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Abstract- Nowadays, machine learning algorithms are used everywhere around us. In near future our lives would be eased out 

by using artificial intelligence. We all know checking if a person is eligible for loan or not is a very complex and time 

consuming process. And it’s a great source of income for banks. In recent years, many experts worked on loan approval 

prediction. Machine Learning algorithms play a very crucial role in prediction. In this paper four machine algorithms, 

Logistic Regression, Random Forest, Support Vector Machine, XGBoost are used for predicting if a person is eligible for a 

loan or not. On the basis of dataset used, we found that Logistic Regression provides better accuracy than other models. 

 

Keywords- Include at least 4 keywords or phrases, must be separated by commas to distinguish them. 

I. INTRODUCTION 
 

Distribution of the loans is the core business part of almost 

every banks. The main portion the bank’s assets is directly 

came from the profit earned from the loans distributed by 

the banks. The prime objective in banking environment is 

to invest their assets in safe hands where it is.  

 

Today many banks/financial companies approves loan 

after a regress process of verification and validation of set 

of criterions. This time consuming process can be avoided 
by developing a system which predicts whether the person 

is eligible for the loan. Through this system we can predict 

whether that particular applicant is safe or not and the 

whole process of validation of features is automated by 

machine learning technique. The disadvantage of this 

model is that it emphasize different weights to each factor 

but in real life sometime loan can be approved on the basis 

of single strong factor only, which is not possible through 

this system.  

 

Loan Prediction is very helpful for employee of banks as 
well as for the applicant also. The aim of this paper is to 

provide quick, immediate and easy way to choose the 

deserving applicants. It can provide some special 

advantages to the bank. 

 

II. LITERATURE SURVEY 
 
Literature survey is the most important step in any kind of 

research. Before start developing we need to study the 

previous papers of our domain which we are working and 

on the basis of study we can predict or generate the 

drawback and start working with the reference of previous 

papers.  

 

Amira Kamil Ibrahim Hassan, Ajith Abraham (2008) 

[1] uses a prediction model which is constructed using 

three different training algorithms to train a supervised 

twolayer feed-forward network. The results show that the 

training algorithm improves the design of loan default 

prediction model.  

 
Angelini (2008) [2] used a neural network with standard 

topology and a feed-forward neural network with ad hoc 

connections. Neural network can be used for prediction 

model. This paper shows that the above two models give 

optimum results with less error. 

 

Sarwesh Site, Dr. Sadhna K.Mishra (2013) [3] proposed 

a method in which two or more classifiers are combined 

together to produce an ensemble model for the better 

prediction. They used the bagging and boosting techniques 

and then used random forest technique.  

 
Akkoç (2012) [4] used a model namely hybrid Adaptive 

Neuro-Fuzzy Inference model, grouping of statistics and 

Neuro-Fuzzy network. A 10-fold cross validation is used 

for better results and a comparison with other models.  

 

Alaraj M, Abbod M (2015) [5] introduced a model that 

are based on homogenous and heterogeneous classifiers. 

Ensemble model based on three classifiers that are logistic 

artificial neural network, logistic regression and support 

vector machine. 

 

III. METHODOLOGY 
 

The methodology will go according to the following 

flowchart. 

 

1. Collection of Data: 

Data is the heart of machine learning. Predictive models 
use data for training which gives somewhat accurate 

results. Without data we can’t train the model. Machine 

learning involves building these models from data and 

uses them to predict new data. Machine Learning is a 

subset of Artificial Intelligence. It gives system capability 
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to learn wherein it automatically learns and improves its 

performance without being explicitly programmed. The 
dataset used here is taken from Kaggle. 

 

 
Fig 1. Methodology. 

 

2. Data Pre-processing: 

Data pre-processing is the process of cleaning our data set. 

Data is pre-processed in different phases. In first phase, 

the null values are filled by using the traditional mean and 

mode method. In second phase, the data visualization is 

done by plotting different graphs between the attributes.  

 
This provided various intuition about the data. Then the 

Log Transformation is needed for some attributes in the 

dataset. In the third phase, a new feature Total_Income is 

engineered using the other features of the dataset and the 

correlation between the attributes is found using the 

heatmap. In the last phase, the categorical attributes are 

taken care of by using the Label Encoding Technique. 

 

3. Building and Training the model: 

The dataset was split into training and testing set with 80% 

in training set and remaining 20% data in test set. 
 

