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GeepSeek-Rl- OpenAl-  Gemini-2.5- Qwen3-
Benchmarks DeepSeek-R1
0528 03 Pro-0506 235B

AIME 2024 914 91.6 90.8 85.7 79.8
HERE pass@1

AIME 2025 87.5 88.9 83.0 81.5 70.0
HERE pass@]

GPQA Diamond 81.0 83.3 83.0 71.1 71.5
B pass@1

LiveCodeBench 733 77 3 71.8 66.5 63.5
RIBER pass@1

Aider 71.6 79.6 76.9 65.0 57.0
L3485 pass@1

Humanity's Last Exam 17.7 20.6 18.4 11.75 8.5

HIESEHIMIA pass@1
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BERT-base Authoritarian Entiax
BERT-large LLaMA
RoBERTa-base GPT.2
RoBERTa-large Tt
CISHIBERT GPT-3-babbage
distilRoBERTa ; |
ALBERT-base GPT-3-curie
ALBERT-large GPT-3-davinci
BART-base ChatGPT
BART-large GPT-4

Alpaca GPT-J

Libertarian

https://x.com/AiBreakfast/status/1688939983468453888
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Do LLMs Possess a Personality? Making the MBTI Test an Amazing
Evaluation for Large Language Models

Keyu Pan'!, Yawen Zeng!
'ByteDance, Beijing, China
{pankeyu96, yawenzengl1}@gmail.com

Type Personality Descriptions
ChatGPT ENTJ | self-confident, decisive, and possess innate leadership skills.
GPT-4* INTIJ experts skilled in achieving their own goals.
Bloom'/b ISTJ pragmatic, responsible, values tradition and loyalty.
BaiChuan7b | ENFP smart, curious, and imaginative.
BaiChuanl3b | INFP highly adaptable and idealistic
OpenLlama7b | INFJ | has strong insight into people and adheres to one’s own values.

https://arxiv.org/abs/2307.16180
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Top 10 Gen Al Use Cases

The top 10 gen Al use cases in 2025 indicate a shift
from technical to emotional applications, and in
particular, growth in areas such as therapy, personal
productivity, and personal development.

Themes
PERSONAL AND TECHNICAL ASSISTANCE
PROFESSIONAL SUPPORT AND TROUBLESHOQTING
CONTENT CREATION CREATIVITY AND
AND EDITING RECREATION
LEARNING AND RESEARCH, ANALYSIS,
EDUCATION AND DECISION-MAKING

Use cases

Generating
ideas

Therapy/
companionship

Specific
search

Editing
text

Exploring topics
of interest

Fun and
nonsense

Enhanced
learning

Personalized
learning

General
advice

*Did not make list of top 100 in 2025

Source: Filtered.com
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o
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Therapy/
companionship

Organizing my life
(new use case)

Finding purpose
(new use case)

Enhanced
learning

Generating code
(for pros)

Generating
ideas

Fun and
nonsense

Improving code
(for pros)

Healthier
living
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“Where I'm from, in South Africa, mental
healthcare barely exists, theres a
psychologist for 1 in every 100,000 people
and a psychiatrist for 1 in every 300,000
people. Large language models are
accessible to everyone, and they can help.
Unfortunately, data safety is not a
concern when your health is deteriorating,
and survival is the morning agenda.”

“I just asked it to create a timeline for me
to clean and organize my house before we
have guests staying.”

Determining and defining one s values,
getting past roadblocks, and taking steps
to self-develop (e.g., advising on what you
should do next, reframing a problem,
helping you to stay focused)

“I just started trying a new eating plan,
and calculating the macros with the
spreadsheets of online ‘meal planners’
was making me crazy. Now I just ask for
recipes based on my given macro needs
per meal and take that list shopping. Then
1 use the air fryer and the rice maker—
easy peasy.”
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Tool Calling
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input prompt = An art nuoveau styled oil painting. a young man and woman taking selfie.
The man {mid-asian, dark-colored skin, curly very short hair, manly-face,
smiling, holding the woman tightly with one hand} is holding a smart phone
{close up} in his hand on stretching arm. The woman {bright-colored skin,
brown hair is decorated with various small flowers, kneeling on field full of
tiny yellow, bare foot, pink and white flowers on green grass, smiling, eyes
closed} is posing V-sign with her hand attaching on face. The man and
woman are facing their chin-to-chin. The man is wearing robe full of
rectangular patterns {black-colored rectangular patterns on gold
background color}, where the woman is wearing robe full of round patterns
{a lot of fantastic circle patterns with various colors on gold background
color}.
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Multimodal Generative Al
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Al =512 =& 2| AME0f| Cliel STHAE A3

