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Abstract

Focusing on the “airport taxi problem”, this paper examines the issue from the perspectives of taxi
drivers and airport managers. We first construct a decision model for taxi drivers who, after dropping
off passengers at the airport, must choose between “queuing for passengers” and “returning empty
to the city”, and then build a queuing optimization model for the management authority to imple-
ment a “short-trip priority” policy so as to balance drivers’ incomes. In Problem 1, taking the maxi-
mization of the expected net income per unit time over a single operating cycle as the objective, we
comprehensively consider the current number of vehicles in the holding pool, passenger arrival and
release patterns at the airport, and operating revenue in the urban area, and establish a compara-
tive model for the driver’s income rate. The analysis shows that there exists a critical queue-length
threshold N, which depends on parameters such as the average income per airport trip, the average
income rate in the city, the passenger release rate, and the travel time between the city and the
airport. When the on-site queue length does not exceed N’, it is more profitable for drivers to stay
and queue at the airport; when the queue length exceeds N, it is more profitable to return empty to
the city to operate. This threshold clearly characterizes the influence mechanism of flight volume,
time of day, season and other factors on drivers’ decisions. In Problem 2, passengers are classified
into short-distance and long-distance trips according to their destinations, and a two-queue M/M/1
model consisting of a “short-trip priority queue” and a “regular queue” is constructed, where the
total service capacity is allocated between the two queues in proportion f. By analyzing the average
net income per unit time of short-trip and long-trip drivers under the priority mechanism, we pro-
pose a parameter-optimization model with the objective of minimizing the difference between the
income rates of short-trip and long-trip drivers, and derive the solution procedure for the optimal
release proportion . On this basis, an operational “short-trip priority dispatching rule” is designed.
Numerical examples show that, under reasonable parameter settings, an appropriate priority pro-
portion can significantly reduce the waiting time of short-trip drivers, make the income rates of
short-trip and long-trip drivers close to each other, and thus balance overall efficiency and income
fairness.
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