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Announcement

• Submit your team name and project description (we will do 
this at the end of the class):  
• http://bit.ly/3Ah4dKP 

• We’ve released AgentBank-CS222. Please check the 
Announcements section on Canvas.

http://bit.ly/3Ah4dKP


So far this quarter, we have covered… 

• The architecture and implementation of generative agents  

• How to evaluate and leverage generative agents to model 
individuals (models of individuals) and populations (effect 
sizes)  

• How to build the foundations of GABM—models in which 
many generative agents "interact" with each other 

But how do you evaluate and leverage GABM?



I have taught you everything I (and the field) know. 

Today (and Wednesday), I will share my 
conjectures on where I think we are headed.



Complex systems and the butterfly effect



Complex system: a system 
composed of many interconnected 
components that interact in 
dynamic and often nonlinear ways, 
producing collective behaviors 
that are difficult to predict from 
the behavior of individual parts.



We are surrounded by complex systems in nature

Planetary orbits

Cloud formations Ocean waves

Flock of birds

Heart rhythms



And in our social lives 

Social movementConsumer behavior Urban growth Viral content

Market crashPhantom traffic jams



Agent-based models (and generative 
agent-based models) are complex.

Model of segregation Smallville
T. C. Schelling, Micromotives and Macrobehavior (W.W. Norton & Company, 1978).  

T. C. Schelling, Dynamic models of segregation. J. Math. Sociol. 1, 143–186 (1971). 
J. S. Park, J. C. O'Brien, C. J. Cai, M. R. Morris, P. Liang, M. S. Bernstein, Generative agents: Interactive simulacra of human 
behavior, in Proceedings of the 36th Annual ACM Symposium on User Interface Software and Technology (ACM, 2023).



Chaos is prevalent in complex systems: tiny 
variations in the initial conditions of a system 
can lead to vastly different outcomes, to the 
point where the outcome seems random



Q: Imagine Sam won the election in our 
simulation. What might cause the outcome 
to differ in real life? 

https://pollev.com/helenav330

https://pollev.com/helenav330


Is our world inherently unpredictable?  

And if so, what can we learn from 
simulations? 



Equilibrium in complex systems





Equilibria are states in which a system remains 
balanced, with no net change in the absence of 
external disturbances, as opposing forces or 
influences are in a stable relationship.  

Nash equilibria refer to situations in which each 
player in a game has chosen a strategy, and no one 
can benefit by changing their strategy while the 
others keep theirs unchanged.

C. A. Holt, A. E. Roth, The Nash equilibrium: A perspective. Proc. Natl. Acad. Sci. U.S.A. (2004). 
Nash, J. F. Non-cooperative games. Ann. Math. 54, 286-295 (1951)



Prisoner’s dillema 

Two prisoners are given a choice to confess or stay 
silent. If both stay silent, they get minimal 
sentences. If one confesses and the other stays 
silent, the confessor goes free while the silent one 
gets a heavy sentence. If both confess, they both 
get moderate sentences. 

Nash Equilibrium: Both confess. Neither prisoner 
can improve their situation by changing their 
choice alone, even though mutual silence would 
yield a better outcome for both.

Tucker, A. W. A two-person dilemma. (Stanford University, 1950)



Rock-Paper-Scissors

In this game, players choose rock, paper, or 
scissors, with each option winning, losing, or tying 
against another in a cyclical pattern.  

Nash Equilibrium: Each player randomly chooses 
rock, paper, or scissors with equal probability (1/3 
for each choice). No player can improve their 
outcome by changing their strategy alone, as any 
predictable pattern would be exploited by the 
other player.



Public Goods Game

Individuals in a group decide how much of their 
resources to contribute to a public good. Everyone 
benefits from the public good, but individual 
contributions reduce personal resources.  

Nash Equilibrium: Each individual contributes 
nothing if they believe others won’t contribute 
enough to make a difference. In this equilibrium, 
the public good isn’t provided, illustrating a “free-
rider problem.”

Marwell, G. & Ames, R. E. Economists free ride, does anyone else?: Experiments on the provision of public goods, IV. J. 
Public Econ. 15, 295-310 (1981)



In large, complex social systems, 
we often observe the rise of 
equilibria or emergent phenomena.



Case study 1: social norms 

Social norms are a type of 
equilibrium where behaviors 
stabilize around commonly 
accepted rules, such as 
queuing in lines or greeting 
people in certain ways. 

Hawkins, R. X. D., Goodman, N. D., Goldstone, R. L. The emergence of social norms and conventions. Trends Cogn. Sci. 
23, 158-169 (2019)



Case study 2: political polarization 

In some societies, political opinions 
settle into a polarized equilibrium, 
where two main viewpoints 
dominate. Even if there are shifts in 
public opinion or specific issues, the 
overall structure remains stable, 
with opposing views balancing 
each other and preventing any 
single perspective from dominating.

Fiorina, M. P., Abrams, S. J. Political polarization in the American public. Annu. Rev. Polit. Sci. 11, 563-588 (2008)



Case study 3: emergence of scale free network

In many social networks, some 
nodes (or vertices) have a 
significantly higher number of 
connections (or edges) than others, 
following a power-law distribution. 
This means that a small number of 
nodes, called "hubs," have many 
connections, while most nodes 
have relatively few.

Barabási, A.-L., Albert, R. Emergence of scaling in random networks. Science 286, 509-512 (1999)



But they vary in their 
degrees of stability.



In complex systems, there is no such thing 
as “happily ever after.”



Nations rise, fall, and rise again.



Equilibria in complex systems are often unstable

Economic Bubbles: Financial markets 
can enter unstable equilibria during 
asset bubbles, where prices rise 
rapidly due to speculative investment, 
becoming disconnected from the 
asset’s intrinsic value. A small trigger, 
such as a disappointing earnings 
report or a shift in interest rates, can 
burst the bubble, leading to sharp 
market declines and economic crises.

Kindleberger, C. P. Manias, Panics, and Crashes: A History of Financial Crises (Basic Books, New York, 1978) 
Shiller, R. J. Irrational Exuberance (Princeton Univ. Press, ed. 3, 2015)



Extracting insights from GABM 



Anecdotal insights 

Social simulacra
Social Simulacra: Creating Populated Prototypes for Social Computing Systems. UIST 2022.



Equilibria and emergence

Network simulation Model of segregation



Interventions

Can simulations provide a 
step-by-step guideline for 
interventions to shape the 
future?



Closing thought:  

Will GPT-X solve wicked problems? 



Hypothesis: While LLMs will serve as 
cognitive CPUs, simulations will function as 
cognitive GPUs in the era of generative AI.

The grand challenges of our generation do not require a 
complex central reasoning unit.  

Rather, they require relatively simple cognitive units that come 
together to form complex phenomena.



Brief work session for the final project



• Submit your team name and project description (we will do 
this at the end of the class):  
• http://bit.ly/3Ah4dKP

http://bit.ly/3Ah4dKP
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