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Abstract

This paper studies the social optimal strategy and pricing strategy under the background of
M/M/1 delayed working vacations with incomplete information accuracy. This paper gives a delay
time to the ordinary leave model, that is, when the system is empty, the server will stay in the sys-
tem for a period of time. If the customer arrives during this period of time, the server enters the
delay period. Otherwise, the server will turn on the working leave mode. If there are customers
waiting in the system at the moment of service completion in the working leave period, the system
will end the working leave and enter the normal working state. Otherwise, the server will contin-
ue to leave until a customer appears or the leave ends. This paper considers two kinds of incom-
plete information accuracy cases: 1) Almost invisible situation: the customer can only observe the
state of the server at the moment of arrival and does not know the number of customers present; 2)
Completely invisible situation: customers can neither observe the status of the server nor know
the number of customers present at the moment of arrival. In these two cases, we obtain the sta-
tionary probability distribution and the mean queue length by using the matrix-geometric solu-
tion method. Based on the linear reward-cost structure of system information accuracy, customer
expected benefits, and waiting costs, the social welfare function is determined, and the social op-
timal strategy is obtained. Finally, numerical examples are given to illustrate the impact of main
parameters on social optimal strategy.
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Figure 1. Transition rate diagram in almost invisible situation
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