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k-NN Example-3

k-Nearest Neighbors Classifier Example
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In [1]: from pandas import read_csv

e30004:03 code o30p¢ variable 69 (86 988:80p5:c00:00p51 NUMPY arrays mes(eé
88:50p5:6§320305 numpy pakage o3 import coGoopSi nuMpy pakage oogad:03 import
56§ a500051

In [2]: import numpy as np

read_csv function (¢¢ apple-orange-dataset.csv 8Eade eaoxqp:a3 (8: 0069 pandas DataFrame
onpdesonasoopSi DataFrame @ 00p5¢0 apple_orange (g6oopSi

In [3]: apple_orange = read_csv ('apple-orange-dataset.csv')

c3 U)OQJO:O% 066@2@82

row 39@613908(73.§\c§ column 396613908(7803 @éﬁﬁ

In [4]: apple_orange.shape
Out[4]: (419, 3)
In [5]: apple_orange.size

Out [5]: 1257

G30004: 006 V0LV rOW (3)6303 @éﬂsﬁ .head (5) rfi of?:oaéu label 1 weight §(§ diameter %ﬂ
eoorcacf)(g)? cﬂé"paéu label emecf)oc‘)ogé 0 §<§ 1 cnsf;c%:qp:oaoo?oéoaéu 1 oaé o$:03: @5@): 0 oaé

Q_ C Q. . CQC <
QOEgI30:Qqp: [YO|033001

1of7 Gmoé‘:ooogggfé kNN_Example_3



kNN_Example_3 emoé:oo&igg% 20of7

In [6]: apple_orange.head(5)

out[6]:
label weight diameter

0 1 136 10.557432
1 1 192  11.292246
1 112 10.120368
185  8.786955

H W DN
—_

1 129 10.070343

G30704: 000 c;:yaorgsx'?: row (3)6303 @éﬂsﬁ .head (5) 0r$ of?:oaéu

In [7]: apple_orange.tail (5)

Out[7]:
label weight diameter

414 1 150 18.262581
415 1 122 9.105190

416 1 58  8.688009
417 1 50 6.881814
418 1 60 5.987806

labels co0509(a&: (extracting)

10005 label value

G307 c;m%c\")cgé label 07 c?oeéeo:@:oao:@o%ooéu label sm&\')ss'af.)(ﬁcgé gopaé 0 .§\c§
36:20p5:2005 1

qp: (98(0300p5 1 label qpz00p5 output gp: (gdeax0e(3¢ y 32605 (8§ c3omgpP:od o3
In [8]: y = apple_orange['label']

In [9]: y.head()
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Name: label, dtype: into64

Extracting Features

:08: 8¢ 36¢508: soqj|:038N @ecv:g)§ (Weight)sé 3aq)C: (diameter)o3oopS feature gp: (9635
1030005 interdependent input variable qo: (98(0300p5 1 feature qp:a0pSi GE:0303 2D array (¢
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In [10]: features = ['weight','diameter']
X = apple_orange[features]
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In [11]: X.head()

Out[1l1l]:
weight diameter

0 136 10.557432
1 192  11.292246
112 10.120368
185  8.786955

H WD

129 10.070343

e30004p:03 0§5(6¢ dewd(mp3(ac: (Visualizing the data)

apple-orange-dataset.csv (%éot\)? GSO’)Oq_p:Of? 2D a@eéll apple_orange[apple_orange['label']
== 1 ogcC: apple_orange DataFrame oo ['label’] c;m%c\")oc‘)?o oo$cc§:qp:@<§oaéu

on%oo.s;(%:qp:oaé 1 @95(\315 =1 o$:o§:qp:€95@soaos@)oc§ apples o?ooé o$:03:qp:oao ohloaé 03:@0:
DataFrame ooo%e? ooéc;sooorgoaéu apples.shape ooé 220 rows @éems@oé @QOE30M 05035

