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Aclass, we proved:

*inequality: let (x++++ be a mean zero stochastic process

on a metric space (T,d), which satisfies

1 x + - xsl yz
= kd(t,s) Ft. SET.

Then, Uto >T;

EonIXt-Xt =CkToddc.
O

metric entropy

#

ication: uniform Monte-Carlo integration: &

X-Unif 10,13
iid copies of

LLN ↓

jf(x)dx = f(x) = -zf(x) Nl
fae

e
x

Xc 1

· Can we meofexamplex..., Xn ("hardware")

to integrate a function? (ULLN) th
· is for hesitz function: LUS small, RKS large

&is L-lipschitz if (f(a) - f(x)1 = Ha-b) Ua,b

#: If '(a)) =0 Vx=>L-Lipschitz

#M Consider the cars of functions
..

=

:= 27:10,1) -1R, f is L-Lipschitz]

let X<10,1) be Urvariable; X: G2 independent copies ofX

then

Is1**f(x) - f(x)=
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Mark Tun n't be deduced from UC theory
since fore not Boolean functions.
-

· Instead, we will use Dudley's inequality.
· WHOG L=1; f(x) =0 (translation invariance) E

=>=9f:10,1)-1R, f(x) =0, > is 1-Lipschitz]

bersofECoT fllo Insulateresearc
*:(f(x)) =(f(x) - f(0))=(x - 0) = 1xx+ 10,1)
- the zero function forms a 1-pet ofFRED

&CE1: put the s-grid on the plane:

#Ff-F can be approximated byg
f c F

that (a) takes values on the grid citrge Ea

(6)g(x + x) -g(x) =4 -1.0.14

Vxx21 E

C inderdiddiume2:Forexa
when of jumps

(<c)
Y

#of such functions of is 33 = 3

Y steps

since at each step, I
can go up/down/stay put (3possibilities)
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&(zero function)
· ototN-Ef(x) IEsupIXf-Xo @

f+ F

↓

X
f

stochastic process

indexed by **F

· Subganssian increments? Af,gGF;

x
j
-

Xg = tzzi where zi =(f -g)(xi) - E(f-g)(X)
are ind mean 0 random variables with

Izi) = ((-g) (xi)1 = 11f-gllx

=>NzilYcElf-glo

IEzilyc=(EElzil)(subganssian Woeffcling ineg. (ec. 1, Oct.3)

↓M1f-gllo -

NX1-xgly,tIf-gNo EfigtE

· Apply Dudley E
temp.2&

@IE,Noda - Vide . QED.

EuceML"regression": Fo
F

it the best L-Lipschitz function to the data.

the generalization error is 0 (L(ri) (xx,Y), ..., (Xm, Yn>.
9

Non-parametric. like in linear regression:
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#

Dimensions? F= 27:10,178-1, 8 is schitzy
*

If(a) - f(b)) =Lla - blyva,b +10,1)

[E (DIY)
· Em NCF, 110, c) =e(C/)* Faeos

in

#grid pts =(ya)
&

However,

whenheplugthisinto Dudley, the
interest

-3 of
t ·

· Ex: stop chaining earlier.XXX
Proof of Dudley yields t -z

*

Est(X+X+15gNF.Mda+Esup (x+-Xs
t,S-T
d (t,s)[8 (Check!

·Apply for x1=f(x) - Ef(x) new

EsupIx+TMc"de +Esup 1X+-Xg
ft F o

ds2 d -d2+ 1

I+Cd + d
- id n(Xia(x)w

U

optimal dice: 5= d A

· I we proved; 28

EsyhEf(x)) -Ef(x,)z &dimd>2.
·PTMAL.

· Unfortunately, to make in
d
=(1), onemediate(d)

- Lipschitz regression suffers from the curse of high dimensionality.

Mention Wasserstein
-Y-


