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Aim: The aim of this research is to classify the Concussion of  Corona Crisis over Small Businesses using Novel Support 

Vector Machine Algorithm Comparing K-Mode Algorithm. Materials and Methods: Novel Support Vector Machine 

Algorithms with sample size = 110 and K-Mode with sample size = 110 with G power (value =0.6) were evaluated many times 

to predict the efficiency percentage. Results: Novel Support Vector Machine algorithm has better efficiency (76.70%) when 

compared to K-Mode algorithm efficiency (68.50%). The results achieved with significance value p=0.919 (p>0.05) shows 

that two groups are statistically insignificant. Conclusion: Support Vector Machine performed significantly better than the K-

Mode algorithm. 
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INTRODUCTION 
 
The objective of these findings is to analyse the concussion of the Corona Crisis on small businesses using novel 

support vector machine algorithms and K-Mode algorithms. In this case, the experiment aims to improve the 

efficiency in classifying the sectors affected in small businesses during the COVID-19 pandemic. It is essential 

for the general public to know the sector wise percentage of sectors in small businesses before and after the 

pandemic (Byrne 2021; Oliva, Hassan, and Mohamed 2021) in India. With this research in today's world, people 

can know about the sectors (Aditya 2020) that are affected by this pandemic in small businesses, so if this problem 

occurs in the future, we can take some resolutions to solve it (Fairlie 2020). The application of this approach is to 

know about profit and loss that are affected in different sectors before the pandemic and after the pandemic (Oliva, 

Hassan, and Mohamed 2021).   

The impact of the Corona Crisis on small businesses is discussed in different forms compared to this paper's 

analysis. Around 30 articles were published in IEEE Explore and 100 articles were published in Google Scholar 

on the impact of the corona crisis on the Indian economy. This paper follows two approaches to assess the impact 

of the Corona Crisis on small businesses. The first approach is to (Kohonen 2012) analyze sectors affected before 

lockdown, and the second approach is to observe the percentage difference after the corona lockdown. One of the 

most referred articles is COVID-19 and its impact on micro, small, and medium enterprises  (Nico and Pollock 

2021). In this article, they explain the small industry's problems during lockdown time. Due to the lockdown in 

India, more than 60 (A.-E. Hassanien, Dey, and Elghamrawy 2020) of economic activities in small industries were 

affected a lot. The growth rate of small business units declined during the post-lockdown period. Only the small 

industrial sectors are affected and fall in revenues. The revenue falls by more than 21% (Bhardwaj and Sapra 

2021).This paper attempted to analyse the corona impact on small businesses in lockdown time. This study makes 

the public understand the impact that has been created by corona over sectors of small businesses and how much 

of the country's economy depends on micro, small and medium enterprises  (Bartik et al. 2020). In another 

approach, the author explains how much percentage of the loss occurs, but in my study of research, I explained 
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sector-wise percentage losses and showed the efficiency difference between before and after lockdown by using 

the two algorithms (Dutta 2020). 

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 

drawback of this research is that it tries to classify the corona crisis over small businesses, which is less efficient 

in finding data regarding the sectors in small industries. The main aim of our proposed system is to improve 

efficiency in predicting the concussion of a Corona Crisis over small businesses using a novel Support Vector 

Machine Algorithm compared to the K-Mode Algorithm. 

 

Materials And Methods 
 

This research work was performed at the Cyber Forensic Laboratory, Saveetha School of Engineering, Saveetha 

Institute of Medical and Technical Sciences. The proposed work includes two groups. Group 1 is taken as Centroid 

tracking at 76.70 and 68.50 as K-Nearest Neighbors. The Novel Support Vector Machine algorithm and K-Mode 

algorithm were evaluated a different number of times with a sample size of 110. 

After dataset collection, the unused data values and unused fields are removed by changing them with the required 

fields and sectors as per the referred data sets. After updating the data sets for (Chouhan 2021) predicting accuracy, 

the opencv file and libraries of algorithms Novel Support Vector Machine and K-Mode are installed and calculated 

(A. E. Hassanien and Darwish 2021). 

Hardware configuration references the details and system resource settings allotted for specific devices. The 

following are the minimum hardware requirements to implement this model processor: Intel i7 processor, 4GB 

RAM, and 1TB hard drive storage Software specifications are concerned with the resources that must be installed 

on the target system in order to get an application to work (Fotea, Fotea, and Văduva 2022). The minimal software 

specifications for this model to work are windows operating system version 7/8/10, python programming language 

version 3 or above, IDE pycharm. 

