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More than the sum of its parts: Acquiring semantically complex quantifiers
Cindy Torma (crtorma@mit.edu)

Gabor Brody (gaborbrody@brown.edu)

Athulya Aravind (aravind@mit.edu)

Abstract
How does the acquisition of semantically complex expressions
track the acquisition of their constituent meanings? We in-
vestigate this question using the English quantifiers both and
either. These quantifiers, while morphologically simplex, are
semantically complex, comprising of two pieces: (i) univer-
sal/existential quantification and (ii) a size restriction on the
quantificational domain to 2. Across two experiments, we
compared the acquisition of these quantifiers with expressions
mapping conceptual pieces that contribute to their make-up
(two, all, any). Our results suggest that having all of the parts
is not enough to put together the whole, a finding that could
have implications for quantifier learning more broadly.
Keywords: language acquisition; semantics; quantifiers;

Introduction
Unlike noun phrases like the judge or Ruth Bader Gins-
burg, quantificational noun phrases do not refer to individ-
uals — which individuals could expressions like no student
or more than two students possibly pick out? Quantifiers are
therefore analyzed not as referring expressions, but as sec-
ond order predicates that delineate relationships between sets
(Frege, 1879; Barwise & Cooper, 1981). Thus, Some As are
B is true only in the case where the intersection of the set of
As and the set of Bs is non-empty; No As are B is true only in
the case where their intersection is empty.

Learners of all languages must acquire the quantifiers in
their language, and in this, they face a formidable challenge.
All sorts of set-relations can be articulated using quantifi-
cational expressions and constructions — see (1). Quantifier
meanings that get lexicalized across languages are, further-
more, varied and rich. Consequently, the hypothesis space
the learner must traverse when mapping quantifier meanings
is large and complex (Keenan & Stavi, 1986).

(1) a. All the students smiled.
b. Fewer than 3 students smiled.
c. No student but Jack smiled.
d. At least 2 but no more than 5 students smiled.

Consistent with this picture, prior research has revealed con-
siderable variability in the time-course of acquisition of dif-
ferent quantifiers. Whereas children as young as 2 seem to
be competent with the quantifier all, only at around age 7
do they seem to grasp the meaning of most (Barner, Chow
& Yang, 2009), a pattern that seems to be robust across lan-
guages (Katsos et al., 2016). One hypothesis that has been put

forth is that the order of acquisition tracks the relative com-
plexity of the relation expressed by the quantifier (Katsos et
al., 2016). To see the import of this hypothesis, compare the
standard meaning of all with that of most (2). To understand
sentences with most, children need to be able to compare the
cardinality of the set of As that are Bs with the cardinalitiy of
set of As that are non-Bs.

(2) a. all(A)(B) is True iff A ⊆ B
b. most(A)(B) is True iff |A ∩ B| > |A – B|

The present study turns to another set of quantifiers — the pair
both and either — as a means of studying the acquisition path
of semantically complex expressions. This quantifier-pair is
special in having conceptual parts that are individually lexi-
calized using other expressions of English, letting us explore
how the acquisition of complex meanings track the acquisi-
tion of their constituent meanings.

There are two main meaning components to both and ei-
ther (see (3)), which we investigate piecemeal. The first is a
cardinality presupposition: these quantifiers restrict the size
of the quantificational domain to exactly two elements. Thus,
a sentence like You can have both/either of the toys can be
used felicitously only if there are exactly two toys under dis-
cussion. The second key component is quantificational force,
which is universal (exhaustive) for both and existential for
either. Thus, whereas You can have both of the toys entails
giving the entirety of the set of toys, You can have either of
the toys entails giving a subset.

(3) a. If |A|=2, both(A)(B)⇔ A ⊆ B; else undefined
b. If |A|=2, either(A)(B)⇔ A ∩ B 6= /0; else unde-

fined

Our goal in this study is to better understand the relation-
ship between semantic complexity and time-course of acqui-
sition. If children are indeed delayed in mastery of complex
quantifier meanings, what is causing the delay? Do children
lack command of some of the conceptual structures that the
complex meanings are composed of? Or alternatively, is it the
process of composition itself, i.e. putting the pieces together
the right way, that poses a challenge?

