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Abstract — The goal of this paper is to compare the predictive
performance of several machine learning algorithms in their
capability to predict in loans. This is done to come up with
valuable information about which algorithms are most
suitable for this task. Such information is required before
machine learning can be implemented in practice to predict
loan. To determine the performance, several algorithms that
can be used to classify samples have been implemented.
Those are used to predict the loan and the performance of
each of the algorithms is measured. The loans used in this
paper come from data sets Data collection- we collect data
from kaggle repository. Samples used for prediction is 614
samples and column names are loan ID, Gender, Married
,Dependent, Education, Self-employed, Applicant Income,
Coapplicant income, loan Amount etc. Finally, data set has
been split according to certain characteristics. The goal of
such a modification is to find differences in performances on
specific parts of the data set. The proposed technique is based
on gradient boosting (GB) technique and applied to load data.
The proposed GB ML technique provides in 93.13% training
accuracy and 93.13% testing accuracy. The proposed
technique is 11.10 improvement accuracy compared to LR
and 14.66% improvement accuracy compared RF.

Keywords: Machine Learning (ML), Loan, Decision Tree,
Random Forest

l. INTRODUCTION

One of the center elements of a bank is to give out credits to
customers and organizations. The bank runs the risk of not
receiving the entire principal amount for each loan. The
amount of interest that the bank will receive typically is
influenced by the level of risk. A lender's ability to estimate
the risk associated with each client is valuable and can assist
a bank in two ways. First, it can be used in the process of
getting a loan.

All of the steps a borrower and lender take to process
anew loan application are included in this process. The lender
must decide whether to accept the loan and on what terms
during the loan origination process. The bank can better
decide on the terms, such as interest, and may even reject the
application, if it is able to accurately estimate the risk of
accepting the loan. The second circumstance in which risk
estimation is essential is monitoring loans that have already
been accepted. A bank can handle loans with greater care if it
can estimate which loans are likely to default. This can be
done with the intention of either increasing the amount that is
recovered in the event of a default or delaying the loan's
default altogether. According to Blochlinger and Leippold, a
bank's profit depends on how accurately it determines the risk
of individual loans. As a result, financial institutions are
constantly developing strategies to enhance their ability to
estimate risk [1, 2].

Computing intelligence was the subject of Turing's
1950 study. He posed the question, *Can machines think?" in
his article. He was years ahead of his time when he asked that
question. This necessitated a paradigm shift: from developing
artificial intelligence to dealing with real-world issues that
can be solved. Since then, machine learning has matured into
a more sophisticated technology over time. Microsoft,
Facebook, and Google were among the tech giants that open-
sourced their machine learning tools in 2015 [3, 4].
Businesses in a variety of sectors begin to experiment with
machine learning as a result of the widespread availability of
tools. A thorough understanding of the available algorithms
is necessary for machine learning implementation. Part of that
understanding is knowing which algorithm is best for a given
task [5, 6].

Il. FRAUD

Bank frauds are classified as white collar crime, and they are
both illegal and penalized offenses. When a person utilizes
illegal methods to get money, assets, or other property from
financial institutions, it is referred to as bank fraud.
Fraudulent information and false promises are frequently
exploited in order to gain more money. The two reasons that
are responsible for the ever-increasing bank frauds are the
complexity of bank transactions and inability to follow
branch operating procedures. The number of bank frauds is
increasing year after year due to the availability of several
flaws in the financial system.

1) Online Banking Frauds: - Online banking fraud is a
common way for criminals to steal information from
banks, merchants, and customers. Intentionally obtaining
a person's online banking data by the use of a trick or
device and abusing the information to make purchases,
withdraw money from the account, or transfer funds to
another person using a number of tactics meant to
deceive and with the use of contemporary technology. In
today's world, almost all banks offer online banking
services in some form or another using electronic media,
which is referred to as "brick-to-click" banking.

