
Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Special Issue 4 ¦ 2022 1734 

 

 
 
 

 

Abstract 

 
 
Analysis of Accuracy for Approving Bank Loan 
using Numerical Data of Customer by Comparing 
Decision Tree over Logistic Regression Algorithm 
 

Ch.Venkata Sandeep1, Dr.T. Devi2* 

 
1Research Scholar, Department of Computer Science and Engineering, Saveetha School of Engineering, 

Saveetha Institute of Medical and Technical Sciences, Saveetha University, Chennai, Tamilnadu, India, 

Pincode: 602 105. 
2*Project Guide, Corresponding Author, Department of Computer Science and Engineering, Saveetha School of 

Engineering, Saveetha Institute of Medical and Technical Sciences, Saveetha University, Chennai, Tamil Nadu, 

India, Pincode: 602105. 

 

 

 

Aim: To predict the loan of the person using a Novel Decision Tree (DT) over the Logistic Regression algorithm (LR). 

Materials and Methods: The existing model uses a Logistic Regression algorithm and in the proposed Novel Decision 

Tree. The 20 sample values are used to find out the mean. Std. deviation, std. error means. The sigmoid function is 

calculated using Levene’s Test for Equality of Variances both assumed and non-assumed. Decision trees use different 

algorithms to decide to split a node into two or more sub-nodes. The purity of the node depends upon the target variable. The 

prediction of the loan can be done only after knowing all the factors. The sample size was measured as 40 for both groups 

using G power (80%). Results: The graph explains the comparison of the mean accuracy value with algorithms Novel 

Decision Tree  and Logistic Regression  where the mean accuracy is about 88% and 70%. The statistical significant value 

obtained is 0.78 (p>0.05), it shows insignificance between the groups based on an independent sample T-Test. Conclusion: 

The mean accuracy rate of the Novel Decision tree  algorithm has been improved to 88% compared to Logistic Regression 

which is having around 70% mean accuracy. 
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INTRODUCTION 
 
Loans are crucial for all the sectors starting right with individuals for study purposes to small and mid-sized 

businesses. Yet, the banks can't collect back all the loans. Defaults are unavoidable due to numerous factors 

such as bankruptcy, domestic problems, several dependents, etc. Analyzing the patterns and behaviors based on 

real-time data gives an edge over the loan approval process. This research explains (Maimon and Lior 2014) the 

importance of employing analytical algorithms (Molnar 2019) to analyze and implement predictive methods to 

classify the data as defaulters and otherwise. This research gives a clear-cut insight into applying accurate 

(Harrington 2012) analysis of numerical data of customers (Siddig, Ibrahim, and Elkatatny 2021) by using the 

Novel Decision tree over the logistic regression algorithm. The applications are building an effective predictive 

model in banking and computation of accuracy for the loan prediction and calculation of the classification 

accuracy for loans (Taraba 2021). 

 

There are about 9400 articles published since 2017 which are relevant to the topic on IEEE Xplore and about 82 

articles on ScienceDirect.The existing algorithm, Logistic Regression, a popular statistical machine learning 

algorithm, is used to classify data based on the outcome variable of extreme ends using predictive analysis 

where a logarithmic line separates the ends (Xu, Lu, and Xie 2021). For studying and analyzing, the data is 

collected from Kaggle and used for predictions. Since the output is targeted to be a binary, the sigmoid function 

Original Article 

https://paperpile.com/c/q9YDQb/qWG5
https://paperpile.com/c/q9YDQb/gt7G
https://paperpile.com/c/q9YDQb/xiWC
https://paperpile.com/c/q9YDQb/zPwU1
https://paperpile.com/c/q9YDQb/CSd5h
https://paperpile.com/c/q9YDQb/B9fC


Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Special Issue 4 ¦ 2022 1735 

Ch.Venkata Sandeep, et al.: Analysis of Accuracy for Approving Bank Loan using Numerical Data of Customer by Comparing Decision Tree 
over Logistic Regression Algorithm 

 

 
 
 

is used to develop the model. Multiple parameters such as personal attributes, like age, credit history, duration, 

amount, scores, account details, Business Values, Customer Assets, etc are taken into account to find the 

probability of default per person. The algorithm primarily ensures the data is (Ferreira et al. 1993)cleaned to 

elude missing values in the numerical data set. After which the training of the model with appropriate data sets 

starts to happen. Since pre-processing is a major area in the model, it becomes time-consuming and expensive. 

