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ABSTRACT: This paper we discussed pre and post data for COVID-19 with 9 parameters SEIR model (second 

wave Indian pandemic) by using PCA (PRINCIPAL COMPONENT ANALYSIS) approach. Also we verify the 

validity of the system from government control polices. The prediction obtained from real life data for COVID-

19 and finding 9 parameters % for government control policy. 
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1. INTRODUCTION 

We know that history of COVID-19 very well. Now lots of author’s published papers in COVID-19 only [1]-

[15]. In this regard, we have taken 9 parameters from government policies and the validity or percentage of 

verification from the real life data. This model is second wave for Indian Pandemic of SEIR (susceptible-

exposed-invectives-recovery) model. We calculated the percentage of parameters such as Social distancing, 

Wear mask, hand gloves, thermal screening, frequent hand washing with soap, sneezing with a tissue, sanitizer 

dispenser, frequent sanitization and Quarantine for 14 days [16]-[30]. 

Here we used the parameters estimation with the help of PCA (PRINCIPAL COMPONENT ANALYSIS), it is 
one of the Eigen values method. The PC1 & PC2 approaches give the estimation of control parameter values 

based on the Eigen values properties [31]-[42]. The pre and post COVID-19 data are taken from WHO (World 

Health Organisation) or government recognised bodies [30]. The pre and post PCA gives the percentage of 

government control policy percentages. It helps for checking the government policies. 

2. MATHEMATICAL DOLEING OF COVID-19 DATA ANALYSIS FOR SECOND WAVE 

INDIAN PANDEMIC 

Let us consider the Indian second wave SEIR model as below and the parameter description is given by Table 1.  
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Table 1 Parameter description 

S.No Parameters Description 

1 
1  Social distancing 

2 
2  Wear mask 

3 
3  hand gloves 

4 
4  thermal screening 

5 
5  frequent hand washing with soap 

6 
6  sneezing with a tissue 

7 
7  sanitizer dispenser 

8 
8  frequent sanitization 

9 
9  Quarantine for 14 days 

 

3. PCA SOLUTIONS OF SECOND WAVE INDIAN PANDEMIC 

The Table 2 & 3 shows the Parameter estimation of COVID-19 pre data and Parameter estimation of 
COVID-19 post data [31]-[42]. We calculated the average (mean) and variance values from the COVID-19 

data. Then we obtained PC1 &PC2 Eigen values. At present we have taken 21 samples and verify the 9 

control policies for strategy. Here the lockdown parameter is not given and lots of papers discussed so far. 

After that, we discussed Pre- Principal Component Analysis & Post- Principal Component Analysis with the 

help of MATLAB figure. This method is very easy to check the control strategy. 

 

          Table 2 Parameter estimation of COVID-19 pre data 

Component 

Eigenvalues estimation 

Sums of the squares of the 

Eigenvalues estimation 

Mean Variance Mean average Variance average 

PC1 & PC2 

values 

1 1 0.2 0.004184 0.014684 1.000 

2 2 0.3 0.008368 0.022026 1.100 

3 4 0.6 0.016736 0.044053  

4 5 0.7 0.020921 0.051395  

5 7 0.11 0.029289 0.008076  

6 8 0.67 0.033473 0.049192  

7 11 0.8 0.046025 0.058737  

8 23 0.9 0.096234 0.066079  

9 25 0.95 0.104603 0.06975  

10 27 0.99 0.112971 0.072687  

11 11 0.5 0.046025 0.036711  

12 12 0.6 0.050209 0.044053  

13 15 0.7 0.062762 0.051395  

14 6 0.8 0.025105 0.058737  

15 7 0.6 0.029289 0.044053  

16 8 0.5 0.033473 0.036711  

17 9 0.7 0.037657 0.051395  

18 12 0.8 0.050209 0.058737  

19 13 0.9 0.054393 0.066079  

20 16 0.6 0.066946 0.044053  

21 17 0.7 0.07113 0.051395  
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          Table 3 Parameter estimation of COVID-19 post data 

