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0§:9CQP:EN F|ODITCOMGP: EGIONGP:MN) a?.sj 0§:9C3EROGP:N) 9§9§:]|00 0QOdcL:VPY Multiclass

Classification [g&o0pSi

Iris-setosa, Iris-versicolor &¢ Iris-virginica o3eN gSeSaaagp: (Sepal Length), gSedsas (Sepal Width),

g@su(Ssgcqp:(Petal Length) §<§ géqjﬁaaé(Petal Width) or%csﬁ @o%é:aaoooqp:ﬁ o']oéooéf

Gqup:@oga)éll
aB0§:9¢ (R)q]|* Ga0004p: :[s¢ k-NN multiclass classification model 05p5680005(3: test eaorngp: copda
650098 0§:0¢ ¢:300: (3560503 o§94:[03epSH
Petal
Samples ~~

(instances, observations)

Sepal Sepal Petal Petal
length width length  width

Setosa

2 4.9 3.0 1.4 0.2 Setosa

50 |6.4 3.5 4.5 1.2 Versicolor 4

150 | 5.9 3.0 5.0 1.8 Virginica

| I 1\ N
/ Class labels

(targets)

Features
(attributes, measurements, dimensions)

pandas ¢ Ogp:ad$ matplotlib.pyplot of import coSaopSn sklearn.neighbors ¢ KNeighborsClassifier o3
import C\E(Sooéu

In [1]: import pandas as pd
import matplotlib.pyplot as plt
from sklearn.neighbors import KNeighborsClassifier as KNN
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iris dataset or% @ogoaéu 000630: NOW (3)6303 .head() @95 @éo&éu
In [2]: df = pd.read_csv('iris—-data.csv')
df.head ()

Out[2]:
Sepal Length Sepal Width Petal Length Petal Width Species

0 5.1 3.5 1.4 0.2 Iris-setosa
1 4.9 3.0 1.4 0.2 Iris-setosa
2 4.7 3.2 1.3 0.2 lIris-setosa
3 4.6 3.1 1.5 0.2 lIris-setosa
4 5.0 3.6 1.4 0.2 Iris-setosa

gSeSamagp: (Sepal Length), gSedaas (Sepal Width), 9égdaacgp: (Petal Length) s¢ gSgqiSe4 (Petal Width)
Gc\):q|°[:39§039 gé@ﬁsacqp:(Sepal Length) .._sr\c? géeﬂésaé(Petal Width) or% model ooéseooorgsﬁ
classification feature qp: @(6 32a3:(go0pSH

Iris-setosa 3203 3a$c;spc°: 'x' 39@903 mé:smoé: Iris-versicolor 3¢ @@oeepé ! 39@903 mé:emoé: Iris-
virginica 30: 3§0566¢ '0' 23[90 c0pS:6070¢: W05005¢) 0qSGe3a05N

plt.figure (figsize=(10, 7)) (4§ 0§50 3gudme0:03 2005¢0560:00p5I
for name, group in df.groupby('Species'): (¢

for name, group in df.groupby('Species'): ogé 0%:8560):9?][:(7% RSP REPYP: o?oooooé
C < C c C [ Ko cC 0 0 C c
.groupby (' ") @g oeﬂ oggq@eg@g 004)|:§|C:007 for loop vod0Rd 1
plt.scatter(group|'Sepal Length'], group['Petal Width'] ogé Sepal Length
39035:39000093 X oééﬁ: oo$:$:qp: 39@03 .§\c§ Petal Width 390%5:39000093 Yoéecj: oo$:(c§:qp: 39@903 ooo:ej

scatter nqds3o0p51

plt.title ('Species Classification Sepal Length vs Petal Width');
0q&§06é@q2&)éll

plt.xlabel ('Sepal Length (mm)'); X Oééﬁ: §Oeésq::)3éll

plt.ylabel('Petal Width (mm)'); Y oC&: goepdeqzoopdi

plt.legend(); 0§:9S§00p5 qp:0a3 legend =[S cq:00p51
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In [3]: markers = {
'Iris—-setosa': {'marker': 'x', 'facecolor': 'r', 'edgecolor': 'r
'}I
'Iris-versicolor': {'marker': '*', 'facecolor': 'none', 'edgecol
or': 'b'},
'Iris-virginica': {'marker': 'o', 'facecolor': 'none', 'edgecolo
r': 'k'},

