
Lecture 28 Ger~eralizatior~ 1)o1111(is for neural networks. 18.465

Let FL 1)ea class of "simple" fi~r~ct, ior~s (I'C-sul~graph, perceptro~~s) .  Defir~e rec~lrsively 

over F L k ,  where I; is t l ~ e  m ~ r n l ~ e rof layers. 

Defiue C ( y , h ( x ) )= (Y - h(x ) ) ' ,  0 < C ( y ,  h ( x ) )  < 4. IVe want t,o l1o11r1~l h ( x ) ) .  

Frorr~ t,lle previous lectllres, 

~ v i t l ~prol)al)ility a t  least 1- e-t 

Defir~e 

For now, assllrrle 1)o1111(is Ai on slur1 of meigl~t,s (alt,llo~lgh illis is riot t , rm i11 pract,ice, so rrr will take ilrlior~ 

l)r11111<1ltxte1). 

Theorem 28.1. 

k n 

E sup , < 8 
8" ( 2 ~  . A j )  . E 

h t X x ( A ~ , . . . , A x )  i-1 j=1 

Proof. Sir~rlce2 < y - h ( x )  < 2 ,  (Y-?"))~ : [-2,2] HR is a. cor~tractior~ l ~ e c a ~ l s e  largest rleririat,ive of s2 011

[-2,2] is 4. Hence, 

E sup - h(xi))'  = EE, 
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Using t,he ftxct t11;~t u / L  is a cor~tractior~, 

1 "  
E, sup ;~ & < u( x a j h j ( x i ) )  

h t X x ( A 1 , . . . ,  A x )  ,=I 

1 
= 2LE, sup C a j  C & < h j ( x i )

h n j  ( 1  i 
= 2LE, sup ----

2=1  

where a'. = a" Sirlce C ja j  < Ak for the layer k .  
3 CJf f ~ '  


Tile last eqllality hol(is l~eca~lse sup C X j s j  = maxj I s j ,  i.e. rrlax is attair~e(i at orle of t l ~ e  verti(:es 

Uy inrl~~ct,ion. 

k 

E sup - h(xi))' < 8 n ( 2 ~ ~ ~ )  . E
j=1 

~vhereFL is the class of sirr~ple (:lassifiers. 


