
World Scientific Research Journal                                                      Volume 6 Issue 10, 2020 

ISSN: 2472-3703                                                       DOI: 10.6911/WSRJ.202010_6(10).0027 

212 

The Strategy Choice of Airport Taxi Drivers 

Minghui Jin1, Xiaolin He2, Tianjiao Wang3 

1Business School of Qingdao University of technology, Qingdao 266520, China. 

2School of management engineering, Qingdao 266520, China. 

3Business School of Qingdao University of technology, Qingdao 266520, China. 

Abstract 

This paper takes Liuting International Airport of Qingdao as the research object. Based 
on the cost difference between the two choices of seeing off passengers to the airport to 
pick up passengers at the airport or return empty to the urban area, combined with the 
number of arriving flights, the average number of passengers on the flight, the empty car 
mileage and other factors, the cost difference equation of driver decision-making is 
established. By collecting and processing the relevant data of airport operation, taxi 
travel expenses, flight number and other relevant data, using MATLAB calculation, the 
cost difference results in various situations are obtained, and the sensitivity analysis is 
carried out. The conclusion that the cost difference is less dependent on the number of 
flights in the period of high and low flights is obtained. The scope of application of the 
model is discussed, and three kinds of driver selection strategies are obtained for 
reference. 

Keywords 

Driver selection strategy; driver selection cost model; CLC No: O29; Document code; A 
Article No. 

1. INTRODUCTION 

With the continuous development of economy and transportation technology, the 
relationship between regions is becoming more and more intense, and the airport has become 
the main transportation hub of the city. The airport covers a large area and has a dense flow of 
people, so it is often built at the edge of the urban area. Taxis have become an important means 
of transportation for airport passengers. 

In recent years, many scholars have studied the problem of airport taxi dispatching. Geng 
Zhongbo et al. (2013) used VISSIM simulation software to evaluate and improve the actual 
boarding situation of airport passengers by selecting three evaluation indexes: hourly capacity, 
impact on surrounding environment and passenger perception[1].Liu congcong et al. (2016) 
selected indicators such as taxi no-load rate, regional ownership, average waiting time of 
passengers, etc., based on the established evaluation model and decision-making model, and 
used grey prediction to conduct sensitivity analysis[2].Lin Sirui et al. (2018) predicted the 
demand of airport taxi data and taxi capacity, and improved the prediction model by simulation 
in the simulation environment[3].From the perspective of taxi driver decision-making, this 
paper studies the effective information that airport and taxi related real-time data can bring to 
drivers, so as to help drivers judge the profit and loss in various situations and make better 
choice and judgment. 
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2. MODEL HYPOTHESIS 

1. It is assumed that the temporary delay or cancellation of the flight is not considered. 

2. It is assumed that the driver can not select or refuse to pick up passengers at the airport.  

3. It is assumed that only the passengers who have just got off the plane take a taxi at the 
airport, and the people who pick up and drop off the plane are not considered. 

4. It is assumed that taxis can only go to the designated airport arrival area to pick up 
passengers and cannot pick up passengers in other places. 

5. It is assumed that the airport can provide drivers with real-time and accurate number of 
taxis waiting in the "pool". 

3. COST VARIANCE MODEL 

3.1. Establishment of Model 

3.1.1 Airport pick-up time cost 

If a taxi driver chooses to stay in line at the airport to wait for passengers to return to the 

urban area, the taxi driver has to bear the cost of receiving passengers at the airport lC  , it is 

mainly caused by the time cost of waiting for the passengers in front of them qC , the cost of 

waiting time and passengers rC composition. 

 

Namely: 

 
= +l q rC C C                                   (1) 

 

When the unit time cost is the number of taxis in front of the taxi is m .The average boarding 
time of passengers per vehicle is t when: 

 

                           q mC t=                                    (2) 

 

Number of taxis required by passengers n ,it can be expressed by the following formula: 

 

                             =
S

n
k

                                    (3) 

 
                            =S a b                                     (4) 

 

Where k is the average number of passengers per taxi, S is the number of passengers taking 
a taxi at a certain time, a is the number of flights arriving at the airport at a certain time, and b 

is the average number of passengers per flight, is the proportion of passengers who choose to 
take a taxi as judged by the driver's experience. 

When the number of taxis m in front of the queue is less than the number of taxis n needed by 

passengers, i.e m
a b

k

 
 When m is greater than or equal to the number of taxis needed by 

passengers, i.e., the number of taxis in front of the queue m is greater than or equal to the 
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number of taxis n needed by passengers m
a b

k

 
 .At least, the taxi has to wait for the arrival 

of the next batch of arriving passengers before they have a chance to pick up passengers. 

The average time interval between the two times is  . The ratio of the number of taxis 
queuing in front of taxi drivers to the number of taxis needed by arriving passengers at that 

time is
m

n

 
 
 

 (  is the rounding symbol), which represents the waiting interval of taxi drivers. 

