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Progressive mixture rules are deviation suboptimal

• (X1, Y1), . . . , (Xn, Yn) i.i.d. X ∈ X Y ∈ R

• g1, . . . , gd (prediction) functions from X to R

• Problem: predict as well as the best function gi, i = 1, . . . , d for the

quadratic risk: R(g) = E
[
Y − g(X)

]2
• Known solution: the progressive mixture rule, a.k.a. the exponentially

weighted average algorithm, which satisfies

E R(ĝ)−mini=1,...,d R(gi) ≤ Cst log d
n (A)

• Proposed solution: minimize the empirical risk among functions in the

star shaped ∪d
i=1[ĝERM; gi], where ĝERM is the ERM among {g1, . . . , gd}.
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