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Abstract

In recent years, Covid-19 disease, as a contagious disease with high Received: 4 December 2022
spreading power, has had very destructive effects on human societies. Accepted: 27 February 2023
Therefore, it is necessary to investigate how it is spread and transmitted. Page Number: 65-77

The aim of the current research is to estimate the probability of
transmission of the coronavirus and to predict its spread using the
random method of Markov chains. For this purpose, the spread of

the coronavirus in France, England, Germany, Iran and Nigeria has been Keywords:
modeled. According to the results, the highest probability of transmission Epidemiology,
of this virus is related to France, which has decreased rapidly over time. Covid-19,

In addition, the cases predicted in 2021 for England, Germany and Iran Probability  of
are 1.2%, 1.8% and 0.7% different from the reported values, respectively. Transmission,
These results show the effectiveness of the proposed model in predicting Markov Chain

the number of people infected with the coronavirus.
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Figure 1. Markov chain with three state spaces (susceptible, Infected, Removed).
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Table 1. Estimation of transfer probability in timespan of January to March 2020.

Estimation error, SE

Confidence interval

Parameter Probability
Poo 0.539
Po1 0.3%4
Doz 0.067
P1o 0.001
P11 0.999

0.0022 0.5368-0.5412
0.0021 0.3919-0.3961
0.0011 0.0659-0.0681
0.0001 0.0009-0.0011
0.0001 0.9989-0.9991

1. Maximum Likelihood Estimation, MLE
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Figure 2. The probability of transmission of the corona virus in 2020 in different time steps.
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Figure 3. The probability of transmission of the corona virus in 2021 in different time steps.

XYY Il yaoleas Byt Jlej o3l o JEI Jladal (1ed3 Y Jgua

Table2. Estimation of transfer probability in timespan of October to December 2021.

Parameter

Country

Py, 0.791
Py, 0.003
Py, 0.044

0.014

0.123

0.982

0.994 0.978 0.982
0.005 0.022 0.018
0.027 0.001 0.007
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Figure 4. The probability of the first transmission of the corona virus in Iran, Nigeria, Germany, France, England.
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