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Table 1
Characteristics of the base case instances.

Trip pattern

Suburb to center

Avg. number of participants: 2849.4
Avg. number of drivers: 1425.8
Avg. number of riders: 1423.6
Avg. trip distance for driver: 7.58 mi
Avg. trip distance for rider: 7.64 mi
Avg. trip duration for driver: 30.34 min
Avg. trip duration for rider: 30.56 min
Max. distance to a meeting point: 0.5 mi
Travel (walk) speed to/from meeting point: 4 ft/s
Max. walk time to meeting point: 11 min
Driving speed: 15 mi/h
Rider flexibility parameter: 1.0

Driver flexibility parameter: 0.25
Maximum flexibility of driver: 20 min
Vehicle capacity: 3 seats
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Table 2
Results for different numbers of meeting points and types of matches.

0 1 2 4 4 4
System
Matching rate (%) 68.00 7114 7290 7483 7413  69.71
Mileage savings (%) 27.39 2836 2893 2963 2924 2759
Drivers
Matching rate (%) 6796 7093 7245 7408 7408  69.65
Trip time increase (%) 25.45 25.98 26.31 26.41 26.19 25.77
Riders
Matching rate (%) 68.11 7143 7343 7565 7426 _69.84
Trip time increase (%)  13.09  19.27 2274 2654 = 1643 1642 AT LARIRIEE T ,
Walk ti in: - 8:06 8:28 8:56 8:45 5:06 . Q
2lictime (min:9) Rider {1 OB BRI
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4**) meeting points OFER %, rider DODDE&IFEFEIZRTE.

100 Meeting points(d,

¥
X2
(R
0% ®
00’
(X2
0.0

o
% &% RS
% 5 K
R 0%, ose, R0RRR . >
% 53585 252585 505858585
QX 203, QXX QIR - \
250 25 20 20
XXX 3R 930595858 SRXRX
bogeses 3 2RRKS 23RS
wn SRR XK XRRXS RRRKS - > =% <
RS boges S RS
(«D) XRR 0K SRRXR SRRXR . .
R erases, 3% 5% L
O o 000 0.0 0.0 -
20 25050 250505 57
(D) 2525858 535858585 323232525 1(3 .l]{l) ];)()];r]. ()]:1
20 OO 30305
-~ RHRK IS SRR
< ES() RXRKY g SRRRK S =
KRR S \ \
QRIS RRXRR 7N H Eza
QXXX S RIS = .
2R 23RS
RRRKS ORRRK
LK K%
o SRXHR SRR
} RRRN aseteteds
SRR RS
R
XK
RXRK
SRRRK
SRR 2 —_ N
KARARXL — > A}
R Ell 7T - ¥
() RRRKS

> EE DO HILER (= meeting point
0 1 2 4 g% 4x* DEENS W) A BRI 5 778

B Two meeting pointsDPick—up point only
[ Drop-off point only ® No meeting points

Fig. 7. Use of meeting points in matches for different numbers of meeting points.



meeting points & A DX EIREE 28
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' — >IN Dmeeting points DI MIF T > X LIZEKTE

4*) single-rider / single-driver (ZBETE

4**) meeting points OFER %, rider DODDE&IFEFEIZRTE.

Table 3

Characteristics of the matchings in the optimal solution in terms of their use of meeting points for
different numbers of meeting points.

0 1 2 4 4+ 4+
No meeting points used (%) 100.00  73.31 60.38 47.57 48.72 76.98
Higher mileage savings (%) - 2326 3513 47.77 4745 2017
Feasible because of meeting points (%) - 12.75 19.40 2530  24.75 7.47
Detour became feasible (%) - 11.89 18.14 23.41 22.75 6.77

Time windows became feasible (%)
Mileage savings became positive (%)

1.58 217 3.20 3.23 0.84

HA & L TlE meeting points IZ & - CGEEIAAIEEIC/AE 572 2 & DY time window & V) H BBE
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meeting points DT & DEIRAIEL Y F ¥ T HANDRZELLER

TAZsAN D meeting points % 0, 1, 2, 4E D 4 DD F Y #F T
' — >IN Dmeeting points DI MIF T > X LIZEKTE

4*) single-rider / single-driver (ZBETE

4**) meeting points OFER %, rider DODDE&IFEFEIZRTE.

