tenable. In particular, we have repeatedly observed that the Semantic Core mode

%8 The idea that scalar implicatures apply after the principles of semantics assign an interpretation
to the sentence is incompatible with the idea of a constraint defined in terms of entailment
relationship. It is important to stress that if one adopts recent theories which identify directional
entailment on the basis of natural language syntax, one needs to conclude that the computation of
scalar implicatures takes place even before principles of semantics could apply (for a syntactic
account of directional entailment see Ludlow, forthcoming).
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maintains that the computation of scdar implicatures may be preempted because
of some linguistic properties. A consequence of this assumption is that scdar
implicatures are not computed if a scdar term occurs in a downward entalling
environment, regardless of the conversational context (description vs. conditions
of uncertainty). This does not mean, however, that the conversational context does
not play any role under different circumstances. In more precise terms, the
Semantic Core modd limits the role of the conversational context to the cases in
which the computation of scdar implicaures does indeed lead to a more
informative statement. Whenever this is the case, the implicature is licensed by
the condraint on informativeness, but the particular conversationd context in
which the utterance takes place gets to determine whether it should be defeated.

To recap, under the Semantic Core modd, the computation of scdar
implicatures is subject to a condraint: SIs must lead to a Sronger Statement.
Moreover, dnce the notion of information drength draws upon entalment
relationships, the result of the computation of SIs depends on the specific
linguigic environment in which a scdar term occurs. By making reference to a
linguigic domain that is smaller than the matrix sentence (eg., the redtrictor or the
nuclear scope of a quantifier), one can no longer assume that the computation of
scdar implicatures takes place after the grammar has completed its job. In section
3.3, we describe the results of some recent experiments designed to investigate if
children's and adults computation of Sls conforms to the predictions of the
Semantic Core modéd!.

2 Children'sKnowledge of Scalar Implicatures and Downward Entailment
2.1  Children'sInterpretation of Scalar Terms

The neo-Gricean view of scdar implicatures contributed to important ingghts into
children’s interpretation of sentences containing logica words. In recent years,
linguidtically motivated dudies have shed a new light on the conflicting findings
from previous research. Previous research on children's interpretation of sentences
containing logica words led to the cdam tha children's interpretation of such
words does not conform to standard logic.?’” More recent studies, however, have
reeched exactly the oppodte concluson. In particular, drawing upon the
assumptions of the neo-Gricean view, some researchers have argued that in order
to assess children's interpretation of logica words, one needs to control for the

27 With particular reference to disjunction, experimental findings have led to the claim that the full
range of truth-conditions associated with inclusive-or isinitially unavailable to children; instead,
children are supposed to interpret disjunction using the truth conditions associated with
exclusive-or (e.g., Beilin and Lust, 1975; Braine and Rumain, 1981, 1983; Paris, 1973).

30



factors that influence the use of such words in ordinary contexts. In this section
we review the findings of this more recent line of research.

As we have observed in section 1.1, scadar implicatures are not computed
whenever the hearer knows that the spesker has incomplete knowledge (eg., in
dtudions of uncertainty). The observation that scdar implicatures are cancedlled
in contexts of uncertainty has led Chierchia, Crain, Guasti and Thornton (1998) to
conduct a series of experiments invedtigating children’s interpretations of logicd
words in vaious conversationd contexts. In order to assess children's
interpretation of logical words when scaar implicatures are cancelled, Chierchia
et d. (1998) dedgned a variant of the Truth Vaue Judgment task. Before we
describe the results of the Chierchia et d. sudy, it is important to review the
fundamentals of design of the Truth Vaue Judgment task.

The Truth Vdue Judgment is an experimentd technique that alows one to
investigate whether a specific interpretation of a target sentence is licensed by the
child's grammar (Crain and McKee, 1985; Crain and Thornton, 1998). In a Truth
Vaue Judgment task, one experimenter acts out a short story in front of the child,
usng props and toys. The sory conditutes the context againg which the target
sentence, uttered by the puppet manipulated by a second experimenter, is
evaluated. The acceptance of the target sentence is interpreted as indicating that
the target sentence can receive an interpretation that is true in the context under
condderation. By contrast, the reection of the target sentence is interpreted as
suggesting that the child's grammar does not license any interpretation that makes
the target sentence true in the context under consideration.?® In order to test
children's interpretation of sentences containing the digunction operaor or and
the quantifier some, Chierchia et d. (1998) modified the experimentd desgn so
that the storyteller would stop before the end of the story, and ask the puppet to
express a prediction about what would happen in the remainder of the gtory. This
vaiant of the Truth Vaue Judgment tak was cdled the Prediction Mode.
Adopting the Prediction Mode, Chierchia et a. (1998) were able to show that
children ignore scdar implicatures in contexts of uncertainty, thereby accessng
the full range of truth conditions associated with digunction (i.e, the inclusive-or
interpretation) and with the determiner some (i.e, the some and possbly all
interpretation).

The possble methodologicad problems associated with the Prediction
Mode have been addressed by Guamini, Cran and Meroni (2000). Since the
experimenta  hypothess was associated with the affirmative response, the same

28 The Truth Value Judgment task, like any other form of investigation, cannot be used to conclude
that a specific interpretation for the target sentence is not available to the child under any
circumstance. Although such conclusion cannot be proven, it can receive considerable support if
the experimenter respects all the features of design and performs a series of manipulations of the
context (see Crain and Thornton, 1998).
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response children give when they are confused, the results obtained by Chierchia
et a. (1998) could depend on the child's fallure to remember the target sentence.
To address this potentid problem, Guamini et d. (2000) tried to minimize the
processing cost of the Prediction Mode of the Truth Vaue Judgment task, which
requires the child to hold the target sentence in memory until the dory is
completed. The experiment designed by Guamini et d. (2000) took the form of a
game in which the puppet had to guess what toys would be hidden behind the
curtains of a samdl theater. In making its guessng, the puppet used a conditiond
gtatement like (50).

(50) If agorillaor azebra gppears on the stage, then | get a coin.

Immediately after the puppet’'s statement, the contents of the stage were reveded,
and the child was asked whether the puppet should receive a coin. It is important
to notice that when the puppet makes its guess, there is uncertainty as to which
particular toy will subsequently appear on the stage. This condition of uncertainty
mekes the indusve-or reading of digunction fdicitous The memory load
asociated with the task, however, is lower than the one involved in the Prediction
Mode, snce a very short time separates the puppet's assertion and the time in
which the child can evduate such assertion. Adopting this variant of the Truth
Vaue Judgment task, Guamini et d. (2000) showed that three and four-year-old
children congstently accessed the inclusve-or reading of the digunction operator
in the antecedent of conditional sentences.

The same experimenta setting was adopted by Broman Olsen and Crain
(2000). These authors reported the resuts of an experiment desgned to
invesigete children's interpretetion of the indefinite article a in the antecedent of
conditiona sentences. Conggtently with the results of the study by Guamini e 4d.
(2000), the children who participated in the study by Broman Olsen and Crain
(2000) accepted the at least one reading of the indefinite article when a appeared
in the antecedent of conditionds (e.g., If a strawberry appears on the stage, then |
get a coin).

Taken together, these experimenta results show that children can access
the full range of truth-conditions associated with logical words, when scaar
implicatures are canceled. Let us now congder the second research question
addressed by previous studies on children's interpretation of scalar terms, namey
whether children compute SIs whenever the spesker can be assumed to have
knowledge about the dtuation he is describing. In order to address this question,
Broman Olsen and Crain (2000) tested children's interpretation of the indefinite
aticle a in the consequent of conditiond sentences. Children were introduced to
two puppets. One puppet was a magician, Merlin, who could make things appear
by saying some magic words. The second puppet was Kermit the Frog, who
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wanted to become a magician, and was trying to figure out what happens after
Merlin has sad cetan magic words. In a typicd trid, Merlin pronounced the
magic word “abracadabra” Afterwards, three strawberries had appeared. Then,
Kermit produced the target sentence (51).

(51) If Melin says*“abracadabra,” a strawberry appears.

The results showed that only older kids would regect test sentences like (51), and
point out that (52) would have been a better description of Merlin's magic trick.?°

(52) If Merlin says* abracadabra,” three strawberries appear.

As a follow-up study, Broman Olsen and Crain (2000) conducted an Act-Out task
smilar to the one conducted by Braine and Rumain (1981). Children were asked
to “give an X’ to the experimenter, in a Stuation in which severd Xs were
avalable in the experimenta workspace. In this condition, even younger children
picked a angle X, thereby showing a strong preference for the exactly one reading
of the indefinite atide Overdl, the interpretation of the findings provided by
Broman Olsen and Crain (2000) is that children have implicit knowledge of scaar
implicatures, but this knowledge fals to govern children's behavior in the same
way it governs adults behavior.

A dgmilar concluson has been reached by Noveck (2001), who
investigated children's interpretation of the French determiner certain, which
corresponds to the English determiner some. Noveck (2001) tested children's
computation of the scaar implicature associated with certain by asking them to
eva uate sentences like (53).

(53) Some giraffes have long necks.

