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Classification

Supervised learning approach

Categorizing some unknown items into discrete
set of categories or “classes”

The target attribute is a categorical variable

« To solve a classification problem
- identify the target or class, which is the variable to predict.
- the target balancing is mandatory
- choose the best training strategy to train classification models.
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Classification

« Churn (not churn rate) depends from several
characteristics of the client, product and
communication.

age address income ed employ equip callcard wireless churn

33.0 7.0 136.0 5.0 5.0 0.0 1.0 1.0 | Yes |
33.0 12.0 33.0 2.0 0.0 0.0 0.0 0.0 Yes
30.0 8.0 30.0 1.0 2.0 0.0 0.0 0.0 No
35.0 5.0 76.0 2.0 10.0 1.0 1.0 1.0 No

age address income ed employ equip callcard wireless churn

35.0 14.0 80.0 2.0 15.0 0.0 1.0 0.0
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Classification

« What is the best drug according to specific
characteristics of the patient

Age Sex BP Cholesterol Na K Drug |
23 F HIGH HIGH 0.793 0.031 drugy
47 M LOW HIGH 0.739 0.056 drugC i
a7 M LOW HIGH 0.697 0.069 drugC =
28 F NORMAL HIGH 0.564 0.072 drugX 2
61 F LOW HIGH 0.559 0.031 drugy | p— S
22 F NORMAL HIGH 0.677 0.079 drugX ©
49 F NORMAL HIGH 0.79 0.049 drugy =
a1 M LOW HIGH 0.767 0069 | drugC an
60 M NORMAL HIGH 0.777 0.051 drug¥ o
43 M LOW  NORMAL 0526 0.027 drgy | J
Age Sex BP Cholesterol Na K Drug
36 F Low HIGH 0.697 0.069
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Classification

Classification algorithms in machine learning:
« Decision Trees

. Naive Bayes

. Linear Discriminate Analysis

« K -Near Neighbor (KNN)

« Logistic Regression

« Neural Networks

« Support Vector Machines (SVM)
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Classification

1.KNN (K-Nearest Neighbour):

Calculate Distance
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# Initial data

X = [I[c]l, [1], [2], [3]]
¥ [0, O, 1, 1]

from sklearn.neighbors import ENeighborsClassifier
ENNModel = ENeighborsClassifier (n neighbors=3)
FNNModel . fit (X, v)

ENeighborsClassifier (n neighbors=3)

print (RNNModel .predict {([[1.-1]]})

[O]

brint{EHHHGdEl.predict_prﬂha{[[G.Q]]]}

[[0.666e6b0T 0.33333333]]
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# Assigning features and label variables

# First Feature

weather=['Sunny', 'Sunny', "Overcast', 'Bainy"', 'Rainy', "Rainy"', "Overcast', 'Sunny’', 'Sunny',

"Rainy', 'Sunny', 'Overcast', 'Overcast'; 'Rainy']

# Second Feature
temp=['HDt','HGt','Eot','Hild','CDDl','CDDl','CGDl','Mild','CGDl','Mild','Mild','Mild','Eot','Hild']

# Label or target varible
play=["No','No','Yes', 'Yes','"Yes','"No',"Yes', "No', '"Yes',"Yes', "Yes ', "Yes","Yes',; "No']

# Import LabelEncoder

from sklearn import preprocessing
#creating labelEncoder

le = preprocessing.LabelEncoder ()

# Converting string labels into numbers.
weather encoded=le.fit transform(weather)
print (weather encoded)

[2 &6 1.4 1902 24 2 3.8 1]
# converting string labels into numbers

temp_encoded=le.fit_transform{temp}
label=le.fit transform(play)

#ocombinig weoather and temp into single listeof tuples
features=1list (zip{weather encoded, temp encoded))

from sklearn.neighbors import ENeighborsClassifier
model = RNeighborsClassifier (n neighbors=3)

# Train the model using the training sets
model . fit (features,label)

#Predict Output
predicted= model .predict([[0,21]) # O:0vercast, Z:Mild
print {predicted)

[1]



Classification

2. SVM (support vector machine)
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Classification

P(y|X) = P(Xly)P(y)

P(X)




from sklearn.preprocessing import StandardScaler
standardizer=StandardScaler()
X=standardizer.fit transform(Xfeatures)

from sklearn import model selection

from sklearn.neighbors import ENeighborsClassifier
from sklearn.naive bayes import GaussianNB

from sklearn.svm import SVC

models = []

models.append( ("ENN', ENeighborsClassifier()))
models.append(('NBE', GaussianNB()))
models.append (("SVM', SVC()))

resuliis = [
names = []
scoring = ‘accuracy’
seed = 7

for name, model in models:
#, random state=seed
kfold = model selection.KFold(n splits=10)
cv_results = model selection.cross val score(model, X, ¥, cv=kfold, scoring=scoring)
results.append(cv _results)
names.append (name)
msg = "%s5: %f (L))" % (name, cv results.mean(), cv results.std())

ENN: 0.635222 (0.084238)
NB: 0.6350599 (0.084984)
SvM: 0.666872 (0.070033)
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Logistics Regression

A regression that having binary dependent
variable

In its basic form, uses a logistic function to
model a binary dependent variable
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Random Forest

* are an ensemble learning method for
classification, regression and other tasks

« operates by constructing a multitude of decision
trees at training time

« outputting the class that is the mode of the
classes (classification) or mean prediction
(regression) of the individual trees.
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