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Abstract

Effective distribution of resources such as testing kits and vaccines are crucial in epidemic control. However, these
resources are often limited, necessitating their optimal allocation to maximize their impact on disease mitigation. This
work proposes a resource allocation framework that integrates network epidemiology models and multi-armed bandits
(MAB). The network epidemiology part consists of a stochastic block model network in which each block represents
a population group, and each node represents an individual. Disease dynamics are simulated on this network, capturing
the spread of infection across and within population groups. An empirical Bayesian model is used to estimate the
prevalence of each block daily. The daily allocation of resources is modeled as an MAB problem in which prevalence
is the deciding factor. Three widely used MAB algorithms -Upper Confidence Bound, Thompson Sampling, and
Gittins Index - are implemented to solve the resource allocation problem and determine the optimal distribution of
resources among the population blocks. Following each allocation decision, the disease dynamics are simulated for
one day, and the resulting observations are used to update the prevalence estimates for the next day. This iterative
process continues until the epidemic subsides. The disease evolution statistics such as peak infection numbers, total
number of infections, and endemic states are used to evaluate the efficacy of the method. A comparative analysis is
performed against three baseline methods - random allocation, uniform allocation, and demand-based allocation. The
results demonstrate that the proposed method achieves superior performance across the selected evaluation metrics.
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