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Proposition 5. Fiz § € (0,1), v > 0, and 0, € R, Assume for all t > 1 that y; = (0., ) + 0

and Elexp(sn;)| Fi—1] < exp(s?/2) for any s € R where F is such that x1,y1,...,%t-1,Yt—1, Tt are
Fi—1 measurable. If Sy = Zle e, Vi = ZLl xtx;r, and 0; = (Vy; +~yI)~1S;, then

10: = 0ull ity SN2 + 1/ 2108(1/8) + log(y~4|V; + 1))

for all t > 1 simultaneously with probability at least 1 — §. Moreover, if max; ||z¢||3 < L then
log(y~4|V; +4I)) < dlog(% +1).
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