Human Boosting Appendix

1 Proof of Theorem 1
By the B-strong-smoothness of Remp[f],

Remplfi11) < Remplfil + (VRemplfils frrr — fo) + B/2/ frar — fill3-

Denoting V, = VRemplft], and V; = E[@tL and noting that fi1 = f; —

345t by, where hy € argmasyers(Vi, h) /|, we obtain,
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Denote e; := @t — V4, we obtain,
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where we use the edge condition, (Vy, h;) > 7 ||V,||||i]|. Using the inequality

that V]2 > 1]V, [2 - ¢2, we get
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so that taking expectations on both sides, we get
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where we used the variance bound |le;|| < k||V¢| as specified in the theorem.
Using the a-strong-convexity of Remp[f], we get,

1 -
Remp[f*] - Remp[ft] > _%HthZ

Substituting the bound for H@t”z in the previous inequality, we get,
E[Remp[ftJrlH - Remp[f*] < E[Remp[ft]] - Remz)[f*]
—20/B(% = (K% + K1+ 7/2) ElRemplf2)] = Remplf);

from which the theorem follows.



