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Abstract: Loans are one of the large
portions of a bank's profit. When the method
is done manually, there is a danger of
making mistakes when selecting the
appropriate applicant. As a result, using
machine learning to create a loan prediction
system that automatically selects the optimal
loan. Both the applicant and bank benefited
from this. It also takes less time when
compared to manual work. In this paper, we
have to use various algorithms in machine
learning to predict the loan eligibility of an
applicant using machine learning.

1. INTRODUCTION

Loan is a primary source of revenue
for banks. It's also hard to find the eligibility
of the applicant. Even if the bank approves
the loan following a rigorous verification
and testimonies process, there is no
guarantee that the chosen individual is the
proper one. Loan Prognostic is beneficial to
both bank retainers and hopefuls. So we take

some data and predict the loan eligibility of
the applicant in this paper.

2. EXISTING SYSTEM

Bank workers personally review
the applicant's information before approving
the loan. It takes a long time to check all of
the applicants' information. An artificial
neural network model for predicting a bank's
credit risk. The credit default is predicted
using a feed-forward backpropagation neural
network. The method of combining two or
more classifiers to create an ensemble model
that can make superior predictions. The

bagging and boosting procedures were
utilized first, followed by the random forest
methodology. The purpose of using
classifiers is to improve the performance of
data and increase efficiency. The authors
offer a variety of ensemble strategies for
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binary and multi-class classification in this
paper. COB is a new technique developed by
the authors for ensemble classification that
provides effective classification
performance but is hampered by noise and
outlier data. Finally, they concluded that the
ensemble-based approach improves the
training data set results. Disadvantages of
the Current System, Checking all of the
applicants' information takes a lot of time
and work. Due to the manual verification of
all details, there is a risk of human mistakes.
A loan may be assigned to an ineligible
applicant.

3. PROPOSED SYSTEM

To address the issue, we created an
automated loan prediction system based on
machine learning techniques. We'll use the
prior dataset to train the system. such that
the machine may analyze and comprehend
the process The system will then check for
qualified applicants and provide us with a
result.

Advantages:

a)The time it takes to approve a loan
will be cut in half...

b)Human mistakes will be prevented
because the entire process will be
automated.

c)Applicants that meet the criteria will
be approved for a loan right away.
4. IMPLEMENTED SYSTEM

4.1 DATA COLLECTION

Dataset is collected to predict the
loan eligibility of the applicant. We take
features as Loan_ID, Gender, Married,
Dependents, Education, Self Employed,
Applicantlncome, CoapplicantIncome,

LoanAmount, Loan_Amount Term,

Credit History, Property Area, and the
target is Loan_Status.from this we have the
decide the person is eligible for a loan or
not.

4.2 DATA PREPROCESSING

Data preprocessing is a data mining
procedure that involves transforming
unstructured data into a lawful organization.
Because our collection of banking loans is
real-world data, it requires data cleaning,
data imputation, data normalization, and
data transformation. Preprocessing data is a
tried-and-true  method  for  handling
difficulties like incomplete data.

4.3 BUILDING A MODEL

Following the pre-processing, we will
conduct exploratory analysis to examine the
data collection and gain a better
understanding of its properties. The
Exploratory Data Analysis can then be
utilized to create  Supervised and
Unsupervised learning models. Before we
start modeling, we look at the data and come
up with a few assumptions. EDA aids in the
confirmation and validation of our
hypotheses. The Exploratory Information
Review 1is typically conducted using the
Univariate Analysis Strategies that outline
the insights of each field in the raw
information index, as well as the Bivariate
Analysis that is used to determine the link
between each factor in the information index
and the objective factor.
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FEATURES AND TARGET
FEATURES TARGET
Loan ID Loan_Status
Married
Dependents
Education

Self Employed

Applicantlncome

CoapplicantIncome

LoanAmount

Loan Amount Term

Credit_History

Property Area

4.4 BLOCK DIAGRAM

In this research, the Random
Forest and Support Vector Machine
algorithms are utilized to build and develop
a model on a dataset to predict loan
acceptance. The goal of this research is to
improve the random forest model's accuracy
by modifying the tuning parameters' values.
As a machine learning algorithm, the SVM
was fitted using R-Statistical software. The
system was taught to draw a straight line
between loan defaults and non-defaults. In
terms of predicting accuracy, the SVM
Linear Kernel Model is the best. The block
diagram is given below.

Training

With old loan data, we
are training the ML to
accurately predict loan's
outcome.

