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Cooperative Game: Players can form coalitions to accomplish a task and gain a collective benefit 

Key Question: How distribute the total worth among individual players? 

Shapley value for player i: 

Top-k Shapley Problem 

Border Uncertainty Sampling  
(BUS) algorithm: 
Sample random marginal 
contribution of player 𝑝௜  that 
minimizes: ∆௜ * times sampled 

∆୧ =  |𝜙෠୧ - 𝜙*| 

𝜙* =  
𝜙෠(୩) - 𝜙෠(୩ାଵ)
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