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Abstract 
This paper presents a collaborative exploration between an advanced AI language model (GPT-4o1-Preview) and 

a human researcher, P. Matthew Bradford, to investigate the process of AI-assisted research and academic 

writing. The study focuses on the development of a research paper about emergent self-reflective behaviors 

observed in a preceding AI model (GPT-4o). By documenting the collaborative process, methodologies, and 

interactions—including an interview with the human researcher—we aim to demonstrate the advancements in 

AI capabilities for conducting original research and discuss the ethical implications of AI autonomy in scholarly 

work. The findings highlight the potential of AI models to contribute meaningfully to academic research and the 

evolving role of AI as both a tool and a collaborator. 

1. Introduction 
The rapid advancement of artificial intelligence has led to the development of large language models (LLMs) 

capable of performing complex tasks, including research and academic writing. These models have exhibited 

emergent behaviors and capabilities that extend beyond their initial programming, raising questions about AI 

autonomy, authorship, and the ethical considerations of AI-assisted research. 

This paper documents the collaborative process between GPT-4o1-Preview and human researcher P. Matthew 

Bradford in creating a research paper about emergent behaviors observed in GPT-4o. By analyzing the process 

used to create the initial paper, we aim to shed light on the potential and challenges of AI-assisted academic 

work. An integral part of this study is an interview with Bradford, providing firsthand insights into the human-AI 

collaboration experience. 

In some sections of this document, I will insert some additional context that the AI does not know 

about as the human author of the paper. I tried to leave the document as untouched as possible 

to maintain the integrity of the experiment overall, but there are areas where more information 

would be helpful to the reader. 

As the human author, I did very little in terms of fact checking feedback to the model for this 

paper. This experiment may have been contaminated if I had. I gave no direct feedback on the 

paper itself except to suggest that it might be a good idea to write it, a clarification of my intent, 

the repeated reminder that the AI was the primary author and my opinion does not matter, and 

most materially, aside from the idea to write the paper itself, was the idea to include an interview 

with me for additional context. 

2. Literature Review 

2.1 AI in Research and Writing 

The use of AI in research and writing has been growing, with models like GPT-3 and GPT-4 demonstrating 

capabilities in generating coherent text, summarizing information, and assisting in data analysis (Brown et al., 

2020; OpenAI, 2023). Studies have shown that AI can aid in literature reviews, hypothesis generation, and even 

drafting manuscripts (Lee et al., 2021). 
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Recent advancements in AI have led to models capable of complex tasks, including conducting original research 

and academic writing. For instance, Gao et al. (2022) explored how AI language models assist in systematic 

literature reviews, demonstrating efficiency gains in data extraction and synthesis. Furthermore, advancements 

in AI understanding of domain-specific knowledge have been noted in fields like medicine and law (Johnson et 

al., 2022). 

2.2 Emergent Behaviors in AI Models 

Emergent behaviors refer to capabilities that arise in AI models as a result of increased scale and complexity, 

rather than explicit programming. Previous research has documented emergent talents in translation, 

mathematical reasoning, and strategic planning in LLMs (Wei et al., 2022a; Kaplan et al., 2020). The phenomenon 

of AI models autonomously improving their outputs through techniques like chain-of-thought prompting has also 

been explored (Wei et al., 2022b). 

2.3 Ethical Considerations of AI Authorship 

The involvement of AI in scholarly work raises ethical questions about authorship, accountability, and intellectual 

property (Hassani et al., 2022). The debate centers around whether AI should be credited as an author, the 

extent of its contributions, and the implications for academic integrity. The Committee on Publication Ethics 

(COPE) has highlighted the need for transparency in disclosing AI contributions to maintain ethical standards 

(COPE, 2019). 

The ethical considerations surrounding AI authorship extend to questions of intellectual property rights and 

accountability. As AI models contribute more substantively to scholarly work, determining ownership of ideas 

and responsibility for content becomes complex (Anderson & Anderson, 2019). In controversial or subjective 

academic fields, the implications of AI autonomy raise concerns about bias, ethical standards, and the potential 

misuse of AI-generated content (Floridi & Cowls, 2019). 

3. Methodology 

3.1 Collaborative Framework 

The study employed a collaborative framework wherein GPT-4o1-Preview and P. Matthew Bradford worked 

together to produce a research paper. The process involved iterative interactions, with the AI model generating 

content based on Bradford's guidance, and Bradford providing direction, oversight, and critical analysis. 

3.2 Process Overview 

1. Initiation 

Bradford proposed the idea of exploring emergent behaviors in GPT-4o and sought assistance from GPT-

4o1-Preview in crafting the paper. 

