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— INTRODUCTION
* Ride-splitting services such as UberPool offer a discount if a
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user accepts to travel with another rider; discount is 41 42 43 44 45 46 A7 48°49 50
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* Pooling can reduce waiting time and prevent unserved Define choice model LY g
requests, but only if rider accepts to share given the trip 2122 23 24 25 26 27 28 29 30
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e This project models rider acceptance under different
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pricing policies by creating a discrete-event simulation in a Y

congestible network, and investigates the prospect of ride- Test pricing policies

splitting as a measure for demand imbalance reduction BT—H

Project workflow Simplified road network and zones in Shenzhen, China
— SIMULATOR FRAMEWORK — CHOICE MODEL

* 3-hour simulated non-uniform taxi demand with 40’000 trips/h in When matching two riders for a shared trip, given the corresponding

the 1stand 3" hours, and 80’000 trips/h during the 2" hour [1] incentives and detour, the probability that a rider n accepts to share is
+ Next-event time advance mechanism implemented in Python to formulated below [2], where B, 5, and &" will be calibrated.

carry out matching, pick-up, drop-off, and vehicle movements «  Binomial logit model:
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» Greedy per-request matching, no knowledge on future demand N are = (1 + e—ﬁ-X"—ﬁo—S")
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Modal split: ride-sourcing (15%) and private vehicles (85% and . Linear part:

abandoned ride-sourcing requests) .
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» Congestion dynamics: reduction in average velocity as a function g P A B B b B

of vehicle accumulation n in the system, calibrated with MFD [1] =w; B A} 4+ wy B AL+ B, AP
36e%’" if m< 36, extra travel time reduced waiting time discount
v(n) = ¢6.31—0.28(m—36) if36 < m <60, where m = i «  Value of time, ~N(20, 52) $/hour:
0 if m > 60. A,
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— PRICING STRATEGIES — RESULTS
Six §|mulat|on-l_ev_el incentives are te§ted to compare their impact on Fleet size: 2500 % shared % mismatch  vp,(km/h)
service level, minimum average velocity (v,,,), and average revenue.
U 32.82 50.17 9.96
Pricing Description PR 79.03 16.64 10.34
U  solo $2.20 + x - $1.00/km, shared $2.00 + x - $0.80/km PPR 91.14 0.78 10.46
PR max P} -R4_ Vne{ij} Fleet size: 4000 % shared % mismatch  vpin(km/h)
U+PR U during the 1% hour, PR for the remaining 2 hours u 28.05 53.94 8.52
. i . :
PPR  max Pl -PL - (Rl..+R..) PR 74.82 12.28 8.75
U+PPR U during the 1°* hour, PPR for the remaining 2 hours PPR 89.89 0.64 8.93
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*Urebal: if shared trip’s destination zone (x-axis) has high abandonment, use PPR Comparison for fleet sizes of 2500 (small circles) and 4000 (large circles)
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