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How can we steer self-interested autonomous agents toward 

desirable equilibria in multi-agent systems? This question, long 

central to the field, has become ever more pressing due to the rise 

of today’s intelligent agents and agentic technologies. We 

approach this challenge from a principal-agent perspective, 

focusing on stochastic environments where a coordinator (the 

principal) aims to align the actions of independent players 

(agents). In this talk, I will introduce a formulation of stochastic 

principal-agent problems and present our recent algorithmic 

results for computing the principal’s optimal coordination 

policies. At the core of our approach lies a value-set iteration 

method, which enables eÊcient computing of optimal 

history-dependent policies. This reveals a surprising fact: such 

policies not only yield strictly higher utility than stationary 

policies but are also computationally more amenable, despite the 

representational challenges caused by the exponential growth of representational challenges caused by the exponential growth of 

possible history trajectories. Our findings have direct implications 

for related fields, including stochastic/Markov games as well as 

multi-agent learning.
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