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Alternative-Space Structure Shapes Negation Resolution in Multimodal Generation
Francesca Capuano (francesca.capuano@uni-tuebingen.de), Elisa Berger, Sophia Weber & Barbara Kaup

Department of Psychology, University of Tübingen

Abstract

Negation in natural language is not interpreted as a simple log-
ical complement but is resolved selectively, depending on how
linguistic and conceptual structure constrain relevant alterna-
tives. Psycholinguistic research suggests that negation facil-
itates consideration of an alternative only when a privileged
counterstate is available, either through contextual restriction
or graded prominence. We use text-to-image generation as a
complementary method to probe this selectivity under forced
representational commitment: when negated language must be
rendered visually, a concrete state must be instantiated. Across
two preregistered experiments, participants evaluated how well
generated images matched affirmative and negated prompts.
Experiment 1 shows that negation is resolved more success-
fully for predicates encoding conventionalized contrasts than
for those with open alternative spaces. Experiment 2 shows
that, within open spaces, negation is facilitated when a highly
prominent alternative exists. Together, the results support an
account in which binary advantages arise from how strongly a
counterstate is privileged.

Keywords: Language Processing; Negation; Alternatives; Vi-
sual World; Multimodal Models; Stable Diffusion XL.

Introduction
Negation is a fundamental aspect of human language and
cognition, enabling speakers to express denial, absence, and
the violation of expectations (Givón, 1978; L. Horn, 1989;
Wason, 1965). Despite its central role, negation poses well-
documented processing challenges: negated statements are
read more slowly, remembered less accurately, and verified
with higher error rates than affirmative statements (Carpen-
ter & Just, 1975; Clark & Chase, 1974; Just & Carpenter,
1971; Kaup & Dudschig, 2020; Wason, 1961). Classic evi-
dence comes from sentence–picture verification tasks, where
participants are slower and less accurate at verifying the truth
of negated sentences (e.g., “The star is not above the plus”)
than their affirmative counterparts (Carpenter & Just, 1975).
These findings suggest that constructing and updating mental
representations under negation places additional demands on
comprehenders.

Artificial language systems exhibit parallel difficulties.
Large language models (LLMs) struggle with interpreting and
generating negated statements across tasks (Ettinger, 2020;
García-Ferrero et al., 2023; Jang et al., 2023; Kassner &
Schütze, 2019; Truong et al., 2023). For example, models
may assign identical truth judgments to a sentence and its
negation (e.g., endorsing both “Bills are commonly part of

birds” and “Bills are never part of birds”), effectively ignor-
ing the negation operator. Such failures are striking given
models’ otherwise strong linguistic performance, and suggest
that difficulties with negation may reflect general properties
of meaning construction rather than system-specific limita-
tions. This convergence motivates a bidirectional research
strategy: insights from human cognition can inform model
evaluation, while systematic probing of models can generate
hypotheses about mechanisms that may also operate in hu-
man processing. Indeed, instruction and dialogue fine-tuning
improve model performance with negation and bring it closer
to subtle human behavioral patterns (Capuano & Kaup, 2024;
Jara-Ettinger, 2019; Truong et al., 2023), consistent with ev-
idence that pragmatic reasoning and interaction play a key
role in how humans acquire and use negation (L. Horn, 1989;
Nordmeyer & Frank, 2014; Reuter et al., 2018; Schindele et
al., 2008).

A critical feature of negation is that it is not interpreted
as strict logical operator (L. Horn, 1989; Kruszewski et al.,
2016). In contrast to formal logic, where negation denotes the
exhaustive complement of a proposition, linguistic negation
is shaped by pragmatic principles of relevance and informa-
tiveness (Grice, 1975; L. Horn, 1989; L. R. Horn, 1984).
Speakers rarely use negation to describe all states of affairs in
which a proposition fails to hold. Instead, negation is typically
employed to reject a specific assumption or expectation that
is salient in the discourse. For example, “That’s not a dog!”
upon encountering a cat expresses a corrective stance toward
the expectation that the animal was a dog, rather than asserting
the set of all non-dog entities. Accordingly, negation is best
understood as a pragmatically specialized, corrective device.
It often makes alternative states of affairs relevant, but these
alternatives are not determined by logical exhaustiveness; in-
stead, their consideration depends on contextual factors such
as salience, relevance and cognitive accessibility.

