
SECTION 3 

Chaining 

The main aim of the section is to derive a maximal inequality for the processes 
u · f, indexed by subsets of JRn, in the form of an upper bound on the w norm of 
SUP:r lu. fl. [Remember that w(x) = 1/sexp(x2).] First we need a bound for the 
individual variables. 

(3.1) LEMMA. For each f in !Rn, the random variable u · f has sub9aussian tails, 
with Orlicz norm iiu · fllw less than 2lfl. 

PROOF. The argument has similarities to the randomization argument used in 
Section 2. Assume the probability space is a product space supporting independent 
N(O, 1) distributed random variables 91, ... , 9n, all of which are independent of the 
sign variables o-11 •.• , O"n. The absolute value of each 9i has expected value 

'Y = lP'IN(O, 1)1 = J2f;. 
By Jensen's inequality, 
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The absolute value of any symmetric random variable is independent of its sign. In 
particular, under lP',. 0 lP' g the products o-1l91l, ... , O"n l9nl are independent N(O, 1) 
random variables. The last expected value has the form lP'exp(N(O,r2 ) 2), where 
the variance is given by 

Provided r 2 < lj2, the expected value is finite and equals (1- 2lfl 2 h 2C2)-1. If we 
choose C = 2lfl this gives lP'w(u · f/C) :s; 1, as required. D 
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