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B EIE: Concentration of Quadratic

XTAX - EXTAX =trA
Technique: Decouple from XTAX to X T AX’

Today, we focus on another application of decoupling:
Symmetrization



Symmetrization

Lemma 6.4.2 (Symmetrization). Let X,
random vectors in a normed space. Then
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The purpose of this lemma is to let us replace general random variables X; by
the symmetric random variables €;.X;.
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Similar conclusion follows with EX + 0, or on F(||>X]|) when F Is
increasing convex, or X; is subGaussian with |||,

..., XN be independent, mean zero




Symmetrization (Gaussian version)

Lemma 6.4.2 (Symmetrization). Let Xi,..., Xy be independent, mean zero
random vectors in a normed space. Then
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Lemma 6.7.4 (Symmetrization with Gaussians). Let Xi,..., Xy be indepen-
dent, mean zero random vectors in a normed space. Le!l gi,---,9n ~ N(O, 1?1)6

independent Gaussian random variables, which are also qndependent of X,;. Then
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Contraction Principle

Theorem 6.7.1 (Contraction principle). Let xq,...,xy be (deterministic) vec-
tors in some normed space, and let a = (a1,...,a,) € R™. Then
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Similar results hold on general independent random vectors X;, and on random
process (Talagrand’s contraction principle, will be discussed later.)



Take-away Messages

1. Symmetrization: transfer random variable (X) to its symmetric version (eX)
e (Gaussian symmetric version
« Convex function version (F)
« Sub-Gaussian X version
2. Contraction Lemma: bound E||Y a;€; X;|| with E||Y €;X;|| where a; Is constant

Appendix: An application to matrix completion. Note the passing from the
operator norm to the F-norm.

EL|X - X|r<C
n
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Thanks!



	Slide 1 
	Slide 2 
	Slide 3 
	Slide 4 
	Slide 5 
	Slide 6 