IV. MODELS WERE USED 
 

1. Logistic Regression: 

It’s a classification algorithm, it is used to classify the 

inputs into different classes. It should only be used when 

the target variables fall into discrete categories. It basically 
works according to a threshold, if the value crosses the 

threshold then it should be put in one class otherwise the 

other. 
 

2. Random Forest Classifier: 

Random forest is a Supervised Learning algorithm which 

uses ensemble learning method for classification and 

regression. 

 

Random forest is a bagging technique and not a boosting 

technique. The trees in random forests are run in parallel. 

There is no interaction between these trees while building 

the trees. 

It operates by constructing a multitude of decision trees at 

training time and outputting the class that is the mode of 
the classes (classification) or mean prediction (regression) 

of the individual trees. 

 

3. XGBoost Classifier: 

XGBoost is a decision-tree-based ensemble Machine 

Learning algorithm that uses a gradient boosting 

framework. In prediction problems involving unstructured 

data (images, text, etc.) artificial neural networks tend to 

outperform all other algorithms or frameworks. However, 

when it comes to small-to-medium structured/tabular data, 

decision tree based algorithms are considered best-in-class 
right now. 

 

4. Support Vector Machine: 

The objective of the support vector machine algorithm is 

to find a hyperplane in an N-dimensional space (N — the 

number of features) that distinctly classifies the data 

points. To separate the two classes of data points, there are 

many possible hyperplanes that could be chosen.  

 

Our objective is to find a plane that has the maximum 

margin, i.e the maximum distance between data points of 

both classes. Maximizing the margin distance provides 
some reinforcement so that future data points can be 

classified with more confidence. 

 

Scikit-learn library was used for importing the models. 

Scikit-learn provides a range of supervised and 

unsupervised learning algorithms via a consistent interface 

in Python. The vision for the library is a level of 

robustness and support required for use in production 

systems. This means a deep focus on concerns such as 

easy of use, code quality, collaboration, documentation 

and performance. 
 

K-fold Cross Validation is used for training and testing the 

models accurately. Cross-validation is a resampling 

procedure used to evaluate machine learning models on a 

limited data sample.  

 

The procedure has a single parameter called k that refers 

to the number of groups that a given data sample is to be 

split into. As such, the procedure is often called k-fold 

cross-validation. When a specific value for k is chosen, it 
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may be used in place of k in the reference to the model, 

such as k=10 becoming 10-fold cross-validation. 
 

Cross-validation is primarily used in applied machine 

learning to estimate the skill of a machine learning model 

on unseen data. That is, to use a limited sample in order to 

estimate how the model is expected to perform in general 

when used to make predictions on data not used during the 

training of the model. It is a popular method because it is 

simple to understand and because it generally results in a 

less biased or less optimistic estimate of the model skill 

than other methods, such as a simple train/test split. 

5. Testing and Comparison: 

Testing and comparison are done using the K-fold Cross 
Validation and Confusion Matrix. A Confusion matrix is 

an N x N matrix used for evaluating the performance of a 

classification model, where N is the number of target 

classes. The matrix compares the actual target values with 

those predicted by the machine learning model. This gives 

us a holistic view of how well our classification model is 

performing and what kinds of errors it is making. 

   

 
Fig 2. Confusion Matrix. 

 

IV. RESULTS 
 

With the help of K-Fold Cross Validation we were able to 

compare the models and two models were having almost 
same accuracy. Following table contains the result. 

 

Table: Accuracy for different models. 

Models K-Fold Accuracy 

Logistic 

Regression 
80.9462881514061 

Random Forest 78.5032653605224 

Support Vector 

Machine 
69.7054511528721 

XGBoost 79.1576702652272 

 

1. Heat Map and Classification Metrics for Logistic 

Regression: 

 

 
Fig 3.Classification Report for Logistic Regression Model. 

 

 
Fig 4. HeatMap for Logistic Regression Model. 

 

V. CONCLUSION 
 

In this research paper, we have used machine learning 

algorithms to predict the eligibility of an applicant for 

loan. The data is pre-processed and fed to different 

regression models to determine the best model and with 

the help of both K-Fold Cross-Validation and different 

classification metrics we compared different model.  

 

So, according to above results we came to know that 

Logistic Regression is the most effective model with 
maximum accuracy and can be used as an effective model 

for predicting weather an applicant is eligible for loan or 

not, which should help banks to skip the tedious process of 

loan eligibility. 
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