Component 

Eigenvalues estimation 

Sums of the squares of the 

Eigenvalues estimation 

Mean Variance Mean average Variance average 

PC1 & PC2 

values 

1 2 0.1 0.008368 0.007342 1.570 

2 3 0.2 0.012552 0.014684 2.000 

3 5 0.4 0.020921 0.029369  

4 7 0.5 0.029289 0.036711  

5 9 0.1 0.037657 0.007342  

6 8 0.57 0.033473 0.04185  

7 10 0.8 0.041841 0.058737  

8 18 0.9 0.075314 0.066079  

9 21 0.92 0.087866 0.067548  

10 26 0.95 0.108787 0.06975  

11 10 0.6 0.041841 0.044053  

12 11 0.5 0.046025 0.036711  

13 14 0.6 0.058577 0.044053  

14 7 0.8 0.029289 0.058737  

15 8 0.5 0.033473 0.036711  

16 9 0.5 0.037657 0.036711  

17 10 0.6 0.041841 0.044053  

18 11 0.7 0.046025 0.051395  

19 12 0.9 0.050209 0.066079  

20 15 0.5 0.062762 0.036711  

21 16 0.6 0.066946 0.044053  

 

4. RESULTS AND DISCUSSION 

In this section Figure 1 to 8 shows the 9 parameters of our model with the help of MATLAB by equation (1). 

Finally we concluded the percentage of each parameter from PCA approach. This approach is useful for Indian 

government to check the control strategy of COVID-19 spread. It gives a good result for public, and uses of the 
decision taken. For example, wearing mask is the highest percentage of our calculation. So we decided that is a 

best government policy. This is one of the decision makers for Indian people. We used pre and post both PCA 

techniques for these 9 parameters. 

 
 

Figure 1 Pre-PCA analysis for social distancing 
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Figure 2 Pre-PCA analyses for wear mask bar diagram 

 

 
Figure 3 Pre-PCA analyses for 21 data of hand gloves 
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Figure 4 Pre-PCA analyses for thermal screening ratio bar diagram 

 

 

               

 
Figure 5 Post-PCA analyses for frequent hand washing with soap 
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Figure 6 Post-PCA analyses for sneezing with a tissue 

 

 
Figure 7 Post-PCA analyses for sanitizer dispenser bar both sides 
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Figure 8 Post-PCA analyses for frequent sanitization 

The procedure gives the final percentage for each parameters and validation of control strategy. The PCA results 

gives the first place in wear mask (90%), second place in sneezing with a tissue (65%), third place in sanitizer 

dispenser, similarly reaming all parameters in Table 4.  Really this method is good for analyses of government 

control policies. Easily we will get the results from the real life data.  

  

Table 4 Parameters validations % compare to real life data  

S.No Parameters Description Percentage of  

parameters validations 

1 
1  Social distancing 45% 

2 
2  Wear mask 90% 

3 
3  hand gloves 35% 

4 
4  thermal screening 40% 

5 
5  frequent hand washing with 

soap 

31% 

6 
6  sneezing with a tissue 65% 

7 
7  sanitizer dispenser 55% 

8 
8  frequent sanitization 25% 

9 
9  Quarantine for 14 days 39% 

 

5. CONCLUSIONS 

                We have checked the 9 parameters percentages from government control polices. We verify the good 

parameter (high %) from the real life data. This pre and post COVID-19 data analyses for PCA is useful for 

Indian government and other researchers in the area of analyses in COVID-19. 

 

REFERENCES 

 
1. Chakraborty T, Ghosh I. Real-time forecasts and risk assessment of novel coronavirus (COVID-19) cases: 

a data-driven analysis. Chaos Solitons Fractals 2020. doi: 10.1016/j.chaos.2020.109850. 



Covid-19 Data Analysis For Second Wave Indian Pandemic Seir Model By Using Principal 

Component Analysis Tool 

2914 

2. FanelliD , Piazza F . Analysis and forecast of COVID-19 spreading in China, Italy and France. Chaos 

Solitons Fractals 2020;134:109761. 

3. HellewellJ ,AbbottS , Gimma A , BosseNI , Jarvis CI , Russell TW , etal. Feasibility of controlling 

COVID-19 outbreaks by isolation of cases and contacts. Lancet Global Health 2020;8:e488–96. 

4. Indian council of medical research (ICMR), government of India. 2020. https: //icmr.nic.in. 
5. Kar TK, Nandi SK , Jana S , Mandal M . Stability and bifurcation analysis of an epidemic model with the 

effect of media. Chaos Solitons Fractals 2019;120:188–99. 

