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Abstract

One striking divergence between logical modeling and language
processing emerges when evaluating the empty set in the inter-
pretation of quantifiers. It has been shown that empty restrictor
scenarios lead to presupposition failure, while empty scope sce-
narios lead to logically incorrect judgments and a processing
delay of downward-entailing quantifiers. In this study, we tested
whether empty restrictor scenarios would be evaluated as frue
or false rather than rejected as odd in a question-answering
task. We contrasted two weak downward-entailing quantifiers
(fewer than n, at most n-1) with two weak upward-entailing
quantifiers (more than m, at least m+1) in two complex ques-
tion embeddings that made the evaluation possible to various
degrees. We found that in these embeddings, empty restrictors
are less often rejected as odd as well as that the empty restrictors
of downward-entailing quantifiers are often evaluated as false.

Keywords: quantifiers; empty set; scope; restrictor; presuppo-
sitions

Introduction

In quantified sentences, such as “Every square is white”,
the restrictor restricts the domain of quantification (here to
squares), and the scope specifies the properties of the restric-
tor. Psycholinguistic studies (Knowlton et al., 2023) showed
that the restrictor and scope of the universal quantifier are
processed differently. Several studies have observed timing
differences between the processing of the two arguments, with
a highly incremental processing of the restrictor argument
(Augurzky et al., 2017, i.a.) and (sometimes) delayed inter-
pretation of quantifier scope (Bott & Schlotterbeck, 2015;
Schlotterbeck & Bott, 2026; Urbach & Kutas, 2010, i.a.).

Moreover, quantifiers generally require that their restrictor
and scope are not empty. Consider the sentence in examples
(1) and (2) as description of scenarios of 1) only triangles;
2) only black squares. According to the truth conditions of
fewer than three, the sentence is true in both scenarios: when
there are no squares or when there are squares but none of them
are white. Intuitively, however, using this sentence seems to
be misleading because of the NON-EMPTY RESTRICTOR (there
are some squares) and the NON-EMPTY SCOPE (some of those
squares are white) inferences (1) and (2), which have been
attested in a few experimental studies (Balbach et al., 2022;
Bott et al., 2019, 2025).

(1) Fewer than three squares are white.
~» There are some squares. NON-EMPTY RESTRICTOR
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(2) Fewer than three squares are white.
~> There are some white squares. NON-EMPTY SCOPE

The source of the inferences

Some linguistic theories claim that the inference in (1) is a
presupposition (Bott et al., 2019; de Jong & Verkuyl, 1985).
In particular, strong quantifiers, such as every or most, carry
the presupposition of existential import (de Jong & Verkuyl,
1985; Geurts, 2008), which makes them infelicitous when
they quantify over an empty domain. However, weak quanti-
fiers, such as some, no, fewer than n, more than m, might be
considered felicitous when the domain is empty and judged
true or false (Lappin & Reinhart, 1988). Other theories pro-
posed that the inference in (1) is an implicature (Abusch &
Rooth, 2004).

Turning to the inference in (2), two non-implicature theo-
ries explain how this inference comes about.! According to
the neglect zero account (Aloni & van Ormondt, 2023), (2)
is due to a cognitive bias called neglect zero (as the (1) in-
ference). Aloni (2022) claims that when verifying sentences,
people tend to systematically neglect the verifiers that satisfy
sentences by virtue of an empty set. For the sentence “Fewer
than three squares are white” such verifiers are the above-
mentioned scenarios 1) and 2). The neglect zero tendency
leads to difficulties in processing these scenarios as verifiers
and logical mistakes in the verification or prolonged reaction
times. The neglect zero account models this tendency with a
special pragmatic enrichment function defined in a bilateral
state-based modal logic (Aloni, 2022). In this framework, the
quantifiers definable in first-order logic, such as fewer than n,
at most n-1, more than m, at least m+1, are modeled with first-
order logic formulas, lacking any encoding of the linguistic
distinction between restrictor and scope. Thus, this account
predicts symmetric effects for the inferences (1) and (2).

