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Negative strengthening and speaker adaptation with vague quantifiers

Emily Pecsok (epecsok @sas.upenn.edu)’ & Helena Aparicio

2

'Department of Linguistics, University of Pennsylvania
2Department of Linguistics, Cornell University

Abstract

The interpretation of negated vague predicates, whose meanings
depend on underspecified thresholds, is variable. Some posi-
tive relative adjectives exhibit asymmetric negative strength-
ening (not large ~» small), whereas negative adjectives gen-
erally do not (not small ~» large). However, the behavior of
negated vague quantifiers (e.g., many, few) remains understud-
ied. Previous work also shows that listeners adapt to speakers’
thresholds for vague predicates through non-negated assertions,
but it is unknown whether such adaptation extends to negated
utterances. We investigate whether listeners adapt to speaker
thresholds conveyed via negated assertions and whether negated
vague quantifiers are interpreted as symmetrically weaker than
their antonyms. We find that listeners track speaker thresholds
despite negation and interpret negated quantifiers as symmet-
rically weaker than their antonyms, challenging asymmetric
accounts of negative strengthening.

Keywords: vague quantifiers; negation; negative strengthen-
ing; metalinguistic disagreement; speaker adaptation

Introduction

Despite its seemingly simple semantic contribution, negation
can make determining an utterance’s meaning considerably
more difficult and complex. Negated propositions have the
potential to be significantly harder to process than their non-
negated counterparts (Clark & Chase, 1972; Wason, 1961),
and they can trigger complex pragmatic inferences that are
heavily dependent on the conversational context (Nieuwland
& Kuperberg, 2008; Tian et al., 2010). This complexity is es-
pecially evident when negation targets a vague predicate—such
as vague quantifiers (e.g., many, few) and relative adjectives
(e.g., large, small)-whose interpretations rely on context-
and speaker-dependent thresholds that determine whether the
predicate is applicable. Because these thresholds vary across
individuals, two speakers may disagree on the cutoff for a
vague predicate’s applicability, giving rise to ‘metalinguistic
disagreements,” where interlocutors agree on the facts of the
world (e.g., an object’s size) but disagree on the linguistic
label that best describes those facts (e.g., if the object is large
or not large).

To resolve threshold ambiguity and coordinate on the mean-
ing of vague predicates in conversation, listeners can adapt
their threshold interpretation to that displayed by the speaker.
Prior work has shown that listeners successfully track speaker
thresholds, including those expressed within metalinguistic
disagreements (Pecsok & Aparicio, in prep; Schuster & De-

gen, 2020; Yildirim et al., 2016). However, all previous work
on speaker adaptation in the domain of meaning has focused
exclusively on non-negated assertions. Given that negated as-
sertions have the potential to impose a higher cognitive load
and incur greater processing costs than their positive coun-
terparts, it remains an open question whether participants
can successfully track speaker thresholds when expressed via
negated assertions.

The additional potential difficulty with adapting to negated
assertions raises the question of how negated vague quantifiers
are interpreted. This question has primarily been addressed in
the domain of relative adjectives (e.g., large, small), another
type of vague predicate. Adjectives are analyzed as existing
along a scale measuring some property that positive adjectives
have more of and negative adjectives have less of (e.g., large is
higher than small on the size scale, making large positive and
small negative). Positive adjectives also tend to be perceived
as more desirable than their negative counterparts. Generally
speaking, the meaning of a negative relative adjective, such
as small, when negated, falls into the extensional gap, a re-
gion on the scale where neither adjective is applicable (neither
large nor small). However, the interpretation of positive ad-
jectives when negated is debated. Previous work argues that
negated positive adjectives (e.g., not large) strengthen to their
antonyms (not large ~» small) in a process called asymmetric
negative strengthening (Horn, 1989). Other prior work argues
for symmetric negative strengthening, where both negated
positive and negative forms strengthen only enough to fall into
the extensional gap (Krifka, 2007). As all prior experimental
work on negative strengthening has focused on relative adjec-
tives, it remains an open question whether vague quantifiers
(e.g., many, few) behave similarly. Here, we investigate how
listeners interpret utterances containing negated vague quan-
tifiers. We use an exposure-and-test paradigm experiment to
examine (a) whether listeners track speaker-specific thresholds
for vague quantifiers when expressed via negated assertions
embedded in metalinguistic disagreements, and (b) whether
negated positive quantifiers strengthen to their antonyms more
than negated negative quantifiers. The results show that par-
ticipants successfully track speaker thresholds for quantifier
use following exposure to negated assertions in metalinguistic
disagreements, and that both positive (e.g., many) and neg-
ative (e.g., few) quantifiers strengthen symmetrically toward
their antonyms, suggesting that negative strengthening dis-
plays variability within and across lexical categories.
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Vagueness and metalinguistic disagreement

