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Abstract

The equilibrium balking strategies and social optimal strategies are investigated in the paper for
observable M/M/2 queue with working vacations. In such an M/M/2 queue with working vaca-
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tions, two servers work independently and work with a lower service rate rather than stopping
work altogether during the vacation period. Upon customers arrive at the queuing system, they
decide whether to join or balk the queue based on observation of the queue length and the status
of the servers, along with the reward-cost structure of the system. Based on the M/M/2 queue with
working vacations, we study customers’ equilibrium joining strategies in the fully observable case.
We analyse customers’ equilibrium strategies in terms of the social welfare, and obtain the social
optimal strategies under which all customers follow the same equilibrium threshold strategies. Fi-
nally, a numerical example is given to illustrate the influence of system parameters on social wel-
fare. It is found that the social welfare is negatively related to the service time during normal busy
period and working vacation period and vacation time.
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Figure 1. Transition rate diagram of the working vacation
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Figure 2. Transition rate diagram of the fully observable queue with working vacations
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