In contrast, the W-quantifier theory (Bott et al., 2019) ex-
plains the (1) inference as presuppositional, while the infer-
ence in (2) is taken to be an error that arises due to the
complexity of the specific verification procedures required
in these cases. They call the quantifiers (e.g., downward-
entailing quantifiers, such as fewer than three), which have an

!For implicature of modified numerals see e.g., Cummins (2013)
and Mayr (2013). For experimental research comparing scalar im-
plicature interpretation to the processing of the inferences in (1) and
(2) see Bott et al. (2025) and Klochowicz et al. (2025).
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empty set as a verifier, empty-set quantifiers. Empirically, the
W-quantifier account predicts that the scenarios in which the
restrictor of the quantifier is empty should be processed fast,
as presupposition failures, and uniformly across quantifiers,
while the scenarios with empty scope require extra processing
efforts in the case of empty set quantifiers.

To test these predictions against predictions from
implicature-based accounts, Bott et al. (2025) embedded the
quantifier sentences in questions and used a verification task
with three response options: no (rejection of the scenario), yes
(acceptance of the scenario), and an odd question (indicator of
presupposition violation). They showed that both strong and
weak quantifiers uniformly give rise to presupposition failure
(but see Mankowitz, 2023). More specifically, questions were
overwhelmingly rejected as odd in response to scenarios with
empty restrictor sets instead of providing a response based on
the semantics of the quantifiers.

Moreover, Bott et al. (2025) identified differences between
the inferences in (1) and (2) in terms of their robustness and
processing profile (i.e., judgments and RT). They found that
empty-scope scenarios were treated as false in about 25% of
the cases. Moreover, regardless of being rejected or accepted,
the processing time for verification of these scenarios was
longer than for control scenarios. In contrast, the empty re-
strictor scenarios were verified quickly and associated with
odd question reactions. This finding indicated an asymmetry
between the processing of empty-scope and empty-restrictor,
not predicted by the neglect-zero account (Aloni, 2022), and
that both inferences likely have a different mechanism of com-
putation than scalar implicatures (cf. Klochowiczetal., 2025).

Assuming that the inference in (1) is a presupposition, one
open question is whether, under certain circumstances, weak
quantifiers can be evaluated even though the presupposition
of a non-empty restrictor is violated. The literature on non-
referential expressions (e.g., “the present king of France”)
offers some testable hypotheses (Abrusan & Szendroi, 2013).

Presuppositions and reference failure

Strawson (1964) observed that reference failure is more ac-
ceptable in cases where it does not concern the topic (subject)
of a sentence. While the sentence “The king of France is bald”
leads to the feeling of “squeamishness”, the sentence “Yester-
day’s concert was attended by the king of France” feels false.
This is because in the former sentence, “the king of France” is
the likely topic, while in the latter, “the concert” is. In addition
to whether the non-referential expression is the sentence topic,
the verifiability of the sentence reduces the “squeamishness”
(Lasersohn, 1993; von Fintel, 2004). Thus, even though the
sentence “The king of France attended the concert yesterday
at the Palais Garnier” has “the king of France” as the topic, it
is more likely to be judged as false because one can verify who
was among the attendees of that concert. These hypotheses
were empirically confirmed by Abrusdn and Szendroi (2013),
who found that sentences are likely to be evaluated as frue
or false when the non-referring NP is not topicalized than
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when it is topicalized. Moreover, the availability of a refer-
ring expression as an anchor for verification facilitated the
evaluation of a non-referring expression. This verifiability
hypothesis is also compatible with the results by Mankowitz
(2023), who showed that sentences with universal quantifier
every are judged as false when the domain is empty (e.g., “Ev-
ery American king lives in New York™). Although “American
king” is a non-referential expression, one could verify the sen-
tence by checking that among the inhabitants of New York,
there is no American king.

The current study

Following the previous literature, we predicted that the empty
restrictor scenarios would lead to a presupposition failure.
In this study, we tested whether, despite this failure, weak
quantifiers could be evaluated as true or false as in the case of
non-referring NPs. Furthermore, we explore the asymmetry
between empty-scope and restrictor processing. To ensure
comparability and replicability of results, we also employed
the question-answering task employed in Bott et al. (2025).

