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In [1]: import pandas as pd
import numpy as np

train 0?661$ G307 §\(§ test 0?661$ 63074p: 39@03 §u§og§oaéu Input (X) §c§ output
20pS1 collections package o3¢ Counter o3 import cpSolosadi
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In [2]: #Using to split data randomly
from sklearn.model_selection import train_test_split
#Using to get most common element from 1list
from collections import Counter

c;sooofécc:ef GSU)’)GOQ(T.BO (9050% def readData () function ooo%egooésaoo&io']ooos" Il (reading in the
data) ID Column §\(§ Unnamed c;mfc)o')c;ogé?) Je!s) ocﬁo?orgooo:o']oocﬁu dropping o?ﬁoqoougu null data 0%
ooSoceoSooo:cﬂoooSu

In [3]: def readDatal():

data = pd.read_csv('data.csv')

# Original Data file '/kaggle/input/breast-cancer-wisconsin-data
/data.csv'

#Drop Id as it has no influence on diagnosis, and Unnamed for Na
n Vals

data = data.drop(['id', 'Unnamed: 32'], axis = 1)

data = data.dropna ()

return data

train set §\(§ test set §q§ 390805 def splitData () function ooogszooéeaooorSoaéu data gp:
m:cf?:ooé:eo:oaéu §eé test set @ 3980539‘”:( testSize) orc?’ ooé:eo:oaéu §[§:ooo: e30004p: Xtrain,
Xtest, ytrain, ytest o3 numpy arrays 3(6a3 ¢[0o¢:(8: function ¢ [0§e0:205H

Split data into a train and a test set. Converting them to numpy arrays, and returning them.

In [4]: def splitData (data, testSize):
y = data['diagnosis'].to_numpy ()
data = data.drop(['diagnosis'], axis = 1)
X = data.to_numpy ()
Xtrain, Xtest, ytrain, ytest = train_test_split (X, y, test_size=
testSize)
return Xtrain, Xtest, ytrain, ytest
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méaon @ogc;:?o]?sﬁ 33@0’339(? @glcﬁsgmzl sglooo o>oaéo§§(§ 3’3$:®68(?:0RORI oaégf(similarity)
?qp:ad:§op 03 Es0n (866597 (96&CEar0r model oo 85:(go5e5e§:20051

oRéﬁ(similarity)cr% oqﬁe@gogé s@%@ s@oa@c\g_]& oaﬁip.s?é:@é GG’S@Q%CRIE 320303260 (distance)o%
325:(g| qoopSi 328:0589: (distance 3§p5:80:) (660y|C 0pp8ad: (§So0p5H

31§ 63| m(ap:a203060: (distance between two points)o3 03E:0a8E00p5 §pS:qp:aan:09:03 09:8E00p5 1

Euclidean distance orc?’ o?ﬂ 39(73039@0:@(3 e@:@orgeooos@oé feature qp:sgo:d'?:oaé saés'ag_]
maq:0loopSi (Euclidean distance treats each feature as equally important) 1 0>6p5:320:(9¢ feature
qp:sao:c\?:oaé 3989399.1 33@61:0']9330 Euclidean distance orc?’ sgoéz@lgéoaéu

(o) Equal weight to all attribute , only if scale attribute are similar.
() Scale attribute to equal range.

() Classes are spherical in shape. oo3agj05e03s [0pSdole simple Euclidean distance equation o3
sgof?:@[%éofloaéu

0pSg| 03036 (similarity)§oopSad 93:(05qs def euclidean() 026900pSes000500p51 Xirain, Xtestval o3
00p560:0025I

xtestval §¢ Xtrain value 0>698a3(030: euclidean distance o3 o3a505(8: list (distances) >dg(gjapSoopSi o3
list o3 2§:0559: lowest (best) ¢ a@co:8d: (highest distances) o3 3053203¢: 0520051 (to make sure we
keep track of the index of the Xtrain value to look up the corresponding ytrain value (the actual class of
the Xtrain value).)