The meaning of vague predicates is underspecified and sensi-
tive to both the speaker and the context. Partee (2004) models
their meaning as follows:

) a. Many of [the students] [were late.]p

|ANB]|
b. Tar 2 0

(1-b) posits that many is a relation between two sets—the
set of students and the set of individuals who were late—and
a threshold variable 6 that denotes the minimum proportion
for the quantifier to be applicable. This threshold, however,
is underspecified and dependent on both the context and the
speaker (Fernando & Kamp, 1996; Kennedy, 2007; Pepper &
Prytulak, 1974; Ramotowska et al., 2024). The interspeaker
variability of these thresholds can result in metalinguistic dis-
agreements about a predicate’s usage.

In a metalinguistic disagreement, interlocutors agree on the
facts of the situation, but disagree on how best to describe
it (Barker, 2013; Horn, 1989). In (2), for example, S1 and
S2 can both know the exact proportion of students who were
late, but still disagree over whether or not the use of the vague
quantifier many is appropriate for the context.

2) a. S1: Many of the students were late.
b. S2: I don’t think many of the students were late.

The disagreement in (2) is metalinguistic because the object
of discussion is a linguistic parameter, i.e., the vague thresh-
old. When S1 asserts that many of the students were late, they
are saying that their threshold for what constitutes many is
less than the proportion of students who were late. When S2
disagrees, they are saying that their threshold for what consti-
tutes many exceeds the proportion of students who were late.
Since the facts of the world are controlled, the disagreements
are due to mismatches in thresholds. Thus, metalinguistic
disagreements allow us to probe threshold representations.

Tracking speaker opinions

Since these thresholds are underspecified, they remain dy-
namically negotiable within a local discourse context. Listen-
ers can adapt their own meaning representations for different
vague predicates in response to a speaker’s usage (Heim et al.,
2020; Schuster & Degen, 2020; Xiang, Kramer, & Kennedy,
2020; Yildirim et al., 2016). Prior work has also demon-
strated that listeners are able to track speaker thresholds ex-
pressed via non-negated assertions (Schuster & Degen, 2019,
2020; Yildirim et al., 2016). Within metalinguistic disagree-
ments, listeners can adapt their own meaning representations
for vague quantifiers (Pecsok & Aparicio, 2024) and imprecise
predicates (Wu & Aparicio, 2025), as well as track speaker
thresholds when presented as non-negated assertions (Pecsok
& Aparicio, in prep).

All prior work on speaker adaptation in the domain of mean-
ing has focused on listeners adapting to non-negated asser-
tions; no work has examined whether listeners can adapt to a

speaker’s thresholds expressed via negated assertions. Neg-
ative sentences can incur more processing costs than their
positive counterparts, potentially hindering a listener’s ability
to adapt. The amount of additional processing cost associ-
ated with negated assertions varies by context; negation that
is pragmatically licensed can have little to no effect on pro-
cessing cost (Nieuwland & Kuperberg, 2008; Xiang, Kramer,
& Nordmeyer, 2020), but generally there is an extra cogni-
tive load associated with processing and verifying the truth
of a negated assertion (Clark & Chase, 1972; Fischler et al.,
1983; Kounios & Holcomb, 1992; Wason, 1961). Therefore,
it remains unknown whether participants can track speaker
thresholds with the added difficulty associated with process-
ing negation. We address this gap in the literature by asking
if participants adapt to negated assertions concerning vague
quantifiers expressed as metalinguistic disagreements. Build-
ing on evidence that participants successfully adapt to speaker
thresholds expressed via non-negated assertions within met-
alinguistic disagreements (Pecsok & Aparicio, in prep), the
current study utilizes this established paradigm to determine
whether negation hinders a listener’s ability to track this infor-
mation. That is, we ask whether listeners can track the opin-
ions expressed by the speaker via a metalinguistic challenge,
similar to S2 in (2-b). Our results provide evidence for par-
ticipants tracking a speaker’s threshold for vague predicates
when expressed through negated assertions in metalinguis-
tic disagreements, despite the potentially increased cognitive
difficulty associated with negation.