Firstly, we used a complex question (3), which allowed us
to test to what extent participants reject questions as odd in
situations where the existential presupposition is known to be
false. Bott et al. (2025) tested direct polar questions, such
as “Are fewer than three squares blue?”, where the restrictor
was the topic of the question. We used constructions, which
make the card the topic of the question and hence should
promote evaluation despite the existence presupposition not
being satisfied.

(3) Do you have a card
a. on which fewer than three squares are white?

b. with fewer than three white squares?

For instance, participants could also reason about different
possible cards (in an imagined deck of cards) that satisfy the
inferences (1) and (2). The complex question should thus
further allow us to distinguish the potentially independent
existence presupposition (that there is such a card) from the
empty restrictor effect. Hence, in both configurations we
expect a lower level of rejection of the questions, i.e., a smaller
amount of odd question responses, compared to Bott et al.
(2025). In the case of downward-entailing quantifiers, the
no response would be compatible with the inferences in (1)
and (2), and the response yes would be a correct response with
respect to truth conditions. The neglect-zero theory predicts
a mixture of responses in both experiments.

Moreover, the configurations in Experiment 1 vs. 2 allow us
to test whether the observed processing asymmetry between
empty restrictor and empty scope is, in fact, due to a seman-
tic/pragmatic asymmetry between quantifier arguments.
In Experiment 1, the quantifier was part of a subordinate
clause, but the internal structure of the clause remained the
same as in the study by Bott et al. (2025) with the restric-
tor as part of the DP and the scope in the embedded VP.
In Experiment 2, the quantifier was used as an NP (3b) in



the non-topical clause as in the study by Abrusin and Szen-
droi (2013), and both noun and adjective were parts of the
restrictor argument. Thus, if the asymmetry between scope
and restrictor arguments affects the rates of odd response, we
would observe this asymmetry in Experiment 1 for the empty
restrictor and scope, and symmetry in Experiment 2. More-
over, if topicality affects the response rates, we predict that
the odd response rates should be lower in the NP structure in
Experiment 2 than in the VP structure in Experiment 1.

Finally, we tested whether the empty-scope effects found
by Bott et al. (2025) for comparative quantifiers (e.g., fewer
than three) would generalize to superlative quantifiers (e.g.,
at most two), which have a different, disjunctive structure
(Biiring, 2008, i.a.) and are known to be more difficult to pro-
cess and acquired later (Geurts et al., 2010). Accordingly,
we predicted stronger empty scope effects, that is, more er-
rors, for downward entailing superlative quantifiers than
for comparative ones. In particular, this should affect the
error rates of empty-scope conditions, as suggested by the
results on doubly quantified sentences in Bott et al. (2019,
Exp. 3). However, a difference in empty-scope effects for
superlative vs. comparative quantifiers has not yet been tested
in simple quantified sentences.

Methods

Participants

80 participants were recruited on Prolific for each experiment.
All participants self-reported Dutch as their first language
and reported not having problems seeing colors. They were
between 18 and 44 years of age and had at least 90 approval
rate on Prolific. Participants were paid with a rate of 9£
per hour. Median times of the experimental session were 22
min (Experiment 1) and 20 min (Experiment 2). We used an
average of 75% accuracy threshold in the control conditions to
exclude participants. We also excluded participants with very
long duration of the testing session. Together, 5 participants
were excluded from the first experiment and 8 from the second,
leaving 75 and 72 participants in the analysis, respectively.

Materials and Design

All experimental materials were constructed in Dutch?. The
design was factorial: QUANTIFIER TYPE (superlative vs. com-
parative) X MoNoToNICITY (upward vs. downward) X Sce-
NARIO (empty restrictor, empty scope?, false and true control).
This resulted in 16 conditions. Each participant received 6
trials in each condition (in total 96 trials). We created 24 ques-
tion items distributed in four lists in a Latin Square design.
Each item was paired with 4 different pictures. A picture-item
pair occurred only once in each list.

2See stimuli in materials folder at OSF https://osf.io/euwgb. 88
filler questions involving: definite description, quantifiers both and
some, and maximum expression were added to the experiments.