2) Reasons: The occurrence of frauds in the banks is not a
recent phenomenon, In fact crime of forgery is perhaps
as old as the writing itself. Any organisation which deals
in money is always vulnerable to frauds and this is more
so in the case of financial institutions like banks which
are dealing only in money and that too as a business
commodity. The fraud involves two components: (i) the
intention of the person to commit fraud and (ii) the
opportunity available to facilitate such fraud. These two
components are, therefore, important from the viewpoint
of detecting and preventing the frauds.
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Types of Bank Fraud

Cheque Kiting: Cheque kiting is when someone writes a
cheque that doesn't have enough money to cover it. This
happens because it can take a few days for a bank to
realize that the cheque is fake.

Cheque Fraud: Cheque fraud is a very common type of
crime where people use stolen cheques or fake signatures
to take money from other people.

Accounting Fraud: To hide a financial problem, some
companies make up records to make their business look
better than it is. This can help them get loans, or other
financial support.

Letter of Credit Fraud: A letter of credit is a document
that allows someone to take on a debt or credit obligation,
usually with a certain amount of time to pay back. Letters
of credit are usually used in international trading, where
people might need to borrow money to buy something
from another country. Fraudsters sometimes try to use
false letters of credit to cheat banks, by providing
documents that show that the goods have been shipped,
when in fact, no goods have actually been shipped.
Payment Card Fraud: Payment card fraud involve
dishonest activities that are carried out with payment
cards like a debit card or credit card.

Phishing and Internet Fraud: Phishing is a type of internet
fraud where someone uses email to send unwanted
messages to a lot of people at once. This can be done by
forging websites, getting people's personal information
illegally, or just sending a lot of emails in a short period
of time.

OTP Fraud: OTP codes are used to communicate
securely between two people. Someone could change the
code so that the money goes to a different account, which
could be used to commit fraud.

Counterfeit Securities: Counterfeit documents (like
securities) can be used to get a loan from a bank by using
them as collateral. This means that the documents may
be fake or not really related to the real thing.

Forged Document Fraud: Forged documents can be used
to get things like loans or insurance from banks.

Money Laundering Fraud: Money laundering is a scam
where someone tries to hide the true source of money so
they can get an unfair advantage.

Bank hacking Fraud: Bank fraud is when someone hacks
into a computer to steal money or information from a
bank. This can be done either by damaging or accessing
the computer, or by spreading malware.

Wire transfer Fraud: Banks use wire transfer networks to
transfer money between each other quickly and easily.
This makes it susceptible to fraud, where people try to
use fake documents to get money wired to an offshore
account.

Fraudulent loan applications: There are a number of
ways that people can use false information to hide their
credit history or financial problems. Some people do this
by lying about their past, while others do it by falsifying
financial records to make them look better. And
sometimes company will use accounting fraud to
overstate their profits in order to get a risky loan.

14) ldentity theft: Identity theft is when someone takes your
personal information, like your name and number, and
uses it to get things like a credit card or a loan.

Loan Fraud: Loan fraud happens when someone takes
out a loan they can't afford to pay back. This often
happens with people who have too much credit card debt
or who don't have a good credit history.

Bill discounting Fraud: A fraudster uses a company they
control to get a bank to trust them. The fraudster makes
regular, small payments to the company, pretending they
are from legitimate customers. Once the bank trusts the
fraudster, the fraudster requests that the bank start paying
the company for bills it will later collect from real
customers. This allows the fraudster to keep the money
the bank pays up front and avoid having to pay the bills
themselves.

15)

16)

I1l. MACHINE LEARNING ALGORITHM

Uproarious information is available in the heap of substance
that will be identified through the anomaly strategies. The
information can be spatial or can be a transient method spatial
connected with the geological conditions and worldly
connected with the time perspectives [7, 8]. The principle
point of exception identification is to deal with the loud
information that is introduced in the heap of text. Different
methods for recognizing abnormalities in Text are specified
in below:

A. Learning

The main property of an ML is its capability to learn.
Learning or preparing is a procedure by methods for which a
neural system adjusts to a boost by making legitimate
parameter modifications, bringing about the generation of
wanted reaction. Learning in an ML is chiefly ordered into
two classes as [9].

