y

Dynamic ridesharing
- |s there a role for dedicated drivers”?

Alan Lee, Martin Savelsbergh
Transportation Research Part B, Vol. 81, pp. 483-49/, 2015.

2016/5/18(7K)
HEmakaE =4

M1 =KREEF

y



)R

1. Introduction: &% &

2. Ridesharing system: 54k x7mIL— L

3. Literature review 548>z 7 /IL—F 1R E
4. Formulation: fEE =1k

5. Heuristics: i £M&Et

6. Computational results: #ast&
EbbhENDE: -

E L CEETILTVX LDOF R ELNSEKY
TL—LDHFHLWELSEHIZR



1. Introduction

b =
S =

7

FARS 7)) T DIE DR IR DR LY

=Y —E XTI RBII B D R DR

WEEER AL RO —ER I EH
ZMEDNTRIZZHFNEY —ERERE

—E AT TRITZDATHmESE,
NABEDNSEREFOIENDE.

> IVTFUTRNRILDISZE
o« RSAN—DEYTHEETESD
SAE— REFEE BOHRTNERE /A0

—>TAX—ZX T BHHENKEL




1. Introduction

W 55
RIAN—FBOICLIZE > TTAM T —DOBEHDEENEEZS
HBEMTEDDTILIZLI.

BREE XD EB
FARS TV T AT LAIZERBRSAN—2E AT BED
A -RHEgELR A - OANDTEERAET S

SMEBRILTORYF T +EBERRIAN—DIL—T420T%
B H%f:%i.%)ﬁ:ﬁi



2. Ridesharing system
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2. Ridesharing system
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2. Ridesharing system
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2. Ridesharing system
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5. Heuristics

BAIREGNREERICEIT 2 - R LGB0,
R EHBETERIEL TS

B REDRIENKERDEHBR BT RKDODONRE L=,
(AREA—YRTF AR ETEH

B3 B gy 25k (Heuristics)
FEDFBEDORILIEZOD, BRERAIZEEENKRDHND
EhMhH>TWNEFE
> BEEL B RONRENSHDIL—ILIZEDNTHEEEE
> E L BT REI HA NS H DI —ILIZE DS ENE

WA — R T4UX

Ea—ATAIRIZINTGA—REBILT
STREMRICTDTI=VY



5. Heuristics
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0. Computational study
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Heuristic validation
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Uniform distribution Five hubs Two hubs
Average difference in objective value 0.84% 0.72% 0.04%
Maximum difference in objective value 2.04% 3.15% 0.28%
Average difference in vehides used 03 03 0.1
Maximum difference in vehicles used 1 1 1
Instances where Opt was achieved 2110 5/10 810
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Computational results 28
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Fraction of riders that can be served by ad hoc drivers.

Num participants Num riders Uniform dist. Five hubs Two hubs
100 50 34.20% (17.10) 53.80% (29.40) 85.20% (42.60)
200 100 52.20% (26.10) 74.70% (37.35) 90.10% (45.05)
300 150 53.87% (29.43) 83.40% (41.70) 92.80% (46.40)
400 200 64.10% (32.05) 83.20% (44.10) 94.05% (47.03)
500 250 63.28% (34.14) 90.92% (45.46) 95.52% (47.76)
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Computational result
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Performance statistics of dedicated drivers.
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Total cost (per-rider cost) # ded drivers % served by ded drivers

90% 95% 93% 0% 95% 93% 90% 95% 98%
Uniform distribution
100 527.11 (18.90) 622.21 (20.15) 658.27 (20.65) 5.90 6.90 7.10 62.00% 64.38% 65.10%
200 631.92 (16.73) 769.00(1797) 862.89 (15.85) 7.30 9.10 10,10 42.00% 45.05% 46.73%
300 728.62 (15.56) 942,18 (17.20) 1059.62 (18.02) 8.60 10.90 12.20 34.59% 38.25% 39.93%
400 759.99 (14.62) 991.33 (16.00) 1158.35 (17.04) 8.60 11.50 13.70 28.78% 32.53% 34.59%
500 754.09 (13.584) 1037.52 (15.37) 1246.87 (16.74) 8.90 12.10 14.00 24.13% 28.28% 30.33%
Five hubs
100 224,59 (14.32) 289.70(15.55) 31283 (15.94) 3.10 4.00 4.30 34.67% 38.75% 40.00%
200 193.16 (12.56) 279.21(13.74) 33672 (14.45) 3.00 4.00 5.00 17.00% 21.37% 23.78%
300 120,15 (11.74) 24467 (13.53) 32363 (14.68) 2.00 4.00 5.00 7.33% 12.52% 14.90%
400 58.51(12.13) 169.73 (12.40) 27656 (14.14) 1.29 2.80 4.80 2.11% 7.16% 10.00%
500 47.08 (10.56) 121.46 (11.40) 22976 (13.08) 1.50 2.10 3.90 0.40% 4.50% 7.22%
Two hubs
100 49.62 (22.03) 11031 {20.23) 137.97 (21.47) 1.10 1.90 2.60 5.33% 11.25% 13.06%
200 140,35 (23.39) 13055 (23.57) 184.51 (22.9G) 1.67 1.89 3.00 2.00% 5.26% 8.06%
300 122.07 (26.76) 179.29 ({24.06) 191.47 (23.38) 1.50 2.33 2.80 0.67% 2.94% 3.31%
400 107.59 (26.90) 136,17 (24.12) 19589 (24.47) 1.00 1.83 2.60 0.22% 1.74% 4.03%
00 25.52 (25.52) 237.39(23.00) 176.43 (24.03) 1.00 3.00 222 0.04% 0.50% 2.65%

Number of instances for which no dedicated drivers were needed.
Uniform distribution Five hubs Two hubs
90% 95% 98% 90% 95% 93% 0% 95% 98X

100 - - - - - - - - -
200 - - - - - - 7 1 -
300 - - - - - - 8 4 -
400 - - - 3 - - 9 4 -
500 - - - 8 - - 9 8 1
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Decrease in total cost from lowering the required service level.

