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Abstract

This paper aims at modeling the problem of how to maximize the passenger revenue of airport
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taxi. Firstly, the covariance test is used to exclude the influence of the number of taxis and the
number of passengers who want to take taxis back to the city on the choice of drivers. Combined
with the taxi pricing standard and the relevant data obtained by consulting, the function models of
the net revenue of carrying passengers and the waiting time of taxi drivers under the two choices
are established respectively, and the intersection point is obtained. The intersection point is an
important factor affecting the decision of drivers. Finally, combining with the queuing theory, a
mathematical model is established for drivers to judge the waiting time based on the observed in-
formation, and then the driver’s choice strategy is obtained. Finally, the model is simulated with
the real flight and taxi data of Shenzhen Bao’an Airport.
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Figure 1. Inbound and outbound flights
1. HEHEMYEE

R B HE H WL 37 () 306 5 3k £ HHRL 22 A D i AT 7 SUMORESR A S5, SR B 7 22 4 SU B AT T 5R
E(X), E(Y ) 1A HE S ATLE 4 5 T S B B 24
Cov(X,Y)=E[(X-E[X])(Y -E[Y])]
= E[XY]-2E[Y]E[X]+E[X][Y] (1)
= E[XY]-E[X]E[Y]
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Table 1. Taxi pricing standard
1. HAEENRE

9 %(7:00~21:00) 7% 1 (22:00~6:00)
0-3Fk 14 JEiEB A 18 JL B
3-15 Tk 2.5 JulFk 3.1 JuFK
KT 15 TK 3.6 T/ TR 4.7 Tk

15 23fe % e A= SO 9 94T B AR AR R HOG 3R
14(1<3)
FIR: W=<25l+65(3<1<15) )
3.61-10(1 >15)
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Figure 2. During the day, taxi drivers get paid to pick up passengers
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Figure 3. Taxi drivers get paid to pick up passengers at night
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Table 2. Number of airport vehicles per hour
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Figure 4. Number of vehicles at the airport per hour on 12 June-time image
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Table 3. Number of flights actually arrived
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Figure 5. Actual number of arriving flights-time image
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Table 4. Number of passengers choosing taxis

4 EFHBENFRETAK

0 6930 5 0 10 1860 15 1530 20 2370
1 360 6 0 11 1560 16 1470 21 2490
2 0 7 30 12 1110 17 2790 22 2640
3 0 8 810 13 2190 18 3240 23 3240
4 0 9 1980 14 1710 19 2730
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Figure 6. Rate-of-arrival-time image
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Table 5. The calculation results
=5 HELER

Ao EHFHEERUE, 5EEHRE

WA CPREAR St ST mEETEERE sl EEbKiee s
0 170.4875804 9.840552978 420 36.36363636 124.7731844 28.623 CIRE A
1 6.65E-05 4.92E-05 17 inf 0 705 A 37 X
2 0 0 62 inf 0 705 I 5] 77 [X.
3 0 0 59 inf 0 705 [6] 3 17 [X
4 0 0 2 inf 0 705 [a] 5] 77 [X
5 0 0 9 inf 0 70.5 B F 7 [X
6 0 0 3 inf 0 705 [a] 5] 77 [X.
7 8.81E-06 8.51E-06 79 inf 0 45 ] 2 77 [X.
8 170.1374469 9.76959213 416 35.83118002 92.78597688 7.825673077  WLIHAE
9 52644.22445 1063.519686 542 16.42424242 122.101628 ~36.099631 VIR e
10 5935.720592 182.3570074 356 16.40552995 1221388368  —36.19213483  HLIHLEfE
11 140.7933636 9.500226965 401 40.58704453 87.63008515 12.18164589 VIR e
12 86.76123981 4342404395 220 16.51651652 121.9184769 3564654545  HLIHZEAS
13 110.7620313 5.057627001 542 37.12328767 91.32610509 9119557196  WLI%%5t%
14 1043.403792 4067851039 301 17.60233918 119.80383 -30.6717608  HLIHLEAE
15 150.7568889 9.853391432 280 27.45098039 1035182679  —3.522857143  Hliptss
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Figure 7. Average waiting time-actual arrive rate image
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Table 6. Status of calculation results function
= 6. ITEERREIRNR

SPRBIE R R g5 R Fad A iG55 i 5 RRCEEEPN§ IR I A BRECIRIL
17.325 0.825 0.002223088 5.775 170.4875804 9.840552978
1.35 0.064285714 0.637628149 0.45 6.65E—05 4.92E-05
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
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Table 7. Status of final result function
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RESE =L PN ) RE2EEEInE WA SRl BRHCR L
170.4875804 9.840552978 124.7731844
6.65E-05 4.92E-05 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
8.81E-06 8.51E-06 0
170.1374469 9.76959213 92.78597688
52644.22445 1063.519686 122.101628 A
5935.720592 182.3570074 122.1388368 A
140.7933636 9.500226965 87.63008515
86.76123981 4.342404395 121.9184769
110.7620313 5.057627001 91.32610509
1043.403792 40.67851039 119.80383
150.7568889 9.853391432 103.5182679
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