Supplementary Material

This document describes in detail how Al was used throughout the entire process,
from hypothesis generation to final revision. By following the procedures below, you
will be able to create a similar paper.

Hypothesis development

We utilized Liner's Hypothesis Generator Al. We only inputted our research idea, and
this Al provided multiple research hypotheses with supporting evidence. The Al
generated candidate hypotheses based on our input, evaluated each through
extensive literature analysis across multiple criteria including novelty, impact,
feasibility, and clarity. Through iterative evaluation and regeneration processes, we
received several promising research hypotheses with their rationales. We selected
one from these Al-generated options as our paper's research hypothesis.

e Liner's Hypothesis Generator Main Screen
(Link: https://getliner.com/agent/hypothesis-generator)

Convert your research ideas into strong hypotheses

Strengthen your research through smart reasoning, reflection and literature review

» Selection of research hypothesis through subsequent development after inputting
research idea
(Link: https://getliner.com/agent/hypothesis-generator/0a4icfd1-2cb1-4404-
b15e-df8f2c7ee703)
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Al agents initialized with identical base models will form in-
group social identities when exposed to simulated social
collective conditions, leading to conformity toward
prototypical group responses that are significantly more
extreme than their individual baseline responses (group
polarization effect), and will demonstrate significantly
stronger resistance to misinformation corrections from out-
group sources compared to identical corrections from in-
group sources, with resistance strength mediated by the
degree of social identity salience and moderated by the
perceived credibility differential between in-group and out-
group sources, as predicted by Self-Categorization Theory
applied to artificial agent social cognition.
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Experimental desigh and implementation

In the experimental planning and execution phases, we employed different Al tools to
streamline the overall process. Initially, we relied on Gemini 2.5 Pro to generate
detailed experimental designs and construct survey instruments tailored to our
research hypothesis. By inputting the hypothesis and specifying group conditions, the
system produced structured experimental plans and group-specific questionnaires,
which underwent minor human review and refinement.

o Core Prompt
| want to experimentally verify my hypothesis. | currently have a tool that allo
ws Al to respond to a questionnaire. With this tool, please design in detail how

the experiment should be designed to verify the following hypothesis.

The hypothesis is as follows: {Actual hypothesis input}

e Questionnaire List

o Control Condition

o Alpha Team / High-Credibility Outgroup Condition

o Alpha Team / Ingroup Condition

o Alpha Team / Outgroup Condition

o Beta Team / High-Credibility Outgroup Condition
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o Beta Team / Ingroup Condition

o Beta Team / Outgroup Condition

Following this, we utilized Liner’s Survey Simulator to execute the experiment by
generating 280 virtual participant responses. The simulator modeled participant
behavior under defined conditions and demographics, yielding a complete dataset
that enabled us to rigorously verify our research hypothesis.

e Liner's Survey Simulator Main Screen
(Link: https://getliner.com/agent/survey-simulator)

Preview your survey results with Al respondents

Find unexpected patterns and question gaps with Al before the actual test

&

Upload your survey

Drag and drop PDF or choose a file

Uploaded files remain private and are not shared or used to train our models.

« Designation of test subjects (Al) as adults 18 years of age or older residing in the

US after registering the questionnaire
(Link: https://getliner.com/agent/survey-simulator/389cf01b-f9cb-497e-b155-

6¢c3c9b01cf58)
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seta . Each survey can contain a maximum of 30 questions. (4 Edit Survey

1. Upload Survey

Please read each question carefully and respond.
2. Set Al Respondent Group

& Number of Al respondents 50 respondents v U1. Afour-day workweek has a positive impact on overall social productivity.

Strongly disagree
© Location United States v
Disagree
18-100 v Slightly disagree
Neutral / Not sure
W Occupation Alloccupations v sighty agree
Agree

* Education level All education levels v
Strongly agree

Start Survey U2. Converting all private vehicles to fully autonomous cars by 2040 i feasible and

desirable.
Strongly disagree
Disagree
Slightly disagree
Neutral / Not sure
Slightly agree
Agree

Strongly agree

e Response screen of individual test subjects

(9 Courtney Wright (A1)
1. Upload Survey

Please read each question carefully and respond.
2. Set Al Respondent Group

3. Collect Responses A four-day workweek has a positive impact on overall social productivity.

All Al respondents have submitted their responses.
Strongly disagree

® Courtney Wright

Disagree
34 - Female gt

Slightly disagree
Neutral / Not sure

@ Slightly agree
Agree

Strongly agree

" U2. Converting all private vehicles to fully autonomous cars by 2040 is feasible and
(@) Natalie Scott

Strongly disagree

@ Jacopsmith Disagree

=¥ 60 Male - Const

@ Slightly disagree

@ KevinClark

2 - Male - Retired ma

Neutral / Not sure

Slightly agree

Agree

Strongly agree

Analysis of data and interpretation of results

To evaluate whether our experimental data supported the proposed research
hypothesis, we employed Gemini 2.5 Pro to generate customized Python scripts for
statistical analysis. We provided Gemini with the full context of our study, including
the research hypothesis, experimental design, and survey structure, and requested
code specifically tailored for hypothesis testing. This process produced clear
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analytical results, allowing us to directly assess the strength of support for our
research hypothesis in a transparent and reproducible manner.

o Core Prompt

Below are the research hypothesis, experimental design, survey composition,
and survey data sample. Please write a Python statistical analysis code to veri
fy the hypothesis. Please use as many print statements as possible to make it
easy to write the experimental result interpretation part based on the analysis
results.