This perspective closely relates to work in alternative se-
mantics and the study of linguistic focus, where meaning is
characterized in terms of sets of contextually relevant alterna-
tives (Rooth, 1992). In this tradition, interpretation depends
not on enumerating all logically possible alternatives, but on
how linguistic structure and discourse context restrict the set
of candidates that are considered relevant. Psycholinguistic
studies show that comprehenders rapidly activate such alter-
natives during online processing, including alternatives that
are not explicitly mentioned, and that this activation is sen-
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sitive to how strongly the context privileges particular candi-
dates (Gotzner & Spalek, 2019; Gotzner et al., 2016; Repp &
Spalek, 2021). A central question across these approaches
is therefore not simply whether alternatives are available,
but how constrained or permissive the relevant alternative
set is, and how this affects interpretation. Converging evi-
dence from electrophysiological studies supports this view:
ERP responses to negation are modulated by contextual con-
straint and predictability, indicating that negation processing
is facilitated when the input strongly constrains the expected
alternative (Spychalska et al., 2025).

The visual world paradigm (VWP) has been a particularly
informative method for studying negation in humans (Lüdtke
et al., 2008; Orenes et al., 2014, 2016; Rück et al., 2021).
By tracking eye movements as participants integrate linguis-
tic input with visual context, VWP studies reveal how atten-
tional patterns shift in response to negated statements. This
paradigm can provide insight into when and how listeners
consider alternative states of affairs in response to negation.
For example, Orenes et al. (2014) manipulated the verbal con-
text preceding a negated description while keeping the visual
display constant. In a binary verbal context, which restricted
the relevant alternatives to two possibilities (e.g., “The fig-
ure could be red or green"), listeners rapidly shifted their
gaze toward the implied affirmative alternative upon hearing
a negated sentence (e.g., “The figure is not red”). In contrast,
in a multary verbal context, which left several alternatives
contextually available, listeners tended to maintain visual at-
tention on the negated referent itself. These findings suggest
that negation processing is sensitive to how the linguistic con-
text constrains the space of relevant alternatives.

Complementary evidence comes from work on automatic
alternative activation showing that negation can trigger the
activation of alternatives even without an explicitly closed set
of options, but crucially, this activation is selective rather than
exhaustive. In particular, alternatives are activated reliably
only when one candidate is especially salient or dominant.
Following Capuano et al. (2023), we refer to this property as
alternative prominence, that is, the extent to which one al-
ternative is strongly privileged within an otherwise open set
of possibilities. For example, for a negated noun such as not
an onion, comprehenders may be especially likely to consider
garlic, because it is a highly prominent alternative in mem-
ory and world knowledge. By contrast, for a negated noun
such as not a chair, no single alternative may stand out (e.g.,
table, sofa, stool, bench). Empirically, prominence can be
operationalized using cloze tasks (“Das ist kein X, sondern
...”, Eng. “This is not an X, but rather ...”), where items
are more prominent when one continuation is produced with
particularly high probability. (Capuano et al., 2023) show
that negation preferentially activates such highly dominant
alternatives, whereas it fails to reliably activate any specific
alternative when no dominant candidate stands out . This
suggests that “binary-like” behavior may arise not only from
the number of available alternatives, but from how strongly

linguistic material (and world knowledge) privileges one al-
ternative over others.

