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ABSTRACT:  Churn is the process, where a customer moves away or breaks off a subscription with his provider. Customer 

churn prediction performs a primary role in telecommunication industry due to the smart phone dominated era. It is very 

necessary to interpret and forecast the behaviour of customers. Achieving the new customer is more costly than engaging the old 

one. In previous study, machine learning techniques were used to forecast the client’s churn which comparatively produced less 

accuracy. The latest technologies in neural networks are CNN (Convolutional Neural Network) and RNN (Recurrent Neural 

Network) that commit the result to the problem by predicting the customer.  

 

IndexTerms   - churn prediction, telecommunication, CNN, RNN. 

  

I. INTRODUCTION 

Switching over of client from one service to another competitive service is dented as churn. Customers are crucial assets 

for any company’s product and services. The main attempt is towards examining and inspects why purchaser is quitting a 

particular product or service and choosing a competitor. The rate of churn is calculated using percentage of clients who leaves 

a product or service in a particular span of time. 

 

In current scenario, the application of churn occurs in many sectors and expert services such as retail, investment, 

telecommunication and healthcare which depend on churn prediction. Among these industries telecommunication is one of the 

major applications of churn since this is the smartphone dominated era. In telecom sector churn is represented as count of 

purchasers who withdraw the existing subscription and shift over to some other network that suits their plans or method of 

subscribers either post paid or prepaid. 

 

Prediction of customer churn is a broadly named anomaly to maintain its commodity customers. It is widely known that 

the rate of attaining unique customers is considerably higher than keeping the old ones. Analysis and prediction of churn is an 

important task, keeping an industry aspect in mind. Customer churn management system is divided as churning and 

confinement of customers. Churn process management is a branch of customer relationship management. 

 

Deep learning is a division of machine learning algorithm which consist of numerous layers to continuously get higher 

level features from raw input. Deep learning algorithm such as convolutional neural network and recurrent neural network has 

been proposed for predicting the churn customers. Existing literatures evaluate variant aspect such as churn rate, performance 

of prediction and client retention using Machine learning algorithm. Analysts have suggested different results for maintaining 

clients by applying different techniques. 

 
 

Figure 1 Deep Learning Architecture 

 

The remaining part of the paper is formulated as follows: part 2 describes literature survey. The part 

3 describes workflow of the system. Then the part 4 describes the implementation details. The part 5 

describes the discussion and result. Finally, part 6 describes the conclusion. 
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II. LITERATURE SURVEY 
 

[1] IRFAN ULLAH. et al.,(2019)in their research paper investigated churn prediction in present market of telecom industry. 

CRM is a significant issue for churn prediction to retain the customer and provide offers or services to maintain that group of 

customers. In [1] churn prediction performed a better by using the machine-learning algorithm such as Random Forest, which 

produced the accuracy of 0.88. Clustering techniques has been done by identifying the main factors from the dataset, which 

are used in predicting the churn customers. 

 

[3] Abhishek Gaur (2018) in his paper suggested that the telecom industry must know the reason for churn to retain the 

customer which can be extracted from telecom data. Four machine learning techniques has been used to analyse the customer 

churn prediction such as Logistic regression, SVM, Random forest and Gradient boosted tree. Among the four algorithms 

logistic regression gives a better accuracy 0.82 and SVM is underperforming model which gives 0.79. 

 

[4] Ammar A. Q. Ahmed (2018) in his paper describes how to handle the customers by analysing and forecasting the churn 

in telecom sector. [4] Presents a hybridized firefly algorithm for churn prediction. A correlation has been done between the 

normal firefly algorithm and hybridized firefly algorithm in which hybridized firefly algorithm exceeds the normal firefly 

algorithm. Analysis was done on the basis of  ROC, PR, F-Measure, accuracy and time. 

 

[5] Fahd Idrissi Khamlichi. et al., (2019) Proposed a simulation method on public dataset using the most suitable 

classification method which is random forest, decision tree, SVM, KNN and logistic regression. First by evaluating each 

single algorithm gives an accuracy which varies from 81% to 95%. At the next stage, hybrid model is made by merging of two 

algorithms to a single algorithm which gives a accuracy of 99% 

 

[6] Atul Sunil Choudhari (2018) gives a precise examination to predict the number of customers churning out the service 

using the interrelation between decision tree and logistic regression. Picking up the correct set of properties and settling edge 

qualities correctly which leads to more precise results. The attribute selection is done for the raise in performance of the 

decision tree. Both hybrid logistic regression and decision tree improves the performance of decision tree.  