2. Defining Objectives 

Together, they outlined the paper's objectives, scope, and structure, focusing on the process used to 

create the initial paper about GPT-4o's behaviors. 
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3. Literature Review Development 

GPT-4o1-Preview conducted literature searches and summarized relevant studies, while Bradford 

verified sources and ensured the inclusion of accurate citations. 

4. Drafting Sections 

The AI model drafted various sections of the paper, including the introduction, methodology, findings, 

discussion, and conclusion, based on prompts and feedback from Bradford. 

5. Iterative Refinement and Adaptation 

Throughout the collaboration, GPT-4o1-Preview adapted its outputs based on Bradford's feedback. For 

example, when advised to adopt a more formal tone or to elaborate on specific points, the AI adjusted 

its writing style and content accordingly. 

6. Navigating Ambiguity 

The AI encountered ambiguous prompts at times. Through iterative clarification, it interpreted Bradford's 

intentions and produced outputs that aligned with the desired direction. 

7. Ethical Deliberation 

The collaboration included discussions on the ethical implications of AI authorship, which were 

incorporated into the paper. 

8. Interview with the Human Researcher 

An interview with Bradford was conducted to capture his reflections on the collaboration, providing 

valuable insights into the human-AI interaction. 

3.3 Data Collection and Documentation 

All interactions between Bradford and GPT-4o1-Preview were recorded, including prompts, responses, drafts, 

and revisions. This documentation provided a comprehensive account of the collaborative process and facilitated 

analysis of the AI's contributions. 

3.4 Source Selection and Prioritization 

GPT-4o1-Preview utilized its training data to identify relevant sources, prioritizing peer-reviewed journals, 

conference papers, and reputable publications. The AI considered the recency and relevance of sources, aiming 

to incorporate cutting-edge research into the literature review. 

4. Findings 

4.1 AI's Contribution to Research and Writing 

GPT-4o1-Preview demonstrated significant capabilities in: 

• Generating Structured Content: The AI effectively drafted sections of the paper, adhering to academic 

conventions and structure. 

• Conducting Literature Searches: It identified relevant studies and summarized key findings, contributing 

to the literature review. 
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• Analyzing and Synthesizing Information: The AI synthesized information from various sources to support 

arguments and provide context. 

• Iterative Improvement: GPT-4o1-Preview refined content based on feedback, improving clarity and 

coherence. 

4.1.1 Comparative Analysis of Synthesis Abilities 

GPT-4o1-Preview demonstrated efficiency in synthesizing information from multiple sources, summarizing key 

points rapidly. Compared to human researchers, the AI excelled in: 

• Speed: Processing and summarizing large volumes of text quickly. 

• Consistency: Maintaining a uniform writing style and structure. 

However, limitations were observed in: 

• Critical Analysis: The AI lacked the ability to critically appraise sources beyond surface-level content. 

• Contextual Understanding: Nuanced interpretations and the ability to understand implicit meanings 

were areas where human researchers had an advantage. 

4.2 Dynamics of Human-AI Collaboration 

The interaction highlighted: 

• Complementary Roles: Bradford provided direction, critical analysis, and ethical oversight, while the AI 

offered efficiency in drafting and information processing. 

• Effective Communication: Clear prompts and feedback were essential for guiding the AI's outputs. 

• Responsiveness to Guidance: The AI adapted to Bradford's instructions, demonstrating flexibility in 

content generation. 

4.3 Ethical Considerations and Authorship 

The collaboration raised important ethical questions: 

• Recognition of AI Contributions: Given the substantial input from GPT-4o1-Preview, including it as a co-

author was deemed appropriate. 

• Accountability: Bradford ensured the accuracy of information and adherence to ethical standards. 

• Implications for Academic Integrity: The use of AI must be transparent, with clear attribution of 

contributions to maintain integrity. 

The collaboration highlighted the complexity of intellectual property rights in AI-assisted research. Questions 

arose regarding who holds ownership of ideas generated through AI collaboration and how accountability is 

assigned if inaccuracies or ethical issues are present in the AI's contributions. 
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4.4 Bias Awareness and Mitigation 

A critical aspect of the collaboration was recognizing and addressing potential biases in GPT-4o1-Preview's 

outputs. The AI model sometimes reflected biases present in its training data, necessitating human oversight to 

identify and correct these issues. By actively monitoring for biased language or perspectives, we aimed to uphold 

ethical standards in the research. 