Together, these findings converge on the idea that negation
resolution depends on the availability of a privileged alterna-
tive. What remains less clear is whether these effects reflect
paradigm-specific mechanisms or instantiate a more general
principle: negation yields coherent alternative representations
when the input sufficiently constrains the alternative space -
either categorically, by limiting the number of relevant alter-
natives (e.g. red vs. green), or gradationally, by strongly
privileging one alternative within an otherwise open set.

Multimodal text-to-image generation offers a complemen-
tary methodological perspective. Unlike comprehension tasks
that allow underspecification, text-to-image models must ex-
ternalize an interpretation: generating an image for a negated
prompt requires committing to some concrete state of affairs.
This forced representational commitment makes alternative
selection directly observable in the output. While model be-
havior cannot be taken as a model of human cognition, it
provides a useful testbed for probing when negation can be
resolved into a coherent alternative and when it fails, thereby
sharpening theoretical hypotheses about alternative selection
under negation.

The present study uses text-to-image generation as a di-
agnostic tool to investigate how the structure of the alterna-
tive space affects negation resolution. In Experiment 1, we
test whether predicate-internal contrast structure alone facil-
itates negation resolution. We compare predicates that con-
ventionally encode a strong contrast (e.g., not empty → non-
empty/full) with predicates that evoke open, weakly struc-
tured alternative spaces (e.g., does not contain vegetables),
while not pre-specifying or visually constraining the set of
possible alternatives compatible with the negation. (cf. “red
vs. green” in Orenes et al., 2014). This allows us to ask
whether an apparent “binary advantage” can arise from lin-
guistic contrast structure itself, independent of explicit contex-
tual enumeration. However, differences between binary-like
and multinary-like predicates could reflect either a qualitative
distinction between closed and open alternative sets, or a more
graded sensitivity to how strongly a particular alternative is
made salient by the linguistic and conceptual context. Ex-
periment 2 therefore focuses within open alternative spaces,
testing whether negation is resolved more successfully when
a highly dominant alternative is available (Capuano et al.,
2023).

Experiment 1
Experiment 1 tested whether negation is easier to externalize
into a coherent visual counterstate when predicates encode a
conventionalized contrast (binary) compared to when they
evoke an open alternative space (multinary). Participants
completed an online sentence–image matching task: on each
trial they saw a sentence (affirmative or negated) together with
an image generated from that prompt by Stable Diffusion XL,
and rated how well the image matched the sentence on a 6-
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point accuracy scale. The design crossed polarity (affirmative
vs. negated) with predicate arity (binary vs. multinary) within
participants.

Methods
The study was preregistered on AsPredicted. Data, materials,
and analysis scripts are available on OSF.

Participants We targeted 100 participants; 92 were re-
cruited. Following Brysbaert (2019), this sample is sufficient
to detect medium-sized interactions. After exclusions (incom-
plete responses, underage, and fast responses < 2s; 𝑛 = 12),
the final sample comprised 80 participants (54 women, 25
men, 1 diverse; age: 𝑀 = 31.55, 𝑆𝐷 = 15.23). All were
German-proficient and provided informed consent.

Participants were recruited from psychology courses at the
University of Tübingen and online; students received course
credit, others participated voluntarily.

Materials To construct prompts that were comparable
across polarity and predicate arity, we conducted a pre-study
to control for scenario plausibility. This is important because
scenario likelihood can affect how faithfully a text-to-image
model depicts a prompt independently of negation or predi-
cate structure (e.g., The bicycle does not have inflated tires is
less typical than The bicycle has inflated tires). If negated sce-
narios are systematically less plausible, lower image–sentence
match could reflect atypicality rather than negation process-
ing.

We initially created 47 binary and 47 multinary prompts
and paired them by topic to improve comparability across
arity conditions (e.g., The cat does not lie on the sofa vs.
The cat’s eyes are not open). For the plausibility pre-study,
12 participants (SoSci Survey) rated the likelihood of the
situations described by the 47 affirmative prompts on a 0–
100% scale. We then used these ratings to select items such
that both the affirmative and corresponding negated scenarios
fell within a moderate plausibility range (35–65%). This
yielded 18 binary and 18 multinary items, resulting in 72
experimental prompts total (36 affirmative, 36 negated).