We go about addressing these questions by comparing chil-
dren’s command of both and either with their understanding
of expressions that are built using the same (or equivalent)
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conceptual structures (two, all, any). Probing children’s un-
derstanding of the numeral two might lend insight into their
understanding of the component of both/either that is part
of the cardinality presupposition of the expressions: duality.
Likewise, command of the universal quantifier all and the ex-
istential quantifier any will provide a baseline against which
to compare children’s knowledge of the quantificational force
of both/either. If a command of the relevant conceptual struc-
tures is sufficient for the child to build the adult-like denota-
tions for both and either, success on two, all and any should
also yield success on the complex quantifiers. If, on the other
hand, acquiring complex meanings also involves a further
step of figuring out how their component pieces fit together,
we may find the child entertaining alternative modes of com-
position and in turn, postulating non-adult meanings.

We begin our investigations with the quantifier both in Ex-
periment 1. We designed a novel paradigm, the Quantity-
Domain Selection Task, in which participants were shown
two distinct kinds of unfamiliar objects, each a part of a can-
didate set of either two or three items. Participants were asked
for both, two, or all of a given kind. Crucially, the labeling
for the items was left ambiguous, so that the quantifier or nu-
meral was the only aspect of the sentence from which they
could base their response. This paradigm allowed us to inde-
pendently measure children’s decision about how many items
they gave and their decision about the domain of quantifica-
tion. We expand on our findings in Experiment 2, in which
we probe children’s understanding of either and the related
expressions two and any.

Experiment 1: Both
Methods
Participants 28 native English-acquiring children between
2 and 4 years (Age Range: 28-48mos;M = 41mos) in per-
son (pre-pandemic) from childcare centers around the Boston
area, and the Boston Museum of Science.1 An additional 12
children were tested, but excluded for reasons of inattention,
non-completion or failing to pass our catch trials (see be-
low). All children were at least 2-knowers, as determined
by a Give-N pretest at the time of test. Additionally, we
recruited 40 native English-speaking adults online through
Amazon Mechanical Turk (MTurk) as controls.

Materials and Design Each trial included five items, each
represented by one of two images of real objects, divided into
two visually distinct sets of two and three items. The exper-
imental trials involved two sets of novel object kinds, intro-
duced using two unfamiliar words. Crucially, the introduction
was ambiguous, e.g. ”Look! There are some tevers and some
zavs!, such that the participant could not know which novel
word corresponded to which novel object kind. They were

1The wide age-range, during a period of rapid development on
children’s numerical understanding, was chosen because we aimed
to do a direct comparison of two(or more)-knowers and non-two-
knowers. The latter comparison could not be carried out due to the
pandemic-driven cessation of in-person testing.

(a) Duality and Exhaustivity
(adultlike)

(b) Duality, but no
Exhaustivity

(c) Exhaustivity, but no
Duality

(d) Neither

Figure 1: Possible responses to a both trial. Different re-
sponse patterns might let us infer the presence and absence of
different conceptual structures (exhaustivity and duality) as
being represented as part of the meaning.

then asked for both, two or all of a given kind, e.g. Can you
give me both of the tevers?. There were 12 trials in total, 3 per
quantity word of interest, plus 3 “catch” trials involving the
numeral one; the latter were used to detect and exclude par-
ticipants who were not paying attention or did not understand
the task. Participants were shown one of four experimental
orders, which allowed to control for order factors, including
image-label pair, image-domain pair, and pair-side relation-
ships. All preregistration materials and data can be found at:
https://tinyurl.com/3sbdb5wc.

For any given experimental trial, participants had to rely
on the quantity word (both, two, all) to make their decisions.
Each participant response involves two decisions — the do-
main decision, meaning the choice between a 2-set vs. a 3-
set, and the quantity decision, or the actual number of items
selected from a given set. Figure 1 displays the visual layout
of an experimental trial, along with some possible domain-
quantity decisions for both.

Procedure The child variant of the experiment consisted
of two tasks: a standard Give-N task (Wynn 1992) to dis-
cern the participant’s numerical comprehension, and the
main Quantity-Domain Selection task. After their numeri-
cal knowledge was assessed, participants were told that they
would play a “trading game” with a puppet, who requested
some items and would give them stickers in exchange. The
experimental trials were preceded by 4 training trials, in
which participants were asked to give some quantity of famil-
iar items (e.g. apples), during which they received feedback.

