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Abstract

Aim: The main objective of this study is to improve the accuracy of COVID-19 prediction and evaluation. Materials and
Methods: This work depends on the data segregated from Kaggle’s website where the samples are divided into two groups.
Each group contains 20 samples (N=20) for both the Logistic regression and Support vector machine algorithms in accordance
with the total sample size calculated using clinicalc.com by keeping alpha error-threshold at 0.05, confidence interval at 95%,
enrolment ratio as 0:1, and G power at 80%. This involves training the data with validating 20 validations ranging from 5 to
24 in MatLab 2021a.

Results: The accuracy, sensitivity, and precision rates are compared using the SPSS Software and Independent sample T-test.
The Logistic regression has better accuracy, sensitivity, and precision of 95.98%,94,65%, 96.20% (P<0.001) respectively
compared to the Support vector machine where 91.25% of accuracy (P<0.001), 93.93% of sensitivity (P<0.001), and 86.11%
of precision (P<0.001).

Conclusion: The Logistic regression algorithm produces superior outcomes than the Support vector machine algorithm.
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INTRODUCTION

Coronaviruses are big RNA viruses that have been around since the 1960s. They cause upper respiratory
tract infections that are mild to moderate, akin to the common cold (Paules, Marston, and Fauci 2020). The goal
of this study was to create and compare prognosis prediction machine learning models based on invasive
laboratory, non-invasive clinical, and demographic data collected from hospitals by using three Support vector
machine models for comparison (Mahdavi et al. 2021). In this work, essential blood indices were retrieved from
clinically accessible blood test data for proper identification of COVID-19 with comparable CT information and
symptoms by a Random forest algorithm (Johri, Verma, and Paul 2020). The main application of this study is to
use artificial intelligence in the COVID-19 chest X-Ray imaging diagnostic (Hassanien, Dey, and Elghamrawy
2020)(Sun et al. 2020).

Around 10 IEEE Explore and 80 ScienceDirect articles were observed to be identified with this work,
which was finished in recent years and reported the developed algorithm and models using machine learning
algorithms such as Naive Bayes, Decision tree, and neural network to predict and analyze innovative COVID-19
prediction performance in terms of accuracy, sensitivity, and precision. This article provides an overview of CNN
increased performance with an average mean absolute percentage error of 3.718 %, among other things, in a
comparative evaluation of machine learning techniques for COVID-19 transmission (Dairi et al. 2021). This study
found that the ensemble bagged model has the greatest accuracy of 95.2%, 87.8% sensitivity, and 97% specificity
among the three algorithms SVM, KNN, and EBM (Tamal et al. 2021). Based on several risk variables and
demographic data, researchers estimated the criticality and survival chances of individuals with severe COVID-
19 infection. The model’s capacity to estimate mortality risk with 0.95 precision and 0.90 prediction accuracy
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were one of the main study’s findings (Sardar, Sharma, and Gupta 2021). To forecast the severe instances of
COVID-19 patients, researchers built a prediction model utilizing the support vector machine (SVM). The
suggested model was proven to be effective and robust in predicting patients in severe circumstances with an
accuracy of up to 0.775 (Soman, Loganathan, and Ajay 2009)

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 lack of
areliable early COVID-19 diagnostic that eliminates human error is the motivating factor for this study to predict
COVID-19 at an early stage. The writers were machine learning specialists who were able to conduct biological
research using the COVID-19 data and the Logistic regression and Support vector machine methods. The main
objective is to identify COVID-19 with the greatest degree of accuracy possible.

MATERIALS AND METHODS

The study was carried out at the University simulation lab, Saveetha School of Engineering, Saveetha
Institute of Medical and Technical Sciences, Chennai. The sample size was determined using clinical.com, using
an alpha error-threshold of 0.05, enrolment ratio of 0:1, 95 percent, based on earlier study findings (An et al.
2020). A Logistic regression algorithm (N=20) and SVM (N=20) were in Group 1. This research includes a total
of 40 samples.

The Kaggle website provided the data samples utilized in the investigation. To acquire the absolute data
necessary, the data set is subjected to data reduction procedures. To execute classification learning techniques,
the data be fed into MatLab 2021a. To train, input data should be loaded into categorization learning systems. The
imported data is trained twice, once for the Logistic regression with cross-validations ranging from 5 to 24 and
once for the Support vector machine with cross-validations ranging from 5 to 24. After validation of data for an
algorithm, the confusion matrix should be obtained for each validation (Dalrymple 2019), which involves the TP
(true positive), TN (true negative), FP (false positive), FN (false negative). Accuracy, Sensitivity, and Precision
are calculated with the help of these values given in Equation (1), (2), and (3).
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STATISTICAL ANALYSIS

IBM SPSS 27.0.1 was used to compare the accuracy of the Decision tree algorithm with the Support
Vector Machine algorithm. The variables like COVID samples are independent and parameters like Asthma,
Headache, Diabetes, Chronic Lung disease are dependent variables. The sample T-Test was performed to find the
mean accuracy, mean sensitivity, and mean precision between the two groups, and performance comparison
between the two groups is performed.