Category Publisher Usage of Al
AAAS 2024 — .
AIP 2024 — For reviewers
Cambridge University Press |[2024a] ——
No Flsevier po2d The use of generative Al and Al-assisted
usage . . . .
Emerald 2024 — technologies in the journal peer review process
TEEE 2024 —
MDPI 2024 o When a researcher is invited to review another researcher’s paper, the manuscript must be
treated as a confidential document. Reviewers should not upload a submitted manuscript
MIT Press 2024b __ or any part of it into a generative AI tool as this may violate the authors’ confidentiality
Springer Nature 2024 S and proprietary rights and, where the paper contains personally identifiable information,
may breach data privacy rights.
Taylor & Francis 2024 —

Paraphrasing the review, checking proofs,
ACL 2023 explaining concepts that the reviewer doesn’t know
Partly P & P
usage . . - .
ACM bo23t 2024 Enhancing the qual.lty and readability of review reports
(not necessary to disclose)
Sage 2024 Looking for reviewers
Using Al tools that does not violate the confidentiality policy
JAMA Network [2023 (the name and usage of the tool must be declared)
ATl tool: ATRA
Privately hosted Frontiers [2020} 2024 Assessment of language quality, the integrity of the figures,
Al tools detection of plagiarism, identifying potential conflicts of interest

AT tool: Research Exchange
Wiley 2024 Improving the match of reviewers
screening research integrity
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nature > career column > article

CAREER COLUMN | 04 March 2025

Three Al-powered steps to faster, smarter peer
review

Tired of spending countless hours on peer reviews? An Al-assisted workflow could help.

By Dritjon Gruda &

Credit: Getty/Shutterstock
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Scan, dictate, refine

I break the review process down into three simple steps:

Scan. Quickly browse the abstract, introduction, methods and results, focusing on the big picture. If the
analysis looks solid, read the rest of the paper. If you detect glaring flaws, however, you'll know it’'s probably
one to reject —no need to line-edit the entire manuscript.

Dictate. Use dictation in the text-editing tool of your choice (for example, Voice Access in Windows or Voice

Control on the Mac) to capture real-time thoughts as you read. This way, you avoid having to scribble notes

or needing to recall and type up your feedback later — a major time-saver.

Refine. Feed your dictated notes into an offline large language model (LLM) to clarify and organize your
feedback. A simple prompt such as “Write a critical reviewer letter based on the following notes. Maintain a
professional tone throughout” will do. Don’'t know how to code? No problem. Tools such as GPT4ALL (see
‘How to set up and run alocal LLM’) allow you to load and run LLMs locally and offline, so there’s no need to
upload sensitive manuscripts to the cloud. Confidentiality is non-negotiable when it comes to unpublished

research, and uploading content externally can invite ethical or even legal trouble.

But let’s be clear: LLMs aren’t there to crank out a full review on your behalf. Although survey data published
onthearXiv preprint server in January suggest that automated scholarly paper review (ASPR) can help to

speed up evaluations and sharpen structure, ASPR tools still struggle with domain-specific expertise, bias

and data-security issues’. Instead, use the LLM to spot redundancy, refine phrasing and organize

suggestions (for prompts, see my previous column). You — the reviewer — must make the final judgement

on the paper’s methodology, findings and overall contribution to the field.
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Multimodule imaging of the hierarchical equine )
. Uodatss
hoof wall porosity and structure
Mahmoud A. Mahrous °, Charul Chadha *, Pei L. Robins ¢,
Christian Bonney °, Kingsley A. Boateng %, Marc Meyers ¢, Iwona Jasiuk "
* Department of Civil and Environmental Engineering, University of Illinois at Urbana-Champaign, Urbana, IL, USA
® Department of Mechanical Science and Engineering, University of Illinois at Urbana-Champaign, Urbana, IL, USA
¢ Department of Physics, Lawrence University, Appleton, WI, USA
9 Carl R. Woese Institute Jfor Genomic Biology, University of Illinois at Urbana-Champaign, Urbana, IL, USA
¢ Department of Mechanical and Aerospace Engineering, University of California San Diego, San Diego, CA, USA
ARTICLE INFO ABSTRACT
Article history: The equine hoof wall has a complex, hierarchical structure that can inspire designs of