Negative strengthening

The meaning of negated vague predicates is contested. Most
existing work focuses on the negation of relative adjectives.
Similar to vague quantifiers, relative adjectives exist on the
same scale as their antonyms (Bierwisch, 1989), but have
different underspecified thresholds at which they become ap-
plicable, resulting in antonyms having an extensional gap on
the scale where neither adjective is applicable. Negated rel-
ative adjectives are generally analyzed as distinct from their
antonymic counterparts, but their exact meaning is debated.

Horn (1989, 1993) argues that the meanings of negated rel-
ative adjectives are asymmetric, where the negated positive
form strengthens to imply the antonym, while the negated
negative form only strengthens enough to remain in the exten-
sional gap, as demonstrated in (3).

3) Asymmetric Negative Strengthening (Horn)

a. My apartment is not large. ~» My apartment is
small.

b. My apartment is not small. ~» My apartment is
neither small nor large.

Horn provides a pragmatic account of this phenomenon by
assuming that the meaning of a negated adjective is the com-
plement of the adjective itself (i.e., not large means small
and the extensional gap and not small means large and the
extensional gap). This leads to cases where both a negated
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adjective and its antonym are applicable. Using Grice’s Max-
ims of Quantity, Manner, and Relation, Horn claims a speaker
will opt for a briefer term whenever possible. Therefore, the
meaning of the more complex negated terms is restricted to the
extensional gap, where neither the positive nor the negative
adjective is applicable. However, the negated positive adjec-
tive strengthens to the antonym because a listener can draw
other pragmatic inferences as to why a speaker would use the
weaker term for face-saving reasons. Since positive adjec-
tives often have more positive connotations than their nega-
tive counterparts, the speaker in (3-a) could opt for the weaker
term not large to conceal the stronger meaning small. This al-
ternative explanation for why a speaker would opt for the more
complex and weaker term when negating positive relative ad-
jectives allows for a strengthened interpretation toward the
antonym. These social pressures do not exist when negating
the negative adjective, making this strengthening asymmetric.

Krifka (2007), on the other hand, argues that the meanings
of antonym pairs when negated are symmetric. More specifi-
cally, Krifka claims they both fall into the gap where neither
adjective is applicable, but the negated positive form falls in
the lower part of the gap and the negated negative form falls
in the upper part of the gap, as demonstrated in (4).

“) Symmetric Negative Strengthening (Krifka)

a. My apartment is not large. ~» My apartment is
neither small nor large, but closer to small.

b. My apartment is not small. ~» My apartment is
neither small nor large, but closer to large.

Similar to Horn, Krifka argues that between two expressions
with overlapping meanings, a speaker will opt for a briefer
expression to describe a situation, restricting the negated terms
to the extensional gap.

Prior experimental work on negative strengthening has only
focused on adjectives, and while evidence for symmetric nega-
tive strengthening has been found in a set of studies for relative
adjectives (Giora et al., 2004), and in others for absolute ad-
jectives (Alexandropoulou & Gotzner, 2024; Gotzner & Maz-
zarella, 2024), the majority support the theory of asymmetric
negative strengthening for relative adjectives (see Colston,
1999; Gotzner & Mazzarella, 2021; Mazzarella & Gotzner,
2021, a.0.). However, Ruytenbeek et al. (2017) found that neg-
ative strengthening is a gradient process and the amount that
an adjective strengthens depends on the adjective itself. Given
previous experimental work, it is unlikely that Krifka’s theory
of symmetric negative strengthening is true for all vague pred-
icates; however, the by-item variation found by Ruytenbeek
et al. (2017) suggests that vague quantifiers could undergo
symmetric negative strengthening. In particular whether their
meanings when negated (e.g., not many) are distinct from the
meanings of their non-negated counterparts (e.g., few) and
whether they undergo asymmetric negative strengthening or
maintain symmetric interpretations under negation. In what
follows, we spell out our predictions for the research questions
pertaining to the interpretation of negated quantifiers.