The results show that even 10-year-old children would rarely rgect the target
sentence (i.e, 15% of the time), whereas adult controls regected the target
sentence 59% of the time, on the grounds that a statement like (54) was more
fdicitous

(54) All giraffes have long necks.

The interpretation of the findings proposed by Noveck (2001; p. 183) is that

“Gricean implicatures are present in adult inference making but that in cognitive
development they occur only after logica interpretations are wel established.”

29 The results obtained by Broman Olsen and Crain (2000) show a correlation between age and
computation of scalar implicatures centering around 5 years of age.
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Commenting on children's knowledge of scdar implicatures, Noveck writes “the
paper is only caming that the competent use of a week scaable term is linked
initidly to an explicit interpretation and thet this is followed by a pragmatic one.
This is drawn out by the results. By no means do | want to suggest that children
ae incapable of pragmatic inferencing a younger ages”*° This qudlification,
however, is not followed by any description of the pragmatic inferences that
younger children are able to perform.

To sum up, the results we have reviewed invite two conclusons about
children's interpretation of scdar terms. Firs, experiments invedigating children's
interpretation of scdar terms in contexts of uncertainty demondrate their ability
to access the full range of truth conditions associated with scdar terms, eg., the
indusve-or reading of digunction, the at least one reading of the indefinite
atice a, and the some and possibly all interpretation of the determiner some.
Second, experiments using the Description Mode of the Truth Vaue Judgment
task have faled to show children's explicit knowledge of scdar implicatures, but
there is some expeimentad evidence of children’'s computation of scaar
implicatures. The confirmation of children's knowledge of scdar implicatures,
however, comes largdy from experiments adopting the Act-Out task, a research
technique that presents some limitations when gpplied to linguistic research (see
Cran and Thornton, 1998).3' In section 23, we will observe tha the same
concluson is invited by the recent findings of experiments inspired by the
Semantic Core model proposed by Chierchia (2000). Before we describe these
experiments, however, it is important to review previous research on children's
knowledge of downward entallment, a semantic property which figures centraly
in Chierchias account.

2.2  Children's Knowledge of Downward Entailment

As we have seen in section 1.3, downward entailing operators display a complex
st of digributiona and semantic properties. Congider the digtribution of negative
polarity items (NPIs). The occurrence of negative polaity items in adult
languages is redricted to paticular linguigic environments, namely downward
entailing contexts. Importantly, we have observed the exigence of pars of

30 Noveck, (2001; p. 184, italicsin text).

31 The main problem of the Act-Out task is that it cannot be used to investigate exhaustively a
range of alternative interpretations for a particular linguistic construction. On the basis of the
results of an Act-Out task, one can infer that a particular interpretation is licensed by the subject's
grammar. The findings of an Act-Out task, however, cannot be used to infer that the subject's
grammar does not license any other interpretation. We refer the reader to the detailed criticism of
the Act-Out task presented by Crain and Thornton (1998).



expressons which differ in the licenang of NPIs, in spite of ther redated
meaning. From an acquigtionis perspective, two related questions immediatdy
aise is child language quditatively different from the adult language? Is there a
dage in the course of language development, during which children use NPIs
differently from adults? Condder now the logicd properties of downward
entallment. We have seen that the interpretation of sentences containing the
digunction or is sendtive to the entalment propetties of the linguistic
environment it occurs in. Agan, is thee a dage in the course of language
development, during which children interpret sentences containing digunction or
in a DE linguigic environment differently from adults? Some of these quedtions
have been addressed by previous dudies, and a summary of the main findings is
reported below. Before reviewing previous research on children's knowledge of
downward entailment, it is important to reflect on how the child could atain such
knowledge.

Let us consder how a child could come to magter dl the properties related
to the direction of entalment reaionships. As we have repeatedly observed,
downward entaillment characterizes various operators across natura languages.
Intuitively, some of the properties that are related to downward entallment seem
esser to detect. For example, the didribution of negetive polarity items is more
eadly observable than the direction of entalment reations. At fird sght, the
correlation between the didribution of negative polarity items and entallment
properties conditutes an important factor from the language learner's perspective.
In particular, the language learner could use the didribution of negative polarity
items to classfy linguigic contexts in two classes. In other words, one could
argue that the child learns what contexts are downward entalling on the bass of
the didributiona evidence avalable to her, namedy the didribution of NPIs
Under this view, the child's biologicd endowment would lead her to scan the
input for digributiond regularities. On this consarvative modd of language
learning, a any given moment of language development the hypothess that the
child entertains would be congrained by the kind of evidence encountered by the
language learner. Appeding as it may be, this view ignores two important aspects
of entalment properties namely the fact that DE contexts dso share other
linguistic properties, and the reaionship between the meaning of an expresson
and the kinds of entailments this expresson generates. Let us consder each aspect
intun.

The diginction between downward entailing and non-DE environment is
pat of the linguistic knowledge that the child eventudly acquires. What the child
has to learn, however, is not merdly a classfication between two contexts. The
child acquires the didinction between DE and non-DE environments and the
whole range of properties that correlate with this digtinction. In other words, the
digribution of negative polarity items could lead the child to the correct
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classficaion between DE and non-DE contexts. From the child's perspective,
however, the rdevance of this classfication between DE and non-DE would not
extend beyond the didribution of negative polarity item. As a consequence, if
children gpproached the acquistion of downward entaillment in this conservative
fashion, we would expect that a some point of language development they would
behave like adults with respect to one propety of DE (i.e, the licenang of
negative polarity items), but not with respect to some other property of downward
entalment (eg., the generaion of entalments in accordance with the De
Morgan'slaw)

Let us now condder the rdaionship between the meaning of a linguidtic
expresson and the entalment reationships such expresson generaes. The
property of downward entalment is closdy reaed to the meaning of some
linguigic environments across naturd languages. It is therefore mideading to ask
how a child might learn that, for example, both the redrictor and the nuclear
scope of the determiner no are downward entalling without congdering how the
child might learn the meaning of the determiner no. In other words, the entailment
relationships displayed by the determiner no are not an accidental property of the
determiner no. The entalment rdationships displayed by the determiner no
directly follow from the meening of the determiner no, and the meaning of a
determiner cannot be acquired on the basis of distributiond evidence®* In
paticular, we bdieve the acquistion of deermingd meanings is heavily
condraned by the Universd Grammar, such that only a finite st of the possbly

32 The relation between the meaning of a determiner and the direction of the entailment
relationship of its nuclear scope becomes very intuitive if we just conceive the meaning of a
determiner as arelationship between the sets denoted by its restrictor and nuclear scope. Consider
asentencelike (i).

(i) No person canfly.

Intuitively, the sentence in (i) is true because the set of men and the set of entities that can fly are
disjoint, i.e., they generate an empty intersection. Now, consider the sentencesin (ii), in which the
we restrict the denotation of the noun phrase person and of the verb phrase can fly to a subset of
their denotationin (i).

(ii) a Noyoung person canfly.
b. No person can fly above the clouds.

Clearly, the sentences in (ii) are true. This should not be surprising, however. If the intersection
between the set of men and the set of things that can fly is empty, reducing the 'size' of either set
will not produce any change. A change could only derive if we increased the set picked up by the
restrictor or by the nuclear scope.
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infinite hypotheses about determiners meaning are entertained by the child.®
Under this hypothess, we therefore expect children's knowledge of downward
entalment to be essntidly adult-like from the earliet dages of language
development. In particular, we expect children to be like adults in the
classfication of a linguidic context as downward entalling or non-DE, snce
naturd languages do not differ in this respect. Children might differ from adults,
however with respect to the items classfied as negative polarity items, something
which differs across natura languages. Let us condder if these predictions can be
confirmed on the basis of results of previous studies.

Research on children's knowledge of Downward Entaillment focused on
the licensng conditions and the interpretation of the negative polarity item any.>*
Children's knowledge of the licensng conditions of the negative polarity item any
has been investigated by O'Leary and Crain (1996). These researchers conducted
an Elicited Production task with 11 children (ages. 4;4 to 5;4) evoking downward
entailing and non-DE linguistic environments in the child's response® In order to
evoke a DE context, one experimenter acted out a short story about some dogs.
Some of these dogs were very hungry, and eventudly found some food. However,
one dog decided not to eat any food. At this point, the puppet manipulated by a
second  experimenter  uttered the target sentence in (55), which children
consistently rejected.

(55) Every dog got somefood.

The interegting result of the experiment lies in the responses that children gave
when asked “what redly happened in the story.” In accordance with the licensng
conditions of any in the adult grammar, children often used the NPI any in the
scope of negation in their response, uttering sentences like (56).

(56) No, thisdog did not get any food!

In the experimentd condition designed to evoke non-DE contexts, children were
presented with a gory in which every dog did in the end get some food. In this
context, children relected the target sentence uttered by the puppet (i.e, for
example (57)), and described what really happened in the story by using sentences

33 For example, Meroni, Gualmini and Crain (2000) argued that linguistic universals, such as the
assumption that determiner meanings are conservative, estrict the hypotheses a child might
entertain.

34 \We refer the reader to Musolino, Crain and Thornton (2000) for a detailed review of previous
research on downward entailment and negative polarity itemsin child language.

