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Definition of Multiagent Systems

‣ Several possible definitions: 

‣ Multiagent systems are distributed systems of independent actors 
called agents that are each independently controlled but that 
interact with one another in the same environment. (see: 
Wooldridge, “Introduction to Multiagent Systems”, 2002  and Tulys 
and Stone, “Multiagent Learning Paradigms”, 2018). 

‣ Multiagent systems are systems that include multiple autonomous 
entities with (possibly) diverging information (see Shoham and 
Leyton-Brown, “Multiagent systems”, 2009). 
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Definition of Multiagent Learning

‣We will use the following definition of multiagent learning: 

‣ “The study of multiagent systems in which one or more of the 
autonomous entities improves automatically through experience”.
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Characteristics of Multiagent Learning

‣ Different scale: 

‣ A city or an ant colony or a football team. 

‣ Different degree of complexity: 

‣ A human, a machine, a mammal or an insect. 

‣ Different types of interaction: 

‣ Frequent interactions (or not), interactions with a limited number of 
individuals, etc.
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Prisoners’ Dilemma

Defect Cooperate

Defect (1, 1) (10, 0)

Cooperate (0, 10) (5, 5)
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Example: Prisoner’s Dilemma

‣ Normal games were initially introduced as one-shot game. 

‣ The players know each other’s full utility (reward) functions and play 
the game only once. 

‣ In this setting, the concept of Nash equilibrium was introduced: a set 
of actions such that no player would be better off deviating given that 
the other player’s actions are fixed. 

‣ Games can have one or multiple Nash equilibria. 

‣ In the Prisoner’s Dilemma, the only Nash Equilibrium is for both 
agents to defect.
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Game Theory



Strategic Decision-making



Modelling Decision-making and Games



Modelling Decision-making and Games



Strategic Decision-making



Challenge: Cooperative AI

[Nicolas Anastassacos, Stephen Hailes and Mirco Musolesi. Partner Selection for the Emergence of 
Cooperation in Multi-Agent Systems Using Reinforcement Learning. In Proceedings of AAAI'20. February 
2020.] 



Challenge:  
the Tragedy of the AI Commons





Challenge:  
Ethics and Decision-making

[Elizaveta Tennant, Stephen Hailes and Mirco Musolesi. Modeling Moral Choices in Social Dilemmas with 
Multi-agent Reinforcement Learning. In Proceedings of the 32nd Joint Conference on Artificial Intelligence 
(IJCAI 2023). August 2023.] 

Credit: Wikimedia Credit: Wikimedia Credit: Wikimedia
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