The model also lacks realism as it does not address the class imbalance and studying nonstationary 

environments is impossible. The proposed algorithm, Novel Decision Tree, a collection of nodes, creates 

decisions on features connected to certain classes. Random Forests, a supervised learning algorithm, is built 

based on Novel Decision trees that start by selecting random features, say k out of m. Then, the best split criteria 

are used to find the root node from the randomly selected k features. Daughter nodes are then calculated using 

the same criteria, a function like gin Index () or Infogain (), gives the fittest splitting attributes. A tree is formed 

with a root node and the target being the leaf node (Ross Quinlan 1993). Analyzing the customer data provides a 

scope for the bank to minimize its under-performing assets. This process is iterated to give rise to multiple 

randomly created forests. The number of trees and the random variables are important parameters in this 

algorithm. Information Gain (G) is used to split the data in a particular tree into daughter nodes. This algorithm 

reduces the total cost and processing time and can achieve higher precision  (Taraba 2021). 

 

 

Our institution is passionate about high quality evidence based  research and has excelled in various fields 

(Parakh et al. 2020; Pham et al. 2021; Perumal, Antony, and Muthuramalingam 2021; Sathiyamoorthi et al. 

2021; Devarajan et al. 2021; Dhanraj and Rajeshkumar 2021; Uganya, Radhika, and Vijayaraj 2021; Tesfaye 

Jule et al. 2021; Nandhini, Ezhilarasan, and Rajeshkumar 2020; Kamath et al. 2020).The existing system has 

issues and major parts (Zhu et al. 2021).It is quite apparent when looking at the rising need for new algorithms 

to solve the drawbacks of existing models. Since the Novel Decision Tree algorithm has a growing edge over 

the logistic regression algorithm which confines to non-stationary environments. The study aims to determine 

the better performing algorithm out of the Novel Decision tree and logistic regression models for accurately 

analyzing real-time numerical data of customers. The comparison is done using a mean accuracy graph. 

 

MATERIALS AND METHODS 
 
The setup of the research has been performed in the Data Analytics Laboratory, Department of CSE in Saveetha 

School Engineering, Saveetha Institute of Medical and Technical Sciences. The study uses a credit card dataset 

downloaded from Kaggle. The sample size was measured as 40 for both groups using Gpower (80%) with an 

alpha value of 0.05 and a beta value of 0.95(“Decision Tree Algorithm Based on OLAP Multidimensional Data 

Set System” 2016). 

In sample preparation of group 1 which represents the proposed system ensembles the decision tree algorithm 

which splits into different modules before finalizing the result. The proposed Decision tree algorithm uses 20 

sample values where various statistical metrics are evaluated to get to a mean accuracy. This value is used to 

find the comparison between the existing and proposed models. In the Decision tree algorithm, the data is 

continuously divided for a certain parameter. It uses the tree structure for solving the problem by dividing them 

into nodes and classes. The 2-tailed Sigmoid function determines the mean of the algorithm. 

The group 2 represents the existing model using the logistic regression algorithm. The 20 sample values are 

used to find out the mean, Std.deviation, std.error mean. The sigmoid function is calculated using Levene’s Test 

for Equality of Variances both assumed and non-assumed (Kelleher, Namee, and D’Arcy 2020; Ross Quinlan 

1993). The 2-tailed Sigmoid function is calculated using the T-test for equality of means.The dataset used for 

the existing model has been imported by Kaggle by downloading the dataset which has records of around 20 

(Harrington 2012) sample values and different attributes related to the output of the data. The logistic regression 

algorithm is one of the most popular machine learning algorithms. It is used to predict the categorical dependent 

variable using a given set of variables. 