In [5]: def euclidean (Xtrain, Xtestval):
distances = []
for i in range(len(Xtrain)):
#euclidean equation
distance = np.sqgrt(np.sum(np.square (Xtestval-Xtrain[i])))
distances.append([distance, i])
return sorted (distances)

9§68:0003 predictions function o>6gopSesoonda0pdi Xtrain, ytrain, Xtestval, k o3 function o3

(N < C < ° c O [N N (N . o . .
Ssfel=eRferten]l k FPCOIRPM ©POG|AIEPIM) OIGOIEV: ORI Xtrain, Xtestval o?,sﬁ euclidean distance
(rcéogogoaéu predict list ooogegseooorgoaéu

It does this by taking the index of the k smallest distances (which is already sorted in the distances list so
really the first k values of the list), and finding the value of the corresponding index of the y train values
(the actual class of those xtrain features). We will then return the most common value in the predict list,
which is our predicted class of the Xtest features.

In [6]: def predict (Xtrain, ytrain, Xtestval, k):
distances = euclidean (Xtrain, Xtestwval)
predict = []
for i in range (k) :

predict.append(ytrain[distances[i][1]1])

return Counter (predict) .most_common (1) [0] [0]
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def KNN () function ooéseooorgoaéu Xtest c;soooqp:sm:o?:sgcg(ﬁ néson @5@@5 a%eﬁ:eo:méu
(predicted class) o) poes30305 k=3 (362051

In [7]: def KNN (Xtrain, Xtest, ytrain):
predictions = []
for i in range(len(Xtest)):
predictions.append (predict (Xtrain, ytrain, Xtest[i], 3))

return predictions

(o] o O

Model ¢ o?orgc;o:ooé: a%@.s;:quﬁqp: oocﬁscoO(739<§oac\‘)agor)0(rf ﬂﬁ: sgs@ ytest c;soooc;og??,
§E:005(305(8: k-NN model §, accuracy o3 0305090051
In [8]: def accuracy(ytest, predictions):
correct = 0
for i in range(len(predictions)):

if (predictions[i]==ytest[i]):
correct += 1

score = (correct/len (ytest))*100
return score

main

Function gqp: méemcﬁ@:cj algorithm o>ooéq$ cssooocsorgoaéu worg@: 630004 o><§q$ oooaa(?: (3)@0@
cRo3cp(o3p3oopd
In [9]: data = readData()
data.head (5)
out[9]:

diagnosis radius_mean texture_mean perimeter_mean area_mean smoothness_mean

0 M 17.99 10.38 122.80 1001.0 0.11840
1 M 20.57 17.77 132.90 1326.0 0.08474
2 M 19.69 21.25 130.00 1203.0 0.10960
3 M 11.42 20.38 77.58 386.1 0.14250
4 M 20.29 14.34 135.10 1297.0 0.10030

5 rows x 31 columns

[N C N

ea505 (90)9 §aopdi eaonngp:od Xirain, Xtest, ytrain, ytest 000p5(¢ §o0pSi 3(8: eaoxogp:en row
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In [10]: Xtrain, Xtest, ytrain, ytest = splitData(data, 0.2)
Xtrain.shape ,

print ('Xtrain : ',Xtrain.shape)
print ('Xtest : ',Xtest.shape)
print ('ytrain : ',ytrain.shape)
print ('ytest : ',ytest.shape)
Xtrain : (455, 30)

Xtest : (114, 30)

ytrain : (455,)

ytest : (114,)

Xtrain, Xtest, ytrain ®oaéo§o§ k-NN model oc‘)o% oo (ﬂ a§9$:qjo§ 0% o?orSoRoaéu ytest oaé 39@@
(6Se0xe(né copdeo:qs ecdali

<

predictions[:10] @cc: 000630: a§9§:qjor§ (oo)opf @éméu

In [11]: predictions = KNN(Xtrain, Xtest, ytrain)
predictions[:10]

out[11]: ['B', 'B', 'M', 'B', 'M', 'B', 'B', 'B', 'M', 'M']
ﬁ@:oao: sgc;@qp:§(§ %é:ogésﬁ ytest & ocoes0: (oo)eeo@ @ésﬁ ytest[:10 ]or% :)f?:oaéu
In [12]: ytest[:10]

out[12]: array(['M', 'B', 'M', 'B', 'M', 'B', 'B', 'B', 'M', 'M'], dtype=ob
ject)

Model ¢ o?orgc;o:oaé: a%@fé:qjos 0006302 (00) eﬁ\é %’1@:030:39&;@ ytest @ oocoes0: (:)0)?0% ap:o oaéoaéu
aBesn05 model @ accuracy 0303052005

In [13]: print(accuracy(ytest, predictions))

96.49122807017544

k=3 &G testSize = 0.2 30305 accuracy ¢ 90-95% &§, (352051
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