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Agent from 1986



Agent from 1986

● Agents are mindless processes

● Agent by itself can only do some simple things

● Joining these agents in societies leads to true intelligence

What magical trick makes us intelligent? The trick is that 
there is no trick. The power of intelligence stems from our 
vast diversity, not from any single, perfect principle. 

—Marvin Minsky, The Society of Mind, p. 308



Agent from 1986

Symbolic Agent



Agent from 1986

Anatomy of Memory Chains of Reasoning

Communication among Agents World Models



Agent from 1986

AI winters Criticism of perceptrons

https://twitter.com/ricard_sole/status/1497306702181548039/photo/1
https://pmirla.github.io/2016/08/16/AI-Winter.html


Agent from 1986



Agent in Reinforcement Learning

● The learner and decision-maker is called the Agent

● Agent interacts with an environment through actions

● Environment presents new states and rewards

A learning agent must be able to sense the state of its 
environment to some extent and must be able to take 
actions that affect the state. The agent also must have a 
goal or goals relating to the state of the environment.

—Richard S. Sutton and Andrew G. Barto, 
Reinforcement Learning: An Introduction, p. 2 The agent-environment interaction in RL



Agent in Reinforcement Learning

Backgammon (Q learning) Atari Game (Deep Q Network) Go Game (AlphaGo)



Agent in Reinforcement Learning



Language Models as Agents

Nakano, Reiichiro, et al. "Webgpt: Browser-assisted question-answering with human feedback." arXiv preprint arXiv:2112.09332 (2021).



Language Models as Agents

Andreas, J., 2022. Language models as agent models. arXiv preprint arXiv:2212.01681.
The Belief–Desire–Intention model

LM representations of Intentions

LM representations of Beliefs

LM representations of Desires



Language Models as Agents

Lilian Weng: https://lilianweng.github.io/posts/2023-06-23-agent/

What is missing?
● Communication
● Learning
● Embodiment
● ….

Minsky had already told us many of 
them!



Language Models as Agents

Wang, Lei, et al. "A survey on large language model based autonomous 
agents." arXiv preprint arXiv:2308.11432 (2023).

Xi, Zhiheng, et al. "The rise and potential of large language model based 
agents: A survey." arXiv preprint arXiv:2309.07864 (2023).



● Model abilities emerge is the past

● Agent abilities emerge is the future

Scaling laws and emergent abilities



● The new era of Multi-agent system 
with LLM agents!

The next scaling laws?



LLM based Communicative Agents

● CAMEL

● Generative Agents

● GPT-Bargaining

● Showrunner Agents

● ChatDev

● RoCo

● …
                                       The first

4 Autonomous AI Agents you need to know

https://towardsdatascience.com/4-autonomous-ai-agents-you-need-to-know-d612a643fa92