3For simplicity, we stick to the labels empty-restrictor and empty-
scope conditions even though this is strictly speaking not appropriate
for the construction used in Experiment 2.
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The same materials were used as in both experiments, ex-
cept for the form of the questions. Each trial involved quanti-
fied questions: Experiment 1 “Do you have a card on which
QUANTIFIER SHAPES are COLOR?”; Experiment 2 “Do
you have a card with QUANTIFIER COLOR SHAPES?”.
The tested quantifiers were more than m, fewer than n, at least
m+1, and at most n-1. The comparative and superlative quan-
tifiers were chosen to be truth-conditionally equivalent rather
than referring to the same numeral. Five shapes (squares, cir-
cles, triangles, hearts, and crosses) and 11 colors (red, blue,
yellow, green, orange, purple, turquoise, brown, pink, black,
grey) were paired randomly.

Each image, always presented following the question pre-
sentation, depicted objects both on the left-hand and on the
right-hand side of the depicted card. In the empty-scope and
the control conditions, the target shape mentioned in the ques-
tion was depicted on one side and a filler shape different from
the target shape on the other side of the card (counterbalanced
across items). In the empty-restrictor condition, both sides de-
picted filler shapes of different types than the one mentioned
in the question. The shapes were depicted in two different
colors: the target color mentioned in the question and a filler
color. In the empty-scope condition, all target shapes were of
the filler color. The filler shapes always contained objects of
both colors, thus even in the empty-scope condition, the target
color was present on the display.

Procedure

The procedure in both experiments was the same as in Bott
et al. (2025). Upon giving their consent for participation, par-
ticipants received written instructions and completed a short
training block of 9 trials (3 questions per each response type).
The questions and pictures used in the training were not used
in the remaining part of the experiment. No feedback was
provided. The main part of the experiment was split into four
blocks. The trials were presented in random order.

Each trial consisted of two screens. On the first screen, par-
ticipants read the question (self-paced). On the second screen,
they saw a picture together with Dutch response options cor-
responding to “yes, true”, “no, false” and “odd question”. The
response keys were arrow keys: down, right, and left. Key-
response mappings were randomized between participants.
At the end of the experiment, participants could complete an
optional demographic questionnaire.

Results

To compare the rates of each response type (“no”, “yes”,
“odd”), we ran a mixed-effects multinomial regression us-
ing the mcLoaIT R package (Elff et al., 2022) with three level
dependent variable. In all statistical models, the “no” response
was set as the reference level, meaning that the model com-
pared “no vs. odd” and “yes vs. no” response rates*. The

4The data and analysis scripts are available at OSF. For an
explanation of the random-effect structure, we refer therein.
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Figure 1: Distribution of responses to questions in Experiments 1 (top) and 2 (bottom).

binary predictors (MONOTONICITY, QUANTIFIER TYPE, EXPER-
IMENT VERSION) were contrast coded and the SCENARIO pre-
dictor was dummy coded with the reference level set to empty
scope. We ran a statistical model for each experiment sepa-
rately, which included all SCENARIOS, MONOTONICITY, QUANTI-
FIER TYPE, and their interaction as predictors; and one model to
compare the response types between EXPERIMENT VERSIONS
constrained to only empty set sCENARIOS (predictors: SCE-
NARIO, MONOTONICITY, QUANTIFIER TYPE, EXPERIMENT VER-
s1oN, and their interactions) to test specifically whether empty
scope and restrictors are evaluated differently.

Concerning reaction times (RT) in Experiment 1, we tested
whether we replicate the delay in processing the empty scope
scenario relative to the control scenarios in the case of down-
ward entailing quantifiers reported by Bott et al. (2025). Only
logically correct responses entered the analysis; however, for
the empty scope scenario for downward-entailing quantifiers,
we also included incorrect “no” responses. A linear mixed-
effects model predicted logarithmically transformed RTs as
a function of MONOTONICITY, QUANTIFIER TYPE, SCENARIO,
and their interactions. The scENArRIO was encoded using

370

Helmert’s contrast (contrast-1: empty scope vs. control SCE-
NARIOS; contrast-2: false vs. true control SCENARIOS). In ad-
ditional analysis of downward entailing quantifiers, we tested
whether acceptance and rejection of the empty scope scenario
are equally fast relative to the control conditions. For Experi-
ment 2, we did not plan any RT analysis because the choice of
comparison would depend on the response rates in the empty
scope scenario.

