
 

1 Uniform Convergence Generalization

Supervised learning g a p Yin iid pairs

YEY IR a Rd

Observe data Yiki P for 1 1,2 n

Goal Find a function f EF sit f X Y
y fire

Need to choose 7 97 the function class

theless l YxY IR

114 flu
Goalt Find f arguing

RH l is.us f
Iver cy.se P
cannot

Empirical Risk Minimization ERM

Observe data D link i i n then

f arguing Rct l Gini f
hope55

estimator

28 Rct E l can f

Ex MLE F to Of I logpolite

agigfRCOERffolEIE lypocu.in

Ox arguing Rio El hypocks

EfI.IE Eirmmr



Generalization small excess risk
Uniform Convergence

Goal Understand generalization small excess risk

in a non asymptotic sense

I s
Imell

prob

Def Uniform conv fff Rft RH Is 0

asymp sense

ini f f non iid avg
f aging R t not randomE IE EEE.itEit ra

RIF RCA RIF ECF ECF ECA RCf RCA
0hard to handle

f aggret dI g iid aug

Ref R t 0 421K f RCA

2 sup Rct R f I
fff

IFEO uniform convergence

we have smallexcess risk generalisation



A B B

RCI RCA P RH RCA E A

P RCI RH P fYf RH RCA E

Generalization for Finite Function Classes 171 0

warm up

Theorem If 171 0 and I 0 B then

P RCI RCA BFllg2171tlgF.es
samplesize complexty off a

Remark Generalizations error rate ORGI

Proof
Lemme Hoeffding's neg Let Zeitz Zn be indep

r vis such that ai zi b almost surely

Then HESO for Sn ti

1 P Sn Esn e exp

2 P Isn Esu t 2exp Effa
Note that I f Ill Carini f is like

Sn É Zi O l B
Ii



Strategy 1 Concentration

2 Union bound

3 Generalization

1 Concentration Fix ft 7 then

IRA RHI E 2exp

by Hoeffding
4

2exp 2
Reverk looks exponentier in n infect it implies note

2 Uniform Convergence via union bound

P Yf
RH RH E P U IRA RCH E

fff

by union bound Ʃ P IRA RCH E
fEF
FEEL

by Heffding 217 exp 2



3 Generalization

RCI RCA e P Fff
ECF RCH E

2 IF exp S

leg 2 e B eg

Remarks 1 Means with prob 1 8 RCI RCA BEGIN
0 FEET

2 Choose 8 0 171 1

Conv rate becomes FF
3 Covers bounded less cannot cover squere less

4 Bound fails when If is


