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EMPIRICAL PROCESSES

·LetXbe a r..ahesin #SetX,

X
.
. .

., Xn be independent copies of X.

·Law of large numbers -> A Boolean function f:N-90.13:

*Ef(x) * Ef(x) as nex

=22
· Deviation:

Eltf(xi) - f(x))E(#1...12)=Var(f(x)"
=(i)) =i "Weak (N")

↑If Bookan)
· Is this time uniformly over all Boolean functionsf?

E( tf(xi)
- Ef(x)) - 0 as nex?

⑩ Fer f =A(x,.,x3) f(xi)
=1 butEf(x) =0

When
·.

·Butitis true uniformly over forhere(0:
-

-

iranwentasaserene
Remarks &Same rate 0(Yr) as in WILN!

② (t,f(X:) -Ef(x)) is called an empirical process.
fEE

Theproof uses a new tool:
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The proof of the Uniform law of large Numbers is based on:

- I

traairis the(E1zX: -(2x1) =x12 X: -ex(2xi)l
whereX!are independent copies of Xi

=*x(*x)(xi -xi)) #xEx12-

Jensen ineq :(xi-X!) by symmetry:
Xi-X it x!-Xi

=Ea(2x:)) =15axil +Elzax:
Il ↑

same distr.# ExitEX!

=>2E1?E,Xil. RED.

PULLN

*I(,f(xi) -f(x)) =IESE (f(x) - f(x))
uniform

L 2.Esup12,:f(x,)! by aversion of Symmetrization Lemma

fe (DIY)

"Rademacher"complexity" ofI
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· Condition on rv's X: (treat them as fixed #'s). Randomness remains in Ei.

8

Use Hoeffding inequality: *f -I,

5
-zep(ai) zept-

aicho. (Boolean class)

striction:sup (EE, f(x:)Y is determined by the

feE ↑

values of ICEon thesample X., ..., X, only.
=>we can replace theclass I by itsrestriction

En:=9flaxe,
..., xn3:
fe 53.

· Sauer-Shelah Lemma -

-=E(a) =(en) where d=vc (F).

· Uound:

P sup 1.,*f(Xi)/It) < 1E1.2xxp(-2)E I( I
e

=Zexp(dlogen) - E)
! 12exp(-) * t =10: to

· Integratity;
to

Ez = (zc+3dt =) tbdt+P9Estdt
N

1

-to+zexp)-I) at 2to QED.
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