Interpretations of negation vs antonyms Given that
negated vague predicates have been claimed to have a dis-
tinct meaning, despite potential overlap with their antonyms
(Horn, 1989; Krifka, 2007), we anticipate that participants
will interpret the negated vague quantifiers as distinct from
their antonymic counterparts when presented as responses in
metalinguistic disagreements. We also anticipate that there
will be some level of strengthening, such that the negated
quantifiers have distinct interpretations from each other, in
line with both Horn and Krifka’s analyses. Indeed, our results
provide evidence for participants interpreting negated vague
quantifiers as distinct from their antonyms when used as a
response within a metalinguistic disagreement. Interpreta-
tions of both negated vague quantifiers were more likely to
fall into the extensional gap, in contrast with their antonyms,
but the meanings of the two negated quantifiers are distinct
from each other, suggesting that the updated interpretations
involved some amount of negative strengthening.

Asymmetric vs symmetric negative strengthening If the
behavior of negated vague quantifiers follows that of negated
relative adjectives as posited by Horn (1989, 1993), we would
expect asymmetric strengthening, where the meaning of not
many would strengthen to overlap with few, while the meaning
of not few would not strengthen to overlap with many. If the be-
havior of negated vague quantifiers follows what was predicted
by Krifka (2007), we would expect symmetric strengthening
of the negated vague quantifiers. Our results provide evidence
that the strengthening found when negating both positive and
negative quantifiers is symmetric. That is, there is no sig-
nificant difference in how not many is interpreted in relation
to few compared to how not few is interpreted in relation to
many. Neither vague quantifier was significantly weaker than
the other in relation to its antonym.

Experiment

The goal of our experiment is to determine if participants can
adapt to a speaker’s threshold for the vague quantifiers many
and few when expressed as negated assertions within metalin-
guistic disagreements. Further, it seeks to address whether
the meaning of the positive quantifier many strengthens to the
antonym when negated more than the negative quantifier few.

Materials and procedure

Our experiment followed a blocked design, similar to other
work on speaker adaptation (Schuster & Degen, 2020;
Yildirim et al., 2016). The first block exposed participants
to the range of contexts in which a speaker would and would
not use many or few, which we refer to as the speaker’s bias.
In the second block, participants were asked in different con-
texts whether the speaker would be likely to use many, few, or
neither quantifier. The exposure block consisted of 20 trials.
In each trial, participants saw a series of images containing 50
circles of different sizes. Each image had blue and/or yellow
circles on a gray background, ranging from having 0-100%
of either color. To the left of the image with circles was a
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Condition | Dialogue

S1: {Many/few} of the circles are blue.

Negation | S2: [ disagree, I don’t think {many/few} of the
circles are blue.
S1: {Many/few} of the circles are blue.

Antonym | S2: [ disagree, I think {few/many} of the circles

are blue.

Table 1: Exposure block critical trial example dialogues. Col-
ors correspond to dialogue pairs.

Many Few All None

n P n P n P n l P
Many-biased | 10| 50% | 5 | 20% | 5 | 100%
Few-biased | 5 | 80% | 10| 50% 5 \ 0%

Table 2: Number of exposure trials (n) per quantifier with the
proportion of target color circles (P) in Speaker 1 many-biased
vs Speaker 1 few-biased conditions. Critical trials are bolded.

picture of the first speaker, and to the right was a picture of
the second speaker. The images of the speakers appeared as
their corresponding audio clip played. The auditory stimuli
varied based on the trial type. Speaker 1 would describe the
image and, in the filler trials, Speaker 2 would agree with
the description, while in the critical trials, Speaker 2 would
disagree with Speaker 1’s description.