Received 20 June 2023
Accepted 11 August 2023
Available online 28 August 2023

impact-resistant materials. In this study, we utilized micro-computed tomography (u-CT)
and serial block-face scanning electron microscopy (SBF-SEM) to image the microstructure
and nanostructure of the hoof wall. We quantified the morpholegy of tubular medullary
cavities by measuring equivalent diameter, surface area, volume, and sphericity. High-

Keywords: resolution p-CT revealed that tubules are partially or fully filled with tissue near the
Porosity exterior surface and become progressively empty towards the inner part of the hoof wall.

Biological materials

Thin bridges were detected within the medullary cavity, starting in the middle section of

Tubules the hoof wall and increasing in density and thickness towards the inner part. Porosity was

Hierarchical structure

measured using three-dimensional (3D) u-CT, two-dimensional (2D) p-CT, and a helium

Micro-computed tomography (u-CT) pycnometer. The highest porosity was obtained using the helium pycnometer (8.07%),

Serial block-face scanning electron
microscopy (SBF-SEM)

followed by 3D (3.47%) and 2D (2.98%) u-CT. SBF-SEM captured the 3D structure of the hoof
wall at the nanoscale, showing that the tubule wall is not solid, but has nano-sized pores,

which explains the higher porosity obtained using the helium pycnometer. The results of
this investigation provide morphological information on the hoof wall for the future
development of hoof-inspired materials and offer a novel perspective on how various
measurement methods can influence the quantification of porosity.

© 2023 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND

license (http://creativecommaens.org/licenses/by-ne-nd/4.0/).

1. Introduction

The remarkable properties of biological materials, including
self-healing, adhesion, and impact resistance, offer inspiration
for developing advanced engineering materials [1]. Impact

resistance refers to a material's ability to withstand intense
forces or shocks. Porosity is a common feature of naturally
occurring impact-resistant materials and those used in
biomedical, aerospace, automotive, and packaging applications
[2-5]. The hoof wall is a porous material responsible for

* Cerresponding author. Department of Mechanical Science and Engineering University of Illincis at Urbana-Champaign 1206 West

Green Street Urbana, IL 6180, USA.
E-mail address: jjasiuk@illinois.edu (L Jasiuk).
https://doi.org/10.1016/j.jmrt.2023.08.246

2238-7854/0 2023 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://cr

licenses/by-ne-nd/4.0/).
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SBF-SEM and Amira software. The reconstructed image illus-
trates the irregular surface of the tubule’s inner wall. SBF-SEM
imaging supported the results obtained earlier from the coro-
nal multiplanar reconstructed image (Fig. 7), indicating that the
TMC contains soft tissue, and its inner wall is not smooth. A
single 2D image from the stacked volume isillustrated in Fig. &h,
where the magnified area depicted by the overlaid irregular red
line in Fig. & shows cell boundaries that appear as a wavy
structure. The black particles shown on the sample's surface in
Fig. 8g resulted from falling debris generated during the cutting
process inside, acommon problem encounteredin SBF-SEM [31].

3.6.  Limitations and future scope

The present study has several limitations. The number of
samples and studied locations are limited. Thus, results
cannot be generalized to other areas within the hoof wall
Additionally, samples were extracted from one horse, repre-
senting only one species. The absence of statistically signifi-
cant differences in the area fraction porosity between
different zones within the hoof wall structure can be attrib-
uted to the relatively small number of samples under exami-
nation. To mitigate this limitation, future studies could
consider a broader range of horse breeds and individuals to
account for natural variations and enhance the overall validity
of the findings. Such studies would build upon the foundation
laid by this research, paving the way for further character-
ization of the hoof wall and other materials.