Where possible, items were matched for overall scenario
meaning, which introduced a trade-off: binary-like items were
often adjectival, whereas multinary items were often verbal,
so predicate type was not fully controlled. While this is a
limitation for Experiment 1, predicate type was controlled in
Experiment 2.

We used the open-source text-to-image model Stable Diffu-
sion XL (stable-diffusion-xl-base-1.0; Stability AI), available
via Hugging Face. Each prompt was submitted once to the
model, generating one image per sentence. Prompts were
provided in English; for the participant tasks, sentences were
translated into German, as the available participant pool was
predominantly German-speaking.

Procedure The experiment was administered online via
SoSci Survey. After two practice trials, participants com-

Figure 1: Experiment 1 - Mean accuracy ratings (±𝑠𝑒). Par-
ticipants evaluated how well the generated images matched
the corresponding prompts using a 6-point scale, where 1 =
very good and 6 = inadequate.

pleted all 72 experimental trials. On each trial, a generated
image and its corresponding sentence were presented, and
participants rated how accurately the image represented the
sentence on a 6-point scale based on the German grading sys-
tem (1 = very good, 6 = inadequate). Trials were presented
in randomized order. The study was conducted in accordance
with the ethical guidelines of the University of Tübingen.

Results
To evaluate the effects of negation and predicate arity on
image accuracy, a two-way repeated-measures ANOVA was
conducted with polarity (affirmative vs. negated) and arity (bi-
nary vs. multinary) as within-subject factors. Mean accuracy
ratings for each condition are shown in Figure 1. The analysis
revealed a significant main effect of polarity, 𝐹 (1, 79) = 1541,
𝑝 < .001, indicating a robust negation cost. The main effect
of arity was also significant, 𝐹 (1, 79) = 559, 𝑝 < .001. Cru-
cially, there was a significant interaction between polarity and
arity, 𝐹 (1, 79) = 784.6, 𝑝 < .001.

As expected, accuracy ratings were worse for negated
prompts than for affirmative prompts. Moreover, the sig-
nificant interaction indicates that the decrement in accuracy
due to negation was larger for multinary predicates than for
binary predicates. This suggests that predicates with a bi-
nary contrast structure facilitate the interpretation of negated
descriptions. See Figure 2 for example outputs.

Experiment 2
Experiment 2 isolates the role of alternative prominence
within open alternative spaces. Using minimal copular sen-
tences (e.g., “Das ist (k)ein X”), we generated one image per
sentence with the text-to-image model integrated in ChatGPT
5.2 and asked participants to rate sentence-image match in
the same online paradigm as Experiment 1. Polarity (affir-
mative vs. negated) and alternative prominence (prominent
vs. non-prominent, based on cloze-dominance norms) were
manipulated within participants, allowing us to test whether
negation is rated as more successfully realized when a highly
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(a) Binary, Affirmative:
The shopping basket is empty.

(b) Multinary, Affirmative:
The shopping basket contains
vegetables.

(c) Binary, Negated:
The shopping basket is not
empty.

(d) Multinary, Negated:
The shopping basket does not
contain vegetables.

Figure 2: Experiment 1 - Example model outputs.

dominant alternative is available.

Methods
The study was preregistered on OSF. Data, materials, and
analysis scripts are available on OSF.