Results

Coding We focus on only the critical trials involving both,
two and all. Each participant response was coded into types
based on the number of items given and the choice of set (in
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Figure 2: Response Types in Experiment 1 by Quantity Word,
Adults and Children

the form n-out-of-n). There were five such response-types,
only three of which were of interest to us, as they express
at least one of the component meanings of interest. These
were “2-out-of-2”, “2-out-of-3”, and “3-out-of-3”. All other
responses were coded as “other”. For the child data, We cre-
ated two additional variables that indicated: (i) whether the
response-type was logically/semantically consistent given the
quantity word (“accuracy”), and (ii) whether it was adultlike,
i.e. matching the predominant responses of our adult controls.
These two measures tend to come apart because adult speak-
ers often pragmatically enrich the literal meaning of quantity-
expressions and constructions to arrive at stronger readings
(see below). We coded “2-out-of-3” as well as “2-out-of-2”
as “accurate” in response two, as both responses would indi-
cate an understanding of the literal meaning of the numeral.
Analogous reasoning led us to code “2-out-of-2” and “3-out-
of-3” as “accurate” for all.

Comparison across populations Figure 2 displays the
overall pattern of responses from both adults (left) and chil-
dren (right). We begin with expressions conveying compo-
nent meanings that are represented in both. For two, adults
had a bias toward the 2-out-of-3 response, although a request
for two could be satisfied by a selection of 2 items from either
the set of 2 or 3. This is likely because in these constructions,
adults draw an inference of “proper partitivity” (Hoeksema,
1984, Marty 2019), namely that it’s two out of a set with more
than two items.

Child responses for two were overwhelmingly accurate:
96% of the responses involved giving two objects. How-
ever, children’s choice of domain was not adultlike, shown by
the increased number of 2-out-of-2 responses. A chi-squared
test of homogeneity revealed a significant difference between
adults and children in their response distributions (χ2(3, 68) =
42.98, p < .001). This pattern of data implies that in our task,
children understood the literal meaning of two, but failed to
draw an adult-like inference of proper partitivity.

For all, adults strongly preferred selecting 3-out-of-3, de-

spite the fact that a request for all can by definition be satisfied
by either a 2-out-of-2 or a 3-out-of-3 response. This prefer-
ence is consistent with an inference that is typically thought
to arise from competition between all and both (Heim 1991;
Sauerland 2008). All and both express universal quantifica-
tion. However, both has the additional cardinality presuppo-
sition that the domain contains exactly 2 elements, so the use
of the word all instead of both can lead one to infer that this
condition is not applicable. Reasoning this way, adults settle
on the set of 3.

Turning now to children, 99% of their responses to all in-
volved exhaustive quantification over the chosen set; 77%,
moreover, involved an adult-like choice of the 3-set. A chi-
squared test of homogeneity revealed no statistically signifi-
cant difference between the two populations in the distribu-
tion of responses to all (χ2(3, 68) = 1.04, p = .79). These
results indicate a strong understanding of all. Moreover, if
the adult preference for the 3-set is due to competition with
both, children’s adultlikeness also raises the possibility that
they know and represent the complex quantifier as a competi-
tor; we address this further in the discussion section.

Finally, for both, adult responses were highly consistent
and in line with expectations: they overwhelmingly chose 2
from the set of 2. 2-out-of-2 was the predominant response
for children, as well, but less so (65%) than for adults. The re-
sponse distributions for both pattern significantly differently
across populations (χ2(3, 68) = 28.71, p < .001). Looking
more closely at children’s individual response patterns, we
see high rates of within-participant inconsistency in responses
to both-trials. The largest group (15 out of 28) showed vari-
ability in how they responded across trials. The second largest
group (10 out of 28) was adult-like, giving 2-out-of-2 re-
sponses on all three trials. Finally, there was a small minority
(3 out of 28) who consistently responded with 2-out-of-3.

Duality and exhaustivity across quantity-words Next,
we analyzed children’s representation of the conceptual struc-
tures underlying both — duality and universal/exhaustive
quantification — through pairwise comparisons of the com-
plex quantifier with each of the other two quantity words.

Both vs. Two: Our comparison point for duality knowledge
is the numeral two. For both and two, we coded each response
as “duality-compliant” if it involved giving 2 items (2-out-of-
2 and 2-out-of-3). The overwhelming majority of responses
to both expressions were duality-compliant (96% for two;
89% for both). A mixed-effect logistics regression predicting
duality-compliance as a function of quantity word (both/two)
revealed no significant effect of quantity word (model syntax:
duality∼ quantity-word + (1|participant); β=-1.26, SE=0.71,
z=-1.77, p=0.08).