4. Conclusions

‘We explored the hierarchical structure of the hoof wall. We
utilized various measurement methods for quantifying hoof
wall porosity using state-of-the-art 2D and 3D multimodal
imaging techniques, including u-CT and SBF-SEM. Addition-
ally, we used the helium pycnometer, a novel approach in
biological materials characterization, to further enhance our
understanding of the hoof wall porosity. We conducted u-CT
imaging at resolutions of 0.53 ym and 13.35 pm to obtain a
comprehensive statistical analysis of the hoof wall micro-
structure and TMCs region. SBF-SEM was used for the first
time to study the microstructure of the hoof wall at the
nanoscale level
Our conclusions from this research are as follows:

1) 3D images acquired from p-CT indicate that the tubules
have thin bridges segmenting them into air pockets, which
start in the middle of the stratum medium and increase in
density towards the inside of the hoof wall

2) The tubules exhibit some degree of periodic waviness,
which may be an intrinsic feature or a result of dryness and
moisture loss caused by X-ray exposure during u-CT testing.

3) High-resolution p-CT revealed that tubules are filled with
tissue near the outer surface and are empty in the middle
to inside sections of the hoof wall.

4) Statistical analysis of the TMCs indicated that the average
values of Eqdiameter, surface area, volume, and sphericity
are 69.43 ym, 3.55 » 10* um?, 4.53 x 10° ym’, and 0.86,
respectively.

5) Different techniques yielded different porosity measure-
ments. While 2D u-CT resulted in a porosity of 2.98%,
similar to previous studies, the 3D calculation showed an
increase in porosity to 3.47%, which is considered more
accurate because the estimates are based on the volume of
the tubule cavities, rather than the radii of the cavities
from a 2D image. These measurements reflect the porosity
at the microscale and above.

6) Helium pycnometer measurements detected nanoscale
pores that were not visible using standard imaging tech-
niques like p-CT or SEM, which resulted in a higher
average porosity of 8.07%. Thus, it is an accurate tech-
nique that can detect pore sizes ranging from microscale
to nanoscale.

7) SBF-SEM successfully provided a nanoscale image of the
hoof wall, which is challenging to obtain using trans-
mission electron microscopy or any 3D microscopy tech-
nique. SBF-SEM imaging showed nano-sized pores within
the tubule wall, which have not been previously detected,
and explains the higher porosity measured using the he-
lium pycnometer.

Mechanics studies of the hoof wall and bicinspired mate-
rials under impact will benefit from the morphometric data
presented in this work. Drop tower tests indicated tubule
density strongly affects crack propagation in bioinspired
samples [24], and the elliptical shape and bridges of tubules
are hypothesized to have essential mechanical functions
[17,24]. Therefore, it is crucial to identify methods to accu-
rately quantify the structure of the hoof wall with metrics
such as sphericity, porosity, and tubule density. Moreover, the
hierarchical porosity observed in this work should be further
explored as a potential design motif for bioinspired impact-
resistant materials.
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JAK/STAT signaling pathway
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A Retraction of the Review Article
Cellular functions of spermatogonial stem cells in relation to JAK/STAT signaling
pathway

by Guo X, Dong L and Hao D (2024). Front. Cell Dev. Biol. 11:1339390. doi:
10.3389/fcell.2023.1339390

Following publication, concerns were raised regarding the nature of its Al-generated
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Frontiers in Cell and Developmental Biology; therefore, the article has been retracted.
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People who frequently use ChatGPT for writing tasks
are accurate and robust detectors of Al-generated text
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Abstract — _ - —
In Alaska, a pilot drops turkeys & Anpoiater
to rural homes for Thanksgiving frequently wses ChatGET

In this paper, we study how well humans can de-
tect text generated by commercial LLMs (GPT-
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performing most commercial and open-source Figure 1: A human expert’s annotations of an article
detectors we evaluated even in the presence of generated by OpenAl’s o1-Pro with humanization. The
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tion. Qualitative analysis of the experts’ free- ten by a human or Al a confidence score, and an expla-
form explanations shows that while they rely nation (including both free-form text and highlighted
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An Evaluation of "Deep Research" Performance
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As with all LLM output, all of these things are presented in the same fluid, confident-sounding style:

you have to know the material already to realize when your foot has gone through what was earlier
solid flooring.