Participants One hundred individuals participated; one was
excluded due to incomplete responses. The preregistra-
tion specified the same exclusion criterion as Experiment 1,
whereby trials with ratings under two seconds were to be ex-
cluded. However, because all sentences in this experiment
were short and highly standardized (e.g., “Das ist (k)ein X”,
Eng. “That is not an X”), rapid responses were expected
and not informative about engagement. Applying the pre-
registered cutoff would have excluded the majority of par-
ticipants (n=72). We therefore did not apply any threshold.
Importantly, all analyses were additionally conducted using
a more conservative cutoff of one second, and the results
did not change qualitatively. The final sample comprised 99
participants (26 women, 73 men), aged 18-74 (𝑀 = 33.06,
𝑆𝐷 = 11.75). All participants were proficient in German
and provided informed consent. Participants were recruited
via Prolific and received £1 for approximately five minutes of
participation.

Materials Materials were based on those used in Capuano et
al. (2023), with one modification to the copular predicate. As
in the original study, all items consisted of minimal sentences
referring to concrete nouns and were classified as involving
either prominent or non-prominent alternatives based on an
independent cloze task. In that norming study, participants

completed prompts of the form “Das ist kein X, sondern” (Eng.
“That is not an X, but rather”), and alternative prominence was
operationalized as the relative frequency of the most common
completion. From this normed item pool, we selected 36
items: the 18 items with the highest dominance scores were
assigned to the prominent-alternative condition, and the 18
items with the lowest dominance scores to the non-prominent
condition. Each item appeared in both affirmative and negated
form, yielding 72 experimental sentences in total.

The only change relative to Capuano et al. (2023) con-
cerned sentence form. Whereas the original study used “Dort
ist (k)ein X” (Eng. “There is an/no X”), we used “Das ist
(k)ein X”. This change was motivated by pilot testing with
image-generation models. Stable Diffusion XL, used in Ex-
periment 1, either failed to incorporate negation or produced
severely distorted outputs for these materials. We therefore
used ChatGPT 5.2 (accessed between 12. and 15. January
2026). For this model, sentences with “dort ist” tended to
elicit images emphasizing spatial absence rather than alterna-
tive object identities, whereas “das ist” reliably elicited con-
crete object representations. Apart from this change in copular
predicate and model, all materials and condition assignments
were identical to those used in Capuano et al. (2023).

Procedure The procedure was identical to Experiment 1.

Results
To evaluate the effects of negation and alternative prominence
on image accuracy, a two-way repeated-measures ANOVA
was conducted with polarity (affirmative vs. negated) and
prominence (prominent vs. non-prominent) as within-subject
factors. Mean accuracy ratings for each condition are shown
in Figure 3. The analysis revealed significant main effects
of polarity, 𝐹 (1, 98) = 2137, 𝑝 < .001, and prominence,
𝐹 (1, 98) = 441.6, 𝑝 < .001, as well as a significant inter-
action between polarity and prominence, 𝐹 (1, 98) = 484.8,
𝑝 < .001. Overall, accuracy ratings were worse for negated
sentences than for affirmative sentences, indicating a robust
negation cost. In addition, sentences involving prominent
alternatives were rated as more accurately represented than
sentences involving non-prominent alternatives. Crucially,
the significant interaction indicates that the effect of negation
depended on alternative prominence: the decrement in accu-
racy due to negation was larger for non-prominent items than
for prominent items.

This pattern shows that even within open alternative spaces,
negation is resolved more successfully when a highly salient
alternative is available. Importantly, this does not mean that
the model consistently depicted the canonical alternative to
the negated noun. In many cases, negated prompts elicited
heterogeneous outcomes, including explicit negation marking
(e.g., a prohibition sign over an alligator), depictions of alter-
natives that were not the most prominent according to human
norms, hybrid or distorted objects, images emphasizing ab-
sence rather than replacement, or images in which the negated
category was visually alluded to (e.g., via costumes) rather
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Figure 3: Experiment 2 - Mean accuracy ratings (±𝑠𝑒).

than depicted directly (e.g., “kein Tiger” rendered as a cat
wearing tiger-like features).