Both vs. All: All is our comparison point for exhaus-
tivity knowledge. For both and all, we coded each
response as “exhaustivity-compliant” if it involved ex-
haustively/universally quantifying over the chosen set (2-
out-of-2 and 3-out-of-3). Exhaustivity-compliance was
significantly lower for both (72%) compared to all
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(99%) (model syntax: exhaustivity ∼ quantity-word
+ (1|participant); β=-3.985, SE=1.132, z=-3.521, p <
0.001). This effect was driven by a non-trivial proportion
(24%) of 2-out-of-3 responses to both, which crucially is
duality-, but not exhaustivity- compliant. It is also worth not-
ing that this error-type showed no relationship with age in our
sample.

Discussion
The goal of Experiment 1 was to chart the acquisition of the
semantically complex quantifier both in relation to that of the
related expressions all and two. Our results revealed robust
understanding of the related expressions, and in turn, the con-
ceptual pieces represented in both. For both, we found that
children were largely adult-like with their quantity decisions,
consistently giving 2 items as expected. But our results were
less robust when it comes to the domain requirement of the
quantifier, i.e. that the cardinality of the domain must be 2.

These findings are consistent with children having an adult-
like knowledge of both, but some performance issues result in
the higher error rates compared to the other two expressions.
This possibility gains support from the fact that the predom-
inant response was indeed the adult-like one. As mentioned
earlier, children’s adultlikeness with all might lend further,
indirect support: if the 3-out-of-3 bias with all is due to com-
petition with both, children’s adultlikeness with all, at least at
first blush, implies an understanding of both.

On the other hand, there might be reasons to be cautious.
First, observe that children in our study, unlike adults, did not
compute the proper partitivity inference with two. Not only
did they not shy away from the 2-out-of-2 response, it was in
fact their predominant response.2 More pertinently, the pat-
tern of responses for both and two are close to identical. Fur-
thermore, recall that the most prominent error response with
both involved giving 2-out-of-3. Together, these facts open
up the possibility to an alternative explanation, where chil-
dren have a non-adult representation of both with a meaning
analogous to two (i.e. lacking the exhaustivity component). If
so, it suggests that while children succeed in identifying nu-
merical content associated with both, they have a harder time
identifying it as a requirement tied to the domain of quantifi-
cation.

To sum up, we are left with the following questions: Are
children opting for the 2-set for the right reasons, namely the
cardinality presupposition encoded by both, or do they have
an initial meaning for the expression that is equivalent or sim-
ilar to two, which the present experiment was unable to de-
tect? More generally, is it the case that having the component
pieces is not enough to fully facilitate the acquisition of com-
plex meanings, and more specifically, are learners initially
less inclined to posit cardinality requirements on the domain?

In order to address these issues, we turn in Experiment
2 to the complex quantifier either. Either is like both in

2We are not sure what is behind this preference; one possibility
is that they are inclined to give a complete set, whenever possible.

encoding a cardinality presupposition on its domain, but it
has existential, rather than universal, quantificational force.
As such, it provides a test environment where the two
threads — quantity-selection and domain-selection — come
apart. A consistent selection of one item from the 2-set would
signal an adult-like representation of either as an existential
quantifier with a cardinality a requirement on the domain.

Experiment 2: Either
In Experiment 2, we extend our Quantity-Domain Selection
Task to either, and compare its acquisition with the related
expressions two (encoding duality), and any (the correspond-
ing existential quantifier). Our key measure of interest in this
experiment is domain-selection, for two reasons. First, the
main issue left open by Experiment 1 has to do with whether
children encode duality as a condition on the domain for both.
Second, the weak, existential force of either renders quantity-
selection a less informative measure. A request for either can
be satisfied by a superset of responses that would satisfy both,
namely 1-out-of-2 or 2-out-of-2.

These are not the only differences between the two com-
plex quantifiers. Either, like its non-presuppositional coun-
terpart any (and unlike both), is grammatical only in select
linguistic environments. More specifically, either and any re-
quire an element like negation (the ”Negative Polarity” use,
(4-a)) or an existential modal (the ”Free Choice” use, (4-b))
to be well-formed. Here, we test children’s command of the
quantifiers in their free choice uses, as in (4), which allows us
to make minimal modifications to our task and prompt. On
this reading, (4-b) conveys that all the dishes are fair game,
and that the addressee can pick one at will.3

(4) a. I didn’t eat either/any of the dishes.
b. You can eat either/any of the dishes.