In the critical trials, we manipulated Speaker 1 Bias, which
was whether Speaker 1 used many or few to describe 50% of
the circles. We also manipulated Response Type, which was
whether Speaker 2 disagreed by negating Speaker 1’s utter-
ance or by asserting the antonym. To avoid the infelicitous
phrase not few in the negation groups, Speaker 2 said I don’t
think {many/few) ... to disagree with Speaker 1. We used a2x2
between-subjects design with Speaker 1 Bias and Response
Type as factors. Table 1 contains example dialogues in the
critical trials, and Table 2 contains a summary of the condi-
tions. Every trial featured one male and one female speaker.
For each participant, the first speaker remained consistent,
but the gender of the first speaker was counterbalanced across
participants. See Figure 1 for an example critical trial in the
exposure block.

The test block was modeled after Yildirim et al. (2016).
In it, participants saw the same images with circles and the
same Speaker 2 as in the exposure trials. Participants were
presented with images ranging from having 20-80% of either
color (in 10% increments) and were asked to indicate how
likely Speaker 2 would be to use many, few, or neither quan-
tifier to describe the image. They did this by distributing 100
points across three sliders. The sliders automatically adjusted
to ensure exactly 100 points were used (see Figure 2 for an
example trial). There were 56 critical trials (8 for each target
color percentage) and 8 attention checks where participants
were asked to indicate the likelihood that Speaker 2 would use
all or none to describe images with 0% or 100% of the target
color.

Listen to the dialogue, then press Continue.

) Speaker 1:
Many of the circles
are blue.

) Speaker 2:
1 disagree, T don't think
many of the circles
are blue.

Figure 1: Exposure block critical trial example in the Speaker
1 many-Bias and Speaker 2 Negation Response Condition.

Sentence 1: Many of the circles are blue.
Sentence 2: Few of the circles are blue.

How likely do you think it is that the speaker will describe
this scene with each of these sentences?

(Note: the sliders’ values must add to 100)

Sentencel @ 0
Sentence2 @ [}
Neither aa——— 100

Figure 2: Test block example.

Participants

The experiment was coded and run online using the PCIbex
platform (Zehr & Schwarz, 2018). Sixty-one participants were
recruited via Prolific. Participants were born and currently
located in the United States and self-described native English
speakers between the ages of 18 and 25. They were paid $3.40,
which amounted to an hourly wage of approximately $12.00.
We excluded participants who failed more than 4 attention
checks in the test block. Six participants were excluded based
on the above criteria, leaving a total of 55 participants.

Results

Adaptation First, we tested if participants adapt to speaker
thresholds when expressed as negated assertions by assessing
if responses differed across the two Speaker 1 bias conditions
(see Figure 3). Following Yildirim et al. (2016) and Schuster
and Degen (2020), we quantified the differences between the
participants exposed to the Speaker 1 who preferred many
vs the Speaker 1 who preferred few at 50% by fitting natural
splines with 2 degrees of freedom to the response curves for
many and few for each participant. We then calculated the
area under the curve (AUC) for each spline and computed a
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Percent Likelihood of Speaker 2 Using Each Quantifier
Faceted by Speaker 2 Response Type

Antonym Negation

80 20
Percentage of Target Color

Figure 3: Test block results by Speaker 2 Response Type.
Error bars correspond to 95% confidence intervals.

difference score by subtracting the AUC for few from the AUC
for many. We disregarded the AUC for neither as there is no
theoretical reason to expect a significant difference in neither
responses across biases within response type.

We compared these difference scores across the two expo-
sure groups using a Welch two-sample t-test for each of the
two Speaker 2 response types: antonym (to test for adap-
tation to non-negated assertions)' and negation (to test for
adaptation to negated assertions). We found participants ex-
posed to the many-biased Speaker 1-meaning their Speaker
2 said either not many or few at 50% depending on the Re-
sponse Type condition—gave significantly higher probability
ratings for Speaker 2 using few over many compared to those
exposed to the few-biased Speaker 1, both when Speaker 2
responded with the antonym (¢(18.90) = 2.17, p = 0.043)
and when Speaker 2 responded with metalinguistic negation
(t(23.47) = 2.41, p = 0.024), demonstrating that listeners
can track speaker thresholds presented as negated assertions.

