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Fig. 3 Flowchart of the queueing algorithm
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Table 4 All possible choices of EW policies for the two classes of hospitals
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Table 5 Results of the simulation experiments
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Abstract: This paper is focused on the decision-making problems involved in designing and pricing extended
warranty ( EW) policies for medical equipment. Compared with previous studies we offer more flexible and
realistic EW policies for hospitals to choose. An important improvement on previous research is that preventive
maintenance ( PM) services are incorporated as part of the EW policies. Hospitals are classified into two
groups namely large general hospitals and small and medium ones. For various reasons such as technical ex—
pertise spare parts availability and intellectual property protection repair and maintenance services for medi—
cal equipment are usually monopolized by the manufacturer. Therefore a Stackelberg game where the manu—
facturer is the leader and the hospitals are the follower is adopted to model the decision process between
them. A Weibull/M/S/ e /M, + M, /FCFS queuing model is used to simulate the service processes. The opti—
mization problem is constructed based on maximizing the profit of the manufacturer and maximizing the utilities
of the hospitals. By use of simulation-based optimization we can obtain the equilibrium solution. The main
findings include: 1) The optimal strategy for the manufacturer is to service as many large general hospitals as
the capacity of the maintenance teams allows to maximize its profit; 2) The optimal strategy for the hospitals is
to choose the warranty policy that includes both PM and failure repairs with priority for service to maximize
their utilities; 3) A warranty policy offering both PM and failure repairs compared with one offering only fail-
ure repairs is a Pareto improvement. As a result PM services should be adopted as standard practice in med-
ical equipment post-sales services.
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