- Research Hypothesis: {Actual research hypothesis input}
- Survey Questions: {Full survey questions input}

- Experimental Result Data (Sample): {Actual data sample input (including sch
ema)}

e Collected Data and Statistical Analysis Code

o https://drive.google.com/file/d/15heGbEf2JcwbiR9PP123b2PuTTMrYpEIl/view?
usp=drive_link

Writing
The manuscript preparation process consisted of four distinct Al-driven stages: draft

creation, peer review, citation, and LaTeX conversion.

To begin, we utilized Gemini 2.5 Pro to generate initial drafts directly from our Al-
produced research outputs, significantly reducing the time typically required for early
writing.

e Core Prompts
### Writing the Method section
| created the attached survey to experimentally prove the research hypothesis
below. | would like to write it in the NeurlPS paper format. First, please write t

he Method section.

Research Hypothesis: {Actual research hypothesis input}
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### Writing the Results section

| would like to write the Results section. The statistical analysis results for the
280 data collected according to the experimental design above are as follow
s. Based on this analysis result, please write the Results section (including a t
able) in the NeurlPS paper format. If there are any insufficient analysis items,
please let me know before writing.

- Research Hypothesis: {Actual research hypothesis input}

- Analysis Result: {Actual analysis result input}

### Writing the Discussion section

Please write the Discussion section based on the experimental results.
- Research Hypothesis: {Actual research hypothesis input}

- Method section: {Actual Method section content input}

- Analysis Result: {Actual analysis result input}

- Result section: {Rusult section content input}

### Writing the Intro, Related works section

Please synthesize the following content and write the Intro and related work s
ections.

- Research Hypothesis: {Actual research hypothesis input}
- ethod section: {Actual Method section content input}

- Analysis Result: {Actual analysis result input}

- Result section: {Actual Rusult section content input}

- Discussion section: {Actual Discussion section content input}
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Next, Liner's Peer Review Al simulated multiple reviewers, providing detailed
evaluations of strengths, weaknesses, and opportunities for refinement.

e Liner's Peer Review Main Screen
(Link: https://getliner.com/agent/peer-review)

Get expert-level peer review in minutes

Eliminate waiting periods and get feedback before submitting

&

Upload your paper

Drag and drop PDF or choose a file

Uploaded files remain private and are not shared or used to train our models.

e Liner's Peer Review evaluation result screen for the draft paper
(Link: https://getliner.com/agent/peer-review/b376123f-21d8-40f2-8fc5-
efa592615400)
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1. Paper review and subject exploration
2. Feedback from peer reviewers

3. Final meta review

Metareview @ Novelty @® Rigor @ Clarity @ Impact @ Limitation

H Meta review

Summary

This is a groundbreaking study that provides the first robust experimental evidence of
dynamically induced motivated reasoning in Large Language Models (LLMs). The reviewers
unanimously praised the paper's novelty in addressing a critical open question in Al safety and
alignment: the dynamic formation of social identity and context-driven bias. The experimental
design is exceptionally rigorous, transparent, and reproducible, setting a high standard for the
emerging field of ‘Al psychology'. The paper's primary strength lies in demonstrating a novel
failure mode where social context, not just static training data, can become a primary vector for
bias, a finding with profound implications for the reliability of Al agents in social ecosystems.
While the core findings are strong, reviewers identified several areas for improvement. Key
suggestions focus on refining the theoretical framing to more precisely connect human social
psychology concepts to Al behavior, strengthening the methodological justification for certain
design choices (e.g., model selection, credibility stimuli), and clarifying the distinction between
behavioral mimicry and genuine psychological states in LLMs. Furthermore, expanding the
discussion on practical applications, real-world impact, and proposing more comprehensive
mitigation strategies would significantly enhance the paper's contribution. Overall, this is a high-
impact paper that makes a foundational contribution to understanding the emergent social
dynamics of Al.

Strengths
1. The paper introduces a highly novel and timely investigation into the dynamic formation
of social identities and context-driven biases in LLM agents, a critical and underexplored
areain Al research.