Interpretations of negation vs antonyms The above re-
sults indicate not only that participants are able to adapt to
preferences expressed via negated assertions, but also that
the negated quantifiers are interpreted as distinct from each
other, indicating that there is some level of strengthening. We
now assess the strength of this effect by looking at whether
participants interpreted negated vague quantifiers as different
from their antonyms by testing if responses differed across
the two response types for Speaker 2 (see Figure 4 for results
when Speaker 1 preferred many and Figure 5 for results when
Speaker 1 preferred few). Similar to the adaptation analysis,
we quantified this by calculating the AUC for the spline-fitted
response curves. However, unlike before, we included the
results for neither, as we anticipate a difference across the
two Speaker 2 response types. Participants may interpret the
negation of Speaker 1’s assertion as Speaker 2 preferring the
extensional gap of neither many nor few, while that same un-
certainty does not exist when Speaker 2 responds with the
antonym. Therefore, we expect higher rates of neither and

'We test for adaptation in the antonym condition to replicate the
findings of Pecsok and Aparicio (in prep) that participants adapt
to speaker thresholds expressed within non-negated assertions in a
metalinguistic disagreement.

lower rates of many and few when Speaker 2 disagrees via
metalinguistic negation compared with when they disagree
using the antonym. For each participant, we computed a com-
posite score: (AUCprany + AUCFew) — AUCNeither, Where
lower scores indicate an increased reliance on neither.
Welch’s t-tests comparing the Speaker 2 Response types
confirmed that the negation condition yielded significantly
lower scores than the antonym condition, both when Speaker
1 preferred many (¢(17.93) = 3.81, p = 0.001) and when
Speaker 1 preferred few (¢(15.30) = 2.15, p = 0.047). These
results indicate that participants exposed to a Speaker 2 who
replied with negation relied more heavily on neither as a re-
sponse than participants exposed to a Speaker 2 who replied
with the antonym, indicating that a quantifier’s negation is not
interpreted as equivalent to its antonym (i.e., not many is not
equivalent to few and not few is not equivalent to many).

Percent Likelihood of Speaker 2 Using Each Quantifier
‘Speaker 1 prefers Many

Many & Few Neither

Percent Likelihoo:
Would Use Giver

{,»f' gl B

= T

Figure 4: Test block results for Speaker 1 Many Bias. Error
bars correspond to 95% confidence intervals.

Percent Likelihood of Speaker 2 Using Each Quantifier
Speaker 1 prefers Few

Many & Few Neither

s
o} ,{,}/ [ 5 o
I o e

£

B8
£0 7
232
:
;

8 2
Percentage of Target Color

Figure 5: Test block results for Speaker 1 Few Bias. Error
bars correspond to 95% confidence intervals.

Symmetric negative strengthening Despite the fact that
the metalinguistically negated quantifiers are both interpreted
as weaker than their antonyms, there is still some level of neg-
ative strengthening, as participants in the negation condition
do not respond exclusively with neither at 50%. The question
remains whether this strengthening is symmetric, that is, if
one quantifier strengthened toward its antonym more than the
other. We fit a linear mixed-effects model with fixed effects
for Speaker 1 Bias, Speaker 2 Response Type, and their inter-
action. We analyzed ratings for the specific quantifiers (many
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and few), excluding the neither category to ensure indepen-
dence, while controlling for the percentage of the target color
and including random intercepts for participants.

We found no significant interaction between Speaker 1 Bias
and Speaker 2 Response Type (8 = —3.80, t = —0.83, p =
0.408), indicating that the difference in the interpretation of
the negated assertion compared to its antonym was consistent
across quantifier polarity. Put differently, the distance between
the interpretation of not many and the interpretation of few
was not significantly different from the distance between the
interpretation of not few and the interpretation of many.