35 The Elicited Production task is described in great detail by Thornton (1996) and Crain and
Thornton (1998).
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like (583). Importantly, sentences like (58a), in which the NPI any lacks a proper
licensor, are amost unattested in children's responses.

(57)  Only one dog got any food.

(58) a No, every dog got some food!
b. *No, every dog got any food!

In other words, despite the experimenter's use of the negative polarity item any,
children refraned from usng any in upward entalling contexts such as the
nuclear scope of the universal quantifier every.®

Another study of negative polarity phenomena in child language has been
conducted by van der Wd (1996), who used an Imitation task, as wdl as a
Grammaticality Judgment task. Consgently with the results obtained by OLeary
and Cran (1994), the findings reported by van der Wd (1996) show that Dutch
gpesking children obey the redrictions on negative polarity items of the target
grammar, from the earliest stages of language devel opment.

The interpretation of the negative polaity item any in the scope of
negation was invesigated in a sudy by Thornton (1995). Usng a Truth Vaue
Judgment task, Thornton (1995) investigated whether children are aware of the
differences in meaning between the questions in (59) and (60).

(59) Didnt any of the turtles buy an apple?
(60) Did any of the turtles not buy an apple?

It is important to notice that in (59), any is interpreted as an exigentid quantifier
within the scope of negation. In (60), by contrast, the negative polarity item any is
interpreted as an exidentid quantifier which takes scope over negation. The
responses collected by Thornton (1995) show that children as young as 36
discriminate between these two interpretations. In particular, children responded
“yes’ to quedtions like (59) if there was a least one turtle that had bought an
apple, and they responded “yes’ to questions like (60) if there was at least one
turtle that had not bought any apple.

3 |t is worth observing that children's use of positive polarity items is not fully adult-like. In
particular, O'Leary and Crain (1994) reports cases in which children produced the positive polarity
item some in the scope of negation. A possible interpretation of these findings is that English-
speaking children may incorrectly classify some as a negative polarity item. The same conclusion
is invited by a series of experimental investigations conducted by Musolino (1998a, b) showing
that children allow anon adult-like interpretation of some in the scope of negation.
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The logicd propeties of non-DE operators have been invetigated by
Boster and Crain (1993). These researchers investigated children's interpretation
of sentences containing digunction in the nuclear scope of the universa quantifier
every. The research question addressed in the Boster and Crain study was whether
children would extend the application of the De Morgan's law to non-DE
environments. In order to address this question, Boster and Crain (1993) designed
a Truth Vdue Judgment task employing the Prediction Mode. Children were
asked to evduate sentences like (61), in various scenarios.

(61) Every ghostbuster will choose acat or apig.

The results obtained by Boster and Crain (1993) provide evidence that children do
not trest the nucler scope of the universd quantifier every as downward
entailing, i.e., children did not interpret (61) as equivaent to (62).

(62) Every ghogsbuser will choose a cat and every ghostbuster will choose a
pig.

The experimenta findings show that children do not extend the pettern of
inference tha characterizes downward entaling environments to  non-DE
environments’ It is pertinent to observe that the study by Boster and Crain
(1993) does not address a related question, namely whether children extend the
inference scheme of non-DE contexts to downward entailing contexts. In section
3.2, we present an experiment designed to answer this question.

2.3  Children's Computation of Scalar Implicatures in Downward
Entailing and non-Downward Entailing Contexts.

The research on children's computation of scaar implicatures that we summarized
in section 2.1 was motivated by the neo-Gricean view of scdar implicatures. All
the experiments we described drew upon the digtinction between contexts in
which scdar implicatures arise, or fall to arise, because of the amount of
information avalable to the spesker. An additional set of research quedtions

37 Boster and Crain (1993) discovered some non-adult behavior in children's interpretation of the
sentences under investigation. In particular, children generally accepted (61) in a context in which
every ghostbuster had chosen exactly one object. However, almost every child imposed an
additional restriction on the interpretation of (61). One group of children expected the kind of
animal chosen by the ghostbuster to be the same for all ghostbusters, and a second group of
children expected the kind of animal chosen by the ghostbuster not to be the same for al
ghostbusters. We refer the reader to the original paper for a discussion of the experimental results.
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arises, however, in light of Chierchias (2000) account of scdar implicatures. In a
sries of experiments motivated by the Semantic Core modd, Chierchia et 4.
(2001) investigeted children's and adults computation of scdar implicatures in the
restrictor and in the nuclear scope of the universal quantifier every.

The redrictor and the nuclear scope of the universd quantifier every differ
in that only the redrictor is a downward entaling environment. As shown by
(63a), the redrictor of the universa quantifier every licenses the negative polarity
item any. By contrast, the nuclear scope of the universd quantifier every is not
downward entailing, as shown by the ungrammaticality of (63b).

(63) a Every student who wrote any paper received a good grade.
b. * Every student wrote any paper.

As we have seen in section 1.4, the Semantic Core modd maintains that scdar
implicatures are not computed in DE environments, as in these environments the
computation of Scalar Implicatures would lead to a less informative Statement.
Accordingly, the Semantic Core modd predicts that the implicature of exclusvity
for digunction will arise for sentences like (64b), but not for sentences like (64a).

(64) a Every student who wrote a paper or made a presentation received a
good grade.
b. Every student wrote a paper or made a presentation.

Adults intuition about the sentences in (64) seems to conform to the prediction of
the Semantic Core modd. Firdt, consder (64a). Adult speskers of English agree
that if every sudents wrote a paper and made a presentation, they should al
receive a good grade. Second, adult speskers of English agree that (64b) is
infelicitous in a context in which every student wrote a paper and made a
presentation. To evauate if children's interpretation of sentences like (64) adso
conforms to the predictions of the Semantic Core model, Chierchia et d. (2001)
conducted two experiments, employing the Description Mode of the Truth Vaue
Judgment task.

The firg experiment conducted by Chierchia et d. (2001) tested children's
acceptance of the inclusve-or reading of digunction in the redrictor of the
universal quantifier every. In one of the trias, children were told a story about
four dwarves a a picnic who were promised a jewd in case they chose hedthy
food. Three of the dwarves wanted to recelve a jewel, so they chose fruit (a
banana and a strawberry) and received a jewd from Snow White. By contrast one
of the dwarves chose potato chips, and did not receve any jewe from Snow
White. At the end of this story, a puppet produced the following target sentence.
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(65 Every dwarf who chose a banana or a strawberry received ajewd.

It is important to observe that the target sentence is true only if the digunction
operator or is interpreted under the inclusve-or reading. Therefore, if children
(and adults) compute scaar implicatures and interpret the target sentence under
the (derived) exclusve-or reading of digunction, they should reect the puppet's
assrtion. Fifteen children (age from 3,7 to 6;3; mean age 4;11) correctly
accepted the target sentence 55 times out of 60 trids (91.6%). A group of 11
Engligrspesking adults correctly accepted the target sentence 42 times out of 44
trials (95.5%). The second experiment conducted by Chierchia et d. (2001) tested
children's acceptance of the inclusve-or reading of digunction in the nudear
scope of the universa quantifier every, a non-DE context. Children were told a
gory about four boys at the summer camp who are choosing some toys to play
with. After consdering their options, the four boys took both a skate-board and a
bike. At this point, a puppet produced the following target sentence.

(66) Every boy chose askate-board or a bike.

Importantly, if or is interpreted as inclusve-or then the target sentence is true but
infdicitous.  Fifteen different children (age from 35 to 6,2 mean age 5;2)
participated in this experiment. Each child was presented with four target
sentences. Children accepted the target sentence only 30 times out of 60 (50%).%
Eight Englisrspesking adults were tested as control group, and they never
accepted the target sentence.

The experimenta responses given by the adult controls are perfectly
condsent with the Semantic Core modd, and show that the implicature of
excdudvity is cancdled in the redrictor of the universal quantifier every (a
downward entaling environment), but not in the nucler scope of the universa
quantifier every (a non-DE environment). As for children's responses, only one
group of subjects behaved as predicted by the Semantic Core model. Thus, the
naturd question is why did some children accept sentences containing or in the
nuclear scope of the universal quantifier every in a context in which and would be
more gppropriate? In order to address this question, it is important to decompose
the task that children were asked to perform in the judgment of a sentence like
(67).

38 An important feature of the results obtained by Chierchia et al. (2001) lies in the fact that
children could be divided in two distinct groups: one group of children consistently applied scalar
implicatures, and a second group consistently ignored scalar implicatures. We refer the reader to
the original study for a discussion of the individual results, and to Thornton and Wexler (1999) for
the implications of thiskind of distribution of experimental results.
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(67) Every boy chose a skate-board or a bike.

Intuitively, children's task in the experiment conducted by Chierchia et d. (2001)
was not smply to evauate (67) on its basc interpretation. Since the target
sentence contains a scdar term, the task involves a least the following steps.
Fird, the child hears the target sentence. Second, the child must acknowledge that
an dternative sentence was avalable as a description of the context under
congderation, namdly (68), dthough such sentence was not used by the puppet.

(68) Every boy chose a skate-board and abike.

Third, the child condructs a derived interpretation of the target sentence, resulting
from the conjunction of (67) and the negation of (68).

(69) Every boy chose a skate-board or a bike, and it is not the case that every
boy chose a skate-board and a bike.