 

Support Vector Machine Algorithm 

The Support Vector Machine is a supervised machine learning algorithm.It can be used for both classification and 

regression challenges, though the latter is mainly used for classification problems. The SVM will map training 

examples to points in space to maximise the width of the gap between the two categories. Table 5 shows the 

algorithm of the Support Vector Machine, from dataset processing to output generation. 

 

K-Mode Algorithm 
K-mode, also known as "K-Mode Clustering", is an unsupervised machine learning algorithm that is used to 

cluster categorical variables. K-Mode makes more localization errors but is less likely to predict false positives in 

the background. The collected data set shows the complete procedure of the proposed model. 

The corona crisis on small industry prediction and comparison follows the following procedure: The comparison 

of accuracy in algorithms is represented in Table 6. Four filmed plane points are selected from the frame and then 

transformed into the top-down view. The comparison of the K-Mean algorithm is done with these K-Mode 

algorithms. In the Jupyter Notebook, we need to run. The Python programming language was used to implement 

this work. 

 

Statistical Analysis 

In the current study, we used a Statistical tool called IBM SPSS. Using this software’s descriptive and group 

statistics for the accuracy values are calculated. Independent sample tests are taken and significance values are 

calculated. According to the support vector machine Algorithm and K-Mode, the Support Vector Machine (Wang 

et al. 2022) appears to perform better than K-Mode in all the platforms . Independent variables are distinct 

attributes that are helpful in prediction and dependent variables are improved accuracy values.The independent 

variable is Industry and the dependent variable is percent of industry. The independent sample T-Test analysis is 

performed. 

 

Results 

 

Table 1 shows the dataset for various backgrounds and locations. Table 2 represents the simulated accuracy 

analysis of Novel Support Vector Machines and K-Mode algorithms. Table 3 represents group statistical analysis 

with a mean value of 76.70 and 68.50, a standard deviation of 3.864 and 4.062 for Novel Support Vector Machine 
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and K-Mode algorithms, respectively. The results achieved with significance value p=0.919 (p>0.05) shows that 

two groups are statistically insignificant. 

Figure 1 will explain the architecture diagram for the comparison of two algorithms. Figure 2 shows the bar graph 

analysis based on the efficiency of two algorithms. The mean efficiency of the Novel Support Vector Machine 

and K-Mode is 76.70% and 68.50%, respectively. From the results obtained, it is inferred that the Novel Support 

Vector Machine algorithm is more efficient than the K-Mode algorithm. 

 

Discussion 
 

In this research work, we observed that the Novel Support Vector Machine algorithm appears to have a higher 

success rate than the K-Mode Algorithm (p = 0.01, Independent Sample Test). The improved accuracy of the 

Support Vector Machine (mean accuracy = 76.60) compared to K-Mode (mean accuracy = 68.50). 

The analysis uses a series of algorithms like K-Nearest Neighbor, Support Vector Machine, K-Mode, and others. 

It is found that the accuracy is lowest for the K-Mode at 0.68, whereas the Support Vector Machine (Wang et al. 

2022) is 0.76. The comparison of the Support Vector Machine (Chee, Yi, and Im 2021) with the K-Mode shows 

that the Support Vector Machine is faring better than the K-Mode. Support Vector Machine has an accuracy of 

76.60% and K-Mode with the K-Mode shows that the Support Vector Machine is faring better than the K-Mode. 

The accuracy of Support Vector Machine is 76.60%, while K-Mode (Ramasubramanian, Phani Kumar, and 

Anandam 2020)  is 68.50%.It has also shown similar results to what we have finalled (Mudunuru 2016). They 

also performed breast cancer detection on supervised machine learning algorithms and the results show that 

Support Vector Machine performs better and has the highest accuracy among all other algorithms. Based on the 

research work done, 4 works showed similar findings and 1 work showed dissimilar findings. Moreover, based on 

the above discussions and findings, we can conclude that the Novel Support Vector Machine algorithm appears 

to have better accuracy and performance in all conditions than the K-Mode. 