Table 4
Analysis of the number of feasible matches for different numbers of meeting points.
0 1 2 4 4+ 4

Single riders with feasible match 1290.6 1302.6 1308.4 1316.0 1316.0 1302.0
Number of single rider matches 20,253.0 22940.6 24,297.0 < 25836.0 ~ 25836.0 21,565.0
Pairs of riders with feasible match - 9.8 28.6 34 - 0.6
Number of rider pair matches 145.4 481.2 994.6 - 9.0
Triples of riders with feasible match - - 0.8 24 - -
Number of triple rider matches - - 10.8 28.6 - -

Meeting point DE A (Z K V),
<y F v TEIZ D WNT25% DK
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Table 5 Table 6
Effects of driver time flexibility. Effects of rider time flexibility.
Ciex = 0.15 Criex = 0.25 Crlex = 0.35 Travel speed to meeting point - Low High
0 4 0 4 0 4 Maximum distance to meeting point (mi) - 0.5 0.75 0.5 0.75
System System . .
Matching rate (%) 56.68 6496 6800 | 7483 7541 8211 Matching rate (%) 68.00 [ 7483 | 7984 7617 [ 83.84
Mileage savings (%) 2370 2665 2739 2963, 2923 3089 5 Mileage savings (%) 2739 \2963j 3132 3001 \ 32.14
Drivers rivers
. o Matching rate (% 67.96 74. 77.72 75. 81.5
Matching rate (%) 56.66 64.27 67.96 74. 75.36 81.19 Trip timegincre(as)e %) 2545 26.41 5685 2733
Trip time increase (%) 1935  20.66 2545  26.41 65 3231 Riders ’ ’ ’ ’ ’
Riders . Matching rate (%) 6811  75.65 82.02 7726  86.22
Matching rate (%) 3677 6371 6811 7565 7554 83l Trip time increase (%) 1309 2654 3878 1688 2127
Trip t'f}]e Increase (%) 13.09 2501 13.09 2654 13.09 2791 Trip time to/from meeting point (min:s) - 8:56  13:13 3:11 5:56
Walk time (min:s) - 8:52 - 8:56 - 9:08 Trip distance to/from meeting point (mi) - 0.40 059 043 070

driver 7' & V) RIFEOZE =5 1T A rider {8l TD ﬂexibility i?T%T/F 23
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Table 7
Effects of flexibility in departure time.
20 min 30 min 40 min
0 4 0 4 0 4
System
Matching rate (%) 61.27 67.07 68.00 74.83 71.75 79.21
Mileage savings (%) 24.21 26.03 27.39 29.63 29.25 316
Drivers
Matching rate (%) 61.24 66.88 67.96 74.08 71.71 78.05
Trip time increase (%)  24.59  25.37 25.45 26.41 25.81 2718
Riders
Matching rate (%) 61.37 67.33 68.11 75.65 71.86 80.43
Trip time increase (%)  13.09  23.92 13.09 26.54 13.09 27.95
Walk time (min:s) - 8:11 - 8:56 - 9:14
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Table 8
Characteristics of instances with different trip patterns and densities.

Drivers : riders

1:1 2:2 1:2 2:1 1: 1¢
Trip pattern Default Default Default Default Corridor
Avg. number of participants 28494 5578.6 4272.4 4272.4 2594.4
Avg. number of drivers 1425.8 2777.8 1425.8 2845.2 12954
Avg. number of riders 1423.6 2800.8 2846.6 1427.2 1299.0
Avg. trip distance for driver (mi) 7.58 7.60 7.58 7.59 9.36
Avg. trip distance for rider (mi) 7.64 7.62 7.64 7.68 9.35
Avg. trip duration for driver (min) 30.34 30.39 30.34 30.38 37.43

Avg. trip duration for rider (min) 30.56 30.47 30.56 30.70 37.38
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Table 9
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Effects of trip patterns and density.
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Drivers : riders

1:1 2:2 1:2 2:1 1:1¢
0 4 0 4 0 4 0 4 0 4
System
Matching rate (%) 68.00 74.83 75.02 82.91 52.40 59.75 61.34 62.69 72.16 78.26
Mileage savings (%) 27.39 29.63 31.06 33.65 21.83 25.42 26.39 2711 31.35 33.26
Drivers
Matching rate (%) 67.96 74. 75.3 81.57 78.49 84.22 46.07 47.09 72.31 77.51
Trip time increase (%)  25.45 26.41 25.75 2743 25.45 26.13 20.13 19.40 2256  23.46
Riders
Matching rate (%) 68.11 75.65 74.73 84.26 39.35 4752 91.87 93.88 72.23 79.21
Trip time increase (%) 13.09 26.54 13.13 28.16 13.09 29.22 13.09 19.12 10.70 21.54
Walk time (min:s) - 8:56 - 92:19 - 9:41 - 7:50 - 9:00
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Further Research Topics
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