Reproducing kernel Hilbert spaces

mH CS'(RY)isaRKHS <« §(-—x) €H’

m Reproducing kernel & : R x RY — R (positive definite)
= h(xz,")=h(,z) € Hforallz € R?
= f(il?) = <f,h(,$)>’}.( forall f € H R
m Riesz maps (isometric)
R—l
s R:H —-H « R°VH S H
m Riesz conjugate: f* =R{f} € H' forall f € H
(foou={ 9 =9 =9
m Explicit inner product
= (f,9n=®"{f}9)

= (f* 9" = (R{f*}, 9% :/Rd » fr(@)h(z,y)g" (y)dedy = (f* ®g",h)

Form GSPs to classical Gaussian processes

m Gaussian process on R%: {G(z)}pepa With G(z) = (G, (- — x))

where G ~ N (ua,R) (GSP)
Necessary and sufficient conditions:

= covariance operator = Riesz map R : H' — H where H=RKHS

mug €H

m Characteristic form Z¢ : H' — R with H' D S(R?)

Pa(p) = B{e9)} = exp (=L [l0l2) + ilua, )

m Covariance function = reproducing kernel

E{G(x)G(y)} = R{0(- — y)}(z) = h(z,y)

m Specific case

= (f,9)u = (L'L+Ry){f}. 9) = (79" = (A + Rp){f"},97)
N————

R