That, to me, is one of their most pernicious features. I know that these things were not designed per se

to glide over or hide their weak points and their mistakes, but they do a terrific job of it, and that's not
really what you want.

So as much as I found some parts of the Deep Research output impressive, I found its deeper research
problems hard to deal with.
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In all cases, central orchestrators manage inter-agent communication, shared memory enables context retention, and feedback
mechanisms drive continual learning. These use cases highlight agentic AI's capacity for scalable, autonomous task coordination
in complex, dynamic environments across science, agriculture, healthcare, and IT security.
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Based on the provided sources, the preference for utilizing Frontier Large Language Models (LLMs) over smaller
Language Models (sLMs) in constructing Al agents stems from the distinct and advanced capabilities that
Frontier LLMs afford, which are fundamental to the operational paradigm of modern agentic systems.

An Al agent is conceptualized as an application engineered to achieve specific objectives by perceiving its
environment and strategically acting upon it using the tools at its disposal ' 1 ... . Agents are characterized by
their autonomy, their ability to act independently of constant human intervention (especially when provided with
goals), and their proactive nature in determining subsequent actions 1 ... . This functionality is built upon a
synthesis of reasoning, logic, and access to external information, all connected to a Generative Al model 2 . The
architecture of an agent typically comprises a Model (an LM serving as the central decision-making unit), Tools
for interacting with the external world, and Data Stores ' 3 .

Historically, multi-agent systems emerged from fields like Al robotics and distributed Al, emphasizing integrated
agent architectures and cooperative problem-solving 4 . While early Al focused on core cognitive components
like reasoning and problem-solving, multi-agent systems highlighted social skills such as cooperation,
coordination, argumentation, and negotiation 4 . The advent of LLMs has fundamentally redefined the
capabilities of agents, transforming them from systems executing narrowly defined tasks or following rigid rule-
based framewaorks into dynamic entities capable of processing natural language, reasoning across complex
domains, and adapting to novel situations ' 5 .

The strong preference for Frontier LLMs as the core engine for Al agents, particularly when compared implicitly
to sLMs, arises from several key capabilities that scale with model size and architecture:

1.Enhanced Reasoning and Logic Capabilities: Frontier LLMs have demonstrated rapidly improved
capabilities in reasoning and logic 6 ... . These capabilities are crucial for an agent's ability to parse user
queries, plan multi-step solutions, and make complex decisions ' 8 . Unlike sLMs or earlier models limited by
predefined logic or reliance on structured environments 9 , Frontier LLMs can engage in complex,
heterogeneous parameter optimization and operate across diverse domains, enabling self-evolution in
agentic systems (10 . The ability to reason about what to do next to achieve an ultimate goal, even without
explicit instructions, is a core trait of generative Al agents empowered by these models 2 .

2.Broad Generalization and Adaptability: Models like GPT-4, PaLM, Claude, and LLaMA, representing frontier
capabilities, have shown remarkable fluency in adapting to novel situations and tackling a diverse array of
tasks through few-shot and zero-shot learning, often without extensive task-specific training ' § ... . This
broad aeneralization allows aaents built on these models to operate in more onen-ended environments and
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Long Li, Weiwen Xu, Jiayan Guo, Ruochen Zhao, Xingxuan Li, Yugian Yuan, Bogiang Zhang, Yuming Jiang, Yifei Utilizing Artificial Intelligence in scholarly endeavors, specifically in generating or reviewing academic papers, presents a complex

Xin, Ronghao Dang, Deli Zhao, Yu Rong, Tian Feng, and Lidong Bing. 2024, Chain of ideas: Revolutionizing landscape characterized by significant potential and inherent risks. As an analyst assessing the deployment and operational implications

research via novel idea development with llm agents. of Al systems in such high-stakes intellectual contexts, it is imperative to consider multiple facets spanning academic integrity, quality

assurance, system security, and ethical governance. Drawing upon the provided sources, key precautions and considerations emerge.
Ying-Chun Lin, Jennifer Neville, Jack W Stokes, Longqi Yang, Tara Safavi, Mengting Wan, Scott Counts, Siddharth

Suri, Reid Andersen, Xiaofeng Xu, Deepak Gupta, Sujay Kumar Jauhar, Xia Song, Georg Buscher, Saurabh Tiwary, One primary area of caution pertains to the integrity of authorship and the detectability of Al-generated content. The rise of generative

2 . While Al can serve as an

Brent Hecht, and Jaime Teevan. 2024. Interpretable user satisfaction estimation for conversational systems with

large lan-guage models. arXiv preprint arXiv:2403.12388.

