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Background

Game class: Weighted voting games

Solution concepts
Fairness Stability

Shapley value   The least core

Banzhaf index

2. Models generalize to larger games to some extent 
(small decrease in performance as n > 10 ).

Results & Conclusions

1. Fairness & stability metrics 
can be learned. Stability is 
harder.

Research Questions. 
1. Can stability and fairness 
metrics be learned in 
multi-player games?

2. Do models trained for small 
games generalize to larger 
games?

Problem. Game theory 
provides useful formalisms, 
such as notions such as 
fairness and stability,
but these are NP-hard.
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Neural payoff machines: Predicting fair and stable payoff allocations among team members

Motivation. How can we 
understand the contribution 
of single agents in large 
multi-agent systems? 

Application: > 8x Speedup 
explainable AI analysis


