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Abstract

Aim: The aim of the study is to analyze the death ratio of covid patients using Novel Multiple Logistic Regression and linear
regression which comes under supervised learning.

Materials and Method: Accuracy is analyzed for a covid dataset of size 239 places. Analyzingthe death ratio of covid patients is
performed by a Novel Multiple Logistic Regression of sample size (N=35) and Linear Regression of sample size (N=35),
obtained using the G-power value of 80%. These are supervised learning algorithms.

Result: Novel Multiple Logistic Regression accuracy is 96% which is comparatively higher than LR with an accuracy of 86%.
The significance value is determined as p=0.030 (p<0.05) for accuracy.

Conclusion: Novel Multiple Logistic Regression performs better in finding accuracy when compared to Linear Regression.
Keywords: Big Data Analytics, Supervised learning, Death ratio, Linear Regression, Novel Multiple Logistic Regression,
Machine Learning.
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INTRODUCTION

The pandemic of COVID-19 has created havoc on human civilization. Since its appearance in the city of Wuhan
(Hebei district) in China, it has been a relentless march of new cases and deaths. Analyzing the ratio between deaths
and individuals of covid patients (Kulkarni and Lorenz 2020). In the statistics field, logistic regression is developed
and this model is used for studying input and output relations of the numeric variables, and later it is adopted by MI.
It comes under both statistical and machine learning algorithms. It is used to know the number of deaths through
covid disease (Wujtewicz et al. 2020). It is also used in Providing information about how covid is spreading in the
region (Lombardo et al. 2021). In big data it is used in checking and tracing patients suffering from covid disease
and in Machine learning it is used to predict patients diagnosed with COVID-19 disease (Lichtner et al. 2021) and in
IOT it is used to monitor affected persons with that particular disease (Shan’an and Qin 2021). The applications of
Multiple Logistic Regression are they are used in medical fields and social sciences to predict mortality. The
applications of Linear Regression are they are used in medical research to understand the drug dosage and blood
pressure in patients.

In the area of Big Data Analytics, several research papers are available in IEEE and Science Direct. From IEEE
Xplore digital library 41 journals are identified 23,863 articles from ScienceDirect, 18,700 articles from
GoogleScholar,14,603 articles from Springer. The most cited article is as follows (Kalish 2015) has a citation of
2242 times, his existing work is mainly based on Analyzing pedagogical components accurately. The major death
analysis is done based on C-reactive protein (CRP), CRP concentration, etc. (Cohen et al. 2017) have more citations
2856 times, the research work about analyzing death ratio using Multiple logistic regression. These are the machine
learning techniques. The mortality risk of hospitalized patients is analyzed (Kwekha-Rashid, Abduljabbar, and Al
Hayani 2021) and has a citation 60 times. The problem and its simple solution are analyzed (Gray et al. 2019) and
have a citation 80 times. The mortality assessment and cure are analyzed (Madea 2015) and have a citation of 140.
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Our team has extensive knowledge and research experience  that has translate into high quality
publications(Bhansali et al. 2021; Jayanth et al. 2021; Sudhakar, Ravel, and Perumal 2021; Sathiyamoorthi et al.
2021; Deepanraj et al. 2021; Raju et al. 2021; Arun Prakash et al. 2020; Kamath et al. 2020; Shanmugam et al. 2021;
Rajasekaran et al. 2020; Adhinarayanan et al. 2020; Rajesh et al. 2020; Aurtherson et al. 2021). The existing system
has a drawback in that it only took a few states to find the death ratio but there are more states. The accuracy is less
in the existing system. In the proposed system accuracy is more than the existing system and has taken data from
more than 200 places of people suffering from the covid disease. Hence the proposed method aims at comparing
algorithms to know which algorithm was giving more accuracy than the Linear Regression. The aim of the proposed
work is to provide an accurate death ratio due to covid disease in different states and to improve accuracy.

MATERIALS AND METHODS

The research work is carried out in the Image processing laboratory in Saveetha School of Engineering, Saveetha
Institution of Medical and Technical Sciences where the laboratory consists of high configuration equipment to gain
good results. The number of groups identified for the study was two with a sample size of 35 per group (Smithson
and Shou 2019). G-power is used as computation with 80% and has an alpha value of 0.05 and a beta value of 0.95
with a 95% confidence interval.