6. Kucharski AJ , Russell TW , Diamond C , Liu Y , Edmunds J , Funk S , et al. Early dynamics of 

transmission and control of COVID-19: a mathematical modelling study. Lancet Infect Dis 2020. 

7. Liu Y , Gayle AA , Wilder-Smith A , Rocklv J . The reproductive number of COVID-19 is higher 

compared to SARS coronavirus. J Travel Med 2020:1–4 . 

8. MizumotoK ,Chowell G . Transmission potential of the novel coronavirus (COVID-19) onboard the 

diamond princess cruises ship. Infect Dis Modell 2020;5:264–70 . 

9. Ndariou F, Area I, Nieto JJ, Torres DF. Mathematical modeling of COVID-19 transmission dynamics with 

a case study of Wuhan. Chaos Solitons Fractals 2020. doi: 10.1016/j.chaos.2020.109846 . 

10. Prem K , Liu Y , Russell TW , Kucharski AJ , Eggo RM , Davies N . The effect of con- trol strategies to 

reduce social mixing on outcomes of the COVID-19 epidemic in Wuhan. China: a modelling study. The 
Lancet Public Health; 2020. 

11. MHDM R, Silva RG, Mariani VC, Coelho LS. Short-term forecasting COVID-19 cumulative confirmed 

cases: perspectives for Brazil. Chaos Solitons Fractals 2020. doi: 10.1016/j.chaos.2020.109853 . 

12. Adamu HA, Murtala M, Abdullahi MJ, Mahmud AU (2019) Mathematical modelling using improved SIR 

model with more realistic assumptions. Int J EngAppl Sci. https ://doi.org/10.31873 /IJEAS.6.1.22 

13. Aravind LR et al (2020) epidemic landscape and forecasting of SARSCoV-2 in India. Preprint at https 

://www.medrx iv.org/content/10.1101/2020.04.14.20065 151v1 

14. Crowdsourced India COVID-19 tracker data. https ://bit.ly/patientdb 

15. Lopez L, Roda X (2020) A Modified SEIR model to predict COVID-19 outbreak in Spain and Italy: 

simulating control scenarios and multi scale epidemics. Preprint at https ://www.medrx 

iv.org/content/10.1101/2020.03.27.20045 005v3 
16. Ministry of Health and Family Welfare, Government of India (2020).District Wise list of reported Cases 

Our world in data : Coronavirus Source Data. https ://ourworldin data.org/coronaviru s-sourc e-data 

17. Peng L et al (2020) Epidemic analysis of COVID-19 in China by dynamic modelling. Preprint at https 

://www.medrx iv.org/content/10.1101/2020.02.16.20023 465v1 

18. Sanders JM, Marguerite LM, Tomasz ZJ, James BC (2020) Pharmacologic treatments for Coronavirus 

Disease 2019—a review. JAMA 323(18):1824–1836. https ://doi.org/10.1001/jama.2020.6019 

19. M. A. Khan, A. Atangana, Modeling the dynamics of novel Corona-virus (2019-nCov) with fractional 

derivative, Alexandria Eng. J. (2020), https://doi.org/10.1016/j.aej.2020.02.033 

20. Y. Bai, L. Yao, T. Wei, et al. , Presumed asymptomatic carrier transmission of COVID-19. Journal of the 

American Medical Association, (2020). https://doi.org/10.1001/jama.2020.2565. 

21. Z. Bekiryazici, M. Merdan, and T. Kesemen, Modification of the random differential transformation 

method and its applications to compartmental models, Communications in Statistics - Theory and 
Methods, (2020), 1–21. DOI: 10.1080/03610926.2020.1713372. 

22. T. Chen, J. Rui, Q. Wang, Z. Zhao, J. Cui and L. Yin, A mathematical model for simulating the phasebased 

transmissibility of a novel Corona-virus, Infectious Diseases of Poverty (2020) 9–24. 

23. S. Choi, and M. Ki, Estimating the reproductive number and the outbreak size of COVID-19 in Korea, 

Epidemical Health, Volume: 42, Article ID: e2020011, (2020) 1–10, 

https://doi.org/10.4178/epih.e2020011. 

24. J. Danane, K. Allali and Z. Hammouch, Mathematical analysis of a fractional differential model of HBV 

infection with antibody immune response, Chaos Solitons Fractals 136 (2020), 109787, 1–9. 