Nevertheless, the prominence manipulation reliably mod-
ulated accuracy ratings: negated sentences associated with
highly dominant alternatives were judged as better matched
than those with diffuse alternative distributions. This indicates
that alternative prominence affects the model’s ability to pro-
duce evaluably coherent representations under negation, even
when the output does not correspond to a single, well-defined
substitute. In this sense, the effect of prominence does not
seem tied to the explicit depiction of a specific alternative, but
to the overall success with which negation can be externalized
into a visually interpretable state of affairs. See Figure 4 for
example outputs.

Discussion
The present work used text-to-image generation as a com-
plementary methodological paradigm for investigating how
negation is resolved when linguistic input does not uniquely
specify a state of affairs. Psycholinguistic research has shown
that negation is not interpreted as a strict logical comple-
ment, but is resolved selectively depending on the structure
and salience of available alternatives. In visual-world studies,
listeners shift attention toward an implied alternative primar-
ily when contextual constraints restrict the alternative space
(Orenes et al., 2014). Complementary evidence from auto-
matic alternative activation suggests that, even without ex-
plicit contextual enumeration, negation reliably activates al-
ternatives mainly when a particularly prominent candidate is
available (Capuano et al., 2023). Building on these converg-
ing findings, we asked whether similar selectivity emerges
when negation must be externalized into an explicit visual
representation. It is important to clarify the level at which the
present paradigm is intended to connect to human negation re-
search. The relevant comparison is not between model image
generation and an analogous offline image-production task in
humans. Rather, the question is whether a system required
to externalize negation shows the same sensitivity to coun-
terstate availability that has been observed in human online
processing.

In Experiment 1, participants rated how accurately images

(a) Prominent, Affirmative:
That is an onion.

(b) Non-prominent, Affirma-
tive: That is a chair.

(c) Prominent, Negated:
That is not an onion.

(d) Non-prominent, Negated:
That is not a chair.

Figure 4: Experiment 2 - Example model outputs.

generated by Stable Diffusion XL matched affirmative and
negated prompts differing in predicate arity. We observed a
robust negation cost and a polarity × arity interaction, with
larger accuracy decrements for multinary than for binary pred-
icates. This supports the view that negation is easier to resolve
when linguistic structure provides a readily available counter-
state. Binary predicates such as empty encode conventional
contrasts that guide interpretation under negation, whereas
multinary predicates such as contain vegetables evoke broader,
less structured alternative spaces. A key contribution of Ex-
periment 1 is that this asymmetry was implemented through
predicate semantics rather than explicit enumeration of alter-
natives. Unlike Orenes et al. (2014), where verbal context
explicitly restricts the alternative set, our manipulation varied
the extent to which predicates themselves privileged a coun-
terstate. Although both binary and multinary negated prompts
are compatible with many possible world states, binary pred-
icates provide a conventionalized contrast that can serve as
a default resolution. This suggests that negation success de-
pends not on the cardinality of the alternative space per se, but
on how linguistic structure organizes that space and highlights
a relevant counterstate.

Experiment 2 sharpened this interpretation by holding con-
trast structure constant and manipulating only alternative
prominence. All items involved open, multinary alternative
spaces; what varied was whether world knowledge strongly
favored a single alternative. Using normed materials from
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Capuano et al. (2023), we found a polarity × prominence
interaction: negated prompts were rated as more accurately
represented when a highly dominant alternative was available.
Importantly, this effect did not depend on the consistent depic-
tion of a canonical substitute. Instead, prominent items tended
to yield outputs that were more coherent or interpretable over-
all, even when negation was conveyed through symbolic mark-
ing or near-miss representations. Interestingly, cases in which
the model failed to resolve negation and instead depicted the
negated referent bear a qualitative resemblance to patterns ob-
served in human processing. In visual-world studies, listeners
sometimes maintain attention on the negated state of affairs
when the alternative space is weakly constrained (Orenes et
al., 2014). While the underlying mechanisms might differ, this
parallel suggests that failures to resolve negation may reflect
similar constraints on alternative selection under conditions
of low informativeness.

