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Abstract

Aim: To enhance and predict the accuracy rate of customer churning in the telecommunication industry using
Adaboost algorithm over K Nearest Neighbor algorithm. Materials and methods: Both Adaboost algorithm and
K Nearest Neighbor algorithm with a sample size of (N=10) is executed with multiple training along with testing
splits for predicting the accuracy of customer churning shows g-power as 75% and threshold value as 0.000 and
confidence interval as 95%. The performance of these algorithms are calculated based on the rate of accuracy
using customer churn dataset. Results and Discussion: The accuracy of predicting customer churn using
Adaboost algorithm(90%) and K Nearest Neighbor algorithm(75%) is obtained. There was an analytical
difference between Adaboost and K Nearest Neighbor (p<0.005). Conclusion: Prediction of customer churn using
Adaboost algorithm seems to be comparatively better than the K-Nearest-Neighbor algorithm with improved
accuracy.

Keywords: Customer Churn, Novel Adaboost Algorithm, K Nearest Neighbor algorithm, Machine
Learning, Telecom Industry, Data Analytics

DOI:10.47750/pnr.2022.13.504.180
INTRODUCTION

Customer attrition rate is known as the rate of consumers being transferred from a particular telecom service to
choose another service or the percentage of subscribers to a service that discontinues their subscription to that
service in a given period. In many telecom companies, customer churn is the biggest problem for their company
because customers contribute nearly the entire profits and values of a company by paying for their services, so
they are the asset of the company. The remedy to the drawback of consumers moving in the telecom industry who
are at risk of churning which was referred to in the paper (Labhsetwar 2020). The relevance of customer churn
prediction is accurately predicting future churn so that businesses can improve and make more money. The
telecom company is also able to improve the accuracy in the areas where customer service is lacking (Hadaschik
2017) .Some of the examples in which customer churn has happened in some telecom industry such as
Idea,Vodophone to telecom companies like Airtel, Jio, etc because of their poor service to customers,these are
some applications of telecom customer churn. The customer churn prediction is also useful in various industrial
sectors such as banking, insurance, and mobile phone companies. (Kassem et al. 2020) These two papers have
ample points about the applications of customer churn prediction which provides evidence about the usage of
churn prediction using machine learning techniques in the field of telecom industry as well as other fields like
banking sector (Lu et al. 2014) .

Recently, a lot of researchers have done a variety of customer churn prediction in telecommunications using data
analytics as it is the part of data science and ML algorithms for customer churn prediction. There were about 482
articles published in ScienceDirect in recent years and about 128 articles were published in IEEE Xplore
journal.(Zhang et al. 2007)(Nawab, Sapuan Sapuan, and Shaker 2021) This work introduced another arrangement
of elements for the client stir expectation in the media transmission, some of those are, the collected call types,
data of account, bill ,line , installment data, grumble data, administration data, etc. (Huang, Kechadi, and Buckley

- Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 4 | 2022



https://paperpile.com/c/ZZt29Y/j28b
https://paperpile.com/c/ZZt29Y/0ksGT
https://paperpile.com/c/ZZt29Y/0ksGT
https://paperpile.com/c/ZZt29Y/OR6f
https://paperpile.com/c/ZZt29Y/6pNON
https://paperpile.com/c/ZZt29Y/kWIY
https://paperpile.com/c/ZZt29Y/kWIY
https://paperpile.com/c/ZZt29Y/7LHAP+Aia4o

P Jeyaprakaash, et.al: Accuracy Measure of Customer Churn Prediction in Telecom Industry using
Adaboost over K Nearest Neighbor Algorithm

2012; Keramati et al. 2014) From this work,we gained our best classification techniques using data from various
sources of a dataset. Artificial Neural Network (ANN) outplayed the other three algorithms used along with this .
(\Vafeiadis et al. 2015)Here, we discovered the effect of the utilization of boosting to the related classifiers utilizing
the AdaBoost. (Lu et al. 2014) Rather than most agitated expectation models, our model takes into consideration
an "Execution Zone" where clients with the most noteworthy stir affinity can be tended to for maintenance
activities. From all the papers, we can arrive at a solution that the algorithm Ada-boost has the highest efficiency
of 84% when compared with other algorithms (J, Rahul, and T. 2011).

Our institution is passionate about high quality evidence based research and has excelled in various fields (Parakh
et al. 2020; Pham et al. 2021; Perumal, Antony, and Muthuramalingam 2021; Sathiyamoorthi et al. 2021;
Devarajan et al. 2021; Dhanraj and Rajeshkumar 2021; Uganya, Radhika, and Vijayaraj 2021; Tesfaye Jule et al.
2021; Nandhini, Ezhilarasan, and Rajeshkumar 2020; Kamath et al. 2020). From the literature survey, it is found
that the Adaboost ML algorithm has been widely used to predict the accuracy of the customer churn rate.
Predicting the output as the improved accuracy to promote the telecommunication industry services in order to
increase the customer rate. So, the research focuses on improving the previous study accuracy with respect to the
customer churn rate.

