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Data analysis and duality diagram
The story so far
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The data matrix X: a linear operator between spaces

Let us consider the vector u=— =

Xtu = Xt
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The data matrix X: a linear operator between spaces
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Data transformation
Rotation and Dimension Reduction




The inertia




The euclidean distance

X, : Coordinate
on the second axis

X, . Coordinate
on the first axis

m, : Mass

Euclidean distance of the point K to the origin (0,0) :
4= X + X0




The weighted euclidean distance

X1

X, : Coordinate
on the second axis

X, : Coordinate
on the first axis

m, : Mass

@

Weighted squared Euclidean distance of the point K to the origin

(0,0) :

d2 = X%q | G2+ X2, 1 0,2

Weighted squared Euclidean distances to the origin of the n-

set of points:
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The Inertia

X1

X, : Coordinate
on the second axis

X, : Coordinate
on the first axis

m, : Mass

@

Inertia of the point K to the origin (0,0) :
L= My [X2q [ 0%+ X35 1 0,7= my d?,

Total Inertia of the cloud :

| = Z|<=1,n L= Z|<=1,n m, d?,



The Ine
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X, : Coordinate
on the second axis

X, : Coordinate
on the first axis

m, : Mass

| = Trace(

Total Inertia of the cloud :
| = Z|<=1,n L= Z|<=1,n m, d?,

| = Trace(XQXtM)

nm 0 0 d2

0o m 0. o ||% 1
2 1) = Trace(X ‘B

e e . . 2

o 0 .. m, | dh




The cyclic property of the trace

Trace (ABCD) = Trace (BCDA) = Trace (CDAB) = Trace (DABC)



The inertia and the duality

I = Trace (XQXM)
= Trace (XIMXQ)



The inertia and the duality

I = Trace (XQX'M)
= Trace (X'MXQ)
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A simple duality diagram
Principal Components Analysis on unscaled variables
(Covariance)
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