—  Supervised learning

— Unsupervised learning

B. Supervised Learning

Regulated learning is two stage forms, in the initial step: a
model is fabricated depicting a foreordained arrangement of
information classes or ideas. The model developed by
investigating database tuples portrayed by traits. Each tuple
is expected to have a place with a predefined class, as dictated
by one of the qualities, called to have a place with a
reclassified class, as controlled by one of the traits called the
class name characteristic. The information tuple are dissected
to fabricate the model all things considered from the
preparation dataset [10].

C. Unsupervised learning

It is the kind of learning in which the class mark of each
preparation test isn't knows, and the number or set of classes
to be scholarly may not be known ahead of time. The
prerequisite for having a named reaction variable in preparing
information from the administered learning system may not
be fulfilled in a few circumstances.

Data mining field is a highly efficient techniques
like association rule learning. Data mining performs the
interesting machine-learning algorithms like inductive-rule
learning with the construction of decision trees to
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development of large databases process. Data mining
techniques are employed in large interesting organizations
and data investigations. Many data mining approaches use
classification related methods for identification of useful
information from continuous data streams.

D. Nearest Neighbors Algorithm

The Nearest Neighbor (NN) rule differentiates the
classification of unknown data point because of closest
neighbor whose class is known. The nearest neighbor is
calculated based on estimation of k that represents how many
nearest neighbors are taken to characterize the data point
class. It utilizes more than one closest neighbor to find out the
class where the given data point belong termed as KNN. The
data samples are required in memory at run time called as
memory-based technique. The training points are allocated
weights based on their distances from the sample data point.
However, the computational complexity and memory
requirements remained key issue. For addressing the memory
utilization problem, size of data gets minimized. The repeated
patterns without additional data are removed from the
training data set [11].

E. Naive Bayes Classifier

Naive Bayes Classifier technique is functioned based on
Bayesian theorem. The designed technique is used when
dimensionality of input is high. Bayesian Classifier is used
for computing the possible output depending on the input. It
is feasible to add new raw data at runtime. A Naive Bayes
classifier represents presence (or absence) of a feature
(attribute) of class that is unrelated to presence (or absence)
of any other feature when class variable is known. Naive
Bayesian Classification Algorithm was introduced by Shinde
S.B and Amrit Priyadarshi (2015) that denotes statistical
method and supervised learning method for classification.
Naive Bayesian Algorithm is used to predict the heart disease.
Raw hospital dataset is employed. After that, the data gets
preprocessed and transformed. Finally by using the designed
data mining algorithm, heart disease was predicted and
accuracy was computed.

F. Support Vector Machine

SVM are used in many applications like medical, military for
classification purpose. SVM are employed for classification,
regression or ranking function. SVM depends on statistical
learning theory and structural risk minimization principal.
SVM determines the location of decision boundaries called
hyper plane for optimal separation of classes as described in
figure 1. Margin maximization through creating largest
distance between separating hyper plane and instances on
either side are employed to minimize upper bound on
expected generalization error. Classification accuracy of
SVM not depends on dimension of classified entities. The
data analysis in SVM is based on convex quadratic
programming. It is expensive as quadratic programming
methods need large matrix operations and time consuming
numerical computations. [12, 13]

v Narmal nersan

o 9 Disease person

N Hyperplane

Fig. 1: Support Vector Classification

G. Decision Tree

A decision tree classifier, for example, is a simple
classification model that can be very effective. In this
supervised learning model, the dataset is used to create a
training model with a flowchart-like structure. A decision tree
is a technique for extracting patterns, relationships, and
knowledge from large amounts of data. Decision trees are a
straightforward way to visualise data. These are simple to
interpret for decision-making in real-time applications. When
it comes to training, large data sets and decision trees present
a variety of challenges. In the literature, researchers have
proposed a number of solutions to these problems. A
summary of the various approaches to decision trees can be
found here. The importance of accurate and optimised
decision trees is emphasised. Decision trees, for example, are
unsupervised classifiers that use nodes to form a tree
structure. The two main types of nodes found in this plant are
internal nodes and leaves. Internal nodes are also known as
"decision nodes" because they are in charge of making
decisions and dividing the data set by testing different
attributes. Leaves represent the predicted class or decision
class. When creating a decision tree, splitting criteria are used
for attribute partitioning.

