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Abstract

Customer behavior and service pricing are key factors that affect the value of service systems,
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playing an important role in congestion control, revenue management, and service quality control.
This article introduces two service pricing mechanisms into a discrete-time queuing system with
negative customers, and studies the equilibrium strategy of customers in visible and invisible situa-
tions, as well as the optimal service pricing problem of enterprises. After a regular customer arrives
at the system, they will decide whether to enter or exit the system based on the “benefit cost” struc-
ture. When negative customers arrive at the system, positive customers who are receiving service
will be removed. This article first obtains the steady-state distribution of the system, and uses the
Stackelberg game model to separately determine the equilibrium strategy of customers and the
optimal service price of the enterprise. Finally, numerical simulations were conducted to demon-
strate the impact of different parameters on customer strategy and corporate efficiency.
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Figure 1. Diagram of the Geo/Geo/1 late arrival system with delayed entry
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Figure 2. State transition diagram of Geo/Geo/1 queuing system with negative customers
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Figure 3. The variation curve of ¢, and ¢, with A inaninvisible queuing system
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Figure 4. The variation curve of ¢, and ¢, with 7 in an invisible queuing system
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Figure 5. The variation curve of 4, and ¢, with # inan invisible queuing system
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Figure 6. The variation curve of ¥B, and FB, with A in an invisible queuing system
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Figure 7. The variation curve of £B, and FB, with 7 in an invisible queuing system
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Figure 8. The variation curve of ¥B, and FB, with # in an invisible queuing system
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