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Recall SVD,HAIE.

Restoranapartmentsane112
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FACTS
-
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-(a) HAll=
IAI All where rank(A) nw?

r

(8) (Rgoal) A=(8n) ->Bysvn, ((A)) =(101) => 1All=maxdil

() (Orthog, invariance) IVAHIZ HAVA-HAII F orthogonal V,
TlIVAx=11An1I)

() (Quform) If A is symmetric, lettaHw
x unit

2) HA+BI DAI +HIBI (Dineg.] Hw

Es , HABIE RAMBI TRABsH =HAI-ABal NAI. DBH.I)2

(8) 1ATI =An

---



-OMVECTORS
X =A

· Mean EX =M
-

↓

·

arcine?"V" x)=xxte
·Entries:

CovIX)i = E(X-my,(X
-n)j =(Xi -RXi)(yj -EXj) =Cv(Xi, Xi)

Diagonal entries:

Cow(x) ii =bv (xi, Xi)
=Var(X:)

·Ex:X =R
Cor(x) = [Var(X,3

Corx, xn) I-

CorIX,Xi VarIX2)

· Corly) is a did symmetric PSD matrix.
-
e

-

a proof

1 AveRd: vTEv=vEXXr=EvXX =E(X,y)" <0. (A)
- -

(w Ex, -
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·zen.NormaButterener
if Z: vNC0,1) independent

·EZC(r)agemainis ane
..

· f(x) is rotationally invariant:f(x) =f(uxe) vort.I ex

Enterit)oranUzurco,
*

wasanomasoritisatiee
X=Az +m for some invertible AGR, MARR.

· EX =M,

CorIX) =E(AE) (AZ) =E (AZZAT) =A.I.Att
-d

· E1 pdf of X is

fil-ep(-im),on(DN1)

->polf is determined by me,I. -
notation2)
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·

LetXxealComponentAnalysis(for simplicity-Gytranslatethe
and Cov(x) =2.

C
:· Reduce dimension?project X

en

onto ID line that"best explains"
S

-

the variation in X.

) find a unit rector v that maximizes

Var((X,v)] =E(X,) =vEv (*p. 2)

max var(x, v)) =max vEv-D);argmax
~ muit

· Next best direction;

max var(x,) =5), agmax=t
vVe
writ

->project X onto 2D plane spanned by UV2.

ainoneminarofafreeanatthe
among

·Exploratorydata analysis. Unsupervised learning.
· Advantages I disadvantages.
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ATION:GENETIC PCA

-X=(X--.4) of a randomly chosen person

gene expressione

WORLD:

-
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EUROPE
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