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Path_1

BJ-1 Braess network with three paths: (1) [0,a1,a4,d], (2)
[o,a2,as,d], (3) [0,a1,as3,as,d]. The numbers in the
parentheses on each link indicate the link attribute vector
Lg = (xa,laxa,nya,Zi)-

-1 Four test cases. The letter ‘G’ indicates that the attribute is
a global variable, and ‘L’ is a local variable. The number
for each attribute is the coefficient of the attribute. The
resultant global and local utilities for each case are also
shown in the fourth and fifth columns.

Case T T2 z3 Vg vl
1 G/—-1 - - —x 0
2 G/-1 G/-1 - —(z1 + x2) 0
3 G/ -1 L/-1 - —x1 —T2
4 G/-1 L/+42 —x1 23

-2 Route choice probabilities for four test cases.

Case Py Py Ps
1 0.0900 0.2447 0.6652
2 0.2447 0.6652 0.0900
3 0.5521 0.2447 0.2031
4 0.3776 0.2447 0.3776
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s=0~10 s=11~20
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0 [ee]
6.51 213 5.97 212

-2 Link travel times averaged over times.
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-3 Link inflows averaged over times.
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-4 Link flows evolution.
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(® Kannai sta.
— St.w. green
— Crosswalk
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-5 Pedestrian network for real application. The area is a mile
square centered on the Kannai station. Green lines indicate
streets with green, and red lines are crosswalks.

#<-3 Estimation results.

Global-Local w. (11)

Global w. (10) g fixed tg estimated
Blen -0.264 -0.211 -0.209
std.err. 0.014 0.031 0.139
t-test -19.508 -6.907 -1.501
Beross -0.758 -0.569 -0.560
std.err. 0.082 0.138 0.532
t-test -9.282 -4.123 -1.052
Bereen 0.226 0.507 0.510
std.err. 0.036 0.212 0.702
t-test 6.317 2.395 0.726
g 0.600 0.575
std.err. - 0.391
t-test - -1.09
LL -1616.445 -1575.328 -1575.202
#paths 410 410 410
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®]-6 Simulation scenarios.

N7V > 7T Green, =1 & L72%H D% “Scenario A,
S HICHBTREINZY VTS Green, =1 2 L7
H D% “Scenario B” ¥ §%. #£-3 DHEEHEREH VT,
% F V) AITDWT Global £ 718 X U Global-Local
E 7L (with estimated p,) T 100 AT % OD [
TAERLMEREX-7T RS, VY 70FRIEZEDY
VIR INZBEBZVIZERL, DRvieE
(o TED, FIAAINTLRWVY ¥ 7 3FHE
BN07Zo72dDTH5.

Base Scenario TIZIXTDY > 2 T Green, = 0T
» % 7-%, Global-Local €7\ % FHEIMIZ Global €7
NEIRBI, 78T A =& Bion, Beross, BEERT —IL
fig DIEWVIZE D, BT LB THRRICERIMET TN S,
Scenario A T, & LOMAF/ICHESI LTV
73, Global-Local &7 /L CTIEHFERICHTEHICEERHIE 1
T, EFAMTHROEBVAE LT WS, Global &5
M & BFHETE, BA SRR IR I I ER AT &
N, HFED & EHETT ANk U CEDSITE IS
%—7, Global-Local &7 /L CldkrHIDTFAE % 383
BWEPETHEITT 2T ENZL L FEET 5. Scenario B
TR Y ¥ 7 CEEE T 2 (HFERICEREIN D)
VY7 EA SR, XD E#ENCBEIT 2 51T
EHEMU 7.

IS DFERD H1F 5N 2 BURKIRIE, Xy b7 —
7 DIEMEDRFTNCERME NS & X, BURZEATAN
XHKE XD EHRIGEET I2HENHLE NS LT
#»%. Global-Local EF /L TiHMliE Nz X512, SH7E
ML D ED T WEBICEREER S A HEBABUR
ZEANT ST, REERITEZ /ATINCEET 5
ZEMWTES.

% 66 Bl L AFEAMAREKRS - HRE

AZETIX, v b7 —ZITENCE T 5 KB R A2
BT L RPN RO E B U, #ic 2EIRITE €
FUAZRRE L. BAARICIZ, RL EFLOHIRZIHEE
BEDMRT 27 Ta—F1ckh, 2y b 7—20BEMH
T ITNTF R =)L (KB - RFTHY) RITEIN O
BENMTE2 2Rz EEOERAITE, 1§
MILAE DB X D FRAE O FTEREE ¥ B DI
Xy 7PEFNTRFANZEREEIET, @R
DEAFITANENT B2 e PRI,

F 1 EBOBITE T — ZRADOHEA T, #EK Eokk
H (D3 7= & T DIRATENCERAMIE 3 LARE L7
ETUH, WEO CRIBIERMOREITHD ) FEHk 5%
REFVIDDEVEGERBL. 25615, 251Kk
AT EBEIMIFEET 2 75— ATX, HITE ED R
TV IE R T 2 IR ICBEREA 217 5 BED
HBrZr%E, >FVIAHICEDIERLZ.