Materials and Methods

The proposed work is conducted in the Image Processing Lab , Department of Computer science and Engineering
at Saveetha School of Engineering, Saveetha Institute of Medical And Technical Sciences (SIMATS). Totally two
groups are used for the study of classification algorithms. The 1st group is the Adaboost Algorithm and the latter
group is the k Nearest Neighbor algorithm. Using clinical analysis (Kane, Phar, and BCPS n.d.) along with sample
of sizes 10 have been carried out for our study, with a confidence of 95% and pretest power result as 80%

The dataset for our analysis work as input is collected from kaggle.com (Telecom Customer Churn) , which is one
among the familiar online communities for data scientists and machine learning practitioners to search and gather
data to analyze using data analytics. The data sets consist of several data to train the system as referred in Table 1
and it prepared by preprocessing and analysis.

Adaboost Algorithm

The Novel AdaBoost algorithm, short for Adaptive Boosting, is an ensemble method used in Machine Learning
to boost the performance. This algorithm uses a technique which iteratively learns from the previous weak
classifiers and rectifies the mistakes. AdaBoost can be used with any classifiers, it will rectify the weak one and
build a strong predictive model. It is a supervised machine learning approach. In supervised learning, boosting is
mainly used in reducing the bias and variation. It generates a fixed number of decision trees and calculates the
total error during the data training period. The record in the first model is improperly categorized and is given
priority as the first decision tree/model is constructed which is mentioned in the Table 2. Pseudocode is given in
Table 2. In equation (1) Here, ht(x) is the result of weak classifier t. X is the input of the classifier. at is the weight
given to the model expressed in equation 2 and those accuracy and loss percentage were mentioned in Table 4.
This is the equation (1) and (2) used in Adaboost Classifier.

T
HE) = sign () ah() 1)
t=1

The output of weak classifier for input is defined as x H(x) which is expressed in equation 1. a, is weight
assigned to the classifier as shown in equation 2. Pseudocode is given in Table 2.

a =05x*In (1—-E)/E) (2)

K Nearest Neighbor

K-Nearest Neighbor comes under supervised learning technique. KNN performs an action on the dataset by
storing the dataset during the time of classification . At the training phase, KNN stores the dataset then it classifies
that data into a category that is much similar to the new data when it gets new data. In equation 3 Algorithms for
KNN, continuous variables Euclidean distance function is used and it is referred in Table 3

dip.q) = VX1 (@ —p)? ®)

The two points in euclidean space are referred as p,q and the euclidean vectors as qi,pi expressed in equation 3.
The following formula equation(4) is the hamming distance used for categorical variables.

Dy =Xt Mp,—qm @)

Statistical Analysis
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The algorithms are run in 64-bit OS, 8GB RAM Laptop and software specification includes Windows 10 along
with Google collab software. The independent variable is Device Protection in the dataset and other 20 attributes
such as Customer ID, gender, Monthly charges, churn etc are dependent variables for our study for customer
churn. The independent sample T-Test was performed to compare the performances of the algorithm. In SPSS,
the dataset is developed using 10 samples for the Adaboost and K Nearest Neighbor Algorithm. Grouping
Accuracy represents Group 1D and Testing variable inferred in place of Loss. Group ID for Adaboost is 1 and for
KNN, itis 2.

Results

The input for the customer churn prediction using adaboost algorithm uses churn attribute data from the dataset
and produces output with an accuracy value around 90% from Novel Adaboost algorithm. The accuracy values
of customer churn are shown in Table 4. The K Nearest Neighbor Algorithm also takes input of the churn attribute
from the dataset and produces output with an accuracy value around 75% this is shown in Table 5 . Whereas Table
6, shows the accuracy values of both Novel Adaboost Classifier and KNN Classifier and the comparison between
the classifiers. Table 8 shows the comparison between the accuracy and loss values of Adaboost Classifier and K
Nearest Neighbor Classifier. It can be seen that Adamost has the best accuracy. Table 7 shows the values of
independent Sample T-Test with confidence interval percentage of 95% and with significance of 0.05.

From Table 6, It is observed that the Novel Adaboost algorithm proved with greater significant accuracy (90%)
than the KNN algorithm (75%). In Table 5, we can see that the Adaboost algorithm has better performance than
the K Nearest Neighbor algorithm with the value of p = 0.000. The boxplot graph shown in the Fig. 2 indicates
the G-graph which represents the comparison of Adaboost classifier and the KNN classifier and shows the output
value of accuracy and the loss of both the algorithms in the form of bar charts in the resultant graph in the end.From
Fig. 1, the graph shows the rate of customers churned.

Discussion

In this study, it is observed that the Novel Adaboost algorithm seems to be significantly superior than the K
Nearest Neighbor algorithm with improved accuracy.The Adaboost classifier shows a significant difference in the
accuracy percentage, performance and speed when compared to the K Nearest Neighbor classifier. Comparison
between each algorithm’s resources such as accuracy, fl score and ROC AUC. Novel Adaboost algorithm
performs better overall performance than the K Nearest Neighbor algorithm as discussed in Table 4.

