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Abstract

This paper presents the construction of a SEIRV dynamical model that incorporates a vaccine
decision-making functionality. In addition to considering the fundamental processes of disease
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transmission, the model introduces a vaccination decision variable. We compute the model bound-
ary, internal equilibrium points, basic reproduction numbers, and control reproduction numbers.
The stability of the boundary equilibrium points under various conditions is rigorously verified.
Utilizing Latin Hypercube Sampling (LHS) in conjunction with the Partial Rank Correlation Coef-
ficient (PRCC) method, we analyze the impact of certain model parameters on the scale of the ep-
idemic. Our findings reveal that increasing vaccine efficacy, extending vaccine protection dura-
tion, and implementing stricter measures can effectively mitigate viral transmission and substan-
tially reduce its duration.
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Figure 3. The impact of vaccination cost C, and strategy weight coefficient m on the infection proportion i, under equilibrium
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Table 2. Specific descriptions of model variables and parameters
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Figure 4. Histogram of the distribution of the reproduction number R°,R!,R_ and sensitivity analysis of model parameters
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