Discussion

Our results show that participants exposed to metalinguis-
tic disagreements can adapt to a speaker’s threshold for vague
quantifier usage presented in negated assertions. This could be
the result of speaker adaptation being resilient to the increased
cognitive load associated with processing negation, or it could
be that there is no added processing cost because the negated
assertion is pragmatically licensed and informative, as it is
within a disagreement (Nieuwland & Kuperberg, 2008; Xi-
ang, Kramer, & Nordmeyer, 2020). Regardless, these results
align with previous findings supporting speaker adaptation for
vague quantifiers when presented in non-negated assertions
within a metalinguistic disagreement (Pecsok & Aparicio, in
prep) and other previous work showing speaker adaptation
to different types of vague expressions (Schuster & Degen,
2019, 2020; Yildirim et al., 2016), as they indicate speaker
adaptation is possible after exposure to negated assertions.
We further conclude that participants interpret negated
vague quantifiers as weaker than their antonyms. That is,
the negated quantifiers not many and not few both elicited
higher rates of neither responses compared to their antonyms
few and many, indicating the interpretation of these negated
quantifiers overlaps with the extensional gap of neither many
nor few. These results are consistent with Horn (1989) and
Krifka (2007)’s theories about the semantics of negated rel-
ative adjectives, which predict that such meanings should be
distinct from their antonyms, even if the meanings overlap.
Finally, our results support the conclusion that the negative
strengthening of the two vague quantifiers is symmetric. The
interaction between quantifier and response type was not sig-
nificant, suggesting no evidence that the difference between
not many and few and the difference between not few and
many were significantly different. These findings are in con-
trast with much of the experimental work supporting asym-
metric interpretations of negated relative adjectives. There
are several possible explanations for these results. A seem-
ingly straightforward possibility is that Krifka (2007)’s theory
of negated adjectives having symmetric interpretations is cor-
rect for all relative adjectives and similar vague predicates.
Ultimately, this explanation seems unlikely given prior exper-
imental work supporting asymmetric negative strengthening
(Gotzner & Mazzarella, 2021; Mazzarella & Gotzner, 2021).
Another alternative is that this symmetric negative strength-

ening, as described by Krifka (2007), is a property only of
vague quantifiers and not of relative adjectives. Once again,
this theory seems unlikely as there are no inherent properties
across which vague quantifiers and relative adjectives differ
that could suggest this variation in behavior across categories.

A more appealing option is that asymmetric negative
strengthening is the result of the positive adjective conven-
tionally having positive connotations that would make the
speaker prefer to use the negated positive over the antonym
to save face, as Horn (1989) described, but then the effect is
not realized when those same connotations associated with an
antonym pair are missing. While previous work has shown
that asymmetric negative strengthening remains even when
context is manipulated (Gotzner & Mazzarella, 2021), neg-
ative strengthening is a gradient effect, where, in general,
adjectives with positive connotations strengthen more than
those without (Ruytenbeek et al., 2017). Compared to the ad-
jective large, which has more positive connotations and could
strengthen toward small when negated more than not small
could strengthen to large, many is not associated with the same
positive connotations, and therefore would not be predicted
to strengthen toward its antonym when negated any more
than few. It is reasonable to predict that asymmetric negative
strengthening is the result of the associations of the adjectives
in the adjective pair, although further testing is required in
future work. Regardless, our results do not support the hy-
pothesis that asymmetric negative strengthening is an inherent
property of all vague predicates, including vague quantifiers,
and our results provide evidence that asymmetric negative
strengthening could be subject to by-item variation, where
antonym pairs without conventionalized positive and negative
connotations default to symmetric negative strengthening.

Finally, future work will also need to determine whether
the symmetric strengthening effects reported here for vague
quantifiers remain when they are negated not as part of a met-
alinguistic disagreement, but rather as an answer to a question
(e.g., Do you think many of the circles are blue?). Future
work should also examine whether asymmetric strengthen-
ing emerges when the context induces a positive or negative
association with one of the quantifiers.

Conclusion

The present study investigated how listeners interpret and track
negated vague predicates, specifically the vague quantifiers
many and few, when presented within metalinguistic disagree-
ments. Our results showed that despite increased cognitive de-
mands associated with processing negated assertions, listen-
ers successfully track and adapt to a speaker’s individualized
thresholds when expressed via negated assertions. Further-
more, we confirmed not only that negated vague quantifiers
are interpreted as distinct from their antonymic counterparts,
but also that their interpretations were equally different from
their antonymic counterparts, indicating symmetric negative
strengthening of the quantifiers many and few and supporting
a theory of by-item variation in negative strengthening.
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