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Let y; = f(x;) 4+ ¢; where ¢ is iid noise with zero mean and variance o2,

We estimate f using f. Then the expected MSE for a new y at xo will be equal to
E[(y — f(x0))?] = [Bias(f(x0))]* + Var(f(x0)) + 0>

where

Proof

We will abbreviate f = f(xp) and f = f(xo).
Since f is deterministic, E[f] = f and Var[f] = 0.

El(y—f)] =Elly—f+f-f)
=E[(y =P+ (fF =P +20 =N = 1]
= o? +E[(f = /)] + 2E[(y = /)(f = /)]

Now

E[(f - f)?] = E[(f — E[f] + E[f] - f)?]
= E[(f — E[f])’] + (Ef] - f)* + 2E[(f — E[f])(E[f] - f)]
= Var(f] + Bias®[f] + 2E[(f — E[f]) (E[f] - f)]

Both cross-product terms are equal to zero as can be shown by expansion:

Elly—f)(f = )l = Blyf — 2 —yf + ff)
= f*— f* —Elyf] + fE[f]
= —E[(f +¢)f] + FE[f]
= —E[ff] — Elef] + fE[f]
—0

E((f — EIf)(ELF] - )] = E [ fE(f) - ELAELA - £f +ELf)f]

— B[fJE[f) - EIFELf) - EIfIf +E[fIf
=0



