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A Decision-Making Model of Vaccination for Herd Immunity based on the SIR
Model

Hiroyuki Wakinaga

I consider a decision-making model of vaccination to achieve herd immunity under the
setting of the SIR(susceptible-infected-recovered) model in which a vaccine is developed
at the end of a first wave, raising the possibility of a second wave. The SIR model can be
applied to analyze the effects of vaccination which means that a given percentage of suscep-
tible people acquires herd immunity to covid-19. In this paper, I explore what proportion
of the population must be vaccinated to acquire herd immunity. In other words, I compute
vaccination rate for herd immunity. Also, I analyze how herd immunity depends on sus-
ceptibles and Ry(basic reproduction number). Numerical examples are provided to apply
analytical results based on the infected numbers data of covid-19 in Tokyo metropolitan

area as a case study.
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