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Abstract:

The public often suffers from significant losses due to inadequate preparation in the face of risks of supply
disruptions. This paper uses a dynamic model to study government financial intervention in preparing the
public for emergencies. In particular, we consider a continuous time Markov chain model to capture the
responses of the retailer and citizens, and to investigate government policies to incentivize the society to get
supplies in advance to reduce social loss upon disruption risks. We first analyze three kinds of government
policies: 1) subsidies for retailer’s capacity cost, 2) rebates for retailer’s capacity idle time, and 3) coupons to
reduce citizens’ purchase cost, where the first two policies work on the retailer while the last works on
citizens. We show that the government may apply the budget towards incentivizing the retailer or citizens
depending on the status quo. Most importantly, we introduce a mixed policy where part of the budget can
provide coupons for citizens to purchase supply, and the remainder can provide subsidies to the retailer for
capacity at the same time. Minimizing the social loss under the mixed policy is a technically non-tractable
problem, and we present an algorithm which computes a budget allocation where the resulting loss is at
most (1 + €) -times of the minimum social loss. We conduct numerical experiments to study the performance
of the mixed policy. We show that a mixed policy can increase the reduction of social loss under a single
policy by as much as 46%.
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