At this point, the child must compare (67) and (69) in order to determine if the
implicature leads to a more informative dtatement. Since (69) is indeed more
informative than (67), the child should adopt the former as the interpretation of
(67), and therefore reect the target sentence. Importantly, this reasoning rests on
the assumption that the child will not base his judgment on the truth of the target
sentence in the context under consderation, but will respond to the
informativeness of the target sentence.

It is pertinent to observe that, according to this description, children and
adults are not expected to evauae the target sentence (on ether interpretation)
until al the steps associated with the computation of the implicature have been
caried out. Let us focus on one of these steps, namdy the comparison between
the basic and the derived interpretation of the target sentence. Can we expect four-
year-old children to perform this step? A recent proposd by Reinhart (1999)
argues that this kind of computation exceeds children's processing capacities.
Here is how Renhat (1999) illudrates this hypothess teking children's falure to
obey the redrictions on pronouns interpretation as an example: “Assuming that al
linguigtic knowledge is innate, children know that they have to condruct a
reference set, keep two representations in working memory, and check whether
the interpretation needed in the given context judtifies selection of coreference. So
they dat execution. But ther working memory is not big enough to hold the
materias needed to complete the execution of this task. Hence they give up and
resort to a guess”3 Although it is not entirdy clear whether children resort to a

39 Reinhart (1999; p. 16).
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guess pattern or a default form, the Reference Set hypothesis put forth by Reinhart
(1999) seems to cover a wide set of linguigtic phenomena which cause problems
to young children: focus condructions, anaphora resolution, and double object
congructions. As proposed by Chierchia et d. (2001), the same mechanism might
be a the source of children's nonadult interpretetion of scdar terms, since
according to Chierchiads modd the computation of scadar implicatures involves a
local comparison.

The Processng Limitation hypothess proposed by Chierchia et d. (2001)
is a vaiant of the Reference Set hypothess. In particular, the Processng
Limitation hypothess mantans that pragmatic knowledge is avaladble to
children, but the computation prompted by such knowledge cannot be completed
under particular circumstances. On this view, children know that the interpretation
of a sentence containing a scdar term involves the computation of an implicature.
The locd comparison involved by the computation of the implicature, however,
exceeds their limited processng capacities. It is important to sress that on the
Processng Limitation hypothess, children are expected to behave like adults in
any task that does not require the condruction of an dterndaive representation,
and the comparison between this dterndaive representation and the target
sentence. In other words, children are expected to behave like adults in any task
asessng the pragmatic knowledge on which the computation of scdar
implicatures hinges. For example, the Processng Limitation hypothess maintains
that children should behave like adults in any task which directly tested their
knowledge of information strength. In order to evduate this hypothess, Chierchia
et a. (2001) devised anew experimentd technique, cdled Fdicity Judgment task.

The Fdicity Judgment task involves the presentation of pars of assertions
to the subject. In one of the trids, children were told a story about some farmers
cleaning ther animas. After looking a dl the animds, each farmer decided to
cleen a horse and a rabbit. At this point, the two puppets provided ther
description of the story (e.g., (70) and (71)), and the child is asked to reward the
puppet “who said it better.”

(70) Every farmer cleaned ahorse or arabhit.
(7)) Every farmer cleaned ahorse and arabbit.

The fifteen children (age from 3;2 to 6,0 mean age 4;7) who participated in this
experiment correctly rewarded only te puppet who had used the conjunction and
in 56 cases out of 60 trids (93.3%). This result clearly shows that children know
that (70) and (71) differ in information strength.

The explanation offered by Chierchia et d. (2001) for this set of findings
is that children have knowledge of scaar implicatures, and know that sentences of
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the foom A and B ae more informative than sentences of the form A or B. To
explan the nonradult behavior of some children in the second experiment
adopting the Truth Vadue Judgment task, Chierchia et a. (2001) adopt a variant of
the Reference Set hypothesis proposed by Reinhart (1999), which we reviewed in
the paragraphs above. According to such hypothesis, children's working memory
limitations affect the processng of sertences whose interpretetion involves the
comparison of a st of dternative representations. This does not mean that
children are unable to peform any kind of comparison based on information
grength. In particular, the results of the Felicity Judgment task show that children
can cary out the comparison between two dternative sentences that are readily
avalable to them. Therefore, the source of children's difficulty could be in the
condruction of the rdevant dterndive representation and in the withholding of
this dternative representation in memory.

It is important to be explicit about what concluson is supported by the
experimentd findings reported by Chierchia et d (2001). In our view, children's
behavior in the experiment usng the Fdicity Judgment task shows that children
make use of the notion of information strength. In short, the results provided by
Chierchia e d. (2001) show that children must be granted some pragmatic
knowledge. Assuming that children can distinguish between two sentences on the
bass of ther information drength, it remains unclear why some children did not
rly on information dsrength when presented with a sngle assation. The
explanation proposed by Chierchia et d. (2001) is that the computation of scaar
implicatures  involves a comparison between the basc and the derived
interpretation of the target sentence, and that children cannot maintain in memory
the two interpretations of the target sentence to carry out this comparison. On this
account, the results of he Feicity Judgment task show that children can make use
of the notion of information drength to discriminate between  dternative
sentences, a prerequisite for the computation of scalar implicatures.

The results of the Fdicity Judgment task, however, cannot be interpreted
a showing that presenting the child with both dterndive representations
facilitates the computation of the implicature. In particular, the Fdicity Judgment
task involves the presentation of two possble descriptions of the scenario under
consderation (i.e., Every farmer cleaned a horse or a rabbit and Every farmer
cleaned a horse and a rabhbit, in the example above). The Felicity Judgment task,
however, does not involve the presentation of the basc and the derived
interpretation of a target sentence (e.g., Every farmer cleaned a horse or a rabbit
and Every farmer cleaned a horse or a rabbit and it is not the case that every
farmer cleaned a horse and a rabbit). It is possble that the assartion of an
dternative sentence like Every farmer cleaned a horse and a rabbit might hdp
the child to use such sentence in the condruction of the implicature for Every
farmer cleaned a horse or a rabbit. An dternative explanation about the effect of



the presentation of the two sentences is equaly possible, however. In paticular,
the presentation of two sentences could make it unnecessary for the child to cary
out the computation, snce information drength suffices to discriminate between
the two assartions. On this view, the presentation of two sentences that are both
true in the context under congderation would lead the child to base her decision
on something other than the truth of the target sentence. In absence of more
research on children's interpretation of other scdar terms in different linguidic
contexts, and in absence of more research on the kinds of phenomena that can be
investigated with the Fdicity Judgment task, it is difficult to see how these
hypotheses could be tested. Despite the lack of an explicit characterization of the
kind of processng limitations that children experience, the Processng Limitation
hypothesis leads to an important prediction. The variant of the Processng
Limitation hypothesis proposed by Chierchia et d. (2001) assumes that the failure
to compute scaar implicatures is due to children's limited resources. Therefore,
the Processng Limitation hypothess predicts that scdar implicatures should
aways be computed by subjects whose working memory does not suffer the same
limitations. In other words, adults interpretation of sentences containing a scaar
term should aways be determined by the result of the locd comparison assumed
by the Semantic Core modd.

To sum up, the findings of the Chierchia e d. sudy provide empirica
support for the Semantic Core modd. The difference in children's and adults
computation of scdar implicatures, however, cdls for further research. In
paticular, it remains to be shown whether the phenomenon under investigation is
redtricted to child language. In order to conclude that the source of children's non
adult responses to sentences containing a scdar term in a non-DE environment is
due to their limited working memory, it is important to test subjects who do not
present the same working memory limitations. A naurd way to evduae this
hypothesis is to consder whether adult’'s interpretation of sentences containing a
scdar term is dways influenced by scadar implicatures. In section 3.3 we report
the results of two experiments designed to invesigate how condgtertly adult
speskers of English rgect a sentence that is true on its badc interpretation, smply
because amore informative statement is available.

3 Experimental Investigations on the Interpretation of Scalar Terms in
the Nuclear Scope of None of the Ns
In this section we present the results of four experiments investigating children's

and adults interpretation of scalar terms within a particular DE context. The
linguigtic context conddered in the experiment is the nuclear scope of
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quantificational phrases of the form None of the Ns*® The nuclear scope of such
quantificational phrases is downward entaling. Frst, sentences contaning a
quantified phrase like None of the Ns license inferences from a set to its subsets,
asshownin (72).

(72) None of the students wrote a paper yet P None of the students wrote a
good paper yet.

Second, negative polarity items are licensed in the nuclear scope of None of the
Ns, as shown in (73).

(73) a Noneof the students wrote any paper.
b. None of the students ever wrote a paper.

Findly, the interpretation of sentences containing digunction in the scope of the
quantificationd expresson None of the Ns conforms to the De Morgan's law
discussed earlier (see section 1.3).

(74)  None of the students wrote a paper or made a presentation yet P None of
the sudents wrote a paper yet, and none of the dudents made a
presentation yet.