Experiment 1

In Experiment 1, in the empty-restrictor condition, the domi-
nant response type for all quantifiers was “odd question” (av-
erage of 65%, see Figure 1). In contrast to Bott et al. (2025),
we observed, however, that “no” responses were also frequent
(average of 28%). The least frequent were “yes” responses.
Moreover, there was a substantial proportion of logically in-
correct “no’” responses in the empty scope condition for down-
ward entailing quantifiers (comparative: 27% and superlative:
50%). We found a significant three-way interaction between
MONOTONICITY X QUANTIFIER TYPE X SCENARIO (empty scope
vs. false control; § = —0.65; z = —4.95; p < 0.0001) only for



the “yes vs. no” response contrast. As expected, for upward
monotone quantifiers, there were no significant differences of
“yes” response compared to “no” between the empty scope and
the false scenario (8 = —0.13;z = —0.57; p = 0.57), and no
significant interaction with QUANTIFIER TYPE (all ps > 0.2).
For downward monotone quantifiers (“yes vs. no”), we
found a significant effect of QUANTIFIER TYPE (8 = 0.59;7 =
7.3; p < 0.0001) and significant interactions between QUAN-

TIFIER TYPE and SCENARIOS (empty scope Vs. false con-
trol: B = —1.14;z = =7.22;p < 0.001; empty scope Vvs.
empty restrictor: B = —0.35;z = -2.25;p = 0.02). For

both types of quantifiers, we replicated higher rates of logi-
cally incorrect rejections of empty scope scenarios compared
to true control scenarios (all By > 1.6;ps < 0.001). In
fact, for superlative quantifiers, rejections of empty scope
scenarios were not significantly less likely than acceptance
(B =-0.24;z = —1.68; p = 0.09). In addition, empty scope
scenarios were more often accepted than empty restrictor sce-
narios (both quantifier types: all 8 < —0.8; p < 0.001).

Concerning the ratios of “odd” to “no” responses, for up-
ward entailing quantifiers, we found that “odd” responses
were more frequent for empty restrictor scenarios than for
empty scope scenarios (8 = 4.6;z = 13.0; p < 0.0001) and
more frequent for the empty scope than for the false scenarios
(B =-1.25;z7=-2.99; p = 0.003)°. For downward entailing
quantifiers, we also found that the rate of “odd” response was
higher in the case of empty restrictor than in the case of the
empty scope scenarios (8 = 3.37;z = 17.82;p < 0.0001)
and was higher in the case of the empty scope than in true
control scenarios (8 = —1.41;z = —=3.47; p = 0.001). Taken
together, the distribution of responses to a large extend repli-
cated the pattern found by Bott et al. (2025): That is, higher
rates of “odd” question response choices for all quantifiers in
the case of empty restrictors (however, not at ceiling), and a
higher proportion of logically incorrect “no” responses in the
case of the empty scope scenarios as a verifier of downward
entailing quantifiers. In addition to their findings, we ob-
served a significantly larger empty scope effect for superlative
at most n-1 relative to comparative fewer than n, which is in
line with considerations on their semantic complexity (Geurts
et al., 2010) and generalizes variability observed for empty-
scope effects from doubly to simply quantified sentences (cf.
Bott et al., 2019, Exp. 3).

Reaction times We found a significant MONOTONICITY X
QUANTIFIER TYPE X SCENARIO contrast-1 (empty scope vs. con-
trol, B = —-0.02,t = -2.23, p = 0.03) interaction. For both
types of quantifiers there was a significant MONOTONICITY
X SCENARIO contrast-1 (85 > 0.06, p; < 0.001) interaction,
where for fewer than n and at most n-1 the responses were sig-
nificantly longer for empty scope scENaRrIO than control sce-
narios (comparatives: S = 0.21,¢ = 8.58, p < 0.001; superla-
tives: B =0.18,¢ = 6.61, p < 0.001). The additional analysis
demonstrated that the response polarity effect (“yes” responses

3See explanatory notes in the analysis script at the OSF repository.
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were slower than “no”: § = 0.09,¢ =4.71, p < 0.001) did not
differ between scenarios (8 = —0.004, 1 = —1.13, p = 0.26).

Response ¢ no, incorrect ¢ yes, correct ~ odd question
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Figure 2: Reaction times of legit responses in Experiment 1.