While the free choice component adds a further layer of
intricacy to sentences containing either and any, preschool-
aged children have been shown to have little trouble with free-
choice (Tieu et al. 2016).

Methods
Participants Data-collection for Experiment 2 was carried
out during the COVID-19 pandemic, and thus, using virtual
methods. We recruited 32 English-primary children between
ages 3 and 5 years (Age Range: 38-70mos; M = 50mos)
from a database of parents who expressed interest in hav-
ing their child participate in a language study. The shift
in age range was motivated by both practical and theoreti-
cal considerations. The virtual variant of the task was un-
feasible with 2-year-olds. The additional meaning complex-
ity associated with either and any raised the possibility of
independent delays in acquisition, and motivated the inclu-
sion of older children. As in Experiment 1, all children
were at least two-knowers. An additional 13 children were

3For analysis, see Kadmon & Landman, 1993; Chierchia, 2013
a.o.
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tested but excluded for reasons of inattention, non-completion
or caregiver-interference. Additionally, 40 native English-
speaking adults were recruited through Amazon Mechanical
Turk (MTurk) and served as controls.

Materials and Design For adult participants, all visual ma-
terials were the same as in Experiment 1, though the linguistic
stimuli changed in accordance with the change in quantifiers.
Thus, the prompts were changed to the form: Can you give
me either/two/any of the tevers?. The child experiment was
adapted to an online format; otherwise, all materials and de-
sign elements remained the same, modulo the prompts.

Procedure For the adult control, all procedures were the
same as for Experiment 1. For child participants, the in-
person task from Experiment 1 was adapted for testing
through video-conferencing, with as few changes to the de-
sign and participant interaction scheme as possible. Experi-
mental sessions were conducted over Zoom with a researcher,
who shared their screen displaying the study materials in
PowerPoint. Participants underwent a brief calibration phase
to ensure a proper technical setup, and to determine the best
interaction method for the participant (i.e. allowing the child
to use the mouse without assistance, or asking parents to place
the child on their lap and click on the item(s) to which their
child points.) Participants assisted an on-screen cartoon char-
acter by completing the same two tasks as for Experiment
1 (Give-N and Quantity-Domain Selection). Children were
given a certificate of completion at the end of the session.

Results

We again focus on only the critical trials, which in Exper-
iment 2 involved either, two and any. As before, partici-
pant responses were coded into types based on the number
of items given and the choice of set (in the form n-out-of-n).
All five response-types are theoretically meaningful in this
experiment, given the weak, existential quantificational force
of either and any. Given that our hypothesis-driven question
concerns the choice of domain, we also created a variable,
“dual-domain selection”, indicating whether or not the partic-
ipant chose from the domain of 2, irrespective of the number
of items given. Only either encodes the duality presupposi-
tion on its domain, and as such, we expect the rate of 2-set
selection to be highest for this expression, at least for adults.

Figure 3 displays adults’ and children’s responses to each
quantity word. For two, we largely replicated the pattern of
responses from Experiment 1. Both populations overwhelm-
ingly gave 2 items (93% adults; 78% children). As before,
children’s response distribution differed significantly from
adults (χ2(3, 72) = 30.76, p < .001), due to a failure to com-
pute the proper partitivity inference.

For any, adults most often selected 1-out-of-3. The prefer-
ence for the 3-set is likely due to competition with the either,
analogously to all and both. Children were like adults in con-
sistently giving 1 item (82%), but they did not consistently
choose from the 3-set. The result was a significantly different

Figure 3: Response Types in Experiment 2 by Quantity Word,
Adults and Children

Figure 4: Rate of selecting the 2-set, Adults and Children

response pattern from adults (χ2(3, 72) = 32.07, p < .001).
Child and adult response patterns differed significantly for

either, as well (χ2(3, 72) = 33.95, p < .001). Adults’ main
response when asked for either was 1-out-of-2, but children
vacillated between 1-out-of-2 and 1-out-of-3 responses.

Given our focus on domain-selection, we directly com-
pared the rates of choosing the 2-set across quantifiers. As
shown in Figure 4, the patterns are vastly different across
populations. We fit a pair of mixed-effects logistic regres-
sions to statistically analyze these patterns. For adults, quan-
tity word had a strong effect on dual-domain selection, with
either being significantly more likely to elicit such choices
(β=1.668, SE=0.181, z=9.225, p < .001). However, a com-
parable model on the child data revealed no statistically sig-
nificant effect of quantity word.