This study was implemented using Jupyter lab, and the hardware configuration required is an intel i3 processor, 

50 GB HDD, 4GB RAM, and the software configuration required is a Windows OS. The project is mainly a 

comparison of two algorithms one being Novel Decision Tree and the other being Logistic Regression , where a 

data set named DataSet of customers 1 containing 20 rows is used to find the mean accuracy of both algorithms. 

All the datasets have been collected from the kaggle. Different datasets are compared individually (Schmid 

2020). 

 

 

Statistical Analysis 
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The statistical software which is used for analyzing IBM SPSS version 22 (64 bit) is an analysis software, which 

is done by uploading a dataset to the software which gives the output as independent variables N, means, std. 

deviation, std. error means, with the mean accuracy as the output for the given models Novel Decision tree and 

logistic regression. The dependent variables are output accuracy and cross-validation. The independent variables 

are the time period of experience values (S.Vijayarani et al. 2011). 

 

RESULT 
 

Table 1 represents the pseudocode for supporting the Decision Tree by focusing on the data frames and 

prediction amount. Initially, all the variables are taken into consideration which supports the algorithm.  

Table 2 represents the pseudocode for Linear Regression which is an optimization algorithm for finding the 

local minimum of a differentiable function. Gradient descent is used to find values of function parameters. 

Table 3 represents the group statistics of DT and LR algorithms. For the taken samples N=20 the mean accuracy 

of DT (88.1%) and LR (70.2%). 

Table 4 shows the independent variables which define the equality of the variances and equality of means with 

the significance p=0.78 obtained. The frequency is 0.076 at time 12.7 diff. frequency obtained 18 for the given 

samples. 

Figure 1 is a bar graph created by comparing annual income with the saving amount done by a person. It shows 

the variation among the people by representing them individually. It also shows the amount of interest that is 

implemented for the amount taken. 

Figure 2 shows the comparison of both the DT and LR with the X-axis of the Decision tree vs Logistic 

Regression Algorithm and the Y-axis of Mean accuracy of detection 1 SD. It compares all the values obtained 

from the data sets and shows the plot. 

 

DISCUSSION 
 
Based on the results obtained by independent T-test analysis, the significance value is determined. The 

significance value has 0.78, where the p>0.05 and an accuracy of 88% which is higher than the 70% mean 

accuracy with insignificance between the groups. 

The analysis of both algorithms has been done with Table 3 representing the group statistics and Table 4 

representing the independent variables and a bar graph which represents the comparison of the two algorithms 

with the accuracy (Lee et al. 2018) percentages of 88% for Novel Decision tree and logistic regression (Conway 

and White 2012) with an accuracy of 70%.In uncertain times like today, defaulters are pretty commonplace in 

the banking sector. An accurate assessment of the real-time data aggregated from customers (Williams, n.d.; 

S.Vijayarani et al. 2011) is vital to approve loans. The paper explains how the Novel Decision Tree is 

comparatively accurate over the Logistic Regression Algorithm which is used for classifying the data sets into 

finding the right customers (Rokach 2008) for approving loans. The table explains the independent variables 

which define the Equality of the Variances and Equality of Means with the Sig. (2-tailed) =0.000 for both 

assumed and non-assumed variances (Rokach 2008; Molnar 2019) and a mean difference of 18.20000 for both 

assumed and non-assumed variances and 95% of confidence value for lower and upper intervals are 15.20747 

(both assumed and non-assumed) and 21.19253 (both assumed and non-assumed) respectively. The graph table 

displays the Input parameters such as the name of the active data set, filters, weight, split files, and the number 

of rows in the working data file (Ross Quinlan 1993). 