Given its DE properties, the nuclear scope of the quantificationd phrase None of
the Ns provides a context to investigate some of the questions that have been |eft
unanswered by previous research.**

The Semantic Core model maintains that scdar implicatures do not arise if
a scadar term occurs in the scope of a downward entailing operator, and this claim
has been supported by the results obtained by Chierchia et a. (2001). The
Semantic Core modd, however, predicts that the same results should obtain for
any DE environment. Experiment 1 was designed to provide additiona evidence
in favor of the Semantic Core modd, investigating the accesshility of the
indusve-or interpretation of the digunction operator in another DE environment,
namely the nuclear scope of the quantified expresson None of the Ns.

As we have seen in section 2.2, previous research on children's knowledge
of downward entalment has shown that children do not interpret sentences

40 We will not be concerned with the partitive character of the quantified expression under

investigation. The only reason why we decided to use None of the Ns instead of No was that the
use of the partitive phrase seemed slightly more natural for English speakers.

“1 A detailed description of the syntactic structure of sentences containing coordinated phrasesis
beyond the scope of the present studies. In our analysis, we will simply assume that coordination
takes place at the sentential level.
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containing digunction in the scope of a non-DE operator in accordance with the
inferentid  scheme typicd of downward entaling environments (cf. Boger and
Crain, 1993). These studies, however, have not addressed the reverse question,
namey whether children interpret sentences containing digunction in the scope of
a DE operaor in accordance with the inference scheme typica of most non-DE
environments. Experiment 2 was designed in order to fill this gap.

Adults interpretation of sentences containing the conjunction and in the
nuclear scope of the quantified expresson None of the Ns is invedigaed in
Experiments 3 and 4. As we have observed in section 1.4, the Semantic Core
model predicts that the rdative information strength of sentences containing a
scdar term in the scope of a downward entailing operator is reversed. In short, a
sentence of the form OPpg(A or B) is more informative than OPpg(A and B) ina
context in which both OPpg(A) and OPpe(B) are true*? Furthermore, the
Semantic Core mode predicts that the hearer of OPpg(A and B) should compute
an implicature, such that the sentence is interpreted as OPpg(A and B) and not
OPpe(A or B). For example, upon encountering a sentence like John does not like
pizza and ice cream, the hearer should compute an implicature and obtan a
derived interpretation of the form John does not like pizza and ice cream and it is
not the case that he does not like pizza or ice cream. Importantly the derived
interpretation of the target sentence suggedts that John does not like both pizza
and ice cream, but he does like one of the two. This makes the sentence John does
not like pizza and ice cream infdicitous in a context in which it is known that
John does not like pizza and he does not like ice cream. Experiment 3 was
desgned to invedtigate whether adult speskers of English rgect a sentence like
OPpe(A and B) in a contexts in which both OPpg(A) and OPpg(B) are true.
Experiment 4 was conducted to determine if adult speskers of English judge the
use of digunction more fdicitous than the use of conjunction in the same context.
Let us consder each experiment in detall.

3.1 Children's and Adults Interpretation of Digunction in the Nuclear
Scope of None of the Ns

The Semantic Core model maintains that the licensng of any and the computation
of scaar implicatures are governed by the same principles (see Chierchia, 2000).
On the Semantic Core modd, scdar implicaiures fall to arise in a range of

“2 Strictly speaking, a sentence of the form OPpg(A or B) is always more informative than OPpg(A
and B). Aswe did for sentences of the form A and B and A or B, however, we assumethat relative
information strength of two sentences only plays a role when both sentences are true. Taking
sentences of the form OPpg(A or B) and OPpe(A and B), such case obtains when both OPpg(A)
and OPpg(B) true.
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linguigtic contexts, because of the semantic property of downward entalment,
which in turn is pat of the meaning of many expressons of naurd languages. As
a consequence, children are expected to cancd scdar implicaiures for any
downward entailing operator occurring in their speech. This section presents the
findings of an experiment dedgned to invedigate this prediction, teking the
implicature of exclusvity associated with digunction as a case study.

Given the downward entaling propertties of the nuclear scope of the
quantificational phrase None of the Ns the Semantic Core modd predicts that the
implicature of exclusvity for digunction will not arise for sentences like (75).

(75  None of the students wrote a paper or made a presentation.

Agan, the prediction that the digunction operator receves an inclusve-or
interpretation in (75) is confirmed adults intuitions. In particular, adult speskers
of English judge the sentence in (75) fdse if some student both wrote a paper and
made a presentation. To evaduate if Englishspesking children adso interpret
sentences like (75) on the badc inclusve-or interpretation of digunction, we
designed an experiment usng the Description Mode of the Truth Vdue Judgment
task. Let us consder one of the trials of the experiment.

(76) “This is a story about three monkeys and a Bunny Rabbit.
The monkeys are taking a ngp. They have left dl ther duff
here see, there are three dices of grapefruit, a banana and a
Frishee. While the monkeys are deeping, the Bunny Rabbit
comes over, and he says. “Oh! The monkeys are degping and
they have left dl their suff herel | want to tease them a little
bit, so | will hide al this suff up in those treed” and the Bunny
Rabbit hides the grapefruit, the banana and the Frisbee on the
branches of three trees. A few moments later, the monkeys
wake up and they redize that dl ther suff is gone. They see
Bunny Rabbit who is watching them from behind a tree, and
they redize it mugt have hidden thar suff somewhere, most
likdy in the trees. The fird monkey says “Wel, that's not a
big ded! Everybody knows that monkeys are very good at
climbing trees, so | am sure we @n get dl our suff back very
eadly! | hope we can get the banana back, and | hope we can
get the Frishee back, because | redly fed like eating a banana
and playing with the Frisbee now!” The monkey waks towards
a tree, and when it is close enough, the monkey sees a dice of
grapefruit and grabs it, saying “I did not find the Frisbee and |
did not find the banana, but | like grapefruit, so this is not too
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bad.” The second Monkey says. “Don't worry, | will do better
than that!” and it sarts climbing ore of the trees. When the
monkey gets on the top of the tree, it finds a dice of grapefruit.
After grabbing the grapefruit, the second monkey says “Too
bad! 1 could not find the banana and | could not find the
Frishee! Of course | like grapefruit, but | tope that the Bunny
Rabbit has not taken away the rest of our suff.” The third
monkey says “Don’'t worry! I'm sure | will be adle to get the
bananal Maybe | can get the Frisbee!” The third monkey starts
cdimbing the lagt tree, and it gets on the top of the tree on
which the Bunny Rabbit has put the banana and the Frisbee,
but the monkey does not notice them because they are covered
by leaves, s0 it just grabs some grepefruit, and darts
complaining: “I cant believe Bunny Rabhbit did this to us, now
we can't est our banana and we will not be able to play with
our Frished” At this point, the firs monkey says “Wdl, |
guess | have been a bit lazy, and | did not climb any tree, s0
why don't | give it one more try?’ and it sarts waking towards
the trees, and after looking at dl the trees it climbs on the tree
where Bunny Rabbit hid the banana and the Frisbeg, it finds the
Frishee and the banana and al three monkeys start cheering.”

At this point, the puppet Kermit the Frog uttered the target sentence, preceded by
the linguigtic antecedent.

(77) 1 liked this story about a Bunny Rabbit and some monkeys and | think |
know what happened. Every monkey found some grapefruit, but none of
the monkeys found the banana or the Frishee 3

Let us focus on the target sentence, namely the clause containing the scdar term
or (i.e, none of the monkeys found the banana or the Frisbee, in the example
above). It is important to notice that the truth-value of such sentence depends on
whether SIs are computed or ignored. In particular, if scdar implicatures are
computed, the target sentence would be interpreted as (78a), whereas if scaar
implicatures are not computed, the interpretation would be (78b).

“3 The sentence uttered by the puppet is longer than optimal. In particular, the (underlined) target
sentence is preceded by the description of what every monkey had found. This maneuver does not
directly affect the interpretation of the target sentence, but turned out to be a crucial factor for the
felicity conditions of the target sentence itself. We consider thisissue in more detail in section 3.2.
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(78) a None of the monkeys found the banana or the Frisbee, and it is not the
case that none of the monkey's found the Frisbee and the banana.**
b. None of the monkeys found the banana, and none of the monkeys
found the Frisbee.

