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𝜇𝜇𝒢𝒢
(𝑡𝑡) is the distribution over the adversary’s observation at timestep 𝑡𝑡

• Suppose the algorithm outputs 𝜋𝜋 = (𝜋𝜋1, 𝜋𝜋2 , … ,𝜋𝜋𝑁𝑁) as the equilibrium
• The distribution over the adversary’s observation is 𝜇𝜇𝒢𝒢

• Suppose the distribution over the adversary’s local observation 
on player 𝑖𝑖’s information channel is 𝜇𝜇𝒢𝒢,𝑖𝑖

Algorithm

Convergence Guarantee

Intuition
• Use adaptive regularizers whose magnitude is 

inversely proportional to each player’s 
degree. 

• When a player has low degree, its strategy 
becomes more sensitive to changes in the 
utility matrix between neighboring games. 

• Therefore, a stronger regularizer is needed to 
stabilize the strategy and make it harder for 
the adversary to distinguish between the 
games.

Dense Graph: 𝓝𝓝 ≥ 𝑵𝑵𝒑𝒑

Sparse Graph: Every player’s degree is constant

Experiments
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