Therefore, the time cost of taxi drivers waiting for passengers to arrive rC is: 

 

                              
m

n
rC c

 
=    

 
                                (5) 

 

To sum up, if taxi drivers choose to stay in line at the airport and wait for passengers to return 

to the urban area, the time cost will be reduced lC ,it can be expressed as: 

  

= +l q rC C C
  

Namely:  

 

l

m
C m t c

n
 

 
=   +    

 
                            (6) 

 

3.1.2 Cost of returning empty car to urban area 

If the taxi driver chooses to return to the city empty to pick up passengers again, the taxi 

driver needs to bear the cost of returning empty car to the urban area zC mainly due to no-load 

cost kC and the potential loss of passenger revenue sC composition. 

No load charge kC consider the fuel cost and other possible loss costs of driving back to the 

city. 

Namely: 

 
fZCk +=                                   (7) 

 

Among them, is the average unit kilometer consumption cost of taxis in the city where the 
airport is located, and Z is the mileage of empty taxis. 

In the case of potential loss of taxi service, it is assumed that there is no possibility of waiting 

for the taxi to return to the airport sC ,it can be expressed by the revenue that a taxi can get 

when it carries passengers back from the airport 

 

                  )-21 gZICs （ +==                              (8) 

 

Where, 1  is the starting taxi price in the city where the airport is located, 2 is the taxi rental 

price per kilometer of the city where the airport is located, g is the standard mileage of the 
starting price of the city where the airport is located. 

c



I
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To sum up, the cost of taxi drivers choosing to return directly to the urban area to meet 

passengers zC by 

 

z k sC C C= +
 

                   )(21 gZfZ −+++=                           (9)  

 

3.1.3 Cost variance 

To sum up, this paper selects cost difference (C) to compare the income difference between 
taxi drivers who stay at the airport to pick up passengers at the airport and return to the urban 
area empty. 

Design: 

Cost variance (C) = airport pick-up time cost ( lC )- empty car return cost ( zC ) 

Then: 

 

zlC C C= −
 

) (C )q r k sC C C= + − +（
 

                 )]([])[( 21 gZfZ
n

m
ctm −+++−+=                (10) 

 

The profit and loss components of the two selection strategies are shown in Figure 1. 

 

 
Figure 1. Factors influencing Cost Difference 

3.2. Model Solving 

3.2.1 Data preparation 

In this paper, Qingdao Liuting International Airport is taken as the research object. According 
to the actual flight information, flights arriving at 0:00-1:30, 15:00-16:30, 22:30-23:40 are 
relatively dense, which is called high landing period; it is in low landing period at 8:30-9:45, 
14:05-15:15, 21:10-21:45; the number of aircraft in other time periods is relatively balanced, 
which is the medium landing period. Taking Qingdao as the research object, according to the 
actual investigation and data collection, the following relevant information of the city is 
obtained: 

The starting price of ordinary cruise taxis is 9 yuan / km; the starting mileage is 3 km; the 
shortest distance from Qingdao Liuting International Airport to Shibei District of Qingdao is Z 
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= 27km, and the normal driving time is about 36 minutes; the main fuel used by taxis is 92 
gasoline, the average price is 6.62 yuan / L, and the fuel cost per kilometer is about 0.57 yuan; 
the average unit time cost is about 25 yuan 7 yuan per minute. 

For other variables, according to the average taxi carrying capacity of 1-4 passengers, the 
average passenger capacity K is determined as 1.48 per car; according to the average boarding 
time in Hongqiao Airport survey report[4], the average boarding time t of passengers is 15 
seconds, i.e. 0.25 minutes; the taxi number in front of taxi drivers is randomly generated in the 
range of 200-1200 using MATLAB, to simulate the number of taxi passengers arriving at the 
airport. 

3.2.2 Model results 

Considering the influence of different flight number a and vehicle queue number m in 
Qingdao Liuting International Airport on the cost difference between airport taxi drivers 
choosing to stay at the airport and returning directly to the urban area in different periods of 
time, this paper selects only two representative periods - high and low landing periods, and 
replaces the above-mentioned data into the cost difference model. 

 

C
)]([])[( 21 gZfZ

n

m
ctm −+++−+= 

 

        

0.175 97.39 3.5 [ ] at the peak
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Put the data of two periods into the cost difference model, and get the results as shown in 
Table 2 by MATLAB. 

 

Table 1. Cost difference results 

 
 

3.2.3 Analysis of model results 

From the above table, the following conclusions can be drawn from the analysis 

1. In the low descent period, when there are fewer vehicles in front of the queue, the driver 
will choose to stay to receive passengers, which is in line with the reality. Although the number 
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of flights in the low peak period is significantly reduced, due to the scarcity of other means of 
transportation, people prefer to transfer by taxi. However, when there are more taxis in line, 
fewer flights and later arrival time, drivers are more willing to return to the urban area as soon 
as possible. 

