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Abstract

At the end of 2019, COVID-19 emerged and quickly became a global pandemic, posing a threat not
only to our physical health but also to social and economic development. As the most effective
control strategy, vaccination can control the spread of the disease by reducing the number of vul-
nerable people. Vaccination will produce certain economic costs and risks of side effects, while
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non-vaccination will bear the risk of infection and the cost of treatment of infection. Therefore, the
introduction of game immunity strategy can enable people to decide whether to vaccinate or not
by measuring their own benefits, so as to make favorable decisions based on the economic situa-
tion. In this paper, a SEIQR model was established, and game immune strategy was introduced to
calculate the basic reproductive number, effective reproductive number and equilibrium point,
and analyze its dynamic behavior. Using India on April 1, 2020 to July 29, 2020 new cases and cas-
es accumulated data, numerical simulation combined with model, the results show that in the case
of proportional vaccination, when the ratio of birth rate to vaccination rate reaches a certain value,
the spread of the disease can be effectively controlled, and the larger the vaccination rate, the
shorter the epidemic time of the disease and the fewer the number of infected patients. At the
same time, it is concluded that the game immunization strategy is also effective under the volun-
tary vaccination policy. When people have a strong learning ability to imitate or individuals who
are not vaccinated are more likely to contract the disease, more people will be vaccinated and the
disease will be controlled faster, and people’s own interests are also protected at this time.
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JTF 2 H 11 HEEH W LI AEERTT 7 50088 1z L B AR 8 2L e IR 25l 2 iy 44 4 Corona Virus Disease-19
(COVID-19) [1]. FIH, EPRHEEENIRERSCTV)IRUCK FA IR EE 4y Severe Acute Respiratory
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Figure 1. The flow chart of COVID-19 propagation considering birth and death
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Figure 2. The flow chart of COVID-19 propagation with game immune strategy
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Table 1. Initial conditions in the Indian COVID-19 model (1)
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1.39 x 10° 8000 4800 1600 140 1600

Table 2. Other parameters except mand g in the Indian COVID-19 model (1)
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23 fliTHE i Reference
H 0.0000421 1/(65 x 365)
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4 0.045 0-1 Estimated
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Figure 3. Least squares were used to fit India’s case data from April 1, 2020, to July 27, 2020. (a) New cases; (b) Cumulative cases
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Figure 4. With different v values, the patient’s trajectory over time. (a) New cases; (b) Cumulative cases
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Figure 5. Take @ =0.000001,k =0.01, the curve that the patient and the vaccinator change over time after the vaccine game
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Figure 6. Joining the game vaccine immunization from the end of July 2020. (a) In @ =0.000001, new cases under differ-
ent x values; (b) In x=0.005, new cases under different o values
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Figure 7. Joining the game vaccine immunization from the end of July 2020. (a) In @ =0.000001, cumulative case under
different « values; (b) In x =0.005, cumulative case under different » values
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