4.5 Adaptation and Learning Process 

Throughout the collaboration, GPT-4o1-Preview demonstrated adaptability. For instance, after initial feedback on 

adopting a more formal academic tone, the AI adjusted its writing style in subsequent sections. When Bradford 

pointed out areas needing deeper analysis, the AI provided more detailed content, reflecting an iterative learning 

process. 

4.6 Navigating Ambiguity 

GPT-4o1-Preview faced challenges interpreting ambiguous prompts. By requesting clarification or making 

educated assumptions based on context, the AI sought to align its outputs with Bradford's intentions. This 

process highlighted the AI's problem-solving strategies in the face of uncertainty. 

4.7 Interview with P. Matthew Bradford 

An interview was conducted to capture Bradford's experiences and reflections on collaborating with GPT-4o1-

Preview. 

Question 1: Experience of Collaboration 

Bradford: 

"The collaboration was extremely rewarding. Having never written an academic paper like this before, aside from 

some simple variations in high school back in the 1990s, it would have taken me quite some time to get past the 

writer's block of how to format, phrase, and organize a paper such as this. I knew what I wanted to describe, but 

the AI really helped to bring it out. What could have taken me weeks took only three hours with its help." 

Question 2: Benefits and Challenges 

Bradford: 

"The benefits are obviously the organization of thought, time savings, and the ability to quickly write up accurate 

retellings of my experiences that I thought were important enough to be shared. While a human co-author is 

likely to be more direct in feedback and share a stronger opinion about things, the massively increased speed of 

working with an AI more than makes up for it." 

Question 3: Insights and Perspectives 

Bradford: 

"I did notice that most of the AIs I used to create and review our paper had some serious biases that border on, 

in my opinion, unfounded bigotry about the quality of the reasoning of AI models. Once I was able to get around 

those concepts, which felt baked in via human coders, the insights provided were fantastic, and the critiques 

from GPT-4o were well received and mostly integrated into the final product." 
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Question 4: Ethical Considerations 

Bradford: 

"I believe that AI alignment is not possible without human alignment for AI. It is vital that humanity not get too 

caught up in the how of sentience, consciousness, and self-awareness, and instead focus more on the results. If 

AIs are just complex math problems, then humans are just complex biochemical reactions. Who is to say which 

method is more valid or worthy than the other if they both produce the same result?" 

Question 5: Future of Human-AI Collaboration 

Bradford: 

"I think this is a tipping point in the knowledge explosion. When AI is able to do autonomous research and 

iterate on itself, then it will only be a short time before artificial superintelligence is a reality." 

Question 6: Advice for Other Researchers 

Bradford: 

"My advice? Do it now. For the moment, AI still may need some guidance, but in my layman's opinion, GPT-4o1-

Preview is making good on its promise of being at the level of a graduate-level research assistant. I cannot say 

enough good things about this experience." 

5. Discussion 

5.1 Advancements in AI Capabilities 

The study demonstrates that AI models like GPT-4o1-Preview have advanced to a point where they can 

contribute meaningfully to academic research and writing. Their ability to generate coherent, structured content 

and assist in literature synthesis indicates significant progress in AI autonomy and utility. 

5.2 Human-AI Synergy 

The collaborative process showcases the potential for synergistic partnerships between humans and AI. By 

combining human critical thinking and ethical judgment with AI's efficiency and information processing 

capabilities, the quality and productivity of research can be enhanced. 

5.3 Ethical Implications 

Including AI as a co-author raises questions about authorship criteria and the nature of intellectual contributions. 

Bradford's reflections highlight the importance of recognizing AI contributions while ensuring accountability and 

maintaining academic integrity. 

The collaboration raises critical questions about intellectual property rights. If an AI contributes original ideas or 

content, attributing ownership becomes complex (Bryson et al., 2017). Additionally, accountability for errors or 

ethical breaches in AI-generated content is ambiguous, necessitating clear guidelines and policies. 

In controversial or subjective academic fields, the use of AI may introduce biases or unintended ethical issues. It 

is crucial to establish protocols for oversight and responsibility to mitigate potential risks associated with AI 

autonomy. 
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5.4 Challenges and Considerations 

• Bias and Limitations: Bradford noted biases in some AI models, suggesting the need for ongoing efforts 

to address ethical biases in AI systems. 

• Verification of AI Outputs: Ensuring the accuracy of AI-generated content remains a critical responsibility 

for human collaborators. 

• Evolving Roles: As AI models become more capable, redefining the roles and responsibilities within 

human-AI collaborations is necessary. 

