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ABSTRACT

Data Science can be used in various areas in financial sectors like customer segmentation, profitability, high risk
loan applicants, credit analysis, fraudulent transactions, cash management and forecasting operations. There
are numerous risks related to bank loans both for the banks and the borrowers getting the loans and the
number of transactions banking sectors is rapidly growing and huge data volumes are available. Banks need to
analyze their customers for loan eligibility so that they can be specifically target good customers. In this project,
an automated the loan eligibility process model have been created, based on customer details such as Gender,
Marital Status, Age, Occupation, income, Property etc. The Decision Tree algorithm have been used to create the
loan approval classification model. As the number of transactions in banking sector is rapidly growing and huge
data volumes are available. Instead of using standardized schemes, this classification model can be used by
bank managers for analyzing the customer’s behavior easily and the risks around loan can be reduced..
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I. INTRODUCTION

Data Science is one of the most motivating and vital area of research with the aim of extracting information
from tremendous amount of accumulated data sets. Going on is an era of simplifying almost all complicated
works using computers. Manual processing makes the process slow and other problems such as inconsistency
and ambiguity on operations. The analysis of risk in bank loans need understanding what is the meaning of risk.
Risk in bank loans involve: credit risk, the risk that the loan won't be return back on time or at all; liquidity risk,
the risk that too many deposits will be withdrawn too quickly, leaving the bank short on immediate cash; and
interest rate risk, the risk that the interest rates priced on bank loans will be too low to earn the bank adequate
money. Data Science techniques aid to distinguish between borrowers who pay back loans at the appointed
time from those who don't. It also helps to expect when the borrower is at default, whether providing loan to a
particular customer will result in bad loans. All processes related to banking sector could be analyzed using
data mining to detect the customer’s behavior. It also helps to analyze whether the customer will make prompt
or delay payment if the credit cards are sold to them. Many analysis have been conducted based on data science
in the field of financial and banking sector. The goal of this project, is to focus on the loan evaluation process.
The Decision Tree algorithm have been used to create the loan approval classification model using factors such
as Loan_ID, Gender, Married, Education, Self-employed, Applicant Income, Coapplicant Income, Loan Amount,
Property_Area etc.,. This model helps the bank manager to make the decision of whether the loan have to be
approved or not to a particular customer. So that, Bank manager can classify the customers easily and
accurately using this classification model.

II. METHODOLOGY

Of course, sample data is required to support the implementation of machine learning utilising the Decision
Tree algorithm. The information about different loan applications based on their configuration is shown in the
table below.

Sample information was collected from Kaggle.com.
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Gender Married  Dependents Education - Self_Employed Applicantincome Coapplicantincome LoanAmount Loan_Amount_Term  Credit_History Property_Area Loan_Status