Uniform distribution Five hubs Two hubs

O8%-95% 95%-90% O8%-95% 95%-90% 98%-95% 95%-90%
100 5.51% (10) 15.38% (10) 7.53% (10) 22598%(10) 21.29% (10) 57.29% (10)
200 11.02% (10) 18.00% (10) 17.25%(10) 31393 (10) 42 .24% (9) 57.33% (3)
300 11.10% {10) 22.34% (10) 25.33% (10) 5338%(10) 41.77% (B) 69.96% (2)
400 14.36% (10) 23.50% (10) 39.84% (10) 71.44%(7) 59.38% (6) 71.93% (1)
500 15.93% (10) 27.57% (10) 48.56% (10) 76.75%(2) 46.97% (2) 93.30% (1)
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Effect of lowering the required service level on the average per-rider cost.

Uniform distribution Five hubs Two hubs

95%-90% 98%-95% 95%-90% O8%-95% 05%-90% O8X-95%
100 2.42% (10] B17%E(10) 248% (10) 7.95% (10) 5.96% (10) 12.06% (10)
200 4.68% (10) 6.93% (10) 4.84% (10) 8.53% (10) 8.44% (9) 5.53%(3)
300 4.55% (10) B.91% (10) 8.09% (10) 13.44%(10) 0.60% (6) 1.70% (2)
400 6.02% (10) 8.69% (10) 12.20% (10) 3.87% (7) 1.33% (6) 1.75% (1)
500 7.14% (10) 10,12%(10) 12.76% (10) B.15% (2) 2.44% (2) 6.20% (1)

BEERTAN—DEDZTAE—D T HHEE RO

Effect of lowering the required service level one the average origin-destination distance of riders served.

Uniform distribution Five hubs Two hubs

95%-90% 03%-95% 95%-90% O98%-95% 95%-90% 983%-95%
100 288%(10) 7.63% (10) 1.83% (10) 4.38% (10) 0.33% (10) 3.42% (10)
200 6.19% (10) 8.61% (10) 2.04% (10) 5.57% (10) 1.78% (9) 0.59% (3)
300 6.49% (10) 9.61% (10) 8.61% (10) 10.64% (10) 0.03% (6) 2.16% (2)
400 892%(10) 10.61% (10) 9.43% (10) 10.23% (7) 1.88% (6) 1.92% (1)
500 B.73%(10) 13.84% (10) 11.85% (10 0.57% (2) 0.25% (2) 6.22% (1)




ZINZEDTime FlexibilityDZEAL TH 7

BTime flexibilitydEHEE 24D NS0 EALI B TEHE

XS MNEDtime window Hl#MEE T HT=,
SINEIZZESNEENEVNSBRIRNTED

Percentage reduction resulting from greater flexibility.

Total cost Mum of ded drivers % served by ded drivers

90% 95% 98% 90% 95% 98% 90% 95% 98%
Uniform distribution
100 24.71%(10) 22.11% (10) 21.74% (10) 30.90% 24.94% 18.21% 18.31% 16.44% 15.90%
200 37.13%(10) 33.55% (10) 31.60% (10) 35.63% 35.16% 34.34% 27.44% 24.10% 22.47%
300 42.33%(10) 38.76% (10) 36.35% (10) 39.56% 38.93% 34.32% 31.98% 27.22% 25.34%
400 44.67% (10) 39.71% (10) 37.31% (10) 42.30% 37.45% 37.23% 32.87% 27.53% 25.08%
500 4528% (10) 39.74% (10) 37.64% (10) 40.42% 39.64% 31.83% 33.90% 27.32% 24.74%
Five hubs
100 32.94% (10) 28.54% (10) 26.86% (10) 32.50% 26.33% 23.33% 31.23% 26.05% 24.70%
200 63.73%(10) 48.34% (10) 41.13% (10) 53.33% 42.00% 36.17% 59.91% 44.80% 38.95%
300 B80.93% (4) 66.95% (10) 56.14% (10) 58.33% 57.67% 50.33% 79.43% 61.08% 49.42%
400 NjA 71.24% (7) 61.46% (10) M/ A 57.14% 61.50% M/ A 68.15% 56.74%
500 NjA 77.99% (4) BE.51% (9) M/ A 52.08% 58.52% M/ A 74.89% 63.85%
Two hubs
100 51.09% (2] 45.47% (9) 42.22% (10) 25.00% 31.48% 46.67% 50.00% 52.90% 47.90%
200 20,09% (1) 42.04% (5) 37.29% (B) 33.33% 17.33% 48.96% 25.00% 44.20% 44.12%
300 12.68% (1) 22.23% (4) 24.56% (7) 0.00% 20.83% 38.10% 12.50% 20.59% 27.96%
400 2498% (1) 29.07% (4) 2587%(7) 0.00% 16.67% 20.24% 25.00% 25.83% 27.07%

500 0.00% (1) 19.70% (2) 19.58% (8) 0.00% 25.00% 15.62% 0.00% 20,00 23.81%
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