IV. PROPOSED METHODOLOGY

The first step in the data preparation process is feature
engineering. In this step the features will be analysed and
changed to better represent the information in the data set.
Feature engineering is not a static approach that is identical
for each data set, it is a dynamic process that is highly
dependent on the features in the original data set. It might
consist of merging, splitting or adding features. An example
could be to split a feature that contains information about two
characteristics. In one of the data sets used in this research, a
single feature contains information about late payments and
about no use of available credit. It might be a good idea to
represent the data more logically by splitting the feature. The
effect of the engineered features should be tested by training
and testing the algorithms on the altered data set. Another
possible operation can be to divide to features to get a ratio,
for example how close a balance is to its limit.

The next phase of the experiment is the training and
testing phase. The data set constructed in the previous phase
is used to train and test the different algorithms. An overview
of this phase is schematically shown in Figure 4. As can be
seen in the figure, this phase can roughly be split in two
separate processes, training and testing.
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Fig. 2: Schematic overview of the training and testing phase

A. Gradient boosting:-

Gradient boosting (GB) sequentially creates new models
from an ensemble of weak models with the idea that each new
model can minimize the loss function. This loss function is
measured by gradient descent method. With the use of the
loss function, each new model fits more accurately with the
observations, and thus the overall accuracy is improved.
However, boosting must be stopped eventually; if not, the
model will tend to overfit. The stopping criteria might be a
limit on how accurate predictions are or a maximum number

of models created.

[ Import Loan Dataset ]

Classification
Technigues

-
Proposed Gradient
Boosting Algorithm

Prediction

Check Accuracy
Score

END

-
Ischemic Loan Data ]

Fig. 3: Flow Chart of Gradient Boosting

Proposed algorithm is an ensemble learning
technique, used for classification and regression problems. It
can produce an effective model consisting of weak learners,
usually decision trees. The fundamental thought of the
proposed technique is to construct and sum up the gathering
model in a phase wise style by streamlining an objective
erratic misfortune capability. The proposed method develops

its model from the past misfortune capability of negative
slope in an emphasis way. In the ML, minimizing the loss
function is an important issue and needs to be optimized. In
other words, the loss function represents the difference
between the predicted output and the target.

A low value of loss function means a high prediction
or classification result. When the loss function decreases
sequentially and iteratively, the model goes consecutively
along a specific direction, which is the Gradient of loss
function.

Algorithm steps:

Inpm: D :{(ley1)a(xz’y2)! ------ ( Xy Y )},
L{O(y), 0(x)}

Where:L{O (y), O (x)} is the approximate loss function
Begin
arg min
Initialize: (X)=TZ L(y;,w)
i=1

for m=1:M
- _0L(y,0(x)
" d0(x,)
Where,

I = Training Data
C, (X) = Testing Data

Train weak learner C,,,(x) on training data
Calculate w:

w, =arg min > L(y;,0,,(x)+wC (X))

0,(x)=0, ,(x)+wC (x)

Update:

End for

End

Output: 0,,,(x)

V. SIMULATION PARAMETER

Accuracy measures the degree to which your model
accurately predicts the actual benefits in comparison to the
overall benefits predicted by your framework. The review
indicates the amount of real up-sides caught by our model by
grouping these as obvious positive. F-measure can give a
harmony among accuracy and review, and it is liked over
precision where information is uneven.

Accordingly, F-measure was used in this review as
a presentation metric to give a decent and fair measure
utilizing the equation.