RESULTS

With an accuracy percentage ranging from 91.25 percent to 95.98 percent, sensitivity percentage ranging
from 93.93 percent to 94.65 percent, and precision percentage ranging from 86.11 percent to 96.20 percent, both
the methods appear to produce the same results as shown in Table 1a and Table 1b. When compared to the Support
vector machine method, the Logistic regression approach exhibited the best accuracy, sensitivity, and precision
as shown in Table 2. The Logistic regression has a lower error rate than the Support vector machine method,
according to the statistical study in Table 2. Table 3 indicates that using the independent sample T-test, there
appears to be a statistically insignificant difference (P=0.618 for accuracy, P=0.920 for sensitivity, P=0.40 for
precision, p<0.001) in both techniques. These findings indicated that the Logistic regression outperforms the
Support vector machine in predicting COVID-19 illness. Figure 1. represents the comparison of mean accuracy,
sensitivity, and precision of innovative COVID-19 prediction with the Logistic regression algorithm and the
Support vector machine algorithm. Figure 2a. and Figure 2b. represents the Confusion Matrix of Decision tree
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and Support Vector Machine which gives the true positive, true negative, false positive, and false negative values
which are used for calculating the accuracy, sensitivity, and precision.

DISCUSSION

The Logistic regression method has the greatest accuracy (95.98 percent), sensitivity (94.65 percent),
and precision (96.20 percent) shown in Table 2. Although not statistically significant, the significant difference
appears to have risen slightly as shown in Table 3. The Logistic regression algorithm is the most straightforward
and cost-effective method for innovative prediction of COVID-19.

The recent works are (Maggu and Singh 2021) In this study using statistical approaches such as
univariate and multivariate regression methods, a study was done to determine the major variables that impact
human infection with Logistic regression and SVM maodels to estimate the p-value (John and Shaiba 2019). The
research was carried out to enhance medical diagnosis algorithms for binary and multiclass issues in MERS-CoV
datasets, the Decision tree classifier achieves a maximum accuracy of 86.44% compared to the SVM method
(AlMoammar, AlHenaki, and Kurdi 2019). The author used three machine learning approaches to predict MERS
CoV by Naive Bayes, Random forest, SVM whose accuracies are 94.2%, 90%, and 68% respectively (Li and Du
2019). This research looks at how demographics, vital signs, and chronic illness may be used to predict COVID-
19-positive individuals’ survival and death. With an accuracy of 0.95 and an AUC value of 0.99, the Random
forest outperformed the other methods (Aljameel et al. 2021). In this study, the authors analyzed COVID-19 data
sets to determine the most affected age group with help of different machine learning algorithms like Decision
tree classifier, SVM, KNN, XGBoost Classifier, etc. (Jain and Chatterjee 2020).

Age, gender, and whether or not the patient has a condition or sickness such as diabetes, pneumonia,
asthma, obesity, or cardiac issues are all factors that impact the research. Because the data will not be in time
series, this will be a big problem. This article looks at how COVID-19 detection technology is utilized in the
healthcare business and how it can aid with more accurate diagnosis in the near future. As a result, this effort has
a bright future since manual forecasting may easily be converted to automated output at a low cost. A larger
dataset of real-time applications, paired with more machine learning algorithms, might produce better outcomes.
The limitations of this research work are to increase more sample size by capitulating significant accuracy than
the existing algorithm in the Innovative detection model and the future scope of this research is to ensemble the
simple genetic algorithm in predicting all variants of COVID and classifying the Adaboost for feature extraction.

