Multiplicative Weights Update (MWU) Algorithm
Setting:

e 1 experts, 1" rounds

e In each round, we have to pick an expert i € [n]

e When picking expert 7 in round ¢: loss f! € [—1,1] (or gain ¢! € [-1,1])
Goal: to be competitive with best expert (in hindsight)

Algorithm:
e Maintains weights w! and probabilities p} for all experts in round ¢
e Initial weights: w! = (1,...,1), parameter ¢ > (

e In round ¢:
1.Vi€n]: ®:=>" w, pli=%
2.Vien: w ™ =wl - (L—eff) (wf =] (1+eg})

H-|N-H~

Loss / Gain / Regret:
e Total loss/gain:
loss := S (pt, f1) (gain := ZtT:1<pt»9t>)
e Loss/gain for expert i:
loss; 1= Zthl fI (gain; == Zle gt)
e Regret:

regret, := loss — m% loss; (regreti = zﬁ@%% gain; — gain)
mo()‘d- = Max FQWQ,\} :

Theorem: EeCu‘B
nn nn
Vi € : t, <e- +—<5T+—.
i € [n] : regre 121: |§ 7| -

| ¢
0
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