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Abstract —Data mining techniques are becoming very popular in today's world because of the wide availability of huge amount of 

data and the need for transforming such data into knowledge for processing it. Techniques of data mining are implemented in various 

other domains such as telecommunication industry, retail industry, biological data analysis, intrusion detection and many other 

scientific applications. Data mining techniques can also be used in the banking industry which will help them to compete in the 

market with other competitors. In this paper we have introduced an effective prediction model for the bankers that will help them to 

predict the credibility of customers who have applied for loan. Decision Tree Algorithm is applied to predict the attributes relevant 

for credibility. A prototype of the model is described in this paper which can be used by various organizations in making the right 

decision to approve or reject the loan request of the customers in an efficient way. 
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I. INTRODUCTION 

Nowadays, Banks are struggling a lot to get an upper edge over each other to enhance overall business due to tight competition. 

Most of the banks have now realized that retaining the customers and preventing fraud must be the strategy tool for a healthy 

competition. Availability of the huge quantity of data, creation of knowledge base and efficient utilization of the same have 

helped banks to open up efficient delivery channels. Business decisions can be optimized very well through data mining. ,  

Credit scoring, Customer segmentation, predicting payment from customers, marketing, detecting fraud transactions, cash 

management and forecasting operations, optimizing stock portfolios and ranking investments are some of the areas where data 

mining techniques can be very useful and can be used widely in the banking industry. 

 

Credit risks which results for the risk of loss and loan defaults are the major source of risk encountered by banking industry. 

Data mining techniques such as classification and prediction can be applied to overcome this to a great extent. There are mainly 

two objectives that can be achieved through these techniques. They are as follows: 

 

1)Identification of the relevant attributes that indicate the capacity of the borrowers to pay back the loan, and 

 

2)Determining the best model to evaluate loan risk. Decision Tree Algorithm is one of the best technique to achieve this 

objective. The model thus developed will provide a better loan risk assessment, which will potentially lead to a better allocation 

of the bank’s capital.   

In this regard, a study is conducted and an efficient prediction model which helps to reduce the proportion of unsafe borrowers 

is introduced herewith. Due to the significance of loan risk analysis, this study helps banking industry by providing additional 

information to the loan decision-making process,potentially decreases the cost and time of loan applications approving process, 

and decreases the level of uncertainty for loan officers by providing them enough knowledge extracted from previous loans. 

Decision Tree Algorithm used in this model is the data mining technique for predicting credibility of customers. 
 

II. LITERATURE SURVEY 

Data mining techniques are  really becoming very popular nowadays because of the wide availability of large quantity of data 

and the need for transforming such data into knowledge. Techniques of data mining are implemented in various domains such 

as retail industry, telecommunication industry, intrusion detection and other scientific applications. Data mining techniques can 

also be used in the banking industry which help them compete in the market well equipped. In this paper we have introduced an 

effective prediction model for the bankers that help them predict the credible customers who have applied for loan. Decision 

Tree Data Mining Algorithm is applied to predict the attributes relevant for credibility. A prototype of the model has been 

described in this paper which can be used by the organizations in making the right decision to approve or reject the loan request 

of the customers.[1] 
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In today's world, Banks struggle a lot to get an upper edge over each other to enhance overall business due to tight 

competition. Banks have realized that retaining the customers and preventing fraud must be the strategy tool for healthy 

competition [2]. Availability of the large quantity of data, creation of knowledge base and efficient utilization of the same have 

helped banks to open up efficient delivery channels. Business decisions can be optimized through data mining [1]. Customer 

segmentation, predicting payment from customers, marketing, detecting fraud transactions, cash management and forecasting 

operations, optimizing stock portfolios and ranking investments are some of the areas where the data mining techniques can 

used[1]. Data mining techniques such as classification and prediction can be applied to overcome this to a great extent. There 

are mainly two objectives which can be achieved through these techniques. They are: 

I. Identification of the relevant attributes that signal the capacity of borrowers to pay back the loan, and 

II. Determining the best model(s) to evaluate credit risk. 

III. Decision Tree Induction Algorithm is one of the best technique to achieve this objective [2]. The model thus developed 

will provide a better credit risk assessment, which will potentially lead to a better allocation of the bank’s capital. 

In this regard, a study is been conducted and an efficient prediction model is introduced which helps to reduce the proportion 

of unsafe borrowers. Due to the importance of credit risk analysis, this study helps banking industry by providing additional 

information to the loan decision-making process, potentially it decreases the cost and time of loan applications appraisal, and 

also decreases the level of uncertainty for loan officers by providing knowledge extracted from the previous loans. Decision 

Tree Algorithm used in this model is the data mining technique for predicting credible customers. 

