
Lecture 7101 : Features (rcap) . NO CLASS Friday July4th

· PCA new feat-lher-combination (original feat)

· Feature Selection usup -reg

· Boostmpmargins , margin per
feature

-

Bi Margin
. ( = Y : classitea score =%. Ex

Score

ify =#1: want large score>o large margin

ifyo-L : want larpe rey score E) large margin
Lo

#Flow-margin#) small confidence
-

if yF()O E> mistake classification
if margin <LOC) mistake with high confidence



Quality of classiter #T large (pos) margins
C

margin better measurement than accracy .

-

- t ⑧ Correct side .

"how For /
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we predict ① YE(X) 30
Il ⑧ ED ① yfu) large pos marginfrom 50-50

confidence

increasing margin E increase confidence

GB ,
Adaboot : increase marghs YF(X) during training

even for points classified correctly
-

already YFC To·

classit YF() oreyebeosting ? margin = e

Alg umaximized



Margin Analysis GB F(x)= Me() hedec . stump
El

Adabot : F(x)=h
O
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Reorder the summation per feature
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margin( margin(x) marjut(x) marsingplt)

=> contribution of each feature
to the classifier

Note online
, optional PBHW4·



HW4 Feat Selection using In-rep Regression ↑
44 Beg

↑

BlogisticReg
-> Multihon Reg .

· use very large 11 penalty train Regression
many teat , end up

with O or closeto-o coef.

↳ penalty => sparsity . (ace not that good, irrelevant)

· select # = 100 features by Iwef) layest
200

· Trin (real) classifier without ↳ penalty .

ex Lyrreg Regression
ex · NNet

ex . NateBayes , GDA,

A good : DecTree , because
D
.

T
.

have "natural"

sparsity be splits.



CArecaprotates data to alligh dim with axds

[ =Sigma-corar
- dim are sorfed by var[am]

E = summation - each dim =prog
N

Ez coar(X) =↓*XMinDXD

Orthonarul rectors T
e,12 . -- eD

·leill=t
· leveill=- (perpendicular) N



= nice math matrix = Ortho normal dimposition
-

-> syn
· (x1)(ex) . - - End) eigen vector-values

-

pos semidet o etiz Je "a does not charge director
multy. Dy"
-

- form A E el
ET
--

-= [ -es

eigen rectus=ols eigenvalues . eigenvect Frows
voles : Why· e] 30

21 7427..30

D rotation PCA dim are obtained by projecting Xon E, its
X. + 1 Y

first dim Ynew => Ynew : In combinationE
NXD DXI NX1 of orig feat

with coef

2nd dem X . ez = Xnew given by He = jer - --e]



② Ram RCD (for ex D=1000 R=20)

X. je ...] = X
new

NXB
[
DX20

( NX20

- Repo first PCA-din #) approx
[ with first20

Thery legerect, eigen vals)
- -

-

zifitapprot
RXD

rank deficient at most R



information Lost . I
approx

&I depends on magnitude
of ignored eigenvalues .

- YRHIRA2)- -Jy close to 0 => Eapprox very good

R=?E don't want miss on large eigenvalues.

- ifdrybrazz - -
=Ja=+(actually) e T

pprox


