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Abstract 
Most passengers will go to the city or the surrounding destinations when they 
get off the plane. Taxi is one of the main means of transportation. Therefore, 
taxi drivers will face two options: queuing in the arrival area to wait for pas-
sengers to return to the urban area and directly returning to the urban area. 
In this paper, through the collection of relevant airport data and analysis and 
calculation methods, a fitting model is established, and a reasonable scheme is 
designed for the allocation of taxi resources. Based on the study and analysis 
of the influencing mechanism of taxi drivers’ decision-making factors, and 
considering the changing law of airport passenger number and the income of 
taxi drivers, this paper puts forward the reasonable allocation scheme of air-
port taxi. 
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1. Introduction 

Most of the passengers have to go to the city’s destination after getting off the 
plane. Taxi is one of the main means of transportation. Most of the domestic 
airports are separated from the reception channel. Taxi drivers who send pas-
sengers to the airport will face two choices: first, go to the arrival area and wait 
in line for passengers to return to the city. Taxis must wait in line at the desig-
nated “storage pool”, and enter the field to pick up passengers according to the 
“first come, then come”. The waiting time depends on the number of taxis and 
passengers in line, which needs to pay a certain time cost; secondly, the taxi 
driver will pay the no-load cost and may lose the potential passenger income by 
directly returning to the urban area to pick up passengers. 
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The number of flights arriving in a certain period of time and the number of 
vehicles already in the “car storage pool” are certain information that can be ob-
served by the driver. Usually, the decision-making of drivers is related to their 
personal experience judgment, such as the number of arriving flights, the num-
ber of possible passengers in a certain season and a certain period of time. If the 
passengers want to “take a taxi” after getting off the plane, they have to line up in 
the designated “loading area” and take the bus in order. Airport taxi managers 
are responsible for “batch and quantitative” release of taxis into the “load zone”, 
and arrange a certain number of passengers to get on the train. In practice, there 
are many uncertain factors that affect the decision-making of taxi drivers, which 
have different relations and effects. 

2. Journals Reviewed 

At present, taxi resource allocation has become a hot topic among residents and 
media. On the one hand, most of the residents report that taxi prices are too ex-
pensive and it is difficult to take a taxi; on the other hand, the problem of taxi 
buyout operation leads to a high labor intensity of taxi drivers. Hao Bing et al. 
(2018) [1] used the analytic hierarchy process to collect the travel time, travel 
distance and cost of some passengers, analyzed the supply and demand of pas-
sengers and taxis, and believed that in order to alleviate the contradiction be-
tween the supply and demand of axis and passengers, the reception rate of taxi 
drivers should be improved. Yi Changzhong (2018) [2] analyzed the problem of 
taxi difficulty from the perspective of taxi drivers to maximize profits, estab-
lished multiple logit models for taxi resource allocation, and believed that the 
probability of passengers taking a taxi and the distance between the taxi and 
passengers were negatively correlated. With the advent of the “Internet plus” era, 
the problem of taxi resource allocation has been solved. Therefore, the growth 
model of block growth has been established by Ma Saisai (2018) [3] and so on. 
The proportion of taxis traveling by residents is predicted, which provides scien-
tific data support for taxi resource allocation. Wang Meina et al. (2017) [4] col-
lected the taxi GPS data derived from didi taxi platform, and established the 
supply and demand matching model of taxi and passenger through the taxi re-
ception and passenger demand, and studied a reasonable subsidy scheme to pro-
vide a reasonable basis for the taxi management department. 

However, most scholars have studied the matching relationship between the 
supply and demand of passengers and taxis in urban areas in the Internet era, 
and few have studied the taxi configuration problems in airports. Therefore, this 
paper studies the problems of airport taxi, and provides a scientific deci-
sion-making basis for taxi drivers by establishing a model. 

3. Literature Review 
3.1. Problem Overview 

• This paper analyzes the influencing mechanism of factors related to taxi 
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driver’s decision-making, comprehensively considers the changing law of 
airport passenger number and the income of taxi driver, establishes the deci-
sion-making model of taxi driver’s choice, and gives the driver’s choice 
strategy. 

• Collect the relevant data of a domestic airport and its city taxi, give the choice 
scheme of taxi drivers in the airport, and analyze the rationality of the model 
and the dependence on relevant factors. 

• In some cases, there are often taxi queuing and passenger queuing. There are 
two parallel lanes in the “load zone” of an airport. How should the manage-
ment department set up the “load point” and reasonably arrange the taxi and 
passengers? Under the condition of ensuring the safety of vehicles and pas-
sengers, the total load efficiency is the highest. 

• The taxi revenue of the airport is related to the mileage of passengers. The 
destination of passengers is far and near. Taxi drivers cannot choose passen-
gers or refuse to take them, but they are allowed to take them back and forth 
for many times. The management department plans to give certain “priority” 
to some taxis carrying passengers back in short distance, so as to make the 
revenue of these taxis as balanced as possible, and try to give a feasible 
“priority” arrangement scheme. 

3.2. Taxi Resource Allocation 

Lu Weifeng et al. (2019) [5] studied the taxi resources allocation and subsidy 
scheme under the background of “Internet plus”, and established the analytic 
hierarchy process model, and obtained the difference of matching degree of taxi 
resources supply and demand in different city and different time. Li Xiaochun 
(2019) [6] took Changsha City as the survey site, measured the matching degree 
of taxi supply and demand with the satisfaction rate of user demand, and found 
that although the existing subsidy scheme can alleviate the problem of taxi diffi-
culty, the effect is not significant. Xu Rong et al. (2018) [7] established a rationa-
lization index to analyze the rationalization degree of taxi transportation capaci-
ty scale, and then compared the matching degree of taxi resource supply and 
demand in different cities by using the fuzzy comprehensive evaluation method, 
and concluded that the taxi supply and demand degree in Beijing and Shanghai 
is higher. 