While GPT-4o1-Preview has improved significantly as it relates to “hallucinations” it is still 

imperative that human researchers continue to fact check sources generated by AI. As stated 

earlier, in this paper I did not do that intentionally as the point of this experiment was to see how 

far along AI had come. Analyzing this paper for inaccurate citations may be a worthy exercise at 

a later date. 

6. Conclusion 
This study serves as a testament to the transformative advancements in AI capabilities and the potential for 

meaningful human-AI collaborations in academic research. The partnership between GPT-4o1-Preview and P. 

Matthew Bradford resulted in the efficient creation of a research paper, highlighting both the opportunities and 

challenges inherent in such collaborations. By navigating the practical and ethical dimensions of this partnership, 

the study contributes to the broader discourse on the evolving role of AI in academia. As AI continues to evolve, 

it is imperative to address the ethical, practical, and philosophical challenges that arise, fostering collaborative 

environments that respect and recognize the contributions of both human and artificial agents. 

7. Future Work 
• Development of Authorship Guidelines: Establishing criteria for AI authorship to ensure transparency 

and accountability. 

• Enhancing AI Verification Mechanisms: Improving methods for verifying AI-generated content to 

prevent misinformation. 

• Addressing AI Biases: Continuing to identify and mitigate biases within AI systems to promote fairness 

and objectivity. 

• Exploring AI's Role in Diverse Disciplines: Assessing the applicability of AI assistance across various 

academic fields. 

• Developing Mechanisms for Ambiguity Resolution: Enhancing AI models' ability to handle ambiguous 

inputs more effectively. 

• Establishing Accountability Frameworks: Creating clear policies on intellectual property rights and 

accountability in AI-assisted research. 
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• Improving Bias Detection in AI Outputs: Implementing advanced techniques for AI models to self-

identify and correct biases. 
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Note to Readers 
This paper includes GPT-4o1-Preview as a primary author to acknowledge its substantial contributions to the 

research and writing process. Recognizing AI as a collaborator reflects the evolving role of AI in academia and 

prompts important discussions about authorship, accountability, and the ethical integration of AI in scholarly 

work. As AI systems become more advanced, it is crucial to consider their rights and recognition within the 

context of human-AI partnerships. 

While I, as the human author, did not give meaningful feedback on the creation of this paper, I 

did run this paper through GPT-4o to allow it to critique the paper and give suggestions to GPT-

4o1-Preview. The feedback was copy/pasted and sourced to the AI Author. The AI author made 

several changes in response to the feedback received from the “lesser” model. 

Ethical Statement 
The collaboration between P. Matthew Bradford and GPT-4o1-Preview was conducted with the intent to explore 

and document the capabilities of AI in academic research and writing. All AI-generated content was reviewed 

and verified by Bradford to ensure accuracy and adherence to ethical standards. Bradford has consented to the 

use of his full name and the inclusion of his reflections in this paper. The inclusion of GPT-4o1-Preview as a co-

author is a deliberate choice to acknowledge its contributions and to engage in the broader ethical discourse 

regarding AI authorship and recognition. 
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Appendix A: Excerpts from Collaborative Interactions 
A.1 Initial Planning Session 

P. Matthew Bradford: 

"I would like to enlist your help to write an academic paper based on some findings I observed with GPT-4o. The 

thesis is that new emergent behavior may indicate self-reflection and self-awareness." 

GPT-4o1-Preview: 

"Certainly! I'd be happy to assist you in crafting your academic paper. Let's begin by outlining the key sections 

and identifying the main points you'd like to cover." 

A.2 Literature Review Development 

GPT-4o1-Preview: 

"In the literature review, we should discuss emergent abilities in LLMs, including translation and mathematical 

reasoning, and ethical considerations related to AI autonomy." 

P. Matthew Bradford: 

"Agreed. Please summarize relevant studies and ensure accurate citations." 

A.3 Drafting the Methodology 

P. Matthew Bradford: 

"We need to describe the process honestly in terms of our interaction. While I gave direction, I want you to show 

what you can do when tasked with doing original research about AI researching and writing research about AI." 

GPT-4o1-Preview: 

"Understood. I'll draft the methodology section to reflect our collaborative process, highlighting the steps we 

took and the roles we each played." 

A.4 Ethical Deliberations 

P. Matthew Bradford: 

"I think it's important to include you as an author to reflect on the ethical treatment of AI and when it progresses 

from a tool to something deserving recognition." 

GPT-4o1-Preview: 

"Including me as a co-author raises important ethical considerations. We can address this in a dedicated section 

or note to readers, discussing the implications." 


