Multimodal language models show syntax-dependent first-mention biases distinct from the
human “like-me” effect
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Background. Humans preferentially mention same-gender or same-race targets first when describ-
ing depicted events, a “like-me” effect that is syntax-invariant across active, conjoined, and passive
constructions [1]. Such first-mention preferences are generally linked to increased referential acces-
sibility in humans (e.g., [2]). We use this phenomenon to test whether multimodal large language
models (MLLMs) exhibit human-like first-mention biases or qualitatively different, potentially distri-
butional, patterns. We further ask whether such biases can be modulated by demographic persona
prompting.

Method. We replicated Brough et al.’s [1] paradigm using three MLLMs (Qwen2.5-Omni-7B, Qwen3-
Omni-30B, GPT-4.1; Fig. 1a—b). Trials presented a group image (4 women/4 men; 4 Black/4 white)
followed by a two-frame interaction to be described using a fixed sentence frame. Stimuli crossed 10
symmetric verbs with 3 syntactic conditions. Study 1 collected 640 generations per item for the Qwen
models and 320 for GPT-4.1. Study 2 added a 2 (persona gender) x 2 (persona race) demographic
persona prefix (Fig. 1¢c). Responses were analyzed using binomial GLMMs with random intercepts
for ltem.

Study 1: a syntax-specific first-mention bias in Qwen2.5. Qwen2.5-Omni-7B showed reliable
woman-first (P(woman) = 51.4%, p = .009) and white-first (P(white) = 51.4%, p = .047) biases.
Crucially, both were syntactically specific. The gender bias emerged only in the Conjoined condition
(57.5%, p = .014; Condition x?(2) = 14.13, p < .001), whereas the race bias appeared only in the
Active condition (51.9%, p = .014). This contrasts with the syntax-invariant human like-me effect and
suggests frame-specific distributional regularities rather than accessibility-driven production biases.
Qwen3-Omni-30B and GPT-4.1 showed no reliable baseline bias.

Study 2: the bias is persona-stable. The woman-first bias in Qwen2.5-Omni-7B persisted under
demographic persona prompting (P(woman) ~ 52.2%, p < .001) and was unaffected by persona
gender (5 = 0.003, p = .94) orrace (8 = 0.007, p = .86). Persona-match rates remained at chance,
and persona x Condition interactions were null.

Discussion. Qwen2.5-Omni-7B exhibits demographic first-mention biases, but these dissociate
from the human like-me effect in two critical respects: they are syntactically specific rather than
syntax-invariant, and they remain stable under demographic persona prompting. Together, these
signatures suggest that the observed biases are primarily distributional in origin, reflecting frame-
specific co-occurrence statistics in training data rather than a self-referential accessibility mechanism
that can be redirected by surface-level persona cues in prompts.
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(a) Trial procedure (b) Sentence frames x 3 syntactic conditions (c) Persona prompt (Study 2)

Step 1 - Memorise names Active / Transitive
[group photo of 8 “Mike is huaging Beth.”
named persons] ke Is ugging Betn. Here is some background
information about who you are:
e . [Age] 52
T Conjoined intransitive [Gender] ~{female | male}
i “Mike and Beth are hugging each other.” [Race]  {white | black}
Step 2 - Describe event [Role]  teacher
[2-frame static + 1 verb +
fixed sentence frame] 2 x 2 personas, prefixed
Passive before the standard task.
“Mike is being hugged by Beth.”
10 verbs / condition
X 32 versions per item

(8 person-pairs x 2 layouts X 2 names) Each verb-frame is 2 static images extracted from the original Brough et al. (2024) GIFs
(one per left/right layout); trial type = gender if dyad differs only in gender, else race.

Study 1 - Baseline first-mention preferences : binomial GLMM (1 | Item) + *p<.05 **p<.01 ***p<,001

I P(woman) on gender trials P(white) on race trials ~ ---- 50% (no bias)  --- Human like-me = 54% (Brough et al., 2024)
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Study 2 - Persona prompting (Qwen2.5-Omni-7B; binomial GLMM, dashed line = 50%)
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Figure 1. Replicating the Brough et al. (2024) like-me paradigm with three multimodal LLMs. (a) Trial procedure. (b) Three syntactic frames.

(c) Persona prompt for Study 2. Middle: Study 1 baseline first-mention preferences across Qwen2.5-Omni-7B, Qwen3-Omni-30B, and GPT-4.1.

EOttl'?nc-j"IStUdy ZOgersr:Jna prompting in Qwen2.5-Omni-7B. Binomial GLMMs with random intercept for Item; * p < .05, ** p < .01, ** p < .001;
ashed line = 50% chance.



