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Headway and fare optimization model for feeder bus of rail transit

XU Wang-tu, HE Shi-wei, SONG Rui
(School of Traf fic and Transportation, Beijing Jiaotong University, Beijing 100044, China)

Abstract: The cost and income of the feeder bus system of the rail transit were analyzed in
consideration of the elasticity of the passenger demand for the headway and the fare of the feeder bus,
and a nonlinear programming model as well as its solution method was proposed taking the
maximization of the gross system profit as the target function and the passenger volume share of the
rail transit as the constraint conditions. The numerical case study and the parametric sensitivity
analysis showed, there is a local optimingation solution of the model in the frame of constraint
conditions. The gross system profit gradually decreases in various rates with the increase of the
average single passenger waiting time and the bus fare. The sensitivity of the passenger to the increase
or decrease of the fare is more strong than that of the headway.
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Fig. 1 Feeder bus routes for case analysis
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Table 1 Partial parameters of numerical case

ZH fH
¢m/ (prs » (veh) 1) 180
e,/ (prs » (veh) 1) 90
2p 0.5
Zm 0.5
et 0.05
ep 0.2
qh1 Cqf1) prs/(km » min™1) 10(5)
gh (g9 prs/(km * min™1) 20C10)
gt (gh)prs/(km » min ') 30(20)
b /km 10
I /km 8
L1 /km 5
s/(JC « (prs)™ 1) 0.8
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Fig. 2 Convergence process of objective

function for numerical case
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Table 2 Optimal solution & objective function value for

various z, with fixed parameters in table 1

2 x*=[hbshi; F1~ h(x*) f(x™)
0.01 [8.01;16.13;2.10] —496 010 496 010
0.03 [7.00514.0032.09] —483 150 483 150
0. 05 [6.82;10.09;2.08] —475 270 475 270
0. 10 [4.88;9.5632.07] —454 310 454 310
0. 30 [3.6939.0452.02] —379 630 379 630
0. 50 [3.3239.00;1.89] —314 250 314 250
0. 80 [3.0638.00;1.81] —245 600 245 600
1. 00 [3.00;8.0031.77] —199 390 199 390
1. 50 [3.0038.0031.75] —106 610 106 610
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Table 3 Optimal solution and objective function value for

various e,, with fixed parameters fixed parameters

in Table 1

el x*=[ht;hi; F]~ h(x™) f(x™)
0.01 [6.18;11.5032.19] —392 620 392 620
0.02 [5.81;12.00;2.13] —356 140 356 140
0.03 [5.593511.7452.08] —325 380 325 380
0. 04 [3.43;10.0032.02] —326 280 326 280
0.05 [3.32;9.00;1.89] —314 250 314 250
0. 06 [3.23;8.58;1.83] —298 150 298 150
0.07 [3.17;8.00;1.78] —286 220 286 220
0.08 [3.1158.00;1.75] —267 250 267 250
0.09 [3.0638.00;1.74] —284 470 284 470

=1.00 JEATAT i - —
F4 R1IPSEAE,FEH e BEXEHMERHBRB R
R BE

Table 4 Optimal solution and objective function value for

various e, with fixed parameters fixed parameters in Table 1

e x*=[h};ng; F” h(x*) F(x™)
0.01 [7.44;12.64;6.00] —1 293 300 1293 300
0.02 [7.00;10.05;6.00] —1 268 200 1268 200
0.03 [6.8239.4636.00] —1174 500 1174 500
0. 05 [6.60;9.23;6.00] —940 100 940 100
0.08 [5.373;9.00;2. 36] —517 800 517 800
0. 10 [3.43;9.00;1.89] —447 030 447 030
0. 20 [3.32;9.00;1.89] —314 250 314 250
0. 30 [3.0038.00;1.50] —229 680 229 680
0. 40 [3.00;8.00;1.50] — 140 230 140 230
0.50 [3.0038.00;1.50] —50 790 50 790
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Fig.3 Curve fitting between f(x) and e, , e; with fixed
parameters in Table 1
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