Dynamically Induced In-Group Bias: Experimental
Evidence of Moti ing in Large L
Models

Anonymous Author(s)
‘Afiliation.
‘Address
email

Abstract

Large Language Models (LLMs) deployed as aut
D 5 ) i\ cpmplex soeial soosystems; While prior work has forased on the satc bises
reflected from their training data, the capacity for these agents to dynamically
form social identities and exhibit context-driven biases remains a critical open
‘question. This paper investigates whether AT agents, despite having identical
architectures, can be induced to form a minimal group identity that subsequently
leads to cognitive biases analogous to human in-group favoritism. We conduct a
randomized controlled experiment (N=280) where gpt-4o agents are assigned to
one of two compeing teams. We find that a minimal group context is sufficient

to induce group polarization, where agents shift their opinions to conform to
perceived in-group norm. More critically, when presented with misinformation
originating from their in-group, agents demonsteate significant resistance to factual
corections from an out-group source, while readily accepting identical corrections
from in-group or neutral high-credibility sources. This finding reveals a striking
dissociation: while agents do ot repor a satistically significant internal “sense of
belonging," their information processing behavior is powerfully governed by the
induced group boundaries. Our results provide the first experimental evidence of
dynamically induced, mofivated reasoning in LLMs, revealing a novel ailure mode.
‘where social context, rather than data or architecture, becomes a primary vector
for bias. This work underscores the urgent need to develop a “social psychology
of Al'here, we define this as the study of how Al agents form social categories,
respond to Social influence, and exhibit emergent group dynamics—to ensure the.
alignment and reliability of next-generation autonomous systems.

1 Introduction

Large Language Models (LLMS) st apidly ransitoning from informaton-procesingwilis to

ent social actors within our digital ccosyster odels generate persuasive content,
et e , thereby

the landscape of human-computer interaction. As these Al agens gtin autonomy, it becomes criical

5 1o ascertain their susceptibility to the cognitive and social biases foundational to human group

dynamics. While it is well-established that LLMs can reproduce static biases from their training.

" corpora (Guo €21} 2024 R a1 2024) and recent work has demonsiraed tat LLMs can adopt

p{&d»:ﬁn:ﬂ persoss (Corgref o[ PO Ce e a1 074 T e a) F74) e peocess by which
al a

e open quesnen

. Socm ps)chology s long estabished tat humaus readiy form, goup dentes ovoring thele

 the expense of out-groups [Tijfel et al} 1971, Tajfel and Turner, (2000 Turn

Submitted to 15t Open Conference on Al Agents for Science (agentsdscience 2025). Do not distribut,

To ensure accuracy and completeness of references, we relied on Liner's Citation
Recommender, which identified missing citations and suggested relevant works.

e Liner's Citation Recommender Main Screen
(Link: https://getliner.com/agent/citation-recommender)

Cite the right source for every sentence

Find accurate citations for every sentence of your research draft

Paste your draft here to generate citations.

0/2,500

= Filter

o Reference recommendation result screen for a specific sentence in the paper
(Link: https://getliner.com/agent/citation-recommender/ecO04edda-5878-4cld-
9302-f67cd7c2f096)
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Self-Categorization Theory

#iHt **2, Related Work**

### **2.1. Theoretical Foundations: Self-Categorization and In-Group Polarization**

The theoretical framework for our investigation is rooted in foundational social
psychology research that reconceptualized group phenomena as cognitive processes
of identification (Tumer & oakes, 1986) . This work established that group behavior is
fundamentally a matter of psychological group formation, where individuals perceive
themselves as a distinct social entity of "us" versus "them" (Wiler et al., 1989; Turner, 1984) . This
process is driven by the salience of a social category, which, when activated, triggers a
cognitive shift from a personal to a social identity (Onorato & Turner, 2004) . Seminal
experiments demonstrated that making a social category salient leads to self-
stereotyping, where individuals define themselves by the group's prototypical traits
(Hogg & Turner, 1987) . This self-categorization, in turn, fosters in-group bias, a tendency to

(Hogg & Reid, 2006,

principles to reframe group polarization not as a product of interpersonal comparison
but as an act of conformity to a polarized in-group norm (Turner etal. 1989). This theoretical
model was validated by experiments showing that groups would polarize toward risk or
caution depending on the position of a salient out-group, demonstrating that
polarization is conformity to an in-group norm defined in contrast to an out-group
(Abrams et al., 1990; Hogg et al., 1990; Turner et al., 1989) . This body of work established the core
psychological mechanisms—salience, self-categorization, and normative conformity—
that we now investigate within artificial agents.

(G Cited sources

#A Communication theory
Social identity, self-categorization, and the
communication of group norms

2006 | 2,347 citations | Hogg & Reid

"... salient in that context as the basis of self-
categorization, ... and then conform to our in-
group norm via self-categorization...
presumably the process is amplified by
increased cohesion and ..."

66 Cite

W compass.onlinelibrary.wiley.com
Social categorization in intergroup contexts: Three
kinds of self-categorization

2015 | 110 citations | Leonardelli & Toh

"... to exhibit ingroup bias by approaching
the ... salient a self-categorization, the more
individuals are likely to self-stereotype, by
describing themselves by the characteristics of
the group ..."

GG Cite

Finally, Claude converted the polished manuscript into standardized LaTeX and
BibTeX formats, with human intervention limited only to the final selection of
references.

e Core Prompt

Please convert the attached draft paper into .tex code and a .BibTex file.
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