B ARWFSIE JSPS BHIFE 20K14899 DB % 52 F
THEMLZDDTY. AW TIEE 6 [MHAH T
Bo—> > b))y THREMEHED T — & % ZHRAEW
FEE SHCHERLELE S ZIEHOEERL
EJc

BE IR

1) Como, G., Savla, K., Acemoglu, D., Dahleh, M. A., and
Frazzoli, E.: Stability analysis of transportation networks
with multiscale driver decisions, SIAM Journal on Control
and Optimization, Vol.51, No.1, pp.230-252, 2013.

2) Mahmassani, H. S. and Jayakrishnan, R.: System perfor-
mance and user response under real-time information in a
congested traffic corridor, Transportation Research Part A:
General, Vol.25, No.5, pp.293-307, 1991.

3) Mahmassani, H. S. and Liu, Y.-H.: Models of user pre-
trip and en-route switching decisions in response to real-
time information, /FAC Proceedings Volumes, Vol.30, No.8,
pp-1363-1368, 1997.

4) Jayakrishnan, R., Mahmassani, H. S., and Hu, T.-Y.:
An evaluation tool for advanced traffic information and
management systems in urban networks, Transportation
Research Part C: Emerging Technologies, Vol.2, No.3,
pp-129-147, 1994.

5) Ir BE and SROTER]: ZERIEMICEED W HBITED
REHOEIITEIE 7 L DR, LARFRFHMNE D, Vol.62,
No.1, pp.64-73, 2006.

6) RILKED, and PR —: HERREOEBEZE R L 2
BRAFEEEIRE 7L, EHEFEGREXE, Vol47, No.3,
pp-643-648, 2012.

7) Antonini, G., Bierlaire, M., and Weber, M.: Discrete choice
models of pedestrian walking behavior, Transportation Re-
search Part B: Methodological, Vol.40, No.8, pp.667-687,
2006.



8)

9)

10)

11)

12)

13)

14)

Base Scenario A

% 66 Bl L AFHEAMAHEERSR -

Scenario B

Global Model

Global-Local Model

-7 Simulation results.

Akamatsu, T.: Cyclic flows, Markov process and stochas-
tic traffic assignment, Transportation Research Part B:
Methodological, Vol.30, No.5, pp.369-386, 1996.

Oyama, Y. and Hato, E.: A discounted recursive logit model
for dynamic gridlock network analysis, Transportation Re-
search Part C: Emerging Technologies, Vol.85, pp.509-527,
2017.

Fosgerau, M., Frejinger, E., and Karlstrom, A.: A link based
network route choice model with unrestricted choice set,
Transportation Research Part B: Methodological, Vol.56,
pp-70-80, oct 2013.

Krall, V., Burg, M. F,, Pagenkopf, F., Wolf, H., Timme, M.,
and Schroder, M.: Obscuring digital route-choice informa-
tion prevents delay-induced congestion, Chaos: An Inter-
disciplinary Journal of Nonlinear Science, Vol.31, No.11,
pp-113120, 2021.

E 2@ 596 MIRAHEE < —Y > v Yy TR
SERAR AL, 2018.

Oyama, Y.: Capturing positive network attributes during
the estimation of recursive logit models: A prism-based ap-
proach, arXiv preprint arXiv:2204.01215, 2022.

Oyama, Y. and Hato, E.: Prism-based path set restriction for
solving markovian traffic assignment problem, Transporta-
tion Research Part B: Methodological, Vol.122, pp.528—
546, 2019.

(2022. 9. 30 Z1+)

HEE



% 66 Bl L AFEAMAREKRS - HRE

Global Path Preference and Local Response:
A Network Route Choice Model with Decomposed Markov Utilities

Yuki Oyama

Travelers can myopically modify their route choice behavior when locally perceiving network conditions
while traveling through the network. These behavioral phenomenon can be observed, for examples, dur-
ing drivers’ route choice where a road accident happens in the network or pedestrians’ route choice with
the consideration of visual attractiveness of streets. To capture such local response together with global
path preference, we propose a novel framework based on a recursive route choice model with decomposed
instantaneous utilities. The proposed model was analyzed in the case studies of a vehicular network with
travel information and a real pedestrian network. In the pedestrian case study, we found that pedestrians lo-
cally perceive visual spatial attributes such as green presence on streets and change their routes myopically.



