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• Performs almost as good 

as ``best” expert (fewest 
mistakes)
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If Regret → 0 as T → ∞, the algorithm is called no-regret.
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Remarks:
• 𝜖 is the stepsize (to be 

chosen later).
• Performs almost as good 

as ``best” expert (fewest 
mistakes).

• The algorithm is also 
called Multiplicative 
Weights Update!

• 𝑍𝑡 = σ𝑖 𝑝𝑖
𝑡(1 + 𝜀𝑢𝑡,𝑖) is

renormalization 
constant. 
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Set 𝜺 →
𝒍𝒏 𝒏

𝑻
 and we get regret

 2
𝒍𝒏 𝒏

𝑻
 (No-regret!)



Minimax Theorem
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Remarks
• The above is the value of the game.
• Note that It is always true (min-max inequality):
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Set 𝜼 → 𝟎 and we are done!
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