Credit Score

Loan Amount

Type of Loan

Customer Since

Prediction

Credit Score

Loan Amount
If >=75% likely to pay
back loan [hen approve

Type of Loan

Customer Since

Predict eligibility of loan

4.5 EVALUATION METRICS FOR
EVALUATING MODEL

One of the most important aspects
of creating a successful model is evaluating
it. Confusion Matrix, Cross-Validation, ROC
Curve, and other assessment metrics are
available. For diverse sorts of issues,
different assessment metrics are used.
Developing Al models erodes a valuable
criticism rule. You build a model, get
feedback from the measurements, make
changes, and keep going until you reach an
appealing level of precision. The
presentation of a model is clarified by
assessment measurements. The ability of
assessment measurements to separate model
outcomes is an important feature. A vital
aspect of any function is the evaluation of
Machine Learning Models. Because we're
working with Random Forest and Support
Vector Machine Linear Model models, we'll
need to employ evaluation metrics or
assessment ~ measurements to  predict
correctness. Most of the time, we utilize the
precision of arrangement to evaluate a
model's outputs; yet, this is insufficient to
make a true judgment on the model. In this
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paper, we use a variety of metrics to
evaluate our model. The Evaluation Metrics
that we are using to forecast our model are
detailed below.

5. CLASSIFICATION ACCURACY

The percentage of all correct
predictions divided by the total number of
instances is used to calculate a classifier's
accuracy. If the classifier's accuracy is
deemed satisfactory, it can be used to
categorize future data tuples for which the
class label is unknown.

6. CONFUSION MATRIX
A classification model's
performance is measured using a N x N
matrix, where N is the number of target
classes. The matrix compares the actual goal
values to the predictions.
True Positive:
e The predicted value is the same as
the actual value.
e The actual value was positive, just as
the model predicted it would be.
True Negative:
o The predicted value is the same as
the actual value.
e The actual value was negative, just
as the model predicted it would be.
False Positive:
® The predicted value turned out to be
incorrect.
e The model predicted a positive
result, but the result was negative.
e Also known as the Type 1 error.
False Negative:
e The predicted value turned out to be
incorrect.

e Although the model predicted a
negative value, the actual value was
positive.

e Also known as the Type 2 error.

Accuracy:
TP+ TN
Accuracy = . -
T'P+FP+TN+ FN
Precision:

.. TP
Precision = ————
TP + FP
Recall:
Recall = P -
TF 4+ FMN
F1 score
. 2
F1l — score = 1 1
Recall * Precision
7.ROC CURVE

An ROC curve is a graph that depicts
the performance of a classification model
across all classification thresholds. This
curve plots two parameters:

e True Positive Rate (TPR)
e False Positive Rate(FPR)

True Positive Rate:

TP

I'PR = ———
TP+ FN
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False Positive Rate:

rpP
FrR FP+ TN
The Area Under the Curve (AUC) is a
measure of a classifier's ability to
distinguish between classes and is used to
summarize the ROC curve. The better the
model distinguishes between positive and
negative classes, the higher the AUC.

8. ALGORITHMS THAT USED TO
PREDICT LOAN ELIGIBILITY

RANDOM FOREST

Working in a random forest is
simple. Begin by selecting samples at
random from a given dataset. Next, for each
sample, this algorithm will generate a
decision tree. Each decision tree's prediction
result will then be obtained. In this step,
each predicted result will be voted on.
Finally, as the final prediction result, select
the most popular prediction result.

|:> Training Training | Training
Sample 1 Sample 2 Sample n
Training Set l l l
Training Training |......... Training
Sample 1 Sample 1 Sample 1
Test Set
/---'_ -..
'\E__E'otmg_‘)

Prediction

8. 1IDECISION TREE

Decision tree analysis is a predictive
modeling technique that can be applied in a
variety of situations. To build decision trees,
an algorithmic approach that can split the
dataset in different ways based on different
conditions can be used. The most powerful
algorithms in the supervised algorithm
category are decision trees. The two main
entities of a tree are decision nodes, where
the data is split, and leaves, where the result
is obtained.

< Person ==
Ves? Nol|

s
P 7 ‘\\ N
~ ~ L
Eatslots ™. " Exercise
-~ . ~
of fast /// ~ regularly? P
- ~

- >
-
e

.
“ -
—

There are two classifications in a decision
tree,

e Classification decision trees -In
this type of decision tree, the
decision variable is categorical.
The above decision tree is an
example of a classification
decision tree.

e Regression decision trees - In
this type of decision tree, the
decision variable is continuous.

8.2 K-NEAREST NEIGHBOR

The K-nearest neighbors algorithm is
a type of supervised machine learning
algorithm that can be wused for both
classification and regression predictive
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problems. However, it is primarily used in
the industry for classification and prediction
problems.KNN is a lazy learning algorithm
because it lacks a specialized training phase
and uses all of the data for training and
classification. KNN is also a non-parametric
learning algorithm because it makes no
assumptions about the underlying data. The
K-nearest neighbors algorithm predicts the
values of new data points using 'feature
similarity,’ which means that the new data
point will be assigned a value based on how
closely it matches the points in the training
set. A dataset is required to implement any
algorithm. As a result, during the first step
of KNN, we must load both the training and
test data. Following that, we must select the
value of K, the data points that are closest to
each other. As K, any positive integer can be
used. Calculate the distance between the test
data and each row of training data using any
of the following methods: Euclidean,
Manhattan, or Hamming distance. The
Euclidean method 1is the most commonly
used method for calculating distance. Sort
them by distance value in ascending order.
After that, the top K rows of the sorted array
will be chosen. The test point will be
assigned a class based on the class that
appears the most frequently in these rows.