CONCLUSION

When compared to SVM, the Matlab-based Logistic regression algorithm (95.98 percent) produced
better results in this innovative COVID-19 prediction study for the Support vector machine (91.25 percent).
Furthermore, unlike previous approaches, the algorithm's performance improved as the amount of data increased.
This model is quite efficient and shows a lot of potential when it comes to predicting and assessing COVID-19,
thus it may be utilized in hospitals and testing facilities.
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TABLES AND FIGURES

Table 1a. Covid-19 samples using Logistic Regression

Sample Accuracy Sensitivity Precision
1 0.95 0.94 0.94
2 0.95 0.94 0.94
3 0.97 0.94 1
4 0.95 0.94 0.94
5 0.95 0.94 0.94
6 0.95 0.94 0.94
7 0.95 0.94 0.94
8 0.95 0.94 0.94
9 0.97 0.94 0.94
10 0.98 0.95 1
11 0.95 0.94 0.94
12 0.95 0.94 0.94
13 0.95 0.94 0.94
14 0.97 0.94 1
15 0.95 0.94 0.94
16 0.94 0.94 0.94
17 0.97 0.94 1
18 0.95 0.94 0.94
19 0.97 0.94 1
20 0.97 0.94 1
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Table 1b. Covid-19 samples using Support Vector Machine

Sample Accuracy Sensitivity Precision
1 0.9 0.93 0.83
2 0.92 0.94 0.88
3 0.9 0.94 0.83
4 0.92 0.94 0.88
5 0.9 0.91 0.83
6 0.92 0.93 0.88
7 0.9 0.92 0.83
8 0.92 0.94 0.88
9 0.9 0.94 0.83
10 0.92 0.93 0.88
11 0.9 0.92 0.83
12 0.92 0.94 0.88
13 0.9 0.93 0.83
14 0.92 0.92 0.88
15 0.9 0.93 0.83
16 0.92 0.93 0.88
17 0.9 0.94 0.83
18 0.92 0.94 0.88
19 0.9 0.94 0.83
20 0.92 0.9 0.88

Table 2. Comparison of mean accuracy, sensitivity, and precision using Logistic regression and SVM
algorithms

GROUP STATISTICS

Parameters Group N Mean Std. Deviation Std. Error
Mean
Logistic 20 0.9598 0.01321 0.00295
Regression
Accuracy Support \_/ector 20 0.9125 0.01282 0.00287
Machine
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Logistic 20 0.9465 0.00269 0.00060
Regression
Sensitivity Support Vector 20 0.9393 0.00189 0.00042
Machine
Logistic 20 0.9620 0.02563 0.00573
Regression
Precision Support \/ector 20 0.8611 0.02850 0.00637
Machine

Table 3. Independent sample T-test in predicting the accuracy, sensitivity, and precision of COVID-19 using the
Logistic regression and SVM algorithm. There appears to be an insignificant difference in both methods.

Equal Levene’s
Paramete Variance Test_for T-test for Equality of Means
r s Equality of
Variances
(0)
Significanc Mean Std.Erro 95./0
. . r Confidenc
F Sig t df e (one- Differenc iff - |
Sided p) o Differenc | e interva
e (Upper)
Assumed
Accuracy 0'55 0'861 11949 38 <.001 0.4734 .00412 .03901
Not 1149 1 379 1 491 04734 | 00412 03901
assumed 9 6
Assumed 0'81 0'32 9720 | 38 | <o01 00071 | 00074 | 00566
Sensitivity
Not 9729 | 349 | <om 0.0071 | 00074 | .00566
assumed 2
Assumed 4'25 3 0'8 4 11%76 38 <.001 0.1008 .00857 .08349
Precision
Not 1176 1 3751 _o;m 0.1008 | .00857 | .08349
assumed 7 7

.Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 4 | 2022




Garudadri Venkata Sree Charan, et al.: Analysis and Comparison for Innovative Prediction Technique of COVID-19 using Logistic Regression
algorithm over Support Vector Machine Algorithm with Improved Accuracy

B ACCURACY
W SENSITMTY
1.00 M PRECISION
080
s 060
=
040
020
0.00
LOGISTIC REGRESSION SUPPORT VECTOR MACHINE
GROUP

Error Bars: 95% CI
Error Bars: +-1 SD

Fig. 1. Bar graph representing the comparison of mean accuracy, sensitivity, and precision of COVID-19
prediction with Logistic regression algorithm and the Support vector machine algorithm. Both the techniques
appear to produce the same variable results with accuracy ranging from 95.98% to 91.25%. X-axis: Logistic
regression vs SVM. Y -axis: mean accuracy, sensitivity, and precision detection + 1 SD.
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Fig. 2a. Confusion matrix of Logistic regression for K=5. True Positive is found to be 17% and false
positive is found to be 1%, true negative is found to be 21% and false negative is found to be 1%.
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Fig. 2b. Confusion matrix for Support Vector Machine algorithm for K= 5. True Positive is found to be
17% and false positive is found to be 1%, true negative is found to be 21% and false negative is found to

be 1%.
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