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Abstract

With the spread of COVID-19, most countries in the world have taken corresponding measures to
deal with it. It is of great practical significance to scientifically analyze the development trend of in-
fectious diseases in different regions and reasonably evaluate the development stages through the
construction of reasonable mathematical models. Starting in early December 2020, some countries
began to vaccinate against COVID-19. In this paper, a SEIRV model considering exposure and vacci-
nation at different time periods was established, and the development of the epidemic was simulated.
The results of the model fit well with the actual situation by using the epidemic data of the UK, in-
dicating that the model has good fitting ability. In addition, according to the vaccination characte-
ristics of the new coronavirus vaccine, the effects of vaccination rate and vaccination time on the
epidemic were analyzed. The results showed that the first vaccination rate and vaccination time had
a greater impact, and the population should be vaccinated as widely and as soon as possible.
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Figure 1. Curve of cure rate and curve of death rate with time
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Table 1. The value of r in different time periods
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I B r
2020.1.22~2020.2.25 4.800
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2020.8.26~2020.9.30 0.540
2020.10.1~2020.10.23 0.640
2020.10.24~2020.12.1 0.190
2020.12.2~2020.12.31 0.548
2021.01.01~2021.4.17 0.032
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Figure 2. Comparison of analogue and actual infected people
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Figure 3. Relative error between analogue value and actual value
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Figure 5. Comparison of 4, influence
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Figure 6. Comparison of vaccination time influence
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