 

[7] Ahmad Hammoudeh. et al., (2019) in their paper  for predicting the purchasers who are leaving the existing subscription 

and move to another subscription by selective ensemble model. Selective ensemble model is compared with the averaging 

ensemble model. Among these two models selective ensemble model shows the highest accuracy. 
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III. SYSTEM MODEL 

 

 

 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Figure 2: work flow diagram 

 

The above diagram represents the work flow process of proposed system. The first step involves assortment of data. The 

collected data must be preprossed using the python libraries. Then the data is splitted into training and testing. Deep learning 

techniques such as CNN and RNN are used for training the machine. Finally, with the help of testing data the comparison of 

two algorithms will be made to find which algorithm is better for prediction. 

 

IV. IMPLEMENTATION DETAILS 
 

The telecom dataset are collected for predicting the customers churn. Then preprocessing step is done by removing the 

missing values. The data are splitted into training and testing data. Two algorithms have been used in the proposed work for 

predicting the customers are CNN and RNN. Finally, the comparison of two algorithms will be made to find which algorithm 

is better for prediction. 

 

a. DATA COLLECTION 

The telecom customers churn prediction data was collected from kaggle website. The dataset comprises of 7043 records 

and 21 attributes. It is IBM sample data set which includes the client who quit in the previous month which describes the churn 

column. The attributes include customer id, gender, payment method, monthly charges, churn, etc 
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Figure 3: Dataset 

 

 

b. PREPROCESSING 

After collecting the data preprocessing step is done by checking the missing values. The missing 

values should be dropped out. This dataset does not have any missing values. The next step is to convert 

the string values into the integer values. The output column churn has to be dropped for predicting 

whether the customer has been churned out or not. 

 

 
 

Figure 4: string dataset 

 

 

 
 

Figure 5 : converted to binary 
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c. TRAINING AND TESTING DATA 

The data should be divided into training and testing data. Training data use 70% and the testing data uses remaining 

30%. The machine is prepared using the training dataset. Subsequent to training the machine will anticipate the yield of the 

using the testing dataset. 

 

d. ALGORITHM IMPLEMENTATION 

1. CNN (CONVOLUTIONAL NEURAL NETWORK) 
 

CNN - class of deep neural structure that comes under feed forward neural network. The application of CNN has been 

primarily used in classification and recognition analysis with the help of image data. Additionally, CNN is additionally used 

as one dimensional data which is proposed in this paper.  

 

ALGORITHM: 

 

1. The first step is to initialize the weight of every layer in CNN. 

2. The proposed model is created by using the one dimensional convolutional layer. 

3. ReLU activation has been used in the convolution layer to which converts the negative value to zero. 

4. Softmax function is used in the dense layer to classify the output based on the class labels. 

5. Epoch is the time taken to train the dataset. By increasing the number of epoch accuracy will also be increased. 

 

2. RNN (RECURRENT NEURAL NETWORK) 
 

RNN - class of deep neural network. the input is fed to the layer by taking the output from the existing layer. it 

works same as the convolutional neural network but it uses the sigmoid function instead of relu function which is a s shaped 

curve that limits the output between 0 to 1. Then the softmax function is used to predict the class variable. 

 

V. DISCUSSION AND RESULT 
 

In this paper, different deep learning techniques such CNN and RNN has been used to predict the number of 

customers. The loss and accuracy of train and test data for two algorithms has been calculated. By increasing the number of 

epoch the accuracy of the algorithm increases. Among these two algorithms CNN shows the better accuracy with 80% while 

RNN shows 74% accuracy.  

 

 
 

Figure 6: CNN result 

 

 

http://www.jetir.org/


© 2020 JETIR June 2020, Volume 7, Issue 6                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2006166 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 1173 
 

 
Figure 7: RNN result 

 

VI. CONCLUSION 

 

In this technological world, it is very important to stay competitive with the other partners. By analyzing and identifying 

the churn correctly prevents the loss for the company. In previous studies machine learning techniques has been used but it 

face the problem due to imbalanced data. In this paper, deep learning technique rectifies it by removing the missing values 

and redundant data. Since CNN is commonly used for classification of images, but this paper has conferred the suitability of 

CNN on one dimensional data for churn prediction. It shows the accuracy of 80% for CNN algorithm and 74% for RNN 

algorithm. It has been shown that the CNN algorithm comparatively shows the better result on detecting the customers who 

are about to likely move the competitor. This technique helps the customers to retain in their existing particular subscription. 
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