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Abstract: Customer retention is the process of retaining   the 
customers after a particular period of time.   Profitability   of   a   
product depends  upon  the  retention  of  the  customer. In the 
earlier systems a lot of money, time and resources were spent on 
advertising by banks. Banks approached call centres to try 
convince the  customers  in  buying  new  policies.  This didn’t 

really work since most of it was directed towards   untargeted   
customers.   This   same problem of customer retention is studied 
and a competent  solution is   found.  This   system consists  of  
analysed  data  of  a  number  of customers in numerous fields 
and checks the retaining  rate  of  every  customer.  Use  of  a 
neural  network  is  advocated  to  check  past conditions of 
services provided to a customer by the banks and a common 
retainability index is produced which predicts the retention rate of 
the new customers. 

  
Keywords: Neural Networks, Prediction, Machine learning, 
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I. INTRODUCTION 

Now a days, banks face a lot of competition in providing  
facilities  to  their  customers.  Banks get  the  details  of  a  
loyal  customer  and  then provide new offers to the customer 
in order to retain  them.  Large  banks  use  the  past  data  to 
predict the similarities and the use in to retrieve customer.  In  
India,  commercial  banks  have asset of 40,900,00 million 
rupees and a GDP 65%   as   of   2019.   The   countries   
structural foundation  growth  is  made  by  the  banking 
corporations. Banks need to be updated with the latest 
technologies. State Bank of India  lost 4.16 million 
customers in the year 2016-2017 thus facing a huge loss. 
These problems arise due   the   inability   of   banks   to   
satisfy   the customer needs and expectations. Most of the 
banks are in profits due to their loyal customers and if they 
lose their customers it would result in futile outcomes. 
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II. NEURAL NETWORKS 

Neural networks are biological neurons. They are sort of 
computer software. The cells in Neural networks are called 
nodes and they work together to produce the required result. 
Each node is responsible  
to solve only a small part of the problem.  It is an   
example of machine learning. 

III. LINEAR REGRESSSION 

    Linear Regression is a method of finding a line that is the 
best and fits the points consisting of data  on  plots.  In  this  
way  we  can  predict  the output values even if the inputs 
are not present in  our  dataset.  This  is  done  by  assuming  
that those  outputs  will  fall  on  the  line.  In  this  the points 
refer to the neural nodes 

IV. EXISTING SYSTEM 

• Bank hire call centres to try to convince customers to 
buy new policies. 

• Lot of money, time and resources are spent by banks on 
advertising which is mostly directed towards an 
untargeted customers. 

•   Due to scarcity of resources in rural 
      areas,   the    majority    of   population remains 

untargeted and unserved. 

•   Data pre-processing is not done. 
• There   arises   a   need   of   individual analysis of a 

customer but proper solution is found. 

V. OBJECTIVE OF THE SYSTEM 

     The previous data  sets  are  studied  by  neural network  
lines  and  the  outcome  is  predicted. Machine learning 
uses  neural  networks  and provides outcome by analyzing 
large data and thus helps the bank to be financially 
successful. The  predictions  obtained  by  this  system  will 
allow  the  banks  to  provide  new  policies  and schemes to 
the customers probably leaving the bank  and  thus  retain  
the  customer.  The  final output  of  the  retention  rate  
depends  upon  the nature of the neural networks. The input 
layer which consists of neural networks has n number of 
terminals. The second hidden layer consists of  multiply  
input  layers  with  respect  to  their weightage   in   the   
model.   The   final   output depends on the nature of the 
networks. The final output  layer  has  a result which  
depends  upon the nature of the neural  networks.  The  
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output layer has a predictive analysis of the input sets. 
Artificial  neural networks (ANN’s)  consist  of functions  

such  as  training  and  testing.  ANN uses the previous data 
set to train itself and then the trained ANN is tested on a new 
set of data. The  ANN  monitors  throughout the process to 
check for any errors. Back propagation method is used to 
correct any errors if found through the neural network. 
 
