MATRIX PERTURBATION ANALYSIS OF METHODS FOR EXTRACTING SINGULAR VALUES - Setting and Analysis

Given U € R"™" V & R"™*’ (orthonormal) approximations of the leading singular vectors of A €
R™X" m > n, extract the first r singular values {c;(A)}/_;.

. . 1. Interpret as Perturbation
Rayleigh Ritz: 0;(A) ~ o;(U*AV)
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e SVD approximation: ¢;(A) ~ J;(A\~/) @ (A - AGN=‘7~U) @ = {o Agp — A21AIIA12}
e Generalized Nystrom: 2. Matrix Perturbation Result
e HMT: AV = QR, 0,(A) = 0;(Q*A) L6 Bl f_[m Fo
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Define, for i =1,...,n,
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Then, for all i for which 7; > 0, it holds
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MATRIX PERTURBATION ANALYSIS OF METHODS FOR EXTRACTING SINGULAR VALUES - Results

3. Application to Methods

T =

max{||A12 |12, | A21 ll2}
min |oj — ok (A2) | = 2|Eenll

Then, for all i for which 7; > 0, it holds
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e More formal comparison of methods

e Computability

e Oversampling vs No-oversampling?
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