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Abstract

Influenza is a typical seasonal infectious disease whose transmission dynamics are in-
fluenced by various factors, such as virus strain type, climate conditions, behavioral
patterns of susceptible individuals, vaccine coverage, and vaccine effectiveness. Con-
sidering the uncertainty inherent in influenza transmission and the characteristics
of distributionally robust optimization, this paper proposes a distributionally robust
optimal control model with moment constraints and a Chebyshev-type objective func-
tional. The model is designed to determine optimal vaccination strategies aimed at
reducing the peak number of influenza-related hospitalizations. By employing linear
duality theory, the inner and outer problems of the resulting optimization framework
are solved separately. Specifically, the inner problem is solved using linear program-
ming, while the outer problem is addressed through a particle swarm optimization
algorithm. Finally, numerical examples are provided to demonstrate the effectiveness

of the proposed approach.
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Figure 1. Compartmental flow diagram of the infectious disease model with waning
immunity
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Table 1. Modle parameters
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Table 2. Deterministic parameters
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Figure 2. Comparison of fixed and re-optimized control under diffe
-rent immunity waning parameters
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Figure 3. Effects of vaccination strategies on the peak number of hospitalizations under different transmis-
sion rates
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Figure 4. Effects of vaccination strategies on the peak number of hos
-pitalizations under different transmission rates
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