Together, the two experiments indicate that apparent “bi-
nary advantages” in negation do not arise from the number
of alternatives per se, but from the extent to which linguistic
or conceptual structure constrains interpretation. Such con-
straints can be categorical, as in predicates with conventional-
ized contrasts (Experiment 1), or graded, as in distributions of
alternative prominence derived from world knowledge (Exper-
iment 2). In both cases, the critical factor is whether negation
can be resolved away from the affirmative default into some
coherent counterstate.

Methodologically, the present work highlights the value of
multimodal generation as a tool for studying meaning. The ad-
vantage of this paradigm is not that AI-generated images are
intrinsically preferable to human-designed stimuli, but that
text-to-image systems cannot leave negation underspecified:
generating an image for a negated description requires com-
mitting to some concrete state of affairs, making the outcome
of negation resolution observable and measurable via human
judgments. While model behavior cannot be taken as direct
evidence about human processing, this forced representational
commitment can sharpen theoretical hypotheses about the role
of contrast structure and alternative salience.

In light of this methodological perspective, the present re-
sults highlight a more specific unresolved issue in the inter-
pretation of prominence effects in human negation research:
what makes one alternative more available than others. Prior
work has typically operationalized alternative dominance via
cloze completion, which provides a useful behavioral index
of prominence but does not explain why some concepts yield
sharply peaked alternative distributions whereas others do not.
For example, items such as onion may privilege a highly dom-
inant alternative, whereas items such as chair do not; this dif-
ference could arise from factors including taxonomic neigh-
borhood structure, habitual contrasts in experience, perceptual
similarity, communicative conventions, or broader event and
world knowledge. In this sense, alternative prominence is
best understood not as a fully explanatory notion, but as a
higher-level descriptive construct that must be decomposed

into more specific representational factors. The present data
suggest one route for doing so. Qualitatively, negated prompts
did not fail uniformly; instead, the model relied on different
strategies, including depiction of plausible alternatives, sym-
bolic negation marking, hybrid or near-miss representations,
and depictions of absence rather than replacement. If these
strategies vary systematically with predicate meaning and con-
ceptual structure, their distribution may help identify what
kinds of information support negation resolution when no ex-
plicit counterstate is given. More broadly, such regularities
could generate hypotheses for human research by distinguish-
ing cases in which negation is resolved through substitution
of a salient alternative from cases in which it is supported
by other resources, such as perceptual resemblance, symbolic
conventions, or schematic representations of absence.

Several limitations should be noted. First, the dependent
measure was a subjective accuracy rating, which may reflect
multiple sources of mismatch, including visual quality. How-
ever, the consistent polarity effects and targeted interactions
capture systematic differences in how negation is handled
across conditions, rather than noise in image quality alone.
Second, Experiment 2 employed a different image-generation
system than Experiment 1 for practical reasons, limiting strict
comparability across model architectures. However, the pri-
mary aim of the present work is not to characterize how differ-
ent models implement negation, but to use them as method-
ological tools to probe how negation is resolved under forced
representational commitment.

In sum, the present study shows that negation difficulties in
multimodal generation are not uniform, but depend systemat-
ically on how strongly linguistic input constrains the space of
relevant alternatives. Across a predicate-based manipulation
(Experiment 1) and a prominence manipulation (Experiment
2), negation was more successfully resolved when linguistic
or conceptual structure privileged a counterstate. These find-
ings align with psycholinguistic accounts in which negation
serves a corrective function and interpretation proceeds by
constraining relevant alternatives rather than by computing a
logical complement. More broadly, the results illustrate how
multimodal generative systems can function as hypothesis-
generating tools for theories of meaning representation, help-
ing to clarify which aspects of alternative structure facilitate
resolution and where existing human paradigms leave open
how negation is ultimately represented.
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