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f[o,ud fdx = YLy f(X0)

Generate samples
d
X1,..., X, € [0,1]
to minimize the worse case error

eH(Xl, o ,Xn) .=
f[o,l]d floydx — 5 Yy f(Xi)

——————————————————————————————————————————————

Quasi Monte Carlo (QMC) AN

deterministically generate

Xi,...,X,€[0,1)"

so that
Eya (Xl, c e ey Xn) — O(n—(x—l/2+€)

where

H® : Sobolev RKHS of degree (X

(in each variable)
o € IN :smoothness of functions

(num. of differentiability)

¢ >0 . arbitrarily small constant

lllustration of QMC (taken from [1])
- every elementary interval of volume 1/16
contains exactly one point
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Cf. Monte Carlo integration:
X1,...,X, ~unif([0, 1]%)

= epe(Xy, ..., Xy) = Op(n_l/z)
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- To achieve the rate O(n~%1/2*¢)

QMC requires (¥ to be known

i.e. QMC uses the assumption f € H"
to generate samples X;,..., X,

- Question: what if the assumption is
misspecified? i.e.

feH

- Existing theory does not provide
convergence guarantees

—————————————————————————————————————————————————

Main Result N
Define an integral operator \

T : L5([0,1]%) - La([0, 11%)
Tq:= f k(-, x)g(x)dx, Vg€ Ly([0,1]%)
[0,1]7

where k(x’, x) is the reproducing kernel of H®

Theorem:

- Suppose Xq,...,X, satisfy
EHa (Xl, c o ey Xn) — O(n—oz—l/2+€)

- Assume thereis 0 € (0,1] such that

f e Range(Te/ %)
- Then

1N vl - op—0tar1/2—
f)dx - =~ ;ﬂx» = O(n~0@+1/2-0)

[0,1]

Range assumption [2]:
0 =1 = Range(T"?) = H
0 =0 = Range(T??) = L,([0, 1]%)
0 <0 <1 = Range(T?) = [Ly([0,1]%), H*]g,

(Interpolation space)
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