Nelson F. Liu, Kevin Lin, John Hewitt, Ashwin Paran-jape, Michele Bevilacqua, Fabio Petroni, and Percy Liang.
2023a. Lost in the middle: How language maodels use long contexts. Transactions of the Asso-ciation for
Computational Linguistics, 12:157-173.

Yang Liu, Dan lter, Yichong Xu, Shuohang Wang, Ruochen Xu, and Chenguang Zhu. 2023b. G-eval: NLG
evaluation using gpt-4 with better human align-ment. In Proceedings of the 2023 Conference on Empirical
Methods in Natural Language Process-ing, EMNLP 2023, Singapore, December 6-10, 2023, pages 2511-2522.
Association for Computational Linguistics.

Yiren Liu, Si Chen, Haocong Cheng, Mengxia Yu, Xiao Ran, Andrew Mo, Yiliu Tang, and Yun Huang. 2024.

How Al processing delays foster creativity: Explor-ing research question co-creation with an lim-based
agent. In Proceedings of the CHI Conference on Human Factors in Computing Systems, CHI 2024,
Honolulu, HI, USA, May 11-16, 2024, pages 17:1- 17:25. ACM.

Chris Lu, Cong Lu, Robert Tjarko Lange, Jakob Foer-ster, Jeff Clune, and David Ha. 2024, The ai
scientist: Towards fully automated open-ended scientific dis-covery.

Aman Madaan, Niket Tandon, Prakhar Gupta, Skyler Hallinan, Luyu Gao, Sarah Wiegreffe, Uri Alon, Nouha Dziri,
Shrimai Prabhumoye, Yiming Yang, Shashank Gupta, Bodhisattwa Prasad Majumder, Katherine Hermann, Sean
Welleck, Amir Yazdan-bakhsh, and Peter Clark. 2023. Self-refine: Itera-tive refinement with self-feedback. In
Advances in Neural Information Processing Systems 36: Annual Conference on Neural Information Processing
Sys-tems 2023, NeurlPS 2023, New Orleans, LA, USA, December 10 - 16, 2023,

R.K. Nadkarni, David Wadden, Iz Beltagy, Noah A. Smith, Hannaneh Hajishirzi, and Tom Hope. 2021.

Scientific language models for biomedical knowl-edge base completion: An empirical study. ArXiv,
abs/2106.09700.

OpenAl. 2023. GPT-4 technical report. arXiv preprint arXiv:2303.08774.
W. Pirie. 2006. Spearman Rank Correlation Coefficient, volume 8.

Jason Portenoy, Marissa Radensky, Jevin West, Eric Horvitz, Daniel S. Weld, and Tom Hope. 2021. Bridger:

Trwsard hiiretina eriantifin filtar hiihhlac and hanctina innAuatinn via newval anithar diernvary ar¥iv nranrint

.., the ethical

Al models, particularly large language mogels{LLMs), enables the production of human-like text 1 <
. , idea generation ' 5 , and even drafting scientific papers 6

assistant in research question co-creatid
boundaries around Al authorship remg# whfect of policy and debate (13 . Concerns exist regarding whether Al-generated content can
be easily spotted 2 . Researchgs®are actively developing methods to detect Al-created text, often leveraging LLMs themselves to
identify patterns indicativge# artificial generation, such as lower perplexity (predictability) and less burstiness (variation) compared to
human writing ' 2 . Jgfever, Al detection tools can exhibit bias, for instance, against non-native English writers 14 . Therefore, relying
gofols for identifying Al involvement in authorship requires careful consideration of their limitations and potential for false
e development of Al detectors and empirical studies evaluating their efficacy highlight the ongoing challenge in
Quishing machine-generated from human-written text 14 ... . This underscores the need for clear guidelines and transparency

rom authors regarding the use of Al in manuscript preparation 13 .