8.3 LOGISTIC REGRESSION

Logistic regression is widely used
in predictive analytics and modeling, as well
as in machine learning. In this analytics
approach, the dependent variable is either
finite or categorical: either A or B (binary
regression) or a range of finite options A, B,
C, or D. It is used in statistical software to
estimate probabilities and understand the
relationship between a dependent variable

and one or more independent variables by
employing a logistic regression equation.
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8.4 XGB CLASSIFIER

XGBoost is a decision-tree-based
ensemble Machine Learning approach that
uses gradient boosting. In prediction
problems involving unstructured data,
artificial neural networks outperform all
existing algorithms or frameworks (pictures,
text, etc.). However, for small-to-medium
structured/tabular data, decision tree-based
algorithms are now rated best-in-class.
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Training data

(2198 samples)
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(10000 samples)
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XGBoost regression and classification
prediction model
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8.5 SUPPORT VECTOR MACHINE

Support vector machines (SVMs) are
supervised machine learning algorithms that
are both powerful and versatile, as they can
be used for classification and regression.
They are, however, most commonly used in
classification problems. SVMs have a
unique  implementation method when
compared to other machine learning
algorithms. They are also very popular
because they can handle a large number of
continuous and categorical variables. An
SVM model is essentially a hyperplane
representation of various classes in a
multidimensional space. SVM will generate
the hyperplane iteratively to minimize error.
The goal of SVM is to classify datasets to
find the maximum marginal hyperplane.
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9. RESULT
DECISION TREE
Precisi | recall | F1 support
on score
0 0.70 [ 0.65 | 0.67 | 43
1 0.55 0.60 [ 0.57 30
accuracy 0.63 73
Macro 0.62 0.63 0.62 73
avg
Weighted | the 0.63 0.63 73
average | 0.64
ACCURACY OF DECISION

TREE:0.6301369863013698
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K-NEAREST NEIGHBOR

SUPPORT VECTOR MACHINE

Precisi | recall | F1 support Precisi | recall | F1 support
on score on score
0 0.75 0.88 [ 0.81 43 0 0.72 0.65 | 0.68 43
1 0.77 0.57 | 0.65 30 1 0.56 0.63 0.59 30
accuracy 0.75 73 accuracy 0.64 73
Macro 0.76 0.73 0.73 73 Macro 0.64 0.64 | 0.64 73
avg avg
Weighted | 0.76 0.75 | 0.74 73 Weighted | 0.65 0.64 | 0.65 73
average average
ACCURACY OF SUPPORT VECTOR
ACCURACY OF K-NEAREST NEIGHBOR: MACHINE:0.6438356164383562.
0.7534246575342466.
LOGISTIC REGRESSION RANDOM FOREST
Precisi | recall | F1 support
on score Precisi | recall | F1 support
on score
0 0.74 0.67 | 0.71 43
0 0.81 0.70 | 0.75 43
1 0.59 0.67 | 0.62 30
1 0.64 0.77 | 0.70 30
accuracy 0.67 73
accuracy 0. 73
Macro 0.67 0.67 | 0.67 73
avg Macro 0.72 0.73 0.72 73
avg
Weighted | 0.68 0.67 | 0.67 73
average Weighted | 0.74 0.73 0.73 73
average

ACCURACY OF LOGISTIC REGRESSION:
0.6712328767123288

ACCURACY OF RANDOM FOREST
:0.726027397260274
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XGB CLASSIFIER
Precisi | recall | F1 support
on score
0 0.69 0.79 0.74 43
1 0.62 0.50 0.56 30
accuracy 0.57 73
Macro 0.66 0.65 0.65 73
avg
Weighted | 0.67 0.67 0.66 73
average
ACCURACY OF XGB
CLASSIFIER:0.6712328767123288
OVERALL ACCURACY SCORE
ALGORITHM WISE
ALGORITHMS ACCURACY
K-NEAREST 0.753425
NEIGHBOR
RANDOM FOREST 0.726027
XG BOOST 0.671233
LOGISTIC 0.671233
REGRESSION
SVM 0.643836
DECISION TREE 0.630137

CONCLUSION

In this paper, we have proposed customer
loan prediction using machine learning
techniques to predict the loan eligibility of
the applicant.In this paper, various
algorithms were implemented to predict
customer loans. Optimum results were
obtained using Logistic Regression, Random
Forest, KNN, and SVM, decision Tree
Classifier. Compare these five algorithms
k-nearest neighbor is the high accuracy.
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