N
N

N

HAL

open science

Competition in Ride-Hailing Service Operations:
Impacts on Travel Distances and Network Performance

Maryia Hryhoryeva, Ludovic Leclercq

» To cite this version:

Maryia Hryhoryeva, Ludovic Leclercq. Competition in Ride-Hailing Service Operations: Impacts on
Travel Distances and Network Performance. TRB 2023, Jan 2023, Washington (DC), United States.

hal-04700640

HAL Id: hal-04700640
https://hal.science/hal-04700640v1

Submitted on 17 Sep 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-04700640v1
https://hal.archives-ouvertes.fr

)Z( Universite Competition Iin Ride-Hailing Service Operations: III:NTPE

Impacts on Travel Distances and Network Performance ©

Gustave Eiffel

Maryia Hryhoryeva*, Ludovic Leclercq
Univ Gustave Eiffel, ENTPE, LICIT-ECO/, F-696/5 Lyon, France

Network speed

* Assess and compare different matching processes related to the different levels of competition. g >-03 17— Cooperation # of RH vehicles = 600
| o)
* We propose a modeling and simulation framework based on the M-model MFD. It monitors the remaining travel distance of all vehicles. We = —e— Competition RH demand share = 2%
focus on accurate dynamic estimation of trip lengths for the different vehicle states based on the immediate system state. §5-02 Coopetition
Assumptions 5 5.01-
E : /
)
Passengers RH Vehicles Private vehicles Scenarios (decision rules and cancelation): v 5.00-
(queuing theory) (M-model) (M-model) o o _ . _ >
:¢ Competition (no interaction among the companies £
—— g
ldle moving to except network SpQEd). < 4.99 é :'3 Zl-
ick- - . : : |
________________ : assenger 2 Cooperation (full data sharing — monopoly scenario). Number of companies
e ba :¢ Coopetition (demand request transfer to rival’s

Canceled demand

.................... company after an exclusive time period). g
Queue waiting time threshold — 3 min. R
Idle distance threshold for matching. 2
2
. &
Methodologies S5
D 4-
Proxy smula{t}mn — estlmatlgg distance dlstrlb&tlon Matching - Cobb-Douglas function: ¢ 5.
O
Idle trip when RH vehicles Idle trip during shortage of ggarvyice distance LREI(t) = F(A(t), n! (b)) 21 . *
[ ] = o . 3
are available RH vehicles $ F(x) - regression function Number of companies
o 600 LRHI(t) - average idle distance
2 '0'3‘:, . 500 %’ A(t) - demand rate . User waiting time
C £ 06 o3ed B '.' _ 5 £ 0-6 n!(t) - number of vacant RH vehicles =
L e o &, Tl S 400 = c 60 -
o 3 0.4 .:Og%ogég - S € o =
88 gpf it o TP B0 cao \ 4 2 50-
o o B -0 M-model: 20l *
- 200 oael: T 40
100 s 0K(t) = Inf(t) + a M~ (©) nk(t) 0 30-
g :
0 % 20 -
1 2 3 4 G
|dle distance (km) %:) 101 o
Key idea: _ , , .
Cooperation/competition between companies changes which vehicle can fit a travel request. Estimated from proxy simulation Number of companies

The key factor is the distance between the customer and the matched vehicle. It depends on the demand
density and its distribution among the companies, and the company’s number of vacant vehicles.

Conclusion and perspectives

2¢  The level of competition significantly impacts the user service quality for the same total number of vehicles.
2  For a low market share (2%), the impact of competition is marginal on the network congestion. It becomes
much higher for a high market share (15%).
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