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PCA

= Data matrix !A c Rrxm 1

= “Covariance matrix” S = ATA € Rm*m™,

= Sis symmetric positive semi-definite.

= Spectral Theorem: there exists an orthonormal basis
V1, . . ., Uy OFR™ such that the v;’s are eigenvectors of S
associated with the eigenvalues Ay > --- > A\, > 0.
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Singular values/vectors
> gckuw.moh &m‘}u . *ATA-

* we define o; = v/\;, called the it" singular value of A.

Fori=1,...,m:

= wecallv; the ith rgh singular vector of A.

What  olosd e Qz&'s'mq»hm. “QC}O(S?

e &Qgim, o e o Q@F
_foc&:a,__7¢ Jb J -L )G\Q wm

TP e owe as gpirg boodd whss g, .0,
an sdue T ran)’ an 0(‘9'\0?\0[’"‘09- boys Cu{____,u,\\ a‘QlR"‘

2/4




Singular Value decomposition

Theorem
Let A € RZX™ Then there exists two orthogonal matrices
U € R"™™andV_€ R™*™ and a matrix ¥ € R™*™ such that

Y1 > 90> > Oandfomﬂ that verify

A= UZVT.I
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Geometric interpretationof UXV T