In sample preparation group 1, Novel Multiple Logistic Regression is used to train the Multiple Logistic Regression.
Used statistical analysis at the back end and it falls under supervised learning algorithms. It provides better accuracy
for small and simple datasets. It has a resistance to overfitting. This model will help us to find accuracy. This model
will help us by providing a death ratio due to covid in multiple states. Multiple Logistic Regression is extended from
logistic regression and supports multi-class classification problems. Novel Multiple Logistic Regression is used to
predict multinomial probability. Multiple Logistic Regression is used to measure independent variables and to
estimate the probability of particular dependent variables. Table 1 represents Multiple Logistic Regression and it is a
machine learning technique.

In sample preparation group 2, Linear Regression is used to predict the value of one number based on the value of
another number and it is a supervised learning algorithm. It is also used to find accuracy. In this project linear
regression is used as a comparison algorithm for my proposed system. Linear regression is a linear model. Linear
Regression belongs to both statistical learning and machine learning. Linear Regression is developed in the field of
statistics and was lent by ML. It is used for understanding input and output numerical variables relations. In linear
regression, observations are independent of each other. In linear regression, the model is estimated. In linear
regression, there is a directionality of data. Table 2 represents Linear Regression and it is a machine learning
technique.

Jupyter notebook is used for the implementation of this framework. All codes are done in the same notebook itself.
Hardware configurations of the system which | worked on consist of 8GB RAM and ROM of 1TB HDD+256 SSD
with a processor of 11th gen intel(R) Core i5-1135G7 @2. 40 GHZ. There are two groups: group 1 consists of
Multiple Logistic Regression and group 2 consists of Linear Regression.

The dataset named covid19 is downloaded from the Kaggle website. The covid dataset is collected as a record from
different locations including several places in India. In these records affected and suffering patients' data is included.
Also recovered patients' details are evolving. Added to it recently died in those pandemic situations is also added as
one of the columns in the dataset.

Statistical Analysis

Statistical software used is IBM SPSS with version 26.0 to find the standard deviation, mean, standard error mean,
mean difference, sig, and F value. Independent T-Test analysis is carried out in this research. Independent variables
are Unnamed and State/UTs in the dataset and dependent variables are Active Ratio, Death Ratio, and Discharge
Ratio in the dataset.It is used to predict future death rates (Syed et al. 2021) from the inputs which we have taken
from the analysis.
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RESULTS

Table 1 represents the pseudocode of Novel Multiple Logistic Regression and it is a machine learning technique. At
first, the libraries are initialized and the dataset is read into the model. The model splits the dataset into training and
testing sets and these sets are assigned to a value and use some functions and calculate the required accuracy.

Table 2 represents the pseudocode of Linear Regression. First, the libraries are initialized and the dataset is read into
the model. The model splits the dataset into training and testing sets and uses some functions and calculates the
required accuracy. And end the program after getting the accuracy.

Table 3 represents values of mean, standard deviation, and standard error mean are classified based on Multiple
Logistic Regression for training accuracy. The accuracy of Multiple Logistic Regression is better when compared to
Linear Regression.

Table 4 represents the raw data for accuracy of both Multiple Logistic Regression and Linear Regression.

Table 5 represents the standard error difference and significance of the data where the significance value of accuracy
for both Multiple Logistic Regression and Linear Regression is 0.030.

Figure 1 represents the accuracy comparison with 96% significance and 86% accuracy for both Multiple Logistic
Regression and Linear regression. Mean accuracy when compared for both Multiple Logistic Regression and
Logistic Regression the accuracy for Multiple Logistic regression is higher.

DISCUSSION

The statistical mean accuracy obtained by the proposed system is 96.10 and for the existing system mean accuracy is
86.24 and the significant value for both the proposed and existing algorithms is less than 0.05 where p = 0.030 for
the selected dataset. Multiple Logistic Regression is with better accuracy when compared to Linear Regression
(Table 4).

The research work in this paper has discussed how the covid19 virus has spread all over different countries (Chu
2021). Research work predicted the mortality rate in India using statistical neural network models
(Dhamodharavadhani, Rathipriya, and Chatterjee 2020). The research work in this paper has calculated the mortality
risks of patients who joined hospitals suffering from covid19 (Sandhu et al. 2021). The research work (Guzman-
Torres et al. 2021) talked about the internal effects caused due to covid in different individuals. The research work in
this paper (Devkota 2021) said about direct and indirect ways of how the disease has spread in different developing
countries. The research work in this paper (Devkota 2021; Salazar et al. 2020)has discussed how various plasmas are
used to decrease covidl9 disease. When it comes to analyzing death ratio, the accuracy of Multiple Logistic
Regression was superior to that of other Supervised algorithms. The accuracy of the Multiple Logistic Regression
classification algorithms depends on the size of the training and testing data set. In our study, accuracy appears to be
better than Linear Regression. However, the average error appears to be higher in our proposed work which should
be minimized.

