
CS 307

CLASSIFICATION[KNNWITH



CLASSIFICATION
↳ An introduction



ItDatav

Target

CATEGORICAL· Given This



suarData Vizw

:M·
.....

X
,



ProbabilityView
p Features CATE JORIES

↓ ↓

(X , Y) = Ri x 21 ,

2
,

... Y
-

FEATURES RESPONSE

Find a Classifier ((x) that minimizes

P[C(x) = Y] = probability
of

Misclassification

WHERE C : R
"

- G1 ,
2

,
3..... k]

- r

INPUT FEATURES OUTPUT CATEGORY



~

Bayes Classifier 1- MINIMIzES PROBABILITY

OF MIS Classification

(
*

(x) = armax P(y = k(X = ]
k = 51 ......k]

Given FEATURE VECTOR X
,

CLASSIFY OBSERVATION

As the Category with
the highest probability

DuH ?



EXAMPLE ("(x = 0) =

?
↓
0

.

25 y
= A

r P(X(X = 0 = 20 .

5 y
= B

↑ 0 .

25
y
= C

Conditional
probability

OF Y(X = 0

[P(x = 0) = B

Marginal distribution ((x = 1) = C
OF X



~

Bayes Error y average misclassification
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~Practice

Don't know P(y = k(x = =] !!!
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~rating Conditional Probabilities

kNN / sklearn. neighbors .

KNeighbors Classifier

Y Familiar

skleare .
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DecisionTreeDessifier INTERFACES
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~un Classification

· MOSTLY
The Same As Regression

· Focus on Estimating
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P(y = s(X = = = = [ [(ei =3)

Si : xi = Nk(x ,D)]
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↳ Depends who
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