In accordance with the design of the Truth Vaue Judgment task, the context set
up by the gory above discriminates between the two interpretations in (78). In
particular, the interpretation pargphrased in (78a), obtained upon computing SIS,
is true in the present context, Snce none d the monkeys found only one object (in
fact, two monkeys did not find either one, and one monkey found both the Frisbee
and the banand). By contrast, the basic interpretation in (78b) is fase, because one
monkey found both the Frisbee and the banana In other words, the fact that one
monkey found both the Frisbee and the banana fasfies the target sentence under
the interpretation in (78b), but not under the interpretation in (78a). Setting up the
context so that the target sentence receives a different truth-vaue depending on
which interpretation is adopted dlows the experimenter to infer which
interpretation underlies the child's response.*®

Let us congder the results. Fifteen children (age from 3;09;00 to 5;08;05;
mean age: 4;3;19) participated in the experiment. Each child was presented with
four target trials, preceded by a warmup trid, and interspersed with filler
sentences in order to balance the number of 'yes and 'no’ answers. Out of the 60
trids, children correctly reected the target sentence 55 times (92%). Importantly,
when children were asked to motivate their answer, by teling the puppet “what
redly happened in the story,” they pointed out that the puppet was wrong because

“ Let us try to illustrate what this reading amounts to. Intuitively, the contribution of the basic
interpretation of the target sentence (i.e., None of the monkeys found the banana or the Frisbee)
requires that the none of the monkeys found the Frisbee and that the none of the monkeys found
the banana. By contrast, the alternative statement None of the monkeys found the banana and the
Frisbeeistrueif (a2) some monkey found either the Frisbee or the banana or (b) if all the monkeys
failed to find these objects. Let us consider the negation of this alternative sentence, i.e., it is not
the case that none of the monkeys found the Frisbee and the banana. Intuitively, for this sentence
to be true, at least one monkey must have both the banana and the Frisbee. Therefore, adding the
implicature it is not the case that none of the monkeys found the Frisbee and the bananato None
of the monkeys found the banana or the Frisbee we obtain an empty set. In fact, one sentence
requires that none of the monkeys found anything, and the other sentence requires that some
monkey found both objects. Since the computation of the implicature does not lead to a more
informative statement, the sentence is evaluated on the inclusive-or interpretation of the
disjunction operator. This makes the sentence false in a context in which one monkey found both
the Frisbee and the banana.

45 An important feature of the experimental design requires that the adult interpretation is
associated with a negative answer, so that children's bias to respond affirmatively acts against the
response dictated by the child's grammar. Again, we refer the reader to Crain and Thornton (1998)
for adiscussion of these experimental details.
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one of the monkeys had found both the Frisbee and the banana. Eleven English
peeking adults were tested as adult controls using a video-taped verson of the
experiment. Out of the 44 trids, they dways rgected the target sentence. In short,
children as wel as adults consgtently accessed the full range of truth conditions
associated with the incdusve-or when the digunction operator occurred in the
nuclear scope of the quantificationd expresson none of the Ns a DE
environment. These results are perfectly explained by Chierchids account, and
illugrate another downward entailing context in which scdar implicatures fal to
aise Importantly, a smple modification of the protocol employed in Experiment
1 dlows us to invedigae children's knowledge of the logicd properties of
Downward Entallment. This issue was addressed in a second experiment, which is
described in next section.

3.2 Children's and Adults Knowledge of the Logical Properties of the
Nuclear Scope of None of the Ns.

This experiment tested children's knowledge of one of the logicd properties of
downward entalment. As we have observed in section 1.3, the interpretation of
the digunction operator in the scope of a downward entailing operator conforms
to the fallowing scheme:

(79) OPpe(A or B) P OPpe(A) and OPpe(B)

The present experiment was desgned to invedtigate if young children know that
the interpretation of a sentence containing the digunction operator in the sope of
the quantified expresson none of the Ns must conform to the scheme in (79). Let
us review how (79) accounts for the interpretation of sentences containing the
digunction operator or in the scope of None of the Nsin English. Congder:

(80) None of the students wrote a paper or made a presentation.
This sentence givesrise to the inference in (81a), but not to the onein (81by):

(81) a None of the students wrote a paper or made a presentation P None of
the dudents wrote a paper, and none of the dudents made a
presentation.

b. None of the students wrote a paper or made a presentation *P None
of the Students wrote a paper or none of the Sudents made a
presentation.
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It is important to observe that the interpretation of the digunction operator in the
scope of many non-DE operators gives rise to the opposite pattern:

(82) a Some of the students wrote a paper or made a presentation *P  Some
of the students wrote a paper, and some of the students made a
presentation.

b. Some of the students wrote a paper or made a presentation P Some of
the students wrote a paper or some of the students made a presentation.

Now, suppose a child learned how to interpret sentences containing the
digunction operator by generdizing from other sentences with smilar surface
form. If this were the case, then we would expect some children to assign a wrong
interpretation to sentences like (80). In particular, we would expect children to
accept such sentence in a gtudion in which only one of the diguncts in (81b) is
true. By contrad, if children obeyed the logical property of downward entailment,
we would expect ther interpretation of sentences like (80) to conform to the
scheme in (79). In short, children would not congtruct a wrong generdization on
the bass of the interpretation of or in most non-DE environments, and would use
the same interpretation as adults. To diginguish between these two hypotheses,
we designed an experiment employing the Truth Vadue Judgment task.

As we have seen in describing Experiment 1, the design of the Truth
Vaue Judgment task requires a context that falsfies the adult interpretation of the
target sentence, and verifies the non-adult interpretation under invedtigation. Let
us illugrate how this feature of experimentd desgn was satisfied in the present
experiment. In one of thetrids, children were told the following tory.

(83) “This is a gory about an Indian who is going to shop for
groceries. The Indian has heard that some pirates have been
aurprised gdeding in a camp nearby, SO he decides to hide dl his
things before he leaves. In particular he wants to hide three knives,
a golden necklace and a jewd. He is redly concerned about the
jewd and the golden necklace, because he received them as a gift
from a dear friend of his. He puts each object in a barrd and he
leaves. After he leaves, three pirates arive. One pirae says
“Look, an Indian camp! There is dways a lot of duff to sed in an
Indian camp! | am sure we will find something vauable, like a
jewel. Maybe even a golden necklace!” and he takes one of the
barels. He looks indde and finds a knife. A second pirate says.
“Oh, just a knifel Wel, I'll see if | can find something better.
Maybe | can find a jewe, or maybe | can find a necklace” He
takes one barrd, and when he looks ingde he finds another knife.
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The third pirate says “Oh! you guys were not lucky a dl! | am
aure there is something better to sted here. I'll go now!” The third
pirate takes a third barrd. When he looks indde the barrd,
however, he finds another knife. The pirates are very disappointed,
and they are ready to leave because they know the Indian is about
to come back. But one pirate says. “Hey, | can't believe we haven't
been able to find anything better than knives. | will go back one
more time and see what | can find” He runs back to the Indian
camp and he takes another barrel. When he looks insde he finds a
jewd, and says. “Seel | told you it was worth going back one more
time! Now we can leave.”

At this point the puppet uttered the target sentence, preceded by the linguistic
antecedent, asin (84).

(84) This was a dory about an Indian and some pirates and | know what
happened. Every pirate found a knife, but none of the pirates found the
jewe or the necklace.

Notice that the target sentence is fase on the (only) interpretation licensed by the
gramma (i.e, 85a), but it is true on the interpretation that is not licensed by the
grammar, and which could be congructed by anadogy from non-DE environments
(i.e., 85b)

(85) a None of the pirates found the jewel and none of the pirates found the
necklace.

b. None of the pirates found the jewel or none of the pirates found the
necklace.

The experimenta hypothess was that children would consgently regect the target
sentence, because of the downward entailing properties of the nuclear scope of the
partitive headed by none.

Let us condder the results. Fifteen children (age from 3;10;26 to 5;08;04
mean age: 4;6;16) participated in the experiment. Each child was presented with
four target trids, preceded by a warmup trid, and interspersed with filler
sentences. In the design of the experiment, we aso controlled for a possible order
effect.’® Out of the 60 trids, children correctly rejected the target sentence 50
times (83%). Importantly, when the puppet asked children “what redly happened

%8 |n two of the trials the sentence was false because the first conjunct of the adult interpretation
was false, just like in the story described above; in the remaining two trials, the target sentence
was fal se because the second conjunct was fal se.
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in the gory,” they pointed out that the puppet was wrong because one of the
pirates had actudly found the jewel. A control group of 28 English-spesking
adults were tested using a video-taped verson of the experiment. Adults correctly
rejected the target sentence on 99% of thetrids.

It is worth discussng the details of the experiment’ In particular, we
need to explan why children's rgection did not resch the percentage that we
usudly require in order to support the experimenta hypothesis (i.e, 90%). While
describing Experiment 1, we have dready noticed that the target sentence is
longer than optima. In particular, the sentence under consderation (None of the
pirates found the jewel or the necklace, in the story above) is preceded by another
gsatement about what they had found (Every pirate found a knife). This choice
was dictated by children's behavior in the firg sage of the execution of the
experiment, during which the nonadult responses were recorded and during
which the puppet did not mention what the piraes had found. Interestingly,
children's unexpected acceptance of the target sentence was accompanied by a
comment about what the characters in the story had done (eg., “They found a
knifel”). In our view, such a comment indicated that the child was focusng on
what had happened in the story, even though the target sentence focused on what
had faled to happen. Intuitively, children were expecting the puppet to describe
what the pirates had found, but the target sentence did not fulfill such expectation.
This hypothess suggested to us that children's affirmative answer were due to the
falure to saisfy the fdicity conditions associated with a negative statement.*® To
overcome this potential confounding factor, we decided to use a more eaborate
linguigic antecedent. In particular, we thought that if the puppet itsdf had
specified that the pirates had found a knife and then what they had not found,
children would focus on the target sentence. In this way, in fact, the puppet would
decribe the entire contents of the story. The individud results obtained with the
(four) children who were presented with the more daborate linguistic antecedent
are consgent with this prediction. Notice that if the 'yes responses given by the
children who were not presented with the longer linguidic antecedent were
dictated by the non-adult interpretation in (85b), the use of a longer linguistic
antecedent should have made no difference.