1 Male Yes 1 Graduate No 4583 1508 128 360 1 Rural 0
2 Male Yes 0 Graduate Yes 3000 o 66 360 1 Urban 1
3 Male Yes 0 Not Graduate No 2583 2358 120 360 1 Urban 1
4 Male No 0 Graduate No 6000 0 141 360 1 Urban 1
5 Male Yes 2 Graduate Yes 5417 4196 267 360 1 Urban 1
& Male Yes 0 Not Graduate No 2333 1516 as 360 1 Urban 1
7 Male Yes 5 Graduate No 3036 2504 158 360 0 Semiurban 0
8 Male Yes 2 Graduate No 4006 1526 168 360 1 Urban 1
9 Male Yes 1 Graduate No 12841 10968 349 360 1| Semiurtb rpan r
10 Male Yes 2 Graduate No 3200 700 70 360 1 Urban 1
11 Male Yes 2 Graduate No 3073 8106 200 360 1 urban 1
12 Male No 0 Graduate No 1853 2840 14 360 1| Rural o
13 Male Yes 2 Graduate No 1200 1086 17 120 1 Urban 1
14 Male No 0 Graduate No 4950 o 125 360 1 urban 1
15 Female | No 0 Graduate No 3510 o 76 360 0 Urban o
16 Male Yes 0 Mot Graduate No 4887 o 133 360 1 Rural o
17 Male Yes 0 Mot Graduate  Ne 7660 o 104 360 o urban o
18 Male Yes 1 Graduate No 5955 5625 315 360 1 Urban 1
19 Male Yes 0 Mot Graduate No 2600 1011 116 360 0 Semiurban o
20 Male Yes 0 Graduate Yes 9560 o 191 360 1 semiurban 1
21 Male Yes 0 Graduate No 2799 2253 122 360 1 Semiurban 1
22 Male Yes 2 Mot Graduate No 4226 1040 110 360 1 Urban 1
23 Male No 0 Mot Craduate  Ne 1442 0 35 360 1 Urban 0
24 Male No 0 Graduate No 3167 o 74 360 1 Urban o
25 Male No 1 Graduate Yes 4692 o 106 360 1 Rural o
26 Male Yes 0 Graduate No 3500 1667 114 360 1 Semiurban 1
27 Male No 6 Graduate No 12500 3000 320 360 1 Rural o
28 Female  Yes 0 Graduate No 3667 1459 144 360 1 Semiurban 1
29 Male No 0 Graduate No 4166 7210 184 360 1 Urban 1
30 Male No 0 Mot Graduate  No 3748 1668 110 360 1 semiurban 1
31 Male No 0 Graduate No 3600 o 80 360 1 Urban o
32 Male No 0 Graduate No 1500 1213 47 360 1 Urban 1
33 Male Yes 0 Graduate No 3041 2336 134 360 1 semiurban 1
34 Male Yes 1 | Graduate No 5649 o 44 360 1 Urban 1

Thealgorithm used as a Decision Tree Classifier that can be used to generate a decision based on a sample
datasetbegins by choosing the highest gain attribute as the tree's root, then creating branches for each value,
dividing the cases into branches, and repeating the process for each branch until all the cases in it belong to the
same class.

Figure: Flow of design and analysis

Figure: System Architecture
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III. RESULTS AND DISCUSSION
By using decision tree algorithm and by importing bank dataset in r language the decision tree clasiifies the
data and the output predicted and acutal is given from 504 variables 296 has given loan approval and 208 has
not given the loan

File History Resize

Decision Tree

ﬁ - ﬁ
appican <3 —_— i Comppre = % —
Sroputy= sme

e ——

GO G )

Figure: Decision Tree Classifying the loan dataset
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(as “1ib' is unspecified)

Warning in install.packages @
the 'wininet' method is deprecated for http:// and https:// URLs
trying URL 'https://cran.rstudio.com/bin/windows/contrib/4.2/rpart.plot_3.1.1.zip'
Content type 'application/zip' length 1035132 bytes (1010 EB)
downloaded 1010 EB

package ‘rpart.plot’ successfully unpacked and MDS sums checked

The downloaded binary packages are in
C:\Users\sagarika‘\AppData\Local\Temp\RtmpS2qfzX\downloaded packages
> library(rpart.plot)
> prpl(dtree.prunsd, type = 2, extra = 104,
+ fallen.leaves = TRUE, main="Decision Tree")
> dtree.pred <- predict(dtree.pruned, Loan data, type="class")
> dtree.perf <- ta}:le(LDan_dat,aS]’.oan_Statas, dtree.pred,
+ dnn=c ("Actual”, "Predicted"))
» dtree.perf
Predicted
Actual 1] 1
0 208 ]
1 0 296

Figure: Predicted values for approving loans
IV. CONCLUSION

It is simple for banks to predict anything through the use of machine learning and the Decision Tree algorithm,
the customers are going to pay back their loans or not. Decision Tree algorithm is used to build the
classification and predictive model. Decision Tree Algorithm is very simple to understand and use. Accuracy is
Increased by using this Decision Tree Algorithm. It is very handy and useful for the Bank Manager. We can
Priorly Predict whether, the Customer can repay the Loan by using this Decision Tree AlgorithmThis model can
be used to predict and classify the applications of loans that introduced by the customers to good or bad, by
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investigate customer behaviours and previous pay back credit. Using this model bank manager can easily
decide, whether to approve the loan request of the bank customers or not.
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