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Singular value decomposition

" Xuyxp, Nisthe number of dataset instances, D is the dimensionality of each
instance (i.e. the number of features) and X is a centered matrix

" The singular value decomposition isgi by
xeun
FACTOQRS

Where
= Uyxy — unitary matrix - UUT =1
" Yyvxp — diagonal matrix
= Vp«p — unitary matrix - VVI =1
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Singular value decomposition

1 3 1
x=[3 o]=[VI0 V10 [\/45 o] V2
4 5 3 1 0 \/g B 1

V10 VR
U ) Vv

How to compute this singular value decomposition
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https://math.mit.edu/classes/18.095/2016IAP/lec2/SVD_Notes.pdf

Geometric meaning of SVD

Apply linear transformation to a vector v = [(1)]
il -4

wovef AR
Replacing with the%’\fﬁf, \#/
A [4]
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Geometric meaning of SVD

Image credit: Kevin Binz
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Geometric meaning of SVD
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Geometric meaning of SVD

Image credit: Kevin Binz
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Geometric meaning of SVD 2 )

Iy llq - + 4
1 3 [Va5 Plazqf 2
[v1io V1ol V2 | /13 Iyl - 4
yUZ_B 1 @_[4] ’

X
<
|
2
-
N
<
Z\

CS4641B Machine Learning | Fall 2020



Geometric meani

ng of SVD
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