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Abstract

For a class of improved SVEIR influenza transmission dynamics model, parameter estimation and
fitting methods are discussed, and the impact of vaccination on influenza transmission is analyzed.
First, assuming that the number of confirmed cases follows a Poisson distribution, the Bootstrap
method is used to generate time series samples, and the Markov Chain Monte Carlo (MCMC) algo-
rithm is used to achieve efficient sampling of the posterior distribution to estimate the model pa-
rameters. Subsequently, in order to verify the effectiveness of the model, actual influenza data were
used for testing, and the results showed that the model can better capture the transmission
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dynamics of influenza. Furthermore, through sensitivity analysis, the impact of vaccination rate v
on the basic reproduction number R, and the final infection scale was evaluated. The study found
that increasing the vaccination rate can significantly reduce the risk of influenza transmission.
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Figure 1. Number of existing and cumulative confirmed cases in China from March 17, 2024, to October 20, 2024
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Figure 2. Schematic diagram illustrating transitions and interactions between
different compartmental states in influenza transmission
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Figure 3. Sampling plot
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Figure 4. Model fitting under optimal parameters and the corresponding 95%

confidence interval
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Table 1. Parameter values and sources of the model
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Figure 5. Dependence of the basic reproduction number on key parameters and re-

sults of partial rank correlation coefficient (PRCC)
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Figure 6. Sensitivity analysis of key parameters
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