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Joint decision model of commuting travel based on cumulative prospect theory
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Abstract: To study the decision-making behaviors of commuters in uncertain traffic environ-
ment, based on the cumulative prospect theory, a joint decision model with departure time
and travel route was constructed considering the bounded rationality of traveler. The model
includes three reference points as follows: the earliest, the latest acceptable arrival time and
the travel time. At the same time, the impact of travel time reliability and reference points
was considered for the risk preference coefficient. According to the selected reference
points, the value function and decision weight function could be calculated by the model,
and the travel plan could be determined through selecting the maximum prospect value. The
results of the example show that commuters with high reliability requirements tend to de-
part later and select less risky routes to travel, while those with low reliability requirements
tend to depart earlier and select the routes with shorter travel time to travel. To some ex-
tent, the research results can provide a theoretical basis for the dynamic route guidance and
the effect evaluation of travel demand management strategies.
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Table 3 Prospect values with unfixed risk preference coefficient

i
Hh R I ) B
1 2 3 4 5 6

7:30—7:40 —0.833 —0.832 —0.881 —0.646  —0.519  —0.364
7:40—7:50 —0.715  —0.681 —0.907  —0.506  —0.491 —0. 286
7:50—8:00 —0.646 —0.607 —0.654 —0.433 —0.362 —0.206
8:00—8:10 —0.576  —0.457 —0.180 —0.361 —0.246  —0.123
8:10—8:20 0.187  —0.180 0.102 —0.287 —0.186  —0.035
8:20—8:30 0.196 0.202 0. 264 0.281 0.406 0. 049
8:30—8:40 0.033 0.122 0.240 0.293 0.323 0.124
8:40—8:50 —0.605 —0.140 —0.357 —0.051 0.035  —0.255

8:50—9:00 —0.833 —0.563 —0.632 —0.567 0. 049 —0.538
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Table 4 Prospect values with fixed risk preference coefficient
PEAE

i B ] B

1 2 3 4 5 6
7:30—7:40 —0.762 —0.654 — 0.615 —0. 581 —0. 546 —0.761
7:40—7.50 —0.691 —0.581 —0.546 —0.407 —0.476 —0.589
7:50—8:00 —0.519 —0.407 —0.476  —0.332 —0. 205 —0.317
8:00—8:10 —0. 446 —0.332 —0.285 —0.257 —0.133 —0.143
8:10—8:20 —0.472 —0. 257 —0.233 —0.180 0. 286 0.169
8:20—8:30 —0.195 —0.180 —0.162 0.102 0.418 0.193
8:30—8:40 —0.117 0.102 0.187 0. 322 0.211 0.016
8:40—8:50 —0.333 —0.122 0.211 0. 140 0.133 —0.136
8:50—9:00 —0. 447 —0. 040 —0.133 —0.053 0.151 —0.252
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Table 5 Prospect values of high reliability requirement group

i
H kI i) B
1 2 4 5 6

7:30—7:40 —0.777  —0.669 —0.630 —0.596 —0.561 —0.776
7:40—7:50 —0.706 —0.596 —0.561 —0.422  —0.491 —0.604
7:50—8:00 —0.534  —0.422 —0.491 —0.347 —0.220 —0.332
8:00—8:10 —0.461 —0. 347 —0.300 —0.272 —0.148 —0.158
8:10—8:20 —0.487  —0.272 —0.248 —0.195 0.271 0.154
8:20—8:30 —0.210 —0.195 —0.177 0. 087 0.403 0.178
8:30—8:40 —0.132 0. 087 0.172 0.307 0.196 0.001
8:40—8:50 —0.348  —0.137 0.196 0.125 0.118 —0.151
8:50—9:00 —0.462  —0.055 —0. 148 —0.068 0.136 —0. 267
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Table 6 Prospect values of low reliability requirement group

i
H kI i) B
1 2 4 5 6

7:30—7:40 —0.912  —0.804  —0.765 —0.731 —0.696 —0.911
7:40—7:50 —0.841 —0.731 —0.696 —0.557 —0.626 —0.739
7:50—8:00 —0.669 —0.557 —0.626 —0.482  —0.355 —0. 467
8:00—8:10 —0.596 —0.482 —0.435 —0.407  —0.283 0.293
8:10—8:20 —0.622  —0.407 —0. 383 —0.330 0.136 0.019
8:20—8:30 —0. 345 —0.330 —0.312 —0.047 0.268 0.043
8:30—8:40 —0.267  —0.047 0.037 0.172 0.061 —0.133
8:40—8:50 —0. 483 —0.272 0.061 —0.009 —0.016 —0. 286
8:50—9:00 —0.597 —0.190 —0.283 —0.203 0.001 —0.402
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