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MACHINE INTELLIGENCE
UNIT- 4

Dimensionality Reduction
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Q: Comment on  Hae vsefuiness of twe followine,
feature vectors v
Set¥ 1
feoature L | 5 17 13 29 12 1
feature 2 0.9 1| .0 04s .05 09I
Retain feature |
Sek
featute L 5 I 13 24 12 1
feature 2 194 25 65 28 W8 4s5.8
Rerain  both
Set 2
Peotute 4 S5 20 20 10 45 7]
feature 2 55 19 28 4.5 ki | 10.S
Towttotm by 4S
= Ny [ cos © tmb \ (201 _ (4 7\
-S4m0 cos9 J L2¢ ) L—-\.u,J
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Feoiuce 1’ 14 .S | B.b 62 loo

feature 2) 035 07  -L4 0% 070 ©0-3§

Refain Feature 1’

. Feadures  WHI high variance  ave wsefu

2. Ov\\g one (—‘ea\-luxe ‘Prom cetr of ki@\r\l“
covveloted Peaturee ¢ useful

1
n—1

i\]: Z(wz—f) (xi—T)T

Onbiosed estimate

1
Cx = xXx7t
n—1
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Feature |’: 7.4 27.5 4| 3.6 63 100 Mean = 42

Feature 2’ 0.35 0.7 | .4 0.35 0.70 0.35 Mean = 0.64
Mean-Centered Data:
Feature |I’: -34.6 -145 -1.0 -284 21 58
Feature 2’ -0.29 0.06 0.76 -0.29 0.06 -0.29
Covariance Matrix
1204 0.216
0.216 0.167

+ Degirolble covariance waodyix:
of€ dioeyval  entvies X 0 suv¥ed ‘03“'\“3

. Lhavxﬁe Coordinate OQXIE 40 MOUE Cov modYin
better

- Tronsferm X Coviginal featwnre swce) tuch
Mok  new cwovoariante moakyin s descalde

Y=PX

Rows of P are called principle  Components
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n—|

- )X
N

= 1P Cxx™) el
nel

tet xyT = EDE" (AionmnalisaBon of
Louare  Symmedric WX

¢y = _1_ P EDE F

N-|

Lk us  take P= €l

=1 (E"OD0 (T
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M= 27 {"sS'GL_S; A = 271 -Ns6S
2 2

- 30.29 = 6.6
Eigenvec%ws
(g-21)V =0
[llk’)\ -\ '} [U\ ] ‘ [o]
—(\ 2%-A U, o
(4-2)v, -uwv, =0 —>0)

-lu, + Q3-X)VU, =0 — Q)
(_!') (Jl"\"xw U\ < 1\ \")_

U-L lLl"")\

U\‘;|l U'L'.:\L("")\
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) for A= 37 +ises
2

0\21\ V, = _(‘f‘('\l’S‘ZS:>
j
= -1b.28
noymalised : VI = 19.7%

[0-557 }
Vl -
—0.%30

[0.557 -0 8% ] (:4 o S —')
.5 45 -35 5.5

= [«4403 3.725 S.69 —s.m,)
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v, = U Vo = -2

+ ‘ﬂ*@i
2

= 7.%9
norywalised @ [(v I\ = 1%.25

[0-83'}
Va3
0.5%

(0.2 052 ] [ o § -
25 -4 -35 5.5

= [-la3 -25 2.2 224
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Non- paramedviC  neinog

AL-% \3'\0
0-69 0-49
-1.% | -1.2
0-39 0.49
0.09 D-29
1.2.9 l-04
0-49 0-79
0-19 -0.3)
-0-% -0-8)
~0-2| - 0-3]
-0-7] -l.0\

S

‘i

[b.el(o o.u(J
0-plY 0.716

Eiﬂwvo«\ues
A= 1118303 V,= £0.922, 1)
Ay = o-o48Aa?7 \)‘Ls t-1. oL s, 1D
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Nwww\is\‘n@
[l Vill = 113002

V, = [0-678
0.73S

(voll = L4755

VL'.L -01‘553
0.6
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* I8 Paxn € 0 quave madrix,

(o - A1)V =0

nYn ny)

&Y At\xf\vt\xl = AVoy

* For red'an&u\\ar Moty Aw\m

Avn Vax = Umy.|

- we will need o find two vechrrs § a
Sawlar

For AMW\$ (ATPann and (P"ﬁT)MxM are
Sgwave .samwxe’nric WAYICeS

Decompose usi:\é_ Eie)u\va\ue okeco mposiim
- Let A Ay o ¢ be etaenva\\/u\ex and

Vis Vay --e5 Ve be  ¥he corvespmding
eigenvectove
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(ATAYV; = Ay Vg

vT (AT vV = v A
\I T

(ﬁv;) Av;) = AL VoW

N AV = A
SRR YR

W, = Ay = Ay

\LAv;l) G
PcV; = U 0
AV =UZ

A= UZQ
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* QX’\'QV\A {U| ’ U'L‘) =y UY “} ‘06 Md.'\\f\& C,M"T)
2o00  vechvs of iz ma 4 Yo Hek an
MAM  makvix U

Cexvend Vo dimilarly by adding  (ner)
zexo vedors of size Ax 1 4o %e:l- an
XN MMix  \/

- veduced SVOD

Let Y= | Vel

N-|

(mean centered)

YTY‘CX
Columwns o-(2 VD of YTy ore V

. 8w of XT ot ug VT

- loluns of V are oprinciple Components of X

+ No wneed Yo exp\{d{'(” eale cov XX
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i i -S]DB L{] T [17.; L

Find elganva\ues % ei%e,v\ve cove

laS’) 1 = 0
7 25-A
(A-25)*- 44 =0
At-50A *$7p =0
A=31 A, =18
i @-AL)v, =0
-1 7 X = |o
17 2327 [3]

-T%x, +7%xq =0
X o= | >) A, 2 I

- Co—

)
Ay (>

’)C} K

= Y

1
Y2
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e L%
(D (A-AI)V,= O

7 1) 3]

72 €7%,, 20 =9 =N7 1

(=l AV, -\
2 = [71%)
Find &,
\ A 2 "“(").
(:O \FE‘} L\/(b \/(‘-;,]
A= VSV
W= RAv, - R
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(A-"- ¢ =0

AT-1%X =0
?\"-—l% Ay =0

S = [\{eg O

0 o)

¢y eigenvectove (V)
[t )L 08)
- e
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Find VU, 4 Vg fcom rrthogemality

\5

2

[ 23 -2%]) [x’x . Lo

VOW spacte ¢ aul dpace

W& 2 O0re independent

LA 42y -2 1 =0
3 (3 2
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Grovn-Sehmidt  procegy:

Q, = (_'L\ILO) L [%/g]
5 o
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