Precision = TP TP + FP x 100
Recall = TP TP + FN x 100
F — measure = 2 * Precision * Recall Precision + Recall x
100

Where,
TP—True Positive, FP—False Positive, FN—False Negative
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VI. SIMULATION RESULTS

Data preprocessing — applying statistical analysis over data
frame, then replacing categorical to numericat data using
replace function and identify null values after finding the null
values filled with mode function convert categorical columns

to

numerical values for analysing the data after this for

exploratory analysis and visualization using histogram

1

2)

3)

Feature selection and data splitting- in this splits the data
in ration 90:10 for training used 90% and for testing 10%.
After splitting the data trained machine learning
algorithms like SVM, Logistic Regression, Decision
Tree, Naive Bayes, Random Forest and gradient
boosting.
After training models evaluate performance
below table

Figure 4 and figure 5 is representing the applicant

shown

income and loan amount for male and female. Figure 4 is
clearly represent the male applicant income is high compared
to female. The maximum applicant income is 10000 to 20000
for male applicant.
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Fig. 5: Loan amount for education sector

Histogram and loan status is representing in figure 6

and figure 7. Loan status for male and female with applicant
select and not is represent in figure 7.
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Fig. 6: Histogram analysis for education

¢matplotlib.axes. subplots.AxesSubplot at @x7fF14493246@)

count

Educabon

Fig. 7: Loan status for male and female
‘0’ is represent is female applicant and ‘1’ is
represent is male applicant. Blue color is represent is approval
the loan and orange color is total number of applicant in male
and female.
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Fig. 8: Different loan for different sector

According to gender different parameter is analysis
for loan approval is representing in figure 8. Given the loan
many parameters are check i.e. married, education, self-
employed, applicant income, co-applicant income, loan
amount, loan amount term, credit history and property area.
After training models evaluate performance shown below
table

Implemented Work
Model Training % | Testing %
SVM 79 80
LR 81 79
DT 100 67
Naive Bayes 80 77
RF 99 79
Gradient Boosting 93.13 93.13

Table 1: Accuracy for Different ML Algorithm
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Fig. 9: Training Accuracy of Different ML Algorithm

Table 1 is shown the training and testing accuracy of
different ML algorithm. Table 1 is representing in five
machine learning algorithm for training and testing accuracy.
SVM in 79% is training accuracy and 80% in testing
accuracy, LR in 81% is training accuracy and 79% in testing
accuracy, DT in 100% is training accuracy and 67% in testing
accuracy, Naive Bayes in 80% is training accuracy and 77%
in testing accuracy, RF in 99% is training accuracy and 79%
in testing accuracy, GB in 93.13% training accuracy and
93.13% testing accuracy are present in table 1.

Itis clear that the GB is best accuracy of training and
testing part. The bar graph of the training and testing accuracy
is shown in figure 9.

Table 2 is shows the comparison result for previous
and proposed GB ML technique. The previous technique is
loan data applied for two technique i.e. LR and RF. The
proposed technique is 11.10 improvement accuracy
compared to LR and 14.66% improvement accuracy
compared RF. The bar graph of the training and testing
accuracy is shown in figure 10.

Model Previ(_)us Proposed QB-ML
Technique Technique
SVM - 80
LR 82.79 79
DT - 67
Nailve Bayes - 77
RF 79.47 79
Gradu_ant ) 93.13
Boosting

Table 2: Comparison Result
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Fig. 10: Comparison Accuracy of Different ML Algorithm

VII. CONCLUSION

From the algorithms used in this research paper, GR ML are
the most explainable. Depending on the situation it might be
worth it to settle for a lower performance and be able to
exactly explain how a decision is made.

The loan market has emerged as one of the most
reliable and convenient source of credit for low income
individuals and households, compared to other sources of
credit available such as loans from Microfinance Institutions,
personal loans, loans form self-help groups or community
borrowing. Loans are available with minimal procedural and
documentation requirements. They can be used for various
purposes unlike MFI or personal loans thus providing
flexibility to loans.
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