These results replicate the empty-scope effect found by Bott
et al. (2025); for downward entailing quantifiers, the mean
logical “yes” responses in the empty scope condition were
slower than “yes” responses in the true control condition (2058
msvs. 1711 ms), this difference was of 363 ms for comparative
quantifiers and 328 ms for superlative quantifiers.

As for the RTs in the empty restrictor conditions, consis-
tently with findings by Bott et al. (2025), we observed that the
“odd” responses were the fastest (mean of 1526 ms), the “no”
responses were slower (mean of 1740 ms), and the “yes” re-
sponses were the slowest (mean of 2015 ms). An exploratory
analysis of RTs associated with “odd” and “no” responses re-
vealed that this difference was statistically significant for all
quantifiers (8 = 0.07,t = 4.52,p < 0.001), but larger for
comparative quantifiers (8 = 0.02,7 = 2.41, p = 0.02)°.

Experiment 2

In contrast to the previous experiment, “odd question” re-
sponses were not the dominant response for the empty restric-
tor sceNARIOs (see Figure 1, bottom). For upward entailing
quantifiers, the most frequently chosen (70%) response was
“no”, and “odd” was only chosen 25% of the time. For the
downward-entailing quantifier, the “odd” response was cho-
sen with a 31% rate. For superlatives, the most frequently
chosen response was “no” (41%) and for comparative, “yes”
(44%). For the empty scope SCENARIO, in the case of upward
entailing quantifiers, the dominant response was “no” and for
downward entailing quantifiers, the dominant response was
“no” for at most n-1 (50%) and “yes” for fewer than n (62%).

Turning to the statistical model, for both response type con-
trasts, we found a significant three-way interaction between
MONOTONICITY X QUANTIFIER TYPE X SCENARIO empty scope
vs. false (“no vs. yes”: B = —-0.47;z = -3.36; p = 0.0008;
“no vs. odd”: B8 = -0.77;z -3.0;p = 0.003). As in

ORT as dependent variable and MONOTONICITY, QUANTIFIER TYPE,
ANSWER TYPE (“odd” vs. “no”) as sum-coded predictors. “Yes” re-
sponses were not analyzed because they did not constitute a suffi-
ciently large portion of data.
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Experiment 1, for upward entailing quantifiers, we found
that the rates of “yes” responses compared to “no” re-
sponses did not differ between empty scope and false sce-
narios (8 = —0.09;z -0.36;p 0.72). For down-
ward monotone quantifiers, in the comparison between “yes”
and “no” responses, we found significant interactions be-
tween QUANTIFIER TYPE and SCENARIO (empty scope Vs.
false: 0.89; z -6.03; p < 0.0001; empty scope
vs. true: B = —0.28;z -2.06;p = 0.04). For com-
parative downward-entailing quantifiers, we found that there
were significantly fewer “yes” responses compared to “no”
in the case of empty scope than in the case of true scenario
(B =1.48;z =7.09; p < 0.0001). In the case of superlative
downward-entailing quantifiers, this effect was even greater
(B =211,z =11.63; p < 0.0001). In the empty scope con-
dition, there were in fact significantly more rejections than
acceptances (8 = —0.34; z = =2.04; p = 0.04).

Turning now to the rates of the “odd” response compared
to “no”, for upward-entailing quantifiers, they were higher for
empty restrictor than empty scope (8 = 1.64;z = 6.46;p <
0.0001), and higher for empty scope than false scenarios (8 =
—1.28;z = —2.81; p = 0.005). For downward-entailing quan-
tifiers, the QUANTIFIER TYPE — SCENARIO interaction between
empty scope vs. false (8 = —0.94;z = =3.34; p = 0.0009)
was significant. For both QUANTIFIER TYPES, there were sig-
nificantly more “odd” responses in the case of empty restrictor
than scope (comparative: 8 = 1.27;z = 5.30; p < 0.0001; su-
perlative: = 1.60;z = 6.96; p < 0.0001) and significantly
more “odd” responses in the case of empty scope than in the
true scenario (comparative: 8 = —1.01;z = =2.39; p = 0.02;
superlative: § = —1.76;z = =2.83; p = 0.005).