Input layer 
 

Hidden layer 
 

Output 
 
 
 
 
 
 
 
 
 

Fig 5.1 Functionality of a Neural Network 

VI. ADVANTAGES OF THE SYSTEM 

The biggest advantage in this proposed system is the use of 
neural network. The use of neural network to solve this 
complex problem makes the model efficient to produce high 
percentage of   accuracy.   Neural   network   is   not   totally 
dependent upon the input data to predict the output,  it  has  
self-learning  ability.  Therefore, neural   network  is  widely  
used  in  real  time applications.  The  network  gets  trained  
by  the sample  dataset  and  then  it  can  be  applied  to 
similar  affairs.  It  is  capable  of  learning  and deriving   
relationships   between   complex   and non-linear   data.   
Detection   of   errors   in   the system is not difficult and 
multiple tasks can be performed   in   parallel   without   
affecting   the system efficiency. Data can be regenerated 
from data  sets  in  neural  networks.  Our  motive  is  to 
apply  this  proposed  system  in  strengthening customer 
relationship management. 

VII. SYSTEM ARCHITECHTURE 

This model is capable of working with different facets and 
branches. The different branches are the criteria  which have 
a weightage to give an output    accordingly.   There      
exists      two components  X-axis  and  Y-axis.  The  
branches are marshalled as a component of x-axis and the 
exiting   condition   of   a   given   customer   is marshalled  
as  y-axis.  Only  the  criteria  which affect the result are 
chosen for the branches.  
The data is divided into training data and the test set to 
overcome over-training problems and making the  system  
too  specific  to  the  sample  data.   
In this,  80%  of  the  data  is  used  for  the  training purpose 
and the rest 20% is used for the test set.  
The training data is continuously passed through the  neural  
network  and  each  time  it  passes forward  and  backward,  
the  network  becomes more   accurate   and   efficient.   
After  this   the system is checked for its accuracy. The test 
set is used for evaluation, it checks the performance of the 
current neural  network and shows if the model is acceptable. 

If the input has x neurons and output has y neurons then the 
hidden layer has (x+ y)/2. 

VIII. REAL TIME APPLICATION 

    A  dataset  of  10,000  random  customers  is  used to  
show  the  implementation  of  this  proposed system. There  
are  total  13  labels  under  which the  dataset  is  grouped  
which  are  called  the branches. Out of these 13 only 2 
branches  do  not  hold  any  weightage  in  the output.   The   
branches   include   age,   activity, balance,  credit  score,  
tenure,  number  of  total products used, income, gender, 
geography and the condition whether the customer has exited 
or not. The data is passed 25 times through the neural  
network  and  the  predicted  accuracy  is 83.61%. The   
predicted   rate   is   decent   and therefore useful in real time. 
Accuracy of training set: 86.56% 

 
 
 

Fig 8.1 Precision rate 
 

 
 

Fig 8.2 Bar graph plot 
 
The  above  bar  graph  is  a  graph  consisting  of tenure of 
the customers in the bank. The bars are  the  exited  values  
of  the  customers.  The orange bar i.e.1 is of the customers 
who have left  the  bank  and  the  blue  bar  i.e.0  is  of  the 
customers that have been retained. 
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Fig 8.3 Correlational graph plot 

 
The above graph is a correlational graph which consists of 
the various factors from the data set such as credit score, age, 
tenure, balance, etc. It determines the relation between 
entities in order to predict the accuracy over test set. 

IX. CONCLUSION 

This  proposed  system  is  designed  to  solve  a complex 
problem that is predicting the retention rate   of   customers   
in   banks.   This   system provides  a  high  level  of  
accuracy  and  the retainability  rate  can  be  predicted  
efficiently. The  use  of  neural networks makes this model 
easy to use and implement in the real world. Therefore a 
 our motive of solving the  major problem faced by banks 
these days is successfully solved. 
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