}

plt.figure(figsize=(10, 7))

for name, group in df.groupby('Species'):

plt.scatter (group['Sepal Length'], groupl['Petal Width'],

label=name,
marker=markers[name] [ 'marker'],
facecolors=markers[name] [ 'facecolor'],
edgecolor=markers[name] [ 'edgecolor'])

plt.title('Species Classification Sepal Length vs Petal Width');
plt.xlabel ('Sepal Length (mm) ');

plt.ylabel ('Petal Width (mm)'");

plt.legend();

Species Classification Sepal Length vs Petal Width
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sample 3605 134 o3 test point (g6 2005605051 o test point 2005 3esdea(030: $055805 (boundary
of two classes) ogé ﬁeg?sooos@oé ooeéqégu%ﬁ Gg:qlu%@f::@éooéu o:% sample 39905 134 ?09.3 training
data ¢ ocﬁoceorgooéu

We are going to select sample 134 as the test point. This point was specifically chosen as it lies at the
boundary of two classes. Lets remove sample 134 from the training data
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In [4]:

Out[4]:

X NS
G('DOC:(I)('DE)g;?.

df_test = df.iloc[134]
df = df.drop([134]) # Remove the sample

df_test

Sepal Length 6.1
Sepal Width 2.6
Petal Length 5.6
Petal Width 1.4
Species Iris-virginica
Name: 134, dtype: object

o§ sample 39905 134 seo% training data ¢ (SOSCX?CYS@:G:?O(TS oq&'e egsj [§$@éwéu

In [5]:

4 of 5

plt.figure(figsize=(10, 7))
for name, group in df.groupby ('Species'):
plt.scatter (group|['Sepal Length'],
label=name,

marker=markers[name] [ 'marker'],
facecolors=markers[name] [ 'facecolor'],
edgecolor=markers[name] [ 'edgecolor'])

plt.scatter (df_test['Sepal Length'],
Test Sample', c='k', marker='D")

group|[ 'Petal Width'],

df_test['Petal Width'],
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label="

plt.title('Species Classification Sepal Length vs Petal Width');

plt.xlabel ('Sepal Length
plt.ylabel ('Petal Width
plt.legend();

(mm) ") ;
(mm) ") ;

Species Classification Sepal Length vs Petal Width
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k 366320305 (9) (3 nearest neighbours) (¢ KNN model oopSeson0500p51 model =
KNN (n_neighbors=3) (¢ KNN model 0opSes000500051 K-NN classifier model gp:aao:

on:(90:00p0328|05¢0 encode cvSeo:q§ ea3(gé: [gSa0p5H
2p5ea0005(8:00p5 KNN model a3a8 eaorngp: copdg) fit codeozqoopdil fit oS 320305 X train data &¢ y

train data ooé:so:qoaéu

X=df[['Petal Width', 'Sepal Length']] (¢ X train data cop§eo:a0pSi X 20pS input train data
@ogoaéu o%c;@oé feature o?c;aToaé: input data §o§q|°[:<7% 'Petal Width', 'Sepal Length'’ ooé:so:oaéu
y=df.Species [(6¢ y train data copdeo:00p51

K-NN classifier model qp:a20: ap:(g0:00p3329/05¢5 encode cpSeo:qs ©c3(a¢: [860p51 (One of the great
things about K-NN classifiers is that we do not need to encode the classes for the method to work. )

In [6]: model = KNN(n_neighbors=3)
model.fit (X=df[['Petal Width', 'Sepal Length']], y=df.Species)

Out [6]: KNeighborsClassifier (algorithm='auto', leaf_ size=30, metric='minko
wski',
metric_params=None, n_jobs=None, n_neighbors=3, p=2,
weights='uniform')

oopdeannndan:00pd model 950§ 6epSe)foopS (score) o3 model.score() (8¢ gpaopSH

In [7]: model.score(X=df[['Petal Width', 'Sepal Length']], y=df.Species)

Out [7]: 0.9731543624161074

test point c>$900p3c0:(8: o test point cloep] class 03 9§68:00051 026§p5:320:(¢¢ o3 test point 20p5
0p520p5 0§:9¢(e06pS03 8§65:00051 (Predict the class for the test point)

In [8]: model.predict (df_test[['Petal Width', 'Sepal Length']].values.reshap
e((=1, 2)))I[0]
Out[8]: 'Iris-versicolor'

0dem, 2e(8es8¢ §S:09520p51 (Compare against the actual predictions)

In [9]: df.iloc[134].Species

Out[9]: 'Iris-virginica'

model & a§9$:so:qo§ ecﬁd]u 390@03&339@0:035 Uﬂecpogc;@soaos@oé @50']oaéu This prediction is
incorrect, but given its position at the boundary this isn't necessarily surprising.
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