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Nested logit model of combined selection for travel mode and departure time
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(1. School of Public Administration and Policy, Renmin University of China, Beijing 100872, China; 2. School of
Traffic and Transportation, Beijing Jiaotong University. Beijing 100044, China; 3. Department of
Civil and Environment Engineering, University of Maryland, Park 20742, Maryland, USA )

Abstract; Based on the maximum random utility theory, traveler characteristic, travel
characteristic and the service level of travel mode were taken as utility variables, travel mode and
departure time were taken as alternative parts, and two nested logit(NL) models were built, one
structure with departure time located in lower layer and another structure with travel mode
located in lower layer. The sample data of resident travel in Beijing City were analyzed, and the
travel behavior changes of car travelers were simulated when different car travel costs were
charged in morning peak period. Calculation result shows that compared with traditional MNL
model, there is better statistic characteristic in NLL. model. After adjustment, the goodness of fit
increases from 0. 338 to 0. 404. In the two NL models, the structure with departure time located

in lower layer has stronger adaptability on sample data than the structure with travel mode
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located in lower layer. While car travel cost in morning peak period is 5 yuan, 72.6% of car
travelers will still insist on original travel mode and departure time, 22. 4% of car travelers will
still insist on original travel mode, but will change departure times, 4. 8% of car travelers will
turn to public transit, but will still insist on original departure time, and only 0. 2% of car
travelers will change travel mode and departure time simultaneously. While car travel cost in
morning peak period is 10 yuan, 51. 7% of car travelers will still insist on original travel mode
and departure time, 40. 4% of car traveler will still insist on original travel mode, but will change
departure times, and only 7. 9% of car travelers will turn to public transit, but will still insist on
original departure time. While car travel cost in morning peak period is 20 yuan, 27.5% of car
travelers will still insist on original travel mode and departure time, 60. 6% of car travelers will
still insist on original travel mode, but will change departure times, and only 11. 9% of car
travelers will turn to public transit, but will still insist on original departure time. 6 tabs, 3 figs,
22 refs.

Key words: traffic demand management; travel mode; departure time; combined selection; NL
model; MNL model; utility variable; peak charge
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Fig. 1 NL model structure with departure time located in lower layer
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Fig. 2 NL model structure with travel mode located in lower layer
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Tab. 2 Calculation results of method 1
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AT MAERT /min —0.049 2" —14.211 0 —0.052 3" —14.2050 —0.041 0" —13.817 0
AT BT/ o0 —0.008% —6.220 —0.007"% —5.873 —0.007"% —6.104
AR 6 1R 0 —2.471 —1. 300 —2.034 —1.055 —1.982 —1.000
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R TERT B 8 th & o0 0.000 0. 000 0. 000
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SEENEE 11K oy | —0.773 —0.900 —0.690 —0. 840 —0.708 —0. 829
RMTER B 12 'k 01| —2.845 —1.363 —2.952 —1.472 —2.785 —1.443
BB 13 tk 63| —4.077 —3.609 —4.031" —3.601 —3.372% —3.197
ERTER B 14 % 6,,| —0.882 —1.026 —0.653 —0.818 —0.794 —0.903
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Tab.3 Calculation results of method 2
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BT EM R K 6, 0.792 1.728 0. 625 1.474 0.927 1. 903
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Tab.4 Travel modes and departure times of section 1

k| AT by T T g e Ly e i) B B W e U 5, e 18 i
| J5 EE Al BB | RS | Al | MRS | Al | MRS | Al | MRS | Al | MNRE | ALl
Hopn | MNEE 7.1 6.5 99.3 0.2 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0
VR | 3 Sz 2.4 1.7 0.0 99.9 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
| NKE 14.7 15.5 16.0 0.2 72.6 4.8 6.4 0.0 0.0 0.0 0.0 0.0
P | N IESEE | 16.6 16.7 0.0 6.7 0.0 89.8 0.0 3.5 0.0 0.0 0.0 0.0
| NEE 7.4 7.0 0.0 0.0 0.0 0.0 98. 4 1.6 0.0 0.0 0.0 0.0
LIRS A gl 9.5 9.1 0.0 0.0 0.0 0.0 0.2 99.8 0.0 0.0 0.0 0.0
| NERE | 212 22.8 0.0 0.0 0.0 0.0 0.1 0.0 99.6 0.0 0.3 0.0
| N E | 12,8 13.2 0.0 0.0 0.0 0.0 0.0 1