An amalgamation approach for constructing a binary classifier done by (Zhang et al. 2007).This work was handled
with KNN classifier of one dimension and Logistic regression method. Finally, the result will be along with the
application of customer churn for real world problems.In this work, blended KNN-LR classifier boost the
performance of the LR.

This research work aims at comparing the performance of variants of decision trees using SPSS statistics software
to work on complex data manipulation and analysis with simple commands. (Ruta, Nauck, and Azvine 2006) this
paper exposed a new direction on customer attrition rate prediction and by using KNN, it highlighted the
significance of analysis for events prediction

The limitations of our system are that the model is overfitted so prediction accuracy gets reduced while doing so.
Adaboost appears to boost the performance by increasing the train speed.In the future, the accuracy of this model
can be improved by data optimization in an unbalanced data in customer churn prediction so that the prediction
can be boosted immersively.

Conclusion

In this research, customer churn prediction is performed using data analytics methods from the customer churn
dataset gathered from Kaggle and those were described in Table 1 and it was performed using Adaboost and KNN
algorithm.The accuracy of Adaboost algorithm is 90% whereas the accuracy value for K Nearest Neighbor
algorithm is about 75%. The accuracy of customer churn rate using Adaboost algorithm appears to be
comparatively superior than the K Nearest Neighbor algorithm.
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Tables and Figures

Table 1. Customer Churn dataset description

Column Values (For categorical variables) Type
Tech Support 1,0 Numerical
Streaming TV 1,0 Numerical
Streaming Movies 1,0 Numerical
Online security 1,0 Numerical
Contract 1,0 Numerical
Monthly Charges 1,0 Numerical
Total Charges 1,0 Numerical
Tenure Multiple Months Numeric, Categorical
Internet Service Multiple service given String, Categorical
Online backup 1,0 Numerical
Phone Service 1,0 Numerical
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Table 2. Algorithm for Adaboost classifier

Input
- Telecom Customer churn dataset

1. Initialization / Selection of dataset

2. First, Create the First Base Learner

3. Calculate the Total Error (TE)

4. Calculate Performance of the Stump

5. Then, Update the Weights

6. Split the data as Training Data and Testing Data

Output
- Customer Churn Predictions

Table 3. Pseudocode for K Nearest Neighbor

Input-  Telecom Customer churn dataset

1. Initialize all the input elements

2. Place the less weighted element of the dataset at the beginning of the tree.

3. Split the training model into different group. Each group should contain data with a same value for an
attribute.

4. Repeat step 1 and step 2 on each group until leaf nodes in all of the branches of the tree are found.

5. Customer churn predicted result will the output

Table 4. Adaboost Accuracy and Loss results for N=5

Iteration Accuracy (%) Loss(%0)
1 90.48 9.52
2 90.22 9.78
3 90.11 9.89
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90.38

9.62

90.55

9.45

Table 5. K Nearest Neighbor algorithm Accuracy and Loss results for N=5

Iteration Accuracy (%) Loss(%0)
1 75.4 24.6
2 75.2 24.8
3 75.9 24.1
4 75.10 24.9
5 75.25 24.75

Table 6. T-Test Group Statistics with Mean, Std.Deviation and Std.Error Mean and Confidence value = 95%

Groups N Mean Std Deviation Stlc\i/lggrr‘or
Accuracy KNN 5 75.2200 17378 07772
Adaboost 5 90.3660 .56265 .25163
Loss KNN 5 24.7800 17378 07772
Adaboost 5 13.6340 5.95622 2.66370

Table 7. Independent Sample T-Test is applied for the data set fixing confidence interval as 95% and
significance as p=0.00 (p< 0.05)(2-tailed).

sig(2- Mean Std Error
f sig t df | tailed | Differenc | Differenc | Lower Upper
) e e
Equal - - -
Aceurac | \zarianc | 3.402 | %10 | 5750 | 8 | .000 ) 26336 | 15.7533 | 14.5387
y e 0 5 15.14600 0 0
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assume
d

Equal
variance - 4.75 ) - -
not 57.51 ) .000 .26336 15.8335 | 14.4584
6 15.14600
assume 2 4 6

d

Equal
Varianc
e 84%94 0'80 4,183 8 .000 | 11.14600 | 2.66484 | 5.00087 17'?,)911
assume
d

Loss
Equal
variance

not 4183 4'g5 000 | 11.14600 | 2.66484 | 3.75218 18'2398
assume

d

Table 8. Comparison of the Adaboost and KNN algorithm with their accuracy.

Classifiers Accuracy
Adaboost 90%
K Nearest Neighbor 75%
Chum Rate

5

505

%

% Customers

Lt

X5

0%

Chum

Fig. 1. Shows the difference among the rate of customers who were churn and those who were not churn. From
the above bar chart we can see that only 26.6% of customers were churned from the dataset we have taken and
73.4% of customers were not churned.
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Clustered Bar Mean of ACCURACY, Mean of LOSS by GROUP...
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Fig. 2. Comparison of Adaboost algorithm and KNN in case of average accuracy. The mean accuracy of Adaboost
is greater than KNN. X axis:(Groups) Adaboost algorithm vs KNN algorithm Y axis: Mean accuracy with + 2

SD.
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