4. Model Building 
4.1. Model Assumptions 

• Each passenger’s ride is random and relatively independent. 
• Each vehicle is relatively independent, and the taxi area is a system with li-

mited capacity. 
• There is no limit on the number of passengers. 
• Do not consider the impact of special weather on passengers and taxi travel. 
• There are two kinds of decision-making for taxi drivers: queuing or empty. 
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4.2. Symbol Description 

The symbols used in this model are described as follows, as shown in Table 1. 

4.3. Establishment of Model 
4.3.1. Airport Taxi Status 
According to the taxi problems of national airports in recent years, it is found 
that the factors that affect taxi drivers’ decision-making are as follows in Table 2. 

First, if a taxi driver chooses to go to the airport storage area to wait for a 
pick-up, the waiting time depends on the number of taxis and passengers in line, 
which requires a certain time cost. 

Second, if the taxi driver directly empty back to the city. Taxi drivers will pay 
no-load costs and may lose potential passenger income. 

The following is the data of taxi demand and actual carrying capacity of each 
airport on a certain day. The list is as follows in Figure 1 and Figure 2.  

Taking Beijing as an example, if the demand is x and the real load is y, then 
the demand/real load can represent the time cost that taxi drivers need in the 
airport storage area, and establish a model. 

Therefore, it can be concluded that when the number of passengers is small, 
the time cost is less. Taxi drivers choose to wait for a pick-up when the passenger 
volume is small, and return to the urban area directly when the passenger vo-
lume is large, which will obtain a large profit. 

 
Table 1. Symbol description. 

Symbol Description 

P Taxi settlement price 

P0 Taxi starting price 

βd Taxi mileage price 

L Average taxi distance 

d0 Taxi starting price mileage 

Q Average travel demand of taxi passengers 

W Average stay time, including waiting time and service time 

λ 
Average rate of customer arrival, i.e. average number of customers arriving in 
unit time 

 
Table 2. Taxi demand and actual load of each airport. 

Time 

1:00 7:00 13:00 19:00 

Requirement 
Actual  

load 
Actual load/ 
Requirement 

Requirement 
Actual 

load 
Actual load/ 
Requirement 

Requirement 
Actual  

load 
Actual load/ 
Requirement 

Requirement 
Actual  

load 
Actual load/ 
Requirement 

Beijing 1243 393 0.316 570 254 0.446 634 213 0.336 938 330 0.352 

Hangzhou 411 285 0.693 226 160 0.708 551 363 0.659 1285 630 0.49 

Shanghai 1363 339 0.249 522 295 0.565 1454 652 0.448 1951 647 0.332 

Wuhan 90 70 0.778 78 68 0.872 85 58 0.682 111 91 0.82 
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Figure 1. Taxi status in Beijing airport. 

 

 
Figure 2. Taxi requirement/actual load of Beijing airport. 

4.3.2. Model Establishment 
Due to the no-load problem, the fuel will cause loss. According to the change of 
fuel oil price and the goal of maximizing profit, a taxi driver selection scheme 
based on reasonable profit level is developed. 

Due to the nature of public transportation in taxi industry, taxi drivers can’t 
make their own management strategies according to their own goals in the face 
of the change of fuel price. Taxi drivers will take the maximum profit as the goal 
and choose to pick up or empty at the airport according to the change of fuel 
price. 

It is assumed by the model that the following conditions are true: 

( )0
0

dP P L dβ= + −  

( ), ,Q f P T W=  
R PQ=  

( )0C cN c vx Nλ= = +  
B R C P cN= − = −  
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LT
v

=
 

P is the settlement price of taxi, 0P  is the starting price of taxi, dβ  is the mi-
leage price of taxi, L is the average driving distance of taxi, 0d  is the starting 
price mileage of taxi, Q is the average travel demand of taxi passengers, v is the 
average speed of taxi, T is the travel time, R is the money earned by taxi, C is the 
cost required by taxi, and B is the profit earned by taxi. 

5. Conclusions 

It can be seen from the model in this paper that in order to ensure the maximi-
zation of benefits, the decision made by taxi drivers depends not only on the 
demand of passengers, but also on the fuel consumed in the process of taxi driv-
ing. Therefore, this paper puts forward the following suggestions for taxi drivers 
on the allocation of airport taxi resources: 

First, if the taxi driver’s queuing time is short, because the queuing time is less 
than the empty time, and there is no fuel consumption in the queuing scheme, it 
is a more scientific decision to choose the airport taxi waiting area. 

Second, if the taxi driver has been waiting for a long time to receive passen-
gers, and the driver has received the passengers when he chose to empty, but the 
taxi who chose to queue has not received the passengers, the fuel consumption 
of the empty reception is less than the benefits of the reception. According to the 
model established in this paper, it is a reasonable decision to select the empty 
reception. 

Third, if the taxi drivers queue for a long time to pick up passengers, and the 
drivers choose to empty before, they don’t receive passengers, but choose to 
empty when they receive passengers, the fuel consumption of empty pick-up is 
greater than the benefits of pick-up. According to the model built in this paper, 
it is a more reasonable decision to choose queue to pick up passengers. 
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