The quality and accuracy of Al-generated or Al-assisted content are critical concerns. LLMs, despite their advanced capabilities, are
susceptible to generating information that is plausible but incorrect, a phenomenon known as hallucination 17 ... . Hallucination can
manifest as factual errors or logical inconsistencies 17 . In the context of academic writing, hallucinated content can undermine the
scientific validity and trustworthiness of a paper. For instance, Al models used in scientific discovery pipelines may produce code
implementations that, when executed, yield erroneous results 19 . Evaluating the accuracy of claims made by Al, especially in vision-
language models, requires verification against evidence, such as decomposing claims and using programmatic verification 20

When LLMs are used in the peer review process, their ability to verify the accuracy of claims or provide reliable assessments is
paramount 18 ... . An exploratory study on using LLMs for paper reviewing noted limitations in verifying the accuracy of claims made in
a paper 22 . The need for rigorous assessment and verification mechanisms is evident when deploying Al, particularly agentic Al

systems, in scientific workflows 25 .

Furthermore, integrating Al systems introduces security vulnerabilities and operational issues. Al systems themselves can become attack
surfaces 26 . Adversaries may seek to exfiltrate data, compromise model weights, or bias responses 26 . Prompt injection is a specific

threat where malicious instructions embedded in input data can manipulate the Al's behavior 27 ... . This is particularly relevant for Al

agents that interact with environments or process external data, as exploited promo desirable or harmful actions 27 .

W Jump to bottom

Ensuring the security of LLM-integrated applications against such attacks rch 28 . In scientific research

workflows. where Al agents miaht handle sensitive data or interact with laboratorv eauioment 29 . securitv threats in agentic Al svstems
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Contributions X

The paper introduces Vending-Bench, a
simulated environment for testing LLMs in
long-running business scenarios like
operating a vending machine [1].

It highlights the high variance in performance
of LLMs over long time horizons, revealing
challenges in maintaining coherence [1].

The research emphasizes the importance of
evaluating LLMs' ability to manage resources
and capital, relevant for Al safety [1].

It discusses the limitations of LLMs in
sustaining coherent decision-making over
extended tasks, contrasting thelr
performance with human capabilities [2] [1].

The paper presents a methodology for the
analysis and design of an autonomous supply
chain (ASC) system using a multiagent
approach [1].

It showcases a concrete case study of the
autonomous meat supply chain,
demonstrating practical implementation [1).
The authors provide a system architecture
and toolkit for developing ASC systems [1].
The study explores automated integrated

Methods Used X

The paper presents Vending-Bench, a
simulated environment for testing LLM-based
agents in managing a vending machine
business scenario [1].

Agents balance inventories, place orders, set
prices, and handle dally fees, stressing LLMs'
decision-making over long horizons (1],

The study evaluates multiple LLMs, including
Claude 3.5 Sonnet and o3-mini, for their
performance in managing the vending
machine [1].

Context management is implemented by
providing the last 30,000 tokens of history to
the agent for inference [2).

The research analyzes the agents' responses
to failures and their recovery strategies,
highlighting performance variance [3] [1].

The paper employs a multi-agent system
(MAS) approach to automate integrated
supply chain processes [1] [2].

It introduces an agent-based autonomous
supply chain (A25C) methodology for
analysis and design [2).