A second issue that needs to be addressed is the difficulty of the
congtruction under consideration. It must be observed that the target sentences

“" Inthe following paragraphs we refer to both Experiment 1 and Experiment 2.

“8 Children's interpretation of sentences containing quantified expressions headed by No or None
of the Ns has not been investigated in great details by previous studies Previous research on
children's understanding of sentences involving negation has not reported thiskind of difficulty in
children's responses. It is therefore possible that the difficulty experienced by the children who
participated in Experiments 1 and 2 results from the interaction between the use of a negative-like
statement and the particular quantifier we used.



turned out to be quite difficult for the children we interviewed*® A complete
account of children's understanding of the quantified expresson None of the Nsis
beyond the scope of the present study. It is worth pointing out, however, that
many children could not repesat the target sentence uttered by the puppet, despite
ther adult-like judgments of the puppet’'s assertion. On severd occasions, after
the child had said whether the puppet was right or wrong, the first experimenter
asked the child to repeat what the puppet had said, saying something like “Oh
you were paying very close attention to this story! | was not listening, so | would
like you to tdl me wha he sad &bout the dory.” Surprisngly, most of the
children who responded to such request systematicaly modified the target
sentence. To illugtrate, if the puppet had produced the target sentence in (86),
children were very likely to report his assertion as (87).

(86) None of the pirates found the jewd or the necklace.

(87) Every pirate didnt find the jewel or the necklace.

Notice that (86) and (87) are both fase in the context set up by the experiment,
and in both cases the digunction operator occurs in a downward entaling
environment. As a consequence, the particular context we used did not
discriminate between the two interpretations in (86) and (87). More research is
needed, however, to investigate children's interpretation of quantified expressons
of the form None of the Ns Two issues immediately arise. Fird, one needs to
determine if children's difficulties with quentified expressions of the form None of
the Ns lead to a non-adult behavior in particular contexts. Second, one should
investigate what lies beneath children's choice of (87) as a pargphrase of (86), and
why (87) was used instead of another possible pargphrase (i.e., Thereisn't a pirate
who found the jewel or the necklace).

In this section we described the design and the results of an experiment
invedigeting children's knowledge of the logicd properties of downward
entallment. The findings show that children as wel as adults interpret sentences
containing digunction in the nuclear scope of the quantificational expresson none

9 Incidentally, this is one of the reasons why our youngest subject was 3;10. It is important to
observe that the study by Boster and Crain (1995) which investigated children knowledge of the
logical properties of non-DE environments tested children ranging in age from 3;6 to 6;0, with a
mean age of 4;8. Also Conway and Crain (1995) used sentences containing these quantified
expressions in a study investigating children's knowledge of discourse anaphora, and they
interviewed "fifteen three-to-five year old children" (Conway and Crain, 1995; p. 190). Sentences
containing the determiner no were also used in an experiment investigating children’s knowledge
of Principle B conducted by Savarese (1999). The children who participated in the experiment
conducted by Savarese (1999) ranged in age from 4;3 to 6;4.
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of the Ns a DE environment, in accordance with the logica properties of
downward entaillment.

3.3  TheReversion of the Scale in Downward Entailing Contexts

As we have argued in Section 21 and 2.3, previous research on children's
knowledge of scdar implicatures has faled to show a consstent computation of
scadar implicatures in young children across al experimentd conditions. In an
atempt to minimize the differences between child language and adult language,
Chierchia et d. (2001) advanced the hypothess that children's behavior in
paticular experimental conditions might result from processing limitations, rather
than lack of pragmatic knowledge. Conggently with this hypothess, the results
of an experiment employing the Fdicity Judgment task have been interpreted by
Chierchia et d. (2001) as showing children's pragmatic knowledge when the task
consgs in choosng between two dternative sentences, which logicaly have the
same truth-vaue in a given Stuation.

The Processng Limitation hypothess has much to recommend it. In
particular, the Processng Limitation hypothess maintains that children and adults
share the same linguisic competence. In other words, children's pragmatic
knowledge is intact. The computation of scdar implicatures, however, requires
the execution of a comparison between two dternative representations of a
sentence.  Importantly, this comparison imposes consderable demands on the
child's limited working memory. The processng Limitation hypothess proposed
by Chierchia et d. (2001) conditutes a viable explanation of children's behavior
documented by previous research. Despite its plausibility, the Processng
Limitation hypothes's suffers some difficulties.

On the pre-theoreticd level, the Processng Limitation hypothess is not
entirdy consstent with the srongest verson of the Continuity hypothess (Pinker,
1984; Crain and Thornton, 1998). In particular, Crain and Thornton (1998) argued
that children and adults dso share the same language processng system. Here is
how they put it: “Moreover, any account of children's performance that attributes
different properties to the child and the adult processng syssem must face a new
question: how does the processing system of the child change as to converge on
the adult sysem? To the extent that the cognitive mechanisms of children and
adults are similar, problems of learnability do not aise”>® A second drawback of
the Processng Limitation hypothess put forth by Chierchia et d. (2001) is the
lack of an explicit characterization of the way children's behavior is influenced by
their limited working memory resources. In other words, attributing children's

°0 Crain and Thornton (1998; p. 30).
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non-adult responses to processing limitations only conditutes a firs step towards
an explanation of the differences between child and adult language.

In this section, we invedtigate adults interpretation of sentences containing
the conjunction operator and in the nuclear scope of None of the Ns The purpose
of these experiments is to invedtigate if adults dso refran from computing (or
acting in accordance to) scdar implicatures in particular experimental  contexts.
The results of these experiments are not intended to disconfirm the Processing
Limitation Hypothess More smply, we bdieve that the findings of these
experiments would need to be taken into account if one wants to evauate the
extent to which children's failure to compute scaar implicatures denote non-adult
pragmatic knowledge.

3.3.1 Adults Interpretation of Conjunction in the Nuclear Scope of None of
the Ns - A Truth Value Judgment Task

The Semantic Core modd maintains that the redive information drength of
sentences containing scdar terms is reversed in downward entailing contexts (see
Section 1.4). In short, any term that yields the more informative statement in a
non-DE contexts will yidd the less informative statement in DE context. As an
additional example consider (88).

(88) None of the students wrote a paper and made a presentation yet.

Under its basic interpretation, (88) is true in the following range of circumstances:

(89) gtuationy = None of the students wrote a paper, but some student made a

presentation.

dtuation, = None of the students made a presentation, but some student
wrote a paper.

Stuations = None of the students wrote a paper, and none of the students
made a presentation.

Since (88) contains a scalar term, its basic interpretation must be compared with a
derived interpretation, resulting from the conjunction of (88) with the negation of
the dternative statement containing or.

(90) None of the students wrote a paper and made a presentation yet, and it is

not the case that none of the students wrote a paper or made a presentation
yet.
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The second conjunct in (90) istruein the following range of circumstances:

(91)  gtuatiom = None of the students wrote a paper, but some student made a

presentation.

gtuation, = None of the students made a presentation, but some student
wrote a paper.

dgtuationy = Some Sudent wrote a paper and some student made a
presentation.

Intersecting the sets in (89) and (91) we obtain the set of circumstances that verify
the derived interpretation of (88), namely:

(92) gtuatiom = None of the students wrote a paper, but some student made a
presentation.
gtuation, = None of the students made a presentation, but some student
wrote a paper.

Since the set of circumstances in (92) condtitutes a subset of the circumstances in
(89), the derived interpretation in (90) is informationdly stronger, and must be
adopted for the interpretation of the sentence None of the students wrote a paper
and made a presentation. Crucidly, such an interpretation makes the sentence
infelicitous in a context in which no sudent wrote a paper and no sudent made a
presentation. As a result, speskers of English should reect (88) in the context
under condderation, for the very same reason they rgect a sentence of the form A
or Bwhen both A and B are true.

To invedigate adults interpretation of sentences like (88), we designed a
third experiment adopting the Truth Vaue Judgment task. The subjects were
presented with gtories smilar to the ones employed in Experiments 1 and 2.
Congder one of thetrids.

(93) “This is a story about three polar bears who are getting
bored, because they do not have any toy to play with. While
they are looking for something to play with, the polar bears see
Dondd Duck who is carying a wagon full of toys. The polar
bears ask Donald Duck if they could borrow some of their toys,
and Dondd Duck says. “Sure! | have three skate-boards, | have
a basketbd|, and | have a Frisbee. You can definitely borrow
the skate-boards, but | would like to keep the basketbal and |
would like to keep the Frishee, because | was planning to play
with them.” Two polar bears are very happy about Donad
Duck's offer, and each one of them takes a skate-board from
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Donad Duck. The third polar bear takes the last skate-board,
but it is not redly happy, 0 it says: “You know, Donadd Duck,
it is very nice of you, but | am not crazy about skateboards, and
| would redly love to use your basketbdl,” and it gets closer to
Dondd Duck's basketbal. But Donad Duck says “Hey, no! |
told you | wanted to play with this basketbdl, so | do not want
you to take it!” The third polar bear then says. “Ok, ok! Don't
get mad a me. I'll just use the skate-board then.” So, in the end
each polar bear plays with a skate-board.”