Discussion
Findings from Experiment 2 seem to suggest that children
understand the existential quantificational force of either, but
not the domain presupposition. Indeed, a large number of re-
sponse patterns are in principle compatible with understand-
ing an expression as existential. Here, our conclusion of
competence comes from noting the striking similarity in chil-
dren’s quantity-selection behavior on either and any.

On the other hand, children were not adult-like in their
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domain-selection. Adults distinguished either and any in
their choice of domain, in two ways. First, they consistently
opted for the 2-set with either. Second, likely due to compe-
tition with either, they consistently opted for the 3-set with
any. In neither respect were children adult-like. In fact, they
did not differentiate between either and any at all.

Altogether, these findings suggest that having the concep-
tual parts (duality, existential quantification) does not by it-
self lead to an adult-like meaning for the complex quantifier.
It also bolsters the hypothesis raised after Experiment 1, that
children’s initial hypotheses about both encodes a numerical
component, though not as a condition on the domain.

General Discussion
Our goal in this study was to understand the developmental
relationship between complex quantifiers and the conceptual
structures they are composed of. We did so by comparing the
acquisition of both and either with expressions that encode
the sub-constituent concepts. Children showed good under-
standing of these expressions (two, all, any) across our two
experiments, which we take to provide a critical baseline:
children have the necessary conceptual structures needed to
build the complex quantifier meanings.

Was this sufficient for an understanding of the complex
quantifiers themselves? Prima facie, the results of Experi-
ment 1 suggests a positive answer. Children mostly behaved
like adults, giving exhaustively from the set of two. More-
over, their behavior with all was consistent with a treatment
of both as its competitor (a strong bias toward the 3-set). But
other aspects of the data urged us towards caution. In particu-
lar, children’s responses to both and two were similar enough
to raise the possibility that their apparent adultlike behavior
with both was only apparent. We considered an alternative
hypothesis on which children associate both with duality, but
crucially not as a size restriction on the domain. In other
words, they may initially posit a “two-like” meaning for both.

To further explore this latter hypothesis, we turned to ei-
ther, where quantity-selection and domain-selection come
apart. We found that while children treated either as having
existential quantificational force (at least to a similar extent as
for any), they clearly failed to recognize the duality require-
ment on the domain. This failure lends validity to the alter-
native interpretation of the results of Experiment 1. Caveats
are in order, however: both the age ranges and the procedure
(in-person vs. online testing) are different across the two ex-
periments.

All in all, then, our findings suggest that even when in com-
mand of the component parts, children may have difficulties
composing them in the right way. What might be behind this
compositional trouble? One possibility is that the specific
form of the complexity in these quantifiers — a cardinality
presupposition on the domain — is at the heart of the issue.
This would be consistent with prior proposals that children do
not represent the uniqueness presupposition on the domain as
part of their initial meanings for definites (Wexler, 2003).

Another possibility is that arriving at these complex mean-
ings presents a more general learning problem. Both and ei-
ther instantiate the subset problem in learning (Manzini &
Wexler 1987; Piantadosi, et al. 2008). To wit, whenever
a both-sentence is true, so are corresponding two- and all-
sentences. Rasin & Aravind (2020) has shown that for sim-
plex quantifiers like every, the subset problem does not arise
so long as pragmatic evidence — in particular, informativity
considerations — are taken into account. Crucially, the key
piece that makes both/either “stronger” than candidate alter-
natives like all/any is packaged as a presupposition, i.e. infor-
mation that is shared background knowledge. Consequently,
informativity considerations cannot help, because there won’t
be many situations where both is true, felicitious and infor-
mative, but where all is not also equally true and informa-
tive. This might make induction to the complex meaning
non-trivial in the case of these quantifiers. In fact, our data
is consistent with children initially hypothesizing such sub-
set meanings, where only one of the sub-components are en-
coded.

Some questions remain open. If children do not have
an adultlike meaning for both, what drives the competi-
tion effects we found with all? A promising idea to take
into account is the idea that alternatives entering into prag-
matic competition need not be lexicalized so long as they
are conceptually represented (Chemla, 2007). Another ques-
tion concerns the relationship between semantic and morpho-
logical complexity. The morphological make-up of English
both/either is not revealing of their meaning complexity, but
this does not hold cross-linguistically; consider the Dutch
allebeide or the Hungarian mindkettő (‘all-two’). Further re-
search could explore if and how the acquisition trajectory of
similar expressions varies across languages.
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