
 

S 331 Fall2024 Today Low rankapprox

lecture17 10 28 SVD PCA

Powermethod

Low rarkapproximat.in PartVl Section4

Quiz what are missing entries
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Obviously an unfair question

Nonetheless We believe data in the wild

is structured maybe guessable
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Compactly Park r decomposition
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More sophisticated model
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Goal in low rank approximation LRA

MakeUnexplained A OUT as small as possible

Other motivations
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We have a complete characterization of
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Interpretation let U u ur no

Then this ECO xCo
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Also possible for rectangular tall I orthonormal
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SUD AI matrices AERM nzd

Can be decomposed as
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Interpretation SUD sends X Ax

Vi input world to Gilli output world
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Eckart Young Mirsky

For any AER
d
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Special case symmetric matrix ME Add

M U AUT but 1 R
diagonal

Teigendecompolition
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Even more special if AE RE already

M is positive semidefinite PSD

Inputworld output world
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H A UEVT we have
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Both PSD eisuectors give SVD ofA

Enoughto give alsus to recover
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Goal recover U to high accuracy

toed suppose U I X 720008242

Then Mg a multipleof e
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In fact Ug ng stillworks for VII

But really strong

what if only X Z 1.142

No problem for p 0Clog d
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