
Machine	Learning
Principal	Components	Analysis
1.	Basics

variance:

normalization:

covariance:

correlation:

SVD:

2.	Model

input:

Dξ := E(ξ −Eξ = E − (Eξ)2 ξ2 )2

ξ −Eξ

Dξ
−−−√

cov(ξ,η) : = E[(ξ −Eξ)(η −Eη)]
= Eξη −Eξ ⋅Eη

ρ(ξ,η) :=
cov(ξ,η)

Dξ ⋅Dη
− −−−−−√

M = UΣ where U = I, V = IV ⊤ U⊤ V ⊤

MV = VM⊤ Σ2

M U = UM⊤ Σ2
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normalization:

objective	function:

optimization:

solution:

	is	the	principal	eigenvector	of	 .

The	k-th	component:
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output:

recover:

3.	TODO

1.	 Optimization
2.	 Calculating	the	SVD
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