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Five most important stock price trends
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Problem of proper orthogonal decomposition (POD): 7 A P/@w‘&{( OB

Given: Data points ay,...,a, € R, m,n € N/p{/ﬁl—aq N =ssm >

Sought: For k < min{m, n}, find a subspace U, C R™ such that

n

Uy = argmin Y inf |laj— w||§, (3.4.4.34)
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Definition 3.4.4.16. Frobenius norm

The Frobenius norm of A € K" s defined as
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Theorem 3.4.4.18. Best low rank approximation —

Let A = ULV pe the SVD of A € K™ (— Thm. 3.4.1.1). For1 < k < rank(A) set

k Uk = (U):,l """ (U):,k < H(Hl,k ’
H q
A= UiV = Y ou(U)o(V)op with v = [(V). ..., (V).,| € Kk
=1 i’ <
Y= diag(o*l ..... Uk) € KKk

Then, for ||| = ||:llp and ||-|| = ||-||,, holds true
|A — Ail]| < ||A—F| VF &€ Ry(m,n),

that is, Ay, is the rank-k best approximation of A in the matrix norms ||-|| . and ||-||,.
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Theorem 3.4.4.37. Solution of POD problem

The subspace U} spanned by the first k left singular vectors of A = [ay, ..., a,] € R™" solves the

POD problem (3.4.4.34):
Ue=R((U).,,) with A=UELV' theSVDofA.

YO0 elhnute -

3 intllay—wlf =
j=

p

Y 2.

{=k+1

(3.4.4.38)



&
Ex. 34 Y 726

Given:

e how

A\

measured U-| characteristics for all diodes
T T

1 155%%%%#iﬁﬁ*i**ﬁ**‘é
S 2, | .i!!t
* H
g L
= o ;ﬁ* ?"
E | b
3 o4 %t i !;;g*
y * ‘ig?ff' ’
0.2 ¥f+ *.!‘iéziig;ig‘ '
s ingatiadnet
1§§§§§!§§§§t§§“" "
‘ *

voltage )

Datr claved reakion

Classification problem: find out

e the U-I characteristic of each type.

| Dk wd??m dy &P
| Lm w@a%)

‘A =la,

measured U-I characteristics of n diodes in
a box

(data points (U, I]-(k)), ]

1,..., m, k =

many different types of diodes in box,

Measurement errors !
Manufacturing tolerances !

4w types /

+7/O0 (]//76/77/ S /

g, e R
0 2 . of diodes

singular values for diode measurement matrix
T T T T T T T

| 4 o Adominant Sl/s
] i =7
o t

1 *
0 2 4 6 8 10 12 14 16 18 20
no. of singular value

et Uamiticaton by (ém/m/wm% (m///mmz‘s

of (V). wd (V).

T 1
@l\;ht(? /7% ’DIC 0{

Heolay memfzmmt

fia /(X)) 2



strengths of contributions of singular components
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