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Abstract

With the popularization of smartphones and the ride-sourcing market, ride-sourcing services
have become a major transportation mode for the public. Undoubtedly, as the ride-sourcing mar-
ket keeps growing, the operating behaviors of ride-sourcing vehicles will yield a great impact on
the traffic flow distribution across road networks, and further impact future transportation plan-
ning. Different from the private passenger vehicles, the routing behaviors of ride-sourcing ve-
hicles are heavily affected by the travel demand of ride-sourcing customers. As a result, the tradi-
tional network equilibrium model cannot be directly applied to the ride-sourcing vehicles. In this
study, a variational inequality model is developed to capture the impact of travel demands on
ride-sourcing vehicles’ searching and routing choices, and further to delineate the resultant net-
work equilibrium flow distribution. Numerical examples are conducted to demonstrate the viabil-
ity and the performance of the proposed model.
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Figure 1. Road network
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Table 2. Link parameters

=2 REESH

BT S iy 2 C, (veh/h) t, (min)
1 1 4 12 5
2 1 5 18 2
3 2 4 35 3
4 2 5 35 9
5 4 5 20 9
6 4 3 45 8
7 5 4 11 4
8 5 3 60 7
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Table 3. Demand matrix of passenger cars and ride-sourcing users

3. FAREMNAEFRZHITHERIER

MEH
O\D 3 O\D 3
1 10 3 5
2 30 4 15
Table 4. Link flow distribution under the network equilibrium
4. BRHE THBRRZERSH
B ID Fh 5K 2537 = (veh/h) W £ 2 3 5k (veh/h) FAJ B (veh/h) i 71 (min)
(1,4) 0 2541 25.41 20.09
(1,5) 10 40.74 50.74 20.94
2, 4) 0 58.64 58.64 6.55
2,5) 30 11.35 41.35 11.63
4,5) 0 0.83 0.83 9.00
4,3) 0 83.22 83.22 20.04
(5,4) 0 0 0 4.00
5,3) 40 52.92 92.92 13.04
Table 5. Path flow distribution of passenger cars under the network equilibrium
=5 BMHERS THARERERESH
FhZK % OD HeA AT RERA(Y) B 4% T 5 (veh/h)
1-4-3 42.12 0
(1.3) 1-4-5-3 42.12 0
1-5-3 33.98 10
1-5-4-3 46.98 0
2-4-3 28.59 0
@.3) 2-4-5-3 28.59 0
2-5-3 24.67 30
2-5-4-3 37.67 0
Table 6. Path flow distribution of ride-sourcing vehicles under the network equilibrium
= 6. BMBHERSTHRNAEREZRESH
BRSNS e A HARATREA(Y) PR A2 (veh/h)
1-4-3 42.12 24.58
(1,3,4) 1-4-5-3 42.12 0.83
1-5-4-3 46.98 0
1-5-3 33.98 40.74
(1,3,5) 1-5-4-3 46.98 0
1-4-5-3 42.12 0
2-4-3 28.59 58.64
2,3,4) 2453 28.59 0
2-5-4-3 37.67 0
2-5-3 24.67 11.35
2,3,5) 2-5-4-3 37.67 0
2-4-5-3 28.59 0
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Table 7. Revenues of different customer-search strategies and the corresponding adoption percentages under the network

equilibrium
= 7. BWERTS TR E I RIS E & W A R AR
HR S-S W as (¥ ) I 2 ZE B 2 (%)
4.3 3.78 38.40
1
(5,3) 472 61.60
4,3) 17.31 83.80
2
(5,3) 14.03 16.20
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