0§:38: | Jo cd: cloaopSu

In [12]: apples = apple_orange[apple_orange['label'] == 1 ]
apples.shape

out[12]: (220, 3)

oranges.shape oaé 199 rows @ogeoaoe@oé QCO 63070 obogé C\%Gg%&%: oo C\‘;}:cﬂoéoaéu

In [13]: oranges = apple_orangel[apple_orange['label'] == 0 ]
oranges.shape

Out[13]: (199, 3)

pattern o3 gpegas memos:8d:5p5:690 0qS0qp: &3(3p8(5E: (9da0pS matplotlib.pyplot o3 import cpSoopSu
matplotlib ¢ subpackage [¢6o0pSa003 pyplot ¢ plot(x,y)function (8¢ 0qSS s3a0pS

In [14]: import matplotlib.pyplot as plt

3@aco:gls (Weight)od X o&§: (X-axis)ogé aon:g) @g)C: (diamter) 03 Y o§: (Y-axis)opé coo:am ngbagoopdi
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In [15]: plt.plot(apples['weight'],apples['diameter'], 'rs')
plt.plot (oranges|['weight'], oranges|['diameter'], 'bs'")

Out [15]: [<matplotlib.lines.Line2D at 0x93d0198>]
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Classifier eg:qlc)s@é:

0§:93: 8¢ c8eg538: qp:0d J(a0:q§320305 classifier c>69c3aGo0pS 1 K-Nearest Neighbour classifier o3
335:(0epS1 K-Nearest Neighbour &\ cocoxooep:gp:ad http://www.acmv.org/MachineLearning
/KNN/Introduction to K Nearest Neighbors.pdf (http://www.acmv.org/Machinelearning
/kNN/Introduction to_K_Nearest Neighbors.pdf) o3¢ §&:(03(8: [¢So0pSu

sklearn.neighbors Q KNeighborsClassifier (Pfsgoézg)leéll

In [16]: from sklearn.neighbors import KNeighborsClassifier

K-Nearest Neighbour machine learning model 0opS@805052051

In [17]: model = KNeighborsClassifier (n_neighbors=3)

Train Test Split

Train 0958 6302 §¢ Test pSqs 3020 §2051
* 3eq;:(03:ad:329)05¢0 machine learning model 05p56800056$320305 630204)2:20p5 AdeaEEA5EaDE
qp:[oo:qepSi

training data &¢ testing data 326 (j)e §epSu training data qp:ozScopS: train input eaons X_train &¢
output e3oo y_train vag) (J)q]j:§oopSn testing data qp:o0zcopS: input eaons X_test §& output eaomn

y_testulgej g)eﬁ[zﬁwéu
sklearn ¢ cross_validation subpackageozc §(8:000: function [gda0p5a0p3 train_test_split() o3

sgoéz@loaéu
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In [18]: from sklearn.model_selection import train_test_split

train_test_split a0pS array qp:goad return a(gd [0§60:0003 00laSq0S function 08g(gdaopSu
train_test_split function argument 2005 test_size [ga0pS

test_size=0.4 [90eo0ne(03n X _test 4 y_testoopd X &S y &l go% [da0pS
X_train §<§ y_train oaé X §<§ y & Bo % E:sogooéu

In [19]: X_train, X_test, Y train, Y _test = train_test_split (X, vy,
test_size=0.4,
random_state=2)

fit () function @5 model oc‘)o% X_train ézoxogp: §(§ Y_train qp: ooé:so:oaéu

In [20]: model.fit (X_train, Y_train)

Out [20] : KNeighborsClassifier (algorithm='auto', leaf_size=30, metric='minko
wski',
metric_params=None, n_jobs=None, n_neighbors=3, p=2,
weights='uniform')

Fit apS(8:000: model 0303 X_test caomngp: §¢ Y_test qp: c0pde0:0m0 8§:05:9/054: 09050300051
predict () function (TO.E Of?::)aéll
In [21]: y_pred = model.predict (X_test)