There are some limitations with the Support Vector Machine algorithm; it is not suitable for large datasets and In 

cases where the number of features for each data point exceeds the number of training data samples, the SVM will 

underperform. In future work, we will improve this model with better features and the least amount of running 

time possible, and get more precise results. This might have a better future as the number of sectors affected by 

the corona crisis has been updated every day.   

 

Conclusion 

 

In this research work, classification of efficiency percentage for corona crisis estimation using Novel Support 

Vector Machine appears to have enhanced efficiency (76.60%) when compared to K-Mode (68.50%). 

Comparisons of percentages before and after the corona pandemic The results reveal that the percentage changes 

occur by using these algorithms and the efficiency of these algorithms will give the positive values. 
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TABLES AND FIGURES 
Table 1.  Dataset name, Extension and Source. 

S.NO DATASET NAME 

DATASET EXTENSION 
DATASET 

SOURCE 

1 Impact of corona on small 

businesses 

CSV kaggle 

2 
Covid-19 economical 

impact 
CSV kaggle 

 

Table 2. Efficiency of Novel Support Vector Machine and K-Mode. The Novel Support Vector Machine is 

9.500% more efficient than the K-Mode algorithm. 

ITERATION NO. 

 support vector machine(%)  K-Mode(%) 

1 82.03 76.2 

2 79.3 72.1 

3 81.9 71.0 

4 80.5 70.3 

5 75.0 69 

6 77.3 68.5 

7 76.2 67.3 

8 73.02 66.2 

9 72.3 64.1 

10 71.0 62.0 

 

Table 3. Group Statistics of Novel Support Vector Machine and K-Mode algorithm with the mean value of 

73.85% and 62.50%. 

GROUP N Mean(%) Std.Deviation 
Std.Error 

Mean 

support vector machine 

 

K-Mode 

10 

10 

76.60 

68.50 

3.864 

4.062 

1.222 

1.285 
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Table 4. Independent sample T-test is performed for the two groups for significance and standard error 

determination. The significance value p=0.919 (p>0.05) shows that two groups are  statistically insignificant. 

 

Equal 

Variance 

Levene’s 

Test for 

Equality of 

Variance 

  

T-test for Equality of Means 

F Sig t df 

Sig(2-

tailed

) 

Mean 

Differenc

e 

Std.E

r ror 

Differ 

ence 

95% 

Confidence 

Interval of the 

Difference 

Lowe

r 

Uppe

r 

Efficienc

y 

Assume

d 

Not 

Assume

d 

.01

1 

.91

9 

4.56

9 

4.56

9 

18 

17.95

5 

<.001 

<.001 

8.100 

8.100 

1.773 

1.773 

4.375 

4.375 

11.82

5 

11.82

5 

 

Table 5. Pseudocode for Novel Support Vector Machine algorithm. 

1.Start program 

2.Import the data from the required library 

3.Give the path of the dataset in the csv extension 

4.Data as per the sector wise in small industries validation  

  i. stats of the data  

  ii. Data analysis as per the dataset  

  iii. plot the graph by using matplot 

5.From sk learn library importing the classification 

6.Now the use model selection for importing use train and test split 

7.Use the SVM(support vector machine) algorithm for the importing and sklearn.metrics  and use  import 

SVM 

8.Give the sample size  

9.Give the test size and tarin size then fit the train and test 

10.Then print the Efficiency 

11.End the program 

 

Table 6. Pseudocode for K-Mode algorithm 

1.start program 

2.Import the data from the required library 

3.Give the path of the dataset in the csv extension 

4.Data as per the sector wise in small industries validation  

5.From sk learn library importing the classification 

6.Now the use model selection for importing use train and test split 

7.Use the K-Mode for the importing and sklearn .metrics 

8.Give the sample size (k-mode) 

9.Give the test size and tarin size then fit the train and test 

10.Then print the accuracy 

11.End the program 
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Fig. 1. Architecture for comparison of percentage efficiency  using Novel SVM and K-Mode algorithms 

 

 
Fig. 2. Bar graph analysis of Novel Support Vector Machine Algorithm and K-Mode algorithm. Graphical 

representation shows the mean accuracy of 76.70% and 68.50% for the proposed algorithms Novel Support 

Vector Machine and K-Mode respectively. X-axis : SVM vs K-Mode, Y-axis : Mean accuracy ± 1 SD. 


