517 B 2 KIPEBEIXZZ2R(BAMFEW) Vol. 17 No. 2
2020 4 6 H Journal of Changsha University of Science & Technology (Natural Science) Jun. 2020

XEHS:1672—9331(2020)02—0046—08

SH#ESEMEESNMERERASTHERHFR

EER LR K

(KVH T K2 scias i TR 2EBe IR Kb 410114)

OB FIE T S A I 5 4 L U IR A B M S R BRI T A B g e
o 3 524 5 0 280 e 4 8 56 36 5 0 0 0039 sk o L
o 6D 0 B 985 AT 7 B0 05 A 5 5 LT3 % A O 7 0 L o A 2 T i A XU AL
Sl B 5 5 T L GE A B A A5 5 R TR BT L B4 SR R T A 57 1 A A B R
LR 5 O 0P S 4L L I U R HE 8 56 O S 0. 8 96k
SRSy 72.7% R R I 1.2 TE/0. 5 b AN HIR Y 27, 3% s RUAE 7 U6 I 955 A 5 B i
S 0.5 56/Km A 89, 194365 MU LRIl 1.5 96/0. 5 h AN 10.9% . SR AT
U 7 80 52 35 24 S D L« 03 A 2605 20 6 19 6T B4 WEAE T 87, 590 MBI BB T 22, 594
B R T R 2R AL A R 0 7 R I B A SO 3 A I 4L A B 2
%6 I A0 80 2 14 0 A B O P A5 R 3 1 A M 3 L B9 4 AR T

) e,
KEER S TR TR A R B BN 38 s SUZ AR s g S s
FESES: U491, 1 XERFRIRAD: A

Pricing study on responsive feeder transit considering the
competitive relationship with shared bikes

WANG Zheng-wu, TAN Hai-ting, LIU Jie
(School of Traffic and Transportation Engineering, Changsha University of Science &
Technology,Changsha 410114 ,China)

Abstract: The pricing problem of Responsive Feeder Transit (RFT) considering the com-
petitive relationship with shared bikes was studied. Firstly, the revenue model including
basic fare and passenger travel delay penalty was constructed, in which the basic fare of
REFT and shared bikes was the function of distance from demand point to transfer station
and rental time, respectively. Then, the pricing game process under the condition of com-
petition between RFT and shared bikes was analyzed, and a nested bi-level programming
pricing model was constructed. Finally, a solution algorithm was designed based on sensi-
tivity analysis and genetic algorithm. The results show that the proposed method can effec-
tively determine the unit fare and passenger flow sharing rate of RFT and shared bikes.

When running with single-vehicle RFT: the unit fare of RFT is 0. 8 yuan/km, the sharing
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rate is 72. 7%, and the unit fare of shared bikes is 1. 2 yuan/0. 5 h, the sharing rate is
27.3%; when running with double-vehicle RFT. the unit fare of RFT is 0. 5 yuan/km. the
sharing rate is 89. 1%, and unit fare of the shared bikes is 1. 5 yuan/0. 5 h, the sharing rate
is 10. 9%. Compared with the single-vehicle RFT, the basic fare of the double-vehicle RET
is decreased by 37.5%, and sharing passenger flow of the double-vehicle RFT is increased

by 22.5%. The double-vehicle RFT can significantly increase the social benefits. However,

the total revenue of operators has been significantly reduced, which requires the government

to increase financial input. The social benefits of shared bikes and the total benefits of the

operators are significantly reduced in the case of double-vehicle operation mode. With the

improvement of the operation mode of the RFT system, the competitiveness of shared bikes

has a relatively declining trend.

Key words: traffic engineering; fare; RFT; bi-level programming; game; shared bike
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Table 2 Running route of single-vehicle RFT

St 5 — JE T

ey
Bk R % A =
2 — 535 % b

3B (71 [} (8]

1 8:00 A 0—4—3-8-0 8:12
2 8:12 A 0O—2—6—5—9—0 8:26
3 8:26 A 0O—11—-1-7—10—0 8:39
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Table 3 Actual fare of single-vehicle RFT

g I RS BRAME
8 /km /6 2 ]/ min #r/ot
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5 1.6 1.3 0 1.3
6 1.8 1.4 0 L4
7 1.7 1.3 0 L3
8 1.6 1.3 0 1.3
9 1.2 1.0 1 0.5
10 0.9 0.7 0 0.7
11 1.4 1.1 0 L1

F4 MEiZATe RFT 69217812
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Table 5 Actual fare of double-vehicle RET
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11 1.4 0.7 0 0.7
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Table 6 Comparison of results between single-vehicle

and double-vehicle RFT
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