2. In the low landing period, the number of flights has a certain impact on the decision-making 
of taxi drivers. The driver waiting for the arrival of the flight will consume time cost. At the 
moment, the driver's experience judgment is more important, such as whether the flight will 
end later due to seasonal factors, and whether passengers are inclined to travel.If you want to 
make the right choice, you need more experience. 

3. In the downhill period, assuming that the cost difference that the driver can accept is up to 
10 yuan, when the number of vehicles in the pool is more than 500, the driver will give up 
receiving passengers at the airport and return to the city empty. 

This phenomenon can be explained as follows: although it is in the high descent period, there 
are many landing planes and large passenger flow, but due to the operation period of airport 
bus and bus, private car travel is also relatively common, and the number of taxi passengers will 
not be too large, which means that taxi drivers have to wait for a longer time. At the same time, 
during the day, there is a large flow of people in the urban area, and there is a large demand for 
taxis. Drivers returning to the urban area in advance can receive more passengers and make 
more profits. 

4. During the high landing period, the impact of changing the number of flights on the result 
is negligible, that is, there is almost no need for taxi drivers to wait for passengers on the next 
flight. Here, the effect of flight number a on cost variance C is discussed through sensitivity 
analysis, as shown below. 

3.2.4 Sensitivity analysis 

In the high descent period, the influence of changing the number of flights on the result is 
considered. When m = 1200, the results obtained have great changes.Therefore, the case of M = 
1200 is discussed, and the influence of the result on the parameters is measured by the relative 
change value. The sensitivity of cost variance C to flight number a is recorded )S C a（ ，  , 

)S C a（ ， It is defined as [5] 

 

                         
/

( , )
/

C C dC a
S C a

a a da C


= 


                         (12) 

 

Can get )S C a（ ， It is about 0.06, that is, 1% change in a and 0.06% change in cost. That is, 
under the condition that other conditions remain unchanged, the change of flight number a has 
little impact on the cost difference, that is, the cost difference has little dependence on the 
variable of flight number. This is because the number of flights arranged during peak hours is 
large and the interval is short, and passengers almost continuously queue up to take a taxi, while 
passengers need a certain boarding time, so only the time for the vehicles in front of them to 
pick up passengers and get on the train should be considered. 

4. TAXI DRIVER SELECTION STRATEGY 

When the difference between the airport pick-up time cost and empty car return cost is 
greater than 0, it can be considered that the cost of staying at the airport to pick up passengers 
is greater than the cost of returning empty cars to the urban area. Therefore, choosing to return 
to the urban area can better ensure the economic interests of drivers; when the difference 
between the two is equal to 0, it can be considered that there is no difference in the cost between 
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the two, and the driver can choose according to his personal preference; when the difference 
between the two is less than 0, it can be considered that the cost of the driver staying at the 
airport to pick up passengers is less than the cost of returning to the urban area empty, and 
choosing to stay at the airport to carry passengers can ensure the driver's economic interests. 

However, due to the differences in personality or willingness of taxi drivers in real life, when 
the difference C is not 0 but the absolute value is small, that is, the cost of the two options is 
similar, the drivers may not care about this small part of the cost, and prefer to choose a more 
worry free alternative. Here, it is assumed that the maximum difference acceptable to the driver 
is Q. if the absolute value of the difference between the two is not greater than Q, the driver can 
be regarded as no difference between the two and make a random choice according to his 
personal will; if the difference between the two is greater than Q, the driver will choose the 
scheme that can better protect his own economic interests. 

 

Table 2. Taxi driver selection strategy 

Difference Value Selection Strategy 

C > 0 and |C|>Q Empty car back to the city to pick up passengers 

C = 0 or |C| ≤Q Choose according to personal wishes 

C > 0 and |C|>Q 
Go to the arrival area and wait in line for the passenger to 

return to the city 

5. CONCLUSION 

In this paper, aiming at the taxi problem in the airport, combined with the law of the change 
of the number of passengers in the airport and the relevant factors affecting the decision-
making of taxi drivers, a decision-making model based on the cost difference is established. 
Through further data collection and calculation, the variable rules are mined, and the feasibility 
of the model is verified. The model proves that the information observed by drivers at the 
airport can effectively help drivers to make decisions. At the same time, personal experience 
judgment also affects whether drivers can make correct decisions. In order to improve the 
operating environment of the airport, it is an effective method to establish an information 
platform for drivers to exchange experience and understand real-time data. At the same time, 
in real life, appropriate consideration factors for different scenes and effective use of real-time 
data can solve more urban traffic problems, which has strong practicability.  
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