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Fig. 1 Transition rate diagram in fully observable case of queue system
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Equilibrium analysis of queueing system with two types of
parallel customers and disaster

Xu Xiuli, Zhang Rongrong
(School of Science, Yanshan University, Qinhuangdao 066004, China)

Abstract: This paper studies the equilibrium strategies of two classes of parallel customers in a queueing system which
has disaster arrival. In this queueing system, the arrival processes of two types of customers are mutually independent and form
a Poisson process with different parameters respectively. The system is not completely reliable, all customers in the system are
emptied due to the arrival of disaster, so that customers who have not finished the service are forced to withdraw from the
queue and receive certain compensation. According to the benefit-loss function, the paper analyzes the equilibrium balking strat-
egies of customers and the average social benefit of the system at the two cases of fully observable and almost observable sys-
tem information level, respectively. Finally, the influence of system parameters on these strategies is analyzed through numeri-
cal examples.

Keywords: parallel customers; disaster; balking strategies; the average social benefits
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