CAMEL 

● Role-playing communicative agent 
framework 🎭

● Inception prompting to guide chat agents 
toward task completion 🎦

● Cooperation with instruction-following 
conversations 🗣󰞦



CAMEL

● Idea

● Role assignment

● Task agents

● Chat agents

Role-Playing Framework
CAMEL (NeurIPS 2023): https://arxiv.org/abs/2303.17760

https://arxiv.org/abs/2303.17760


Cooperation with 
CAMEL Agents
● AI Society: 50 assistant roles, 

50 user roles and 10 tasks,

● Code: 20 programming 
languages, 50 domains, and 
50 tasks



Cooperation with 
CAMEL Agents
● AI Society: 50 assistant roles, 

50 user roles and 10 tasks,

● Code: 20 programming 
languages, 50 domains, and 
50 tasks

Agent Evaluation Results

CAMEL (NeurIPS 2023): https://arxiv.org/abs/2303.17760

https://arxiv.org/abs/2303.17760


Finetune LLMs 
CAMEL Datasets
● CAMEL Models

● MosaicML MPT-30B-Chat

● Nous-Hermes-13b

Emergence of Knowledge

CAMEL (NeurIPS 2023): https://arxiv.org/abs/2303.17760

https://arxiv.org/abs/2303.17760


Finetune LLMs 
CAMEL Datasets
● CAMEL Models

● MosaicML MPT-30B-Chat

● Nous-Hermes-13b

CAMEL (NeurIPS 2023): https://arxiv.org/abs/2303.17760

https://arxiv.org/abs/2303.17760


Critic-In-The-Loop

● Actor-Critic

● Critic Tree Search

● Critic can be agent or human

CAMEL (NeurIPS 2023): https://arxiv.org/abs/2303.17760

https://arxiv.org/abs/2303.17760


Embodied / Tool Agent

CAMEL (NeurIPS 2023): https://arxiv.org/abs/2303.17760

https://arxiv.org/abs/2303.17760


CAMEL

CAMEL (NeurIPS 2023): https://arxiv.org/abs/2303.17760

CAMEL was accepted at NeurIPS 2023 

https://arxiv.org/abs/2303.17760


Generative Agents

Generative Agents: Interactive Simulacra of Human Behavior
https://arxiv.org/pdf/2304.03442.pdf

● 25 Agents

● The Smallville 
sandbox world

● Emergent Social 
Behaviors

https://arxiv.org/pdf/2304.03442.pdf


Generative Agents

Generative Agents: Interactive Simulacra of Human Behavior
https://arxiv.org/pdf/2304.03442.pdf

● Memory and Retrieval

● Reflection

● Planning and Reacting

https://arxiv.org/pdf/2304.03442.pdf
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GPT-Bargaining

Improving Language Model Negotiation with
Self-Play and In-Context Learning from AI Feedback

https://arxiv.org/pdf/2305.10142.pdf

● Negotiation

● Buyer, Seller

● Critic

https://arxiv.org/pdf/2305.10142.pdf


Playing repeated games with LLMs

Playing repeated games with Large Language Models
https://arxiv.org/pdf/2305.16867.pdf

● Games like Prisoner’s 
Dilemma

● Behavioral game theory

● Economics

https://arxiv.org/pdf/2305.16867.pdf


Multiagent Debate

Improving Factuality and Reasoning in Language Models through
Multiagent Debate

https://arxiv.org/pdf/2305.14325.pdf

● Enhances mathematical 
and strategic reasoning

● Reducing fallacious 
answers and 
hallucinations

https://arxiv.org/pdf/2305.14325.pdf


Showrunner Agents in Multi-Agent Simulations

To Infinity and Beyond: SHOW-1 and Showrunner
Agents in Multi-Agent Simulations

https://fablestudio.github.io/showrunner-agents/

● Large Language Models

● Diffusion Models

● Episode Generation

https://fablestudio.github.io/showrunner-agents/
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Communicative Agents for Software Development

Communicative Agents for Software Development
https://arxiv.org/pdf/2307.07924.pdf

● Chat Chain

● Role Playing

● Self-Reflection

https://arxiv.org/pdf/2307.07924.pdf
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Communicative Agents for Software Development
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RoCo: Dialectic Multi-Robot Collaboration
with Large Language Models

RoCo: Dialectic Multi-Robot Collaboration
with Large Language Models

https://arxiv.org/pdf/2307.04738.pdf

● Multi-robot collaboration

● High-level communication

● Low-level path planning

https://arxiv.org/pdf/2307.04738.pdf


Voyager Agent

Voyager: An Open-Ended Embodied Agent with Large Language Models
https://voyager.minedojo.org/

https://voyager.minedojo.org/


🤖 Agents in 
Society

LawTech

Economy Politics

Entertainment

Education

……



🤖 Irrational
Agents?

LawTech

Economy Politics

Entertainment

Education

……
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🐫 
CAMEL-AI.org

Join us in building AI Society 
with Agents!

An open-source research 
organization