In [22]: y_pred

ouwt(22]: array([t o, 1, 0, 1, 1, 1, 0, 1, 1, O, 1, 1, O, 1, 1, O, O, O, 1,

0, 0,

i, 1, 1,1, 1,1, 01, 0 1, 1, 1, O, 1, O, 1, 1, 1, 1, 1,
0, 0,

o, 0, ., o0, 0, 1, 0, 0, 0, 0, 1, 0O, O, O, O, O, 1, 0O, O, O,
0, O,

i, 1, o0, 0, ,, 0, O, O, 2, 1, 1, 1, 1, O, 1, 1, 1, O, O, O,
1, 1,

o, 0, 1, 1, 1, 0, O, 1, 1, 1, O, O, O, O, 1, O, O, 1, 1, O,
0, 0,

o, 0, ., 0, 0, 0, 1, 1, 1, 0, O, 1, 1, 1, 0O, O, 1, 0O, O, 1,
1, 0,

i, 0, 0, 0, 0, 0, 1, O, 1, 1, O, 1, 1, O, 1, 1, 1, 1, O, O,
1, 1,

o, 1, 1, o0, 0, 1, 0, 1, O, O, 1, 1, 0, 1], dtype=int64)

In [23]: Y_test.head()

Oout [23]: 146 1
223 0
193 1
305 0
188 1

Name: label, dtype: into4

50f7 Gmoézooogggf§, kNN_Example_3



kNN_Example_3 emoé:wtﬁgg% 6 of 7

6 of 7

o3oqi¢ (Accuracy)

Model & cpo560:0008 9§68:9/05¢p:eN 03myesmse (accuracy of predictions)od odeso:q§ sklearn o
metrics a300pS subpackage ¢ accuracy_score function 03 32a3:(coopSH

In [24]: from sklearn.metrics import accuracy_score
% 03 SNS6 Qo021

GG 70 OONYPEP%R AR

In [25]: 100*accuracy_score(y_pred, Y_test)

Out [25]: 94.04761904761905

080:1|e?$m$<ﬁ c%eoooé:eaaoé oooSc\c?’ c\?c%o&

k-Nearest Neighbor ogé k 33@61390305 (value of k) (Dé ogoqj9$m$ﬁ :590805 @Gq:@:oaé: @qﬁ@éo&éu
k 3266320305 (value of k) g(0o&:cd3[g¢:(e¢ c3oqesmé¢ (accuracy)% e(gac:ado0pSi k saeq@a0p05 (value
of k)or% (00) ¢ (09) 39035: sgqjl:qo[: e@oé:c\‘)ﬂ higher accuracy qssgoé 05:03503éu

o3m)g Pemtiad:60:8E003 best_k o3 qoegas
k 39@61390305 1¢ o)ej 36 3203 for loop @95 oo%@: best_accuracy oo§(c§:0r% gpoaéu k 33@61390303 .§\(§

GE:860005a382005 accuracy 0063z 0303 dagaopdl
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In

In

[26]:

[ 1:

< S~ S
GOOOC:OOOOE)g%

print ("To test for best value of K and plotting the graph ")
acc = []
best_k =1
best_accuracy = 0
for k in range(1l,36):
knn = KNeighborsClassifier (n_neighbors=k)
knn.fit (X_train,Y_train)
acc.append (accuracy_score (knn.predict (X_test), Y _test))
if(acc[k-1] > best_accuracy):
best_accuracy = accl[k-1]
best_k = k
plt.plot (range(l,36), acc)
plt.xlabel ("Value of K")
plt.ylabel ("Accuracy ")
plt.grid()
plt.show ()
print ("Best value for k is "+str (best_k))
print ("Highest accuracy is "+str(best_accuracy))

To test for best value of K and plotting the graph
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Best value for k is 11
Highest accuracy is 0.9464285714285714

K 32630305 (00) 2005 03myesmee 3(a¢ad: (highest accuracy)
RLEST
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