Data mining is the process of analyzing the data from different perspectives and extracting useful knowledge from it. It is the 

core of knowledge discovery process. Different types of data mining techniques which include classification, clustering, 

association rule mining, prediction and sequential patterns, neural networks, regression etc. [1]. In classification, basically a 

training set is used to build the model and  the classifier which can classify the data items into its appropriate classes. A test set 

is used to validate the model which is been trained. 

Due to tremendous growth in data the banking industry deals with, analysis and transformation of the data into useful 

knowledge has become a task beyond human ability [2]. Data mining techniques can be adopted in solving business problems 

by finding patterns, associations and correlations which are hidden in the business information stored in the data bases [1]. By 

using the data mining techniques it is also possible to analyze patterns and trends, bank executives can predict, with an 

increased accuracy, how customers will react to adjustments in interest rates, and how to make customer relationships more 

profitable.[1] 

 

Globalization and competition had led the banks focus towards customer retention and fraud prevention. By analyzing the 

past data, data mining help the banks to predict credible customers. Thus they can prevent frauds, they can plan for launching 

different special offers to retain those customers who are credible. Certain areas that can effectively utilize data mining in 

banking industry are marketing, risk management and customer relationship management. 

 

III. DESIGN AND IMPLEMENTATION 

A. System  Design: 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Block Diagram 

The system has been designed to predict the credibility of customer for loan approval, 

so for this we have used Decision Tree algorithm which is a classification algorithm and we have implemented it using 

Python at the backend by importing packages pandas,numpy,seaborn 

and matplotlib. All these packages are used for different purposes that numpy is used for mathematical calculations, 

seaborn is used for data visualization and matplotlib for plotting graphs. 

There are three input files and one output file which we have used, they are as follows: 
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1. Train file will be used for training the model, i.e. our model will learn from this file. It contains all the independent 

variables and the target variable. 

2. Test file contains all the independent variables, but not the target variable. We will apply the model to predict the 

target variable for the test data. 

3. Sample submission file contains the format in which we have to submit our predictions. 

4. Decision tree file which shows the prediction results as output. 

                  As we have used different variables into consideration as a dataset, they are as follows: 

                      Given below is the description for each variable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

There are many processes which we have followed in order to develop this system, they are as follows: 

 

B. Univariate Analysis: 

It is the simplest form of analyzing data where we examine each variable individually. For categorical features we can use 

frequency table or bar plots which will calculate the number of each category in a particular variable. For numerical features, 

probability density plots can be used to look at the distribution of the variable. 

 

 

 

 

 

 

 

 

 

Fig. 2. Univariate Analysis 

C. Bivariate Analysis: 

Bivariate analysis is one of the simplest forms of statistical analysis. It involves the analysis of two variables(often 

denoted as X and Y) for the purpose of determining the empirical relationship between them.The output that is 

produced  after  the processing of bivariate analysis is as follows: 

 

 

Variable Description 

Loan_ID Unique Loan ID 

Gender Male/ Female 

Married Applicant married (Y/N) 

Dependents Number of dependents 

Education 
Applicant Education (Graduate/Under 

Graduate) 

Self_Employed Self employed (Y/N) 

ApplicantIncome Applicant income 

CoapplicantIncome Coapplicant income 

LoanAmount Loan amount in thousands 

Loan_Amount_Term Term of loan in months 

Credit_History Credit history meets guidelines 

Property_Area Urban/ Semi Urban/ Rural 

Loan_Status Loan approved (Y/N) 
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Fig. 3. Bivariate Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Confusion Matrix 

 

D. Missing Value Imutation: 

In statistics, imputation is the process of replacing  missing values with substituted values. When substituting for a 

data point, it is known as “unit imputation” and when substituting a component of a data point,it is 

known as “item imputation”. 

 

E.  Outlier Treatment: 

Outlier are extreme values that deviate from other observations on data,they may indicate a variability in a 

measurement,experimental errors or a novelty, so basically in this process outliers are removed from the dataset. 

It is basically a process of removing the unwanted or suspicious data from our dataset to improve the efficiency 

of the system. 
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Fig. 5. Flowchart 

F.  System flow and Working;   

Initially the the bank employee will insert the loan id of the person which will help the system to get the data of that particular 

person and after that the dataset of that particular person which will get processed, based on the various attributes of that person 
the system will process the data with the help of decision tree algorithm which will predict whether the person is credible for 
loan approval or not.In this system 90% of dataset is used for training purpose whereas 10% of dataset is used for testing 
purpose. 

