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We consider online regression with square loss in an RKHS H on a compact set X.
Prediction quality is measured by dynamic regret with respect to a comparator sequence
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To approximate elements of the RKHS, we use finite-dimensional subspaces V,,, C H with
an orthonormal basis g1, ..., gm. On the feature vectors (g1(z),...,gm(x)) we run the VE-
DVAW algorithm [1], where discounted Vovk—Azoury—Warmuth (DVAW) forecasters [2| with
different discount factors are aggregated by VAW.

Theorem 1 Let H be an RKHS with kernel k, and let £(V,,,) = sup,ex ||(I =11y, ) k(-, )|
Assume that |y, |yr| <Y, |ftllx < R, m = O(T), and VE-DVAW is run on the feature
vectors (g1(xt), ..., gm(x¢)). Then

R (frr) =0 ((m:r)? +\/mT P}(fr.r) + mIn <1 + %) + TS(Vm)) :

where PH(frr) = 0y | fre1 — felln.

For the Gaussian kernel, truncating the Taylor expansion of the exponential gives £(V,,) <
C} exp(—Cym!/?). With a suitable choice of m = m(T), this yields

Rr(fir) = O (/TP (Jiar) (n )"+ (uTy).

If £(V,,) < Cm~P, the optimal dimension depends on the unknown P} (fi.7). Therefore,
we use an additional VAW aggregation over a grid of dimensions m, which gives

Br(fir) =0 (Tﬁﬁ++ (P (fur) ™7 + T (In T)f)
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