Factors affecting the research work are the predictive models that specify the comparison of two models with 

the best performance and accuracy. Although the results of the study are better in both experimental and 

statistical analysis, there are certain limitations in the work. The evaluation of accuracy cannot provide a better 

outcome on larger data sets. However, the work can be enhanced by applying optimization algorithm 

techniques, to achieve better accuracy. Feature selection algorithms can be used before classification to improve 

the accuracy of classifiers. The future scope of the study explains how it will be useful in the future for many 

applications with improved accuracy than other algorithms that don't take into account the necessary number of 

variables by carefully observing the credit risk while evaluating the credit score or to be precise, the approval 

score 

 

CONCLUSION  
 

The mean accuracy rate of the Novel Decision tree algorithm has been improved to 88% compared to Logistic 

Regression which is having around 70% mean accuracy. This suggests the proposed system provides an 

accurate improvement for loan approval.  
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TABLES AND FIGURES 
 

Table 1. Pseudocode for supporting Decision Tree over Logistic Regression Algorithm based on the 

initialize,compute,update. Sum of vectors compares the values. 

Input: 

Credit score xi, labels yi 

Output: 

Sum of vectors ,a array, b and DT 

Procedure 

1: Initialize:ai,=0,fi = -y 

2:Compute:Continuous.remove('Loan Status') 

Category.remove('Loan Status') 

3:Update:Loan status 

4:Compute:list(find dataframe.columns) 

5: Until dataframe.loc[dataframe['Credit Score']>850 

6:Update the threshold b 

7:Store the status value 

8:Update the data entry 

9: Determine the prediction amount. 

 

Table 2. Pseudocode for Linear Regression which is an optimization algorithm for finding the local minimum of 

a differentiable function.Gradient descent is used to find values of a function parameters. 

Input: 

D: Expenditure amount 

T:  Unique terms in all documents 

Output: Accuracy 

Procedure: 

for dataframe.loc[dataframe['Months since last delinquent'].isnull() 

for dataframe[list(dataframe.columns)].isnull().sum() 

wij= accuracy of approval 

Often ti in document dj 

End for document 

End for of term 

 

Table 3. Statistical calculations for independent samples tested between DT and LR Algorithm. The mean 

accuracy of DT is 88.100 and LR is 70.200. Standard deviation of DT  is 3.02765 and LR Algorithm is 3.33500. 

T-Test for comparison for DT (0.95743) and LR (1.05462). 

 Algorithm N Mean Std.Dev 
Std.Error 
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Accuracy 

DT 20 88.100 3.02765 0.95743 

LR 20 70.200 3.33500 1.05462 

 

Table 4. Comparison between significance level for Decision Tree over Logistic Regression, the statistical 

significant value obtained is 0.78  in terms of accuracy with a 95% confidence interval. 

 

Levene's test 

for equality 

variance 

T-test for 

Equality of 

Means 

T-test for Equality of Means 

 

Sig 

(2-

tailed) 

 

Mean 

Difference 

 

std 

95.5% confidence 

interval of the 

F sig t df Lower Upper 

 

 

 

 

Accuracy 

Equal 

variance 

assumed 

0.076 0.78 12.7 18 0.000 -10.8 1.42 15.207 21.19253 

Equal 

variance 

not 

assumed 

  12.7 17.83 0.000 -10.8 1.42 15.205 21.19453 

 

 

Fig. 1. The density of the graph describes the expenditure of the people compared with their annual income. The 

saving amount shows the graph variation of the individual persons. The total amount to be paid to the bank 

depends on the amount and time period. 
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Fig. 2. The graph represents the comparison of the mean accuracy value with algorithms Decision Tree  and 

Logistic Regression  where the mean accuracy of the Novel Decision tree is about 88% and the mean accuracy 

value of the Logistic Regression is about 70%. X axis: Decision tree vs Logistic Regression Algorithm, Y axis: 

Mean accuracy of detection 1 SD. 

 