 

G. Input and Output: 
 
This GUI is developed using Tkinter and it consists of a button which takes loan id as input which is directly passed to the loan 

prediction system which helps the system to process the dataset of that particular loan id. It’s a simple gui which is very 

convenient to use and helps in giving the input to the system and also it gives the output to the user. 

In the output block basically the sytem produces output after processing the data that is whether the person is credible for loan 

approval or not.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6. GUI Screenshot 1 
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Fig. 7. GUI Screenshot 2 

 

 

 

 

Algorithm  Used: 

 

Decision tree algorithm is a type of supervised learning technique that is mostly used in classification problems. In this method, 

we divide the population into two or more homogeneous sets based on most significant splitter / differentiator in input variables. 

Decision trees use multiple algorithms to decide to divide a node in two or more sub-nodes. The creation of sub-nodes increases 

the homogeneity of resultant sub-nodes. In other words, we can also say that  the purity of any node increases with respect to 

the target variable. Also Stratified K-fold is used to shuffle the dataset in order to get the testing and training dataset from the 

the whole dataset without getting biased towards any one part of dataset as the Decision tree algorithm picks the dataset values 

randomly to process it and produces the result based on the proportion of training data provided to it and once the training data 

is processesed then the testing data is given to the algorithm to check the overall accuracy of the system. 

 

IV. ADVANTAGES AND APPLICATIONS 

A. Advantages: 
 

Covenient to use – This system is easy to use and is very simple to handle.  

Effective – Loan Prediction System is very effective as it helps the bank organization to save themselves from fraud and also 

helps in avoiding any kind of loss. 

Flexible  --  It  is  quite  flexible  and  can  be  run on any system. 

Dynamic – As it processes data based on the loan id is provided as input, multiple other can too be done to    

 make the system more accurate.                         
 

 

B. Applications: 

 

Loan Prediction system  is an effective and cost efficient method of predicting whether a person is credible for loan approval or 

not. Banks have also realized that retaining the customers and preventing fraud must be the strategy tool for healthy 

competition. Availability of the large quantity of data, creation of knowledge base and efficient utilization of the same have 

helped banks to open up efficient delivery channels. In this regard, a study is conducted and an efficient prediction model is 

introduced which helps to reduce the proportion of unsafe borrowers. Due to the importance of credit risk analysis, this study 

helps banking industry by providing additional information to the loan decision-making process, also potentially decreases the 

cost and time of loan applications appraisal, and decreases the level of uncertainty for loan officers by providing knowledge 

extracted from previous loans. Decision Tree Algorithm used in this model is the data mining technique for predicting whether 

the customer is credible or not. 
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V. CONCLUSION 

 

In this paper, we have introduced a loan prediction system that helps the organizations in making the right decision to approve 

or reject the loan request of the customers. This will also definitely help the banking industry to open up efficient delivery 

channels. Decision Tree Algorithm is used for the prediction. Incorporation of other techniques that outperform the performance 

of popular data mining models have to be implemented and tested for the domain. 

 
 

Future Scope: 

We may include features such as saving the result of the prediction system which will help the bank employee to next time 

process the application of the person applying for loan and the system would produce even more better and accurate result, also 

we could include a notification system in this which will automatically notify the person with the help of SMS who has applied 

for loan about his/her credibility for the loan approval. 

Also for security measures we haven’t implemented anything in this system so to overcome this we could include a login 

system in it which could actually make the system more secure also it will be very convenient for the user to access the system 

as his/her data would be confidential and could not be accessed by any third person. 

 

REFERENCES 

 

[1] Dileep B. Desai, Dr. R.V.Kulkarni “A Review: Application of Data Mining Tools in CRM for Selected Banks”, (IJCSIT) International Journal of 

Computer Science and Information Technologies, Vol. 4 (2) , 2013, 199 – 201. 
 

[2] Rob Gerritsen, “Loan Risks: A Data Mining Case Study“. 

 
[3] Dr. K. Chitra1, B. Subashini , “Data Mining Techniques and its Applications in Banking Sector “ , International Journal of Emerging Technology and 

Advanced Engineering Website: www.ijetae.com (ISSN 2250-2459, ISO 9001:2008 Certified Journal, Volume 3, Issue 8, August 2013) 

 
[4] Dr. Madan Lal Bhasin, “Data Mining: A Competitive Tool in the Banking and Retail Industries”, The Chartered Accountant October 

2006 

 

[5] Frawley, W. J., Piatetsky-Shapiro, G., and Matheus, C. J. (1992). Knowledge discovery in databases: An overview. AI Magazine, 13(3):57. 
 

ISSN NO: 0972-1347

http://ijics.com

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 6, Issue 5, May 2019 143