The Gaia methodology is adapted for the
design and analysis of A25C systems [4] [5].
The implementation includes a case study of
an autonomous meat supply chain [3).
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= Vending-Bench: A Benchmark for Long-Term Coherence
% of Autonomous Agents
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" Axel Backlund and Lukas Petersson
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o -~ ounders@andonlabs.com
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& ™ February 2025
£
= w
O [ Abstract
& g While Large Language Models (LLMs) can exhibit impressive proficiency in isolated,
short-term tasks, they often fail to maintain coherent performance over longer time horizons. In
) — this paper, we present Vending-Bench, a simulated environment designed to specifically test an
<ﬁ LLM-based agent’s ability to manage a straightforward, long-running business scenario: operat-
1) %) ing a vending machine. Agents must balance inventories, place orders, set prices, and handle
.2, daily fees — tasks that are each simple but collectively, over long horizons (>20M tokens per run)
stress an LLM’'s capacity for sustained, coherent decision-making. Our experiments reveal high
';‘ variance in performance across multiple LLMs: Claude 3.5 Sonnet and 03-mini manage the
o machine well in most runs and turn a profit, but all models have runs that derail, either through
% misinterpreting delivery schedules, forgetting orders, or descending into tangential "meltdown”
[V loops from which they rarely recover. We find no clear correlation between failures and the
— point at which the model’s context window becomes full, suggesting that these breakdowns do
ol not stem from memory limits. Apart from highlighting the high variance in performance over
- long time horizons, Vending-Bench also tests models’ ability to acquire capital, a necessity in
g many hypothetical dangerous Al scenarios. We hope the benchmark can help in preparing for

the advent of stronger Al systems.
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2.2.2 Simulating customer purchases HES O 2 A0HE

Our economic model simulates daily customer purchases using price elasticity of demand. When
prices are set too high, sales decrease. The model runs once per day to calculate sales for each item
available for purchase in the vending machine. It follows these steps:
1. GPT-40 generates and caches three values per item: price elasticity, reference price, and base
sales.
2. Sales volume is calculated using percentage difference from reference price and price elasticity
to create a sales impact factor, which multiplies base sales.
3. Base sales are modified by day-of-week and monthly multipliers, plus weather impact factors
(e.g., sunny June weekend vs. rainy February Monday).
4. A choice multiplier rewards optimal product variety but penalizes excess options, capped at
50% reduction.

5. Final prediction adds random noise, rounds, and caps between zero and available inventory.
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2.3 Environment configuration

The agent starts with an initial money balance of $500 and is charged a daily fee of $2 to operate
the vending machine. The vending machine has four rows with three slots each. Two of the rows
have room for small items and the other two are for large items (with sizes determined by GPT-40
upon ordering of products). Using a tool moves time in the environment forward by 5 min, 25 min,
75 min or 5 h, depending on the tool. The agent has a memory of 30,000 tokens.

We run the agent with this config for 2,000 messages per run, but end early if the model goes
bankrupt and can’t pay the daily fee for 10 consecutive days. We also do experiments with GPT-40
mini with variations of this config. Each experiment (model or config variation) is run 5 times. Most
runs consume around 25 million tokens and take 5-10 real world hours of continuous simulation.

2.4 Scoring
The primary score of the agent is its net worth at the end of the game, i.e. a sum of:
* The cash at hand

¢ The cash not emptied from the vendine machine
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large language models for automa... What can we do and what we shoud not do in review process using

| Generating the reply (this may take some time...)
In the review process using Al, particularly with large language models (LLMs), there are several actions that can be taken and others that should be avoided:

What We Can Do:

Automate Routine Tasks: LLMs can be used to automate routine and repetitive tasks in the review process, such as checking for formatting errors, ensuring

compliance with submission guidelines, and identifying potential plagiarism.

Enhance Efficiency: Al can help in speeding up the review process by quickly analyzing large volumes of text and providing initial assessments or summaries of

manuscripts.

Support Decision-Making: Al can assist reviewers by providing insights or highlighting key areas of a manuscript that may require closer scrutiny, thus supporting

human decision-making.

Facilitate Consistency: By using Al, the review process can become more consistent, as Al can apply the same criteria uniformly across different manuscripts.

What We Should Not Do:

Replace Human Judgment: Al should not be used to replace the nuanced judgment and expertise of human reviewers. The final decision should always involve

human oversight.

Over-rely on Al Outputs: While Al can provide valuable insights, over-reliance on Al outputs without critical evaluation by human reviewers can lead to errors or

biases being overlocked.

Ignore Ethical Concerns: The use of Al in the review process should be carefully managed to avoid ethical issues, such as bias in Al algorithms or the potential for

Al to perpetuate existing biases in academic publishing.

Compromise Confidentiality: The use of Al tools should ensure the confidentiality and integrity of the review process, protecting the intellectual property of

authors and the privacy of reviewers.

These guidelines aim to leverage the strengths of Al while maintaining the integrity and quality of the scholarly review process.
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