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Aim: To analyze the accuracy of Novel Random Forest (RF) and Linear Regression Algorithm (LR) algorithms 

used to approve bank loans. Materials and Methods: The existing model uses Linear Regression Algorithm (LR) 

and the proposed model employs a Novel Random Forest (RF). The Random Forest is a supervised learning 

model, it constructs solutions for different regression problems. It provides a high rate of accuracy by cross-

validation. The 20 sample values are used to find out the Mean, Std. Deviation and Std. error means. The sample 

size was measured as 40 per group using G power (80%). Results: The resultant graph explains the comparison 

of the mean accuracy values of algorithms Novel Random Forest (RF) and Linear Regression (LR) where the 

mean accuracy of the Novel random forest is about 70.5% and the mean accuracy value of the Linear Regression 

is about 69.5%. The significance obtained is p=1.0 that is p>0.05, it shows insignificance between the groups 

based on independent sample T-Test. Conclusion: The mean accuracy rate of the Novel Random Forest algorithm 

has been improved to 70.5% compared to Linear Regression which is having around 69.5% mean accuracy.  

 

Keywords: Machine Learning, Novel Random Forest, Linear Regression, Mean Accuracy, Credit Risk, Bank 

loan. 

 

DOI: 10.47750/pnr.2022.13.S04.211 

 

INTRODUCTION 
 

Credit risk has tremendously increased in the past decade with an increasing number of transactions happening 

every day. Typically, credit risk assessment involves multiple parameter checks on various levels. Background 

verification primarily falls into one of the major buckets of evaluation. Background verification of an individual 

involves verifying the payment behaviors and patterns, repayment periods, credibility scores from various 

institutions, etc. It plays a significant role in identifying defaulters (Ayyadevara and Kishore Ayyadevara 2018) 

while approving the applications for loans (Ross Quinlan 1993). This research explains the significance of 

employing the best algorithm with the greatest accuracy for the Bank loan approval process by assessing credit 

risk. The analysis of either algorithm is carried out using real-time customer data aggregated from various sources 

(McCullagh et al. 2009). The mean accuracy of the algorithms is used to understand (Boehmke and Greenwell 

2019) the best out of the two to use for efficient creditworthiness. Applications are building an effective predictive 

model in banking and computation of accuracy for credit card background verification. 

 

There are about 5490 articles published since 2017 which are relevant to the topic on Google Scholar and about 

10 articles on ScienceDirect. The existing algorithm, Linear Regression (LR), a popular statistical machine (Keith 

2020) is a learning algorithm used to find the relation between the variable and the prediction. Given an 
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independent variable – x, Linear Regression essentially performs tasks to predict the dependent variable value – 

y. A best-fit line or rather a regression line is defined as the equation of dependent variable y, independent variable 

x and a slope a. The equation goes as y = ax + b where b is the intercept. The algorithm provides a model that 

(Elgawi 2010) gets the best regression line and best fit line by finding the best values of a and b. Minimal error is 

required to achieve the best value. Training and testing are done on the data files to finalize the prediction of the 

target variable. The variables are either (Taraba 2021) categorical, ordinal or numerical. The categorical features 

include employment status, credit histories such as creditworthiness, credit risk, and bank loan status. Numerical 

features include income status whereas ordinal features include education status and properties. The mean of the 

dependent and independent variables are only mapped and it is outlier sensitive. Real-time data isn’t always 

linearly separable. This algorithm only works fine in the cases where the data is independent. Novel Random 

Forest, a supervised learning method, is introduced. It is built on Decision trees that begin by picking random 

characteristics, say k out of m. The best split criteria are then utilized to locate the root node among the randomly 

chosen k characteristics. The best splitting qualities are then determined using the same criteria, a function such 

as gin Index () or Infogain (). A tree is constructed using a root node and a leaf node (Han 2019) as the target. 