The factors that affect the death ratio are lack of medical facilities and lack of cleanliness and hygiene. These are
some factors that will affect the death ratio. The limitations of finding the death ratio are that the data is based on
large numbers which may be unstable. So that leads to a very drastic change in the death ratio or for any medical
purposes including the fetching proper medical records is difficult. In the future, the death ratio can be used to verify
how drastically the population changed in that particular year and how many are suffering and cured with that
particular disease. In this way, the death ratio can be used.

CONCLUSION

Novel Multiple Logistic Regression and Linear Regression are both machine learning techniques that use averaging
to improve accuracy. The work shows the death ratio accuracy of people suffering in the pandemic through covid
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disease using Multiple Logistic Regression, Linear Regression, Lasso Regression, Logistic Regression, and
Bayesian Linear Regression. It is found that Multiple Logistic Regression gained more accurate results than Linear
Regression, Logistic Regression, Lasso Regression, and Bayesian Linear Regression. Hence, it is concluded that
Multiple Logistic Regression provides more accuracy when compared with other algorithms.
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TABLES AND FIGURES
Table 1.Pseudocode for Novel Multiple Logistic Regression algorithm. At first the libraries are intialized and the

dataset is readed into the model. The model splits the dataset into training and testing sets and these sets are assigned
to a value and use some functions and calculate the required accuracy.

Input: Covid Dataset

Output: Accuracy

Step 1: Import and read the dataset.

Step 2: Select some features from the dataset.

Step 3: Generate the parameter.

Step 4: Analyze the dataset by changing the dependent and independent variables.

Step 5: Predict the output in numerical variables.

Step 6: Predict the output by using functions.
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Table 2.Pseudocode of Linear Regression algorithm at first the libraries are intialized and the dataset is readed into
the model. The model splits the dataset into training and testing sets and uses some functions and calculates the
required accuracy. And end the program after getting the accuracy.

Input: CovidDataset

Output: Accuracy

1)Start

2)Read Number of Data (n)

3)For i=1ton:
Read X; and Y;
Next i

4) Initialize:
sumX =0
sumX2=0
sumY=0
sumXY=0

5) Calculate Required sum
Fori=1ton:

sumX =sumX + X;

sumX2 = sumX2 + Xi*X;

sumY=sumY +Yi

sumXY=sumXY+ X;*X;
Next i

6) Calculate Required Constant a and b of y=a+bx:
b = (n*sumXY -sumX+sumY)/(n*sumX2-sumX*sumxX)
a = (sumY-b*sumX)/n

7) Display value of aand b

8) Stop

Table 3. Statistical calculation for independent samples tested between Multiple Logistic Regression and Linear
Regression. The mean accuracy of Novel Multiple Logistic Regression is 96.10 and Linear Regression is 86.24.
Standard Deviation for Multiple Logistic Regression is 1.834 and Linear Regression is 2.743.

Algorithm N Mean Std. Deviation Std. Error
Mean
Accuracy MLR 35 96.10 1.834 310
LR 35 86.24 2.743 464
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Table 4. Rawdata table accuracy for both Multiple Logistic Regression and Linear Regression using SPSS statistics.

Group_Id MLR LR
1 92 85
2 98 87
3 94 86
4 95 88
5 93 89
6 90 80
7 98 82
8 94 81
9 97 83
10 96 84
11 97 85
12 95 85
13 98 88
14 96 87
15 97 80
16 96 89
17 97 82
18 98 81
19 95 83
20 97 84
21 95 85
22 95 85
23 96 88
24 95 86
25 97 89
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26 94 85
27 95 80
28 94 86
29 98 87
30 98 83
31 96 88
32 95 86
33 94 89
34 95 85
35 96 86

Table 5. Statistical independent samples T-test between Novel Multiple Logistic Regression and Linear
Regression,confidence interval as 95%. The significance value is determined as 0.030 (p<0. 05) for accuracy.

. Sig((2- . Std.
F Sig. T df trailed) Mean diff Error diff Lower Upper
68 <.001 10.543 558 9.430 11.656
Equal
variances 18.900

assumed 4.890 .030

Equal
Accuracy | variances not

18.900 59.33 <. 001 10.543 .558 9.427 11.659
assumed

Pl LW (R

LB
e —— -

Fig 1. Bar Graph for Comparison of Algorithm and Accuracy. Mean accuracy of MLR is better than LR and
standard deviation of MLR is slightly better than LR. X axis: MLR vs LR Y axis: Mean accuracy of detection + 1
SD.
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