At this point, the subjects were presented with the target sentencein (94):

(94) Every polar bear chose a skate-board, but none of the polar bears chose the
Frishee and the basketball.

The use of the conjunction and in the nuclear scope of the None of the Ns, a DE
environment, should rase scdar implicaiures. If adults computed the scdar
implicature associated with and, they should regect the target sentence, and point
out that (95) is a more accurate description of the story.

(95) None of the polar bears chose the Frisbee or the basketball.

Importantly, the subjects who participated in this experiment were indructed to
rgect wrong datements, as well as datements that were just perceived as
infelicitous. In other words, subjects were explicitly told that the infdicity of a
sentence condtituted an appropriate reason to reject such sentence.

Fifteen Englidhspeaking undergraduates participated in the experiment.
These subjects accepted the puppet's statement 54 times out of 60 trias (90%).>*
Importantly the cases of rgection were not motiveted by the detection of the
pragmatic anomdy (i.e, the cdculation of the implicaure). All such responses
occurred a the end of the particular story we described, and were motivated by
the fact that adults thought the third polar bear had actudly chosen the basketball,
dthough in the end the bear could not play with the basketbal because Dondd
Duck had decided to keep it for himsdf. Only one subject pointed out that an
dternative statement like (95) would aso conditute a possible description of the
gory, but this was not enough for the subject to regect the target sentence in any of
the target trids.

>1 Four of the subjects who participated in the experiment were not native speakers of English. If
one excludes the responses provided by these non-native speakers, the results are limited to eleven
subj ects who accepted the target sentence in 39 trials out of 44 (89%).
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These results show that Englishgpesking adults fal to detect the violation
of scdar implicatures condtituted by the use of the conjunction and in a context in
which or would be more appropriate, in a way that closely resembles the behavior
of some children in Experiment 2 of the Chierchia & d. study. In our view, such
results show that adults refran from applying scdar implicatures in particular
experimenta  contexts. The clam that adults judgments are not dways guided by
the computation of scaar implicatures dso suggests that children's drictly logica
behavior reveded by previous research does not necessarily denote lack of
pragmatic knowledge. Moreover, if we concede that adults sometimes fal to
aoply scdar implicatures, we can maintain the cdam that scdar implicatures are
computed in the same way in downward entailing and non-DE contexts. A
potentiad weakness of such hypothesis, however, comes from the fact that no adult
rejected the target sentence. This leaves us with no experimental evidence that the
information drength  associated  with  dternative  representations of the  target
sentence yidds a reversed scale in downward entailing contexts. To address this
potentia problem, we conducted an experiment using the Felicity Judgment task,
the experimenta technique that was devised by Chiecchia & d. to reved
children's knowledge of scaa implicatures. The findings of this experiment are
reported in the next section.

3.3.2 Adults Interpretation of Conjunction in the Nuclear Scope of None of
the Ns— A Fdicity Judgment Task

In the previous section we have shown that adults fal to compute (or at least fall
to behave in accordance with) scalar implicatures when engaged in a Truth Vaue
Judgment task with sentences containing the conjunction operator and in the
nucler scope of the quantified expresson None of the Ns A follow-up
experiment was conducted with a different group of adult speskers of English,
adopting the Fdicity Judgment task. As we have seen in section 2.3, this
methodology involves the presentation of two target sentences to the subject, who
is asked to indicate which sentence condtitutes a better description of the context
under congderation.
Let usillugrate one of the trids of this experiment.

(96) “This is a story about three dolphins, three dogs, a penguin
and a panda bear. The dolphins are swimming in the ocean, and
they decide to rest a little bit on the shore. When they arrive
close to the seashore, they find three dogs, one panda bear and
one penguin looking & them. One of the dogs says “Hey, |
heard you dolphins are very good swimmers, and that you can
even teke other animds for a ride. Is that true?” One of the
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dolphins, says. “Sure, if you want we could take some of you
for a ride, would you like that?” The dogs, the panda bear and
the penguin are dl very excited, and they invite the dolphins to
choose one animd. The three dolphins look at the other
animds, and they dl agree that the penguin and the panda bear
are too fat and heavy for them, so each dolphin decides to carry
one dog. They swim for a little while with the dogs on ther
backs, and they get back to the shore. At this point, one of the
dolphins says. “I fed very sorry for the penguin and the panda
bear, because nobody took them for a ride. The panda bear is
redly fat, but maybe | could give a ride to the penguin,” and it
dats swimming towards the penguin, but then the dolphin
says “You know, actudly, you are pretty fat too! | am sorry, |
don't think | can take you for aride.”

At this point, subjects were asked to choose which of the following sentences
congtituted a better description of the sory.

(97) Every dolphin caried a dog, but none of the dolphins carried the penguin
or the panda bear.

(98) Every dolphin caried a dog, but none of the dolphins carried the penguin
and the panda bear.

Let us look a the results. Sixteen adult speskers of English participated in the
experiment, which included four target trids Out of the 64 trids however, the
subjects expressed a preference on only 32 trids.®® Out of these 32 trids, the adult
subjects chose the sentence containing the digunction operator or as the most
accurate description in 28 cases (87.5%). It is not entirdy clear why adults
refraned from making a choice in hdf of the trids. When a choice was made,
however, the rate of preference for sentences like (97) is consstent with the clam
that the use of digunction in the scope of a Downward Entailing operator is more
informative than conjunction.

52 Only 5 subjects expressed a preference for all four target trials. Here is the complete distribution
of the results: 4 subjects never expressed a preference, 5 subjects always expressed a preference,
two subjects expressed a preference in only one case, and two subjects expressed a preferencein
three cases. The remaining three subjects only expressed a preference on two of the target trials.
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3.3.3 Adults Interpretation of Conjunction in the Nuclear Scope of None of
theNs

Taken together, the results from Experiments 3 and 4 show that in a particular
linguistic context adult speakers of English accept a sentence of the form OPpg(A
and B) in a gtuation in which such sentence is logicdly true, dthough they know
that in the same context a sentence of the form OPpg(A or B) would be more
informetive. It remains to be determined whether adults adherence to the basic
interpretation of scadar terms extends beyond the interpretation of the conjunction
and in the nuclear scope of the quantified expresson None of the Ns Two factors
could be responghble for the resuts we obtained: the pairs of scdar terms we
chose, or the paticular linguigtic environment we used. A naturd follow-up
suggested by Stephen Crain (p.c) would be a Truth Vaue Judgment task
invedtigating the interpretation of the scdar terms some vs. many. Consider the
sentencesin (99).

(99) a Thefirst year students are expected to write Some papers.
b. Thefirs year sudents are expected to write many papers.

Because of scaar implicaiures, (99b) is the most fdicitous description of a
context in which the dudents under consderation are expected to write a
condderable number of papers. Now suppose that it is known that firs-year
students are not expected to write any papers. In this context, the more felicitous
sentence is condtituted by (99a), which contains the NPI-counterpart of some (i.e.,

any).

(100) a None of the sudentsis expected to write any papers.
b. None of the students is expected to write many papers.

At fird glance it seems that in this case adult speskers of English would
occasondly rgect (100b) since it raises the implicature that the students must in
fact write some paper. More research is needed in order to show that adults
compute the implicature associated with many in downward entalling contexts. In
absence of more experimenta evidence, however, one should bear in mind that
the clearest cases of difference between children and adults in postive contexts
are condtituted by the interpretation of the digunction or.

To recap, the findings reported in this section show a linguigtic context in
which adult speskers of English do not compute scaar implicatures. We are not in
the postion to provide a conclusive interpretation of these findings. It remains to
be explaned why the particular linguistic context we consddered produced this
effect, and it remains to be explaned why children fal to compute scdar
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implicatures in far ampler contexts. In light of the results described in this
section, however, one should be cautious in concluding that the fallure to respond
on the bass of the implicature necessarily denotes lack of pragmatic knowledge.
Experimentd data from young and adult subjects suggest that this reasoning is
unwarranted.

4 Conclusion

This paper reported the findings of four experiments invedtigeting pragmetic and
semantic competence in adults and young children. In paticular, we investigated
the interpretation of the logicd words or and and in the nuclear scope of the
quantificationa expresson None of the Ns, a downward entailing environment.

The results of two experiments invedtigating child language corroborate
the findings from previous research in two ways. Firs, we have provided more
experimenta evidence in favor of the Semantic Core modd, showing yet another
context in which scdar implicatures fal to arise, regardless of the amount of
information avalable to the spesker. Second, we have shown that children's
knowledge of downward entalment extends beyond the licenang and the
interpretation of negative polarity items, and includes the logicd properties of
downward entaillment.

The resllts of the two experiments invedtigatiing adult's computation of
scdar implicatures shed a new light on the finding of previous research. As we
have repeatedly observed, previous research has reveded some differences in
children's and adults computation of scdar implicatures In short, children's
behavior documented in previous research conformed to the logical interpretation
of scdar terms rather than to the interpretation obtained through the computation
of scdar implicaures The results of two experiments investigating adults
interpretation of sentences containing the scadar term and in the scope of None of
the Ns provided us with a context in which adults adhere to logic, in a way that
closaly resembles children’ s behavior reported in previous studies.
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