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Multi-scale spatial heterogeneity analysis of influencing factors of

ride—hailing travel demand
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Abstract: In order to explore the influential mechanism of multi-scale ride-hailing travel demand, the
travel demand of ride—hailing are analyzed based on the multi—source data. Constructs a multi—scale
geographically weighted regression (MGWR) model with short and long distance ride-hailing travel
demand as the dependent variable. The effects of built environmental attributes such as road network, land
use, population density and public transportation on the demand for ride—hailing and their spatial
heterogeneity were revealed. The model results show that the fit of the multi—scale geographical weighted
regression model is better than the traditional geographical weighted regression (GWR) model and the
ordinary least square (OLS) model, and the influential factors for ride-hailing travel demand have
significant spatial heterogeneity. The primary roads density is positively correlated with the short—distance

ride—hailing in the city center, and negatively correlated with long—distance ride—hailing in the city
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periphery. Population density is positively correlated with long—distance ride—hailing in the suburbs, and

negatively correlated with the demand for short-distance ride—hailing in the central urban area. Short-

distance ride—hailing competes with public transport in the urban centers, while long—distance ride—hailing

complements the lack of public transport services around the city. The findings can not only dynamically

optimize vehicle configuration and scheduling, but also promote the sustainable development of ride—hailing

and shared mobility.

Key words: engineering of communications and transportation system; ride—hailing shared mobility;

spatial heterogeneity; built environment; multi-scale geographically weighted regression
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Fig. 1 Overview of the study area



- 1570 - TR K FF

(T % k)

% 55 %

x1 TEMRFITER

Table 1 Descriptive statistics results of variables
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Table 2 Multicollinearity test and spatial

autocorrelation test results

K i
o "
CEK PR S
e EE CYE] VIE
H| 2]
Ny Ny Moran's T Z1{& P1i
LDT 0.452  193.613 0.000
SDT 0.376  161.972 0.000
0.063 0.057""  0.102  43.361 0.000 1.112
%
INE
0.200 0.164""  0.359  156.490 0.000 1.441
Vi
A
0.103 0.093"  0.201  86.061 0.000 1.601
fislk
0.253 0.190""  0.205  88.196 0.000 2.325
file %5
NG|
) 0.266 0.264"  0.255  108.842 0.000 2.077
ik 55
—0.115™ —0.160™"  0.103  44.025 0.000 1.622
fike 55
%
. 0.256 04657 0.323  137.649 0.000 2.279
B
Hb T
—0.052"" —0.250""  0.297  125.970 0.000 2.167
N5k
3.2 BEIZRLEK

BT OLS B AU i 1 1) fif g A8 i, 43 i) 2 ST
GWR AL B MGWR A B | I Fb A 3 Fh 452 20 117 41
BRCR . B4 A2 W bR VT AL B 0 3G 8K
o mE 3R, Hod AICAH MR  RME FI R?
B Ry, 2% B ASE Y 0L Al S O R
X TR B I 2 A AT R R BE A, MG W R A5 Al
R*ME A GWR 5 OLS 4 5 # & T 0.017 Al
0.351; R fHHI L GWR 5 OLS 43 342 % 1 0. 025
F10.339; AICABE # e GWR 5 OLS 43 53/ T
683.715 f1 2 716.43. M A E R E , &R
OLS A (1717 9 A FEAS G 1 7345 ] i GWR A
TR U Jir A5 A8 A R AR 2 |) B ¥ — 3%, Iy
AR HE 95 N 755 MGW R B Y {5 5 R [A] A5 4
FHORUEE A8 25 ) b BA R TR Y 4 58, Xl (61,

#&3 OLS.GWR5MGWR# B & R L&
Table 3 Comparison results of GWR, OLS and MGWR models
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Fig. 2 Spatial distribution of regression coefficients of MGWR model
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