25. Y. M. Hamada, Solution of a new model of fractional telegraph point reactor kinetics using differential 

transformation method, Appl. Math. Model. 78 (2020), 297–321. 

26. Q. Lin, S. Zhao, D. Gao, Y. Lou, S. Yang, S. S. Musa, M. H. Wang, Y. Cai, W. Wang, L. Yang and D. He, 
A conceptual model for the Corona-virus disease 2019 (COVID-19) outbreak in Wuhan, China with 

individual reaction and governmental action, International Journal of Infectious Diseases 93 (2020), 211–

216. 

27. W. C. Roda, M. B. Varughese, D. Han and M. Y. Li, Why is it difficult to accurately predict the COVID-

19epidemic? Infectious Disease Modelling 5 (2020) 271–281. 

28. A. S. Shaikh, I. N. Shaikh and K. S. Nisar, A Mathematical model of COVID-19 using fractional 

derivative:Outbreak in India with dynamics of transmission and control. Preprints 2020, 2020040140 

(doi:10.20944/preprints202004.0140.v1). 

https://doi.org/10.1016/j.aej.2020.02.033
https://doi.org/10.1001/jama.2020.2565
https://doi.org/10.4178/epih.e2020011


1Kumar Shubham, 2S M CHITHRA, 3E. Francy Irudaya Rani, 4S. Kirubha, 5N.Subashini and 
6S.Balamuralitharan* 

2915 

29. P. Veeresha, D. G. Prakasha, N. S. Malagi, H. M. Baskonus and W. Gao, New dynamical behaviour of the 

Corona-virus (COVID-19) infection system with nonlocal operator from reservoirs to people, Research 

Square, Preprints 2020, 1–18. 

30. World Health Organization. "Coronavirus disease 2019". cited July 31, 2020. Available: 

https://www.who.int/health-topics/Corona-virus. 
31. Cristinel CONSTANTIN (2014). Principal component analysis -A powerful tool in computing marketing 

information, Economic Sciences, 56, 25-30. 

32. Tabachnick, B. G. & Fidell, L. S. (2007). Using multivariate statistics: Chicago: Univesity of Chicago 

Press. 

33. Parul M.Jain , V.K.Shandliya, A survey paper on comparative study between Principal Component 

Analysis (PCA) and Exploratory Factor Analysis (EFA), International Journal of Computer Science and 

Applications, Vol. 6, No.2, (2013). 

34. Richard A. Johnson and Dean W.Wichern, Applied Multivariate Statistical Analysis, sixth edition Pearson 

Education, ISBN: 978-81-317-2222-0, (2008). 

35. Novembre, John and Matthew Stephens (2008). “Interpreting principal component analyses of spatial 

population genetic variation.” Nature Genetics, 40: 646–649. doi:10.1038/ng.139. 

36. Wang, C.-H., 2007, Dynamic multi-response optimization using principal component analysis and 
multiple criteria evaluation of the grey relation model, The International Journal of Advanced 

Manufacturing Technology, 32(5-6), 617-624. 

37. Tong, L.-I, Wang, C.-H., and Chen, H.-C., 2005, Optimization of multiple responses using principal 

component analysis and technique for order preference by similarity to ideal solution, The International 

Journal of Advanced Manufacturing Technology, 27(3-4), 407-414. 

38. Su, C.-T. and Tong, L.-I., 1997, Multi-response robust design by principal component analysis, Total 

Quality Management, 8(6), 409-416. 

39. Ribeiro, J. S., Teófilo, R. F., Augusto, F., and Ferreira, M. M. C., 2010, Simultaneous optimization of the 

microextraction of coffee volatiles using response surface methodology and principal component  analysis, 

Chemometrics and Intelligent Laboratory Systems, 102(1), 45-52. 

40. Timm, N. H., 2002, Applied Multivariate Analysis, Springer-Verlag, New York. 
41. Hotelling, H., 1933, Analysis of a complex of statistical variables into principal components, Journal of 

Educational Psychology, 24(7), 498-520. 

42. Antony, J., 2000, Multi-response optimization in industrial experiments using Taguchi’s quality loss 

function and principal component analysis, Quality and Reliability Engineering International, 16(1), 3-8. 

 

 

 

https://www.who.int/health-topics/Corona-virus