This method is repeated to generate several randomly generated forests. In this approach, the number of trees, as 

well as the random variables, are critical factors. Information Gain (G) is used to divide data in a certain tree into 

daughter nodes. This method decreases (Steyerberg, van der Ploeg, and Van Calster 2014) overall cost in addition 

to the processing time while achieving greater accuracy.  

 

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 it is looked at the rising need for new algorithms to solve 

the drawbacks of existing traditional models. Since the Novel Random forest algorithm has a growing edge over 

the linear regression algorithm which confines the assumption that the dependent and independent variables are 

always related. The study aims to determine the better performing algorithm out of Novel Random forest and 

Linear Regression Models for accurately analyzing real-time numerical data of customers for bank loans by 

avoiding credit risks.  

 

MATERIALS AND METHODS 
 

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

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

downloaded from Kaggle. The sample size was measured as 20 per group using G power (80%) (Kuhn and 

Johnson 2019) with an alpha value of 0.05 and a beta value is 0.95. 

 

The group 1 existing model uses a linear regression algorithm (LR). The 20 sample values are used to find out the 

Mean, Standard deviation, and Standard error mean. Logistic Regression uses an equation for the representation 

similar to linear regression. It is a supervised classification algorithm. The sigmoid function is calculated using 

Levene’s Test for Equality of Variances both assumed and non-assumed. The Sigmoid 2-tailed function is 

calculated using the T-test for equality of means. 

 

The group 2 is proposed Novel Random forest algorithm uses 20 sample values where various statistical metrics 

are evaluated to get a mean accuracy. This value is used to find the comparison between the existing and proposed 

models. Random forest uses bagging and features randomness when building each tree to create an uncorrelated 

forest of trees. 

 

This study was implemented using Jupyter lab, and the hardware configuration used Intel i3 processor, 50 GB 

HDD, 4GB RAM, and the software configuration required is Windows OS.  

 

The dataset used for the existing model has been imported from Kaggle by downloading the dataset. The 20 

sample values and different attributes related to data output were collected. For comparison of two algorithms one 

being Novel Random Forest (RF) and the other being Linear Regression (LR), where a data set named DataSet2 

of customers containing 20 rows is used to find the mean accuracy of both algorithms. 

 

Statistical Analysis 

The factual programming which is utilized for examining IBM SPSS rendition 22(64 cycle) is examination 

programming, which is finished by transferring a dataset (Keith 2020) to the product which gives the result as free 

factors N, implies, Std. deviation, Std. mistake implies with the mean precision as the result for the given models 
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Novel Random forest and Linear 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). 

 

RESULTS 
 

Table 1 describes the pseudocode for supporting Random Forest by updating every value which is needed to 

operate. All the data is stored in the specified memory location. 

 

Table 2 describes Pseudocode for Linear Regression which is an optimization algorithm for finding the local 

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

 

Table 3 describes a Comparison between the Novel Random forest and Linear regression algorithms mean 

accuracy is shown as 70.5% and 69.5% respectively for the sample size N=20. 

 

Table 4 explains the independent variables which define the Equality of the Variances using independent sample 

T-Test, the significance obtained p=1.0. 

Figure 1 is a bar graph created by density with the current amount. There are drastic changes between the intervals 

of time CGraph 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, Missing Value Handling, Syntax and Resources are 

described further. 

 

Figure 2 represents the comparison of the mean accuracy value with algorithms Novel Random Forest and Linear 

Regression where the mean accuracy of random forest is greater than Linear Regression.  

 

DISCUSSION 
 

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

significance value obtained has a significant difference of 1.0 (p>0.05) between the two groups for the selected 

dataset and the accuracy of RF is 70.5% which is higher than LR is 69.5%. This shows there does not have any 

significance due to the inconsistency dataset of bank loans.  

The analysis of both the algorithms has been done in Table 1 representing the group statistics and Table 4 

representing the independent variables and bar graph which represents the comparison of the (Siddig, Ibrahim, 

and Elkatatny 2021) two algorithms with the accuracy percentages of 70.5% for Novel Random Forest (Elgawi 

2010) and Linear Regression with an accuracy of 69.5%. With the accelerated growth of the economy and the 

transaction amounts in businesses, the risk factors have also increased. To overcome all the shortcomings of the 

existing algorithms, we compare and contrast the measures of accuracy of the Novel Random Forest (RF) over 

the traditional Linear Regression algorithm. There are many studies which are related to the similar study of 

proposed research where the findings are, “Credit card fraud detection using (Ross Quinlan 1993) AdaBoost 

(Steyerberg, van der Ploeg, and Van Calster 2014) and majority voting”, “Credit Card Fraud Detection: A Realistic 

Modeling and a Novel Learning Strategy'', “Credit Card Fraud Detection: A Novel Approach Using Aggregation 

Strategy and Feedback Mechanism'', “Prediction of BankLoan Status in Commercial Bank using (Arutjothi and 

Senthamarai 2017) Machine Learning Classifier''. 

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 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 loan assessment involves multiple parameter checks on various levels. It is quite apparent when you look at 

the rising need for new algorithms to solve the drawbacks of existing traditional models. Background verification 

primarily falls into one of the major buckets of evaluation. The mean accuracy rate of the Novel Random Forest 

algorithm has been improved to 70.5% compared to Linear Regression which is having around 69.5% mean 

accuracy. This suggests the proposed system provides an accurate improvement for bank loan approval. 
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       TABLES AND FIGURES 

Table 1. Pseudocode for supporting Random Forest over linear regression Algorithm based on the factors of 

initialize,compute,update, sum of vectors and compare the values. 

Input: 

       Dataset frame xi, labels yi 

Output: 

           Sum of vectors ,a array, b and DT 

Procedure: 

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

2:Compute:rdf_loan = RandomForestClassifier(max_depth=10).fit(xtrain_loan, ytrain) 

3:Update:Loan status 

4:Compute:find dataframe = pd.concat([scaled_dataframe, df_dummies], axis= 1) 

5: Until :target = target.dataset('Fully Paid', 1) 

6:Update the threshold b 

7:Store the status value 

8:Update the data entry 

9: Determine the datasets of credentials. 

 

  

 

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. 

Input: 

      R: Dataset frameworks 

      T: Unique terms in all documents 

Output: Accuracy 

Procedure: 

  for dataframe = dataframe.loc[dataframe['Current Loan Amount']!=99999999] 

      for dataframe['Maximum Open Credit'].describe().astype('int') 

                   wij= accuracy of approval 

                            Often ti in document dj 

                                End for document 

End for of term 

 

Table 3. Comparison of mean accuracy for RF and LR for the sample size N=20, has the standard deviation as 

3.02. 

 Algorithm N Mean std.dev Std.error mean 

Accuracy RF 20 70.5000 3.02765 .95743 

LR 20 69.5000 3.02765 .95743 
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Table 4. Independent sample test for significance and standard error determination. The significance value 

obtained has an insignificant difference of 1.0 between the two groups for the selected dataset. The p-value = 1.0, 

Mean Difference = 18 and Confidence interval = (-1.84 - 3.84). 

 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 

0.00 1.0 0.73 18 0.047 1.00000 1.35 -1.844 3.8446 

Equal 

variance 

not 

assumed 

  

0.73 18.0 0.047 1.00000 1.35 -1.844 3.8446 

  

 

 
 

Fig. 1. Represents the density of the current loan amount after comparing all the credit scores of the person. The 

loan amount is classified as short term and long term based on their repayment and their annual income. Density 

changes for every time interval. 
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Fig. 2. The graph explains the comparison of the mean accuracy value with algorithms Random Forest (RF) and 

Linear Regression (LR) where the mean accuracy of random forest is about 70.5% and the mean accuracy value 

of the Linear Regression is about 69.5%. X axis: Random Forest over Linear Regression Algorithm., Y axis: 

Mean accuracy of detection 1 SD. 