The results indicate that, as in Experiment 1, in Experi-
ment 2 there were substantially more “no’” responses to empty
scope rather than in the frue scenario for the empty set quanti-
fiers. Moreover, we found asymmetry in choices of the “odd”
responses for empty scope and empty restrictor. Thus, the pat-
tern of results in Experiment 2 was similar to Experiment 1;
however, the overall rates of inferences were different. These
differences were investigated in a cross-experimental analysis.

Comparison between experiments

For a comparison between the two experiments, for both re-
sponse type contrasts, we found a significant three-way inter-
action between MONOTONICITY, SCENARIO, and EXPERIMENT
VERSION (“no vs. yes”: = —0.19;z = -3.68; p = 0.002;
“no vs. odd”: B = —0.15;z -2.98;p = 0.003). For
the upward entailing quantifiers, we found that there were
more “odd” responses than “no” responses in Experiment
1 than in Experiment 2 for the empty restrictor scenario
(B =-14;z=-6.25; p <0.001) and reversely for the empty
scope scenario (8 = 0.4,z = 3.15; p = 0.002).

For downward entailing quantifiers, we found that the rate
of “odd” responses relative to “no” decreased in Experiment 2
for the empty restrictor cases only (8 = —0.9;z = -4.68; p <
0.001). No change in response rate was detected for the empty
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scope scenarios, neither in the rate of “odd vs. no” responses
(B =0.09;z =0.58; p = 0.56) nor in the rate of “yes vs. no”
responses (8 = —0.03;z = —0.22; p = 0.83). Moreover, in
the empty restrictor cases, there were more “yes” responses
relative to “no” responses in Experiment 2 compared to Ex-
periment 1 (8 = 0.5;z = 3.55; p < 0.001).

To summarize, the change of the question form affected
only the judgments of empty restrictor scenarios, but not the
judgments about empty scope scenarios. In the case of empty
restrictors the rates of “odd” question responses decreased for
all quantifiers, and in the case of downward-entailing quanti-
fiers, the rates of “yes” responses increased.

General Discussion

The results of Experiment 1 showed a similar pattern to pre-
vious findings (Balbach et al., 2022; Bott et al., 2019, 2025).
We showed that scenarios with empty restrictors are mostly
perceived as presupposition failure and that this effect is uni-
form across quantifiers. However, by changing the question
structure, well in line with our predictions, less responses
indicating rejection of the question due to presupposition fail-
ure were observed than in Bott et al. (2025). Nevertheless,
these responses were still mostly negative evaluations in these
scenarios (cf. Mankowitz, 2023). Moreover, responses indi-
cating presupposition failure were faster than those related to
evaluation. Furthermore, we found responses consistent with
evaluation, even to a larger extent, in Experiment 2. This sug-
gests that, similarly to the case of non-referential expressions
(Abrusdn & Szendroi, 2013), the empty restrictor cases can
be verified as true or false when they are not topical. In partic-
ular, in Experiment 2, there was always a viable verification
strategy. For example, when verifying “fewer than three blue
squares” in the critical scenarios, participants could either ver-
ify that all blue shapes are not squares or all squares are not
blue. Thus, they could consider the available information as
sufficient to verify the sentence (Lasersohn, 1993).

In Experiment 1, we replicated the empty scope effect (Bal-
bach et al., 2022; Bott et al., 2019, 2025) and showed that this
effect generalizes to superlative quantifiers, where it was even
increased to about 50% non-logical responses in the at most
empty-scope condition. Concerning verification latencies, we
replicated the processing cost effect related to the empty scope
scenario (Bott et al., 2025). Crucially, Experiment 2 demon-
strated that the effect associated with the adjective does not
change when the position of the adjective is moved from the
scope to the restrictor. The persistence of this asymmetry be-
tween adjectives and nouns is challenging to the neglect zero
account (Aloni, 2022), which distinguishes neither restrictors
from scope nor adjectives from nouns. However, this asym-
metry could also be explained by properties of the pictures
presented in the present study. These pictures always had two
kinds of shapes split into two sides of the picture, while the
colors could be presented on both sides. This could offer a
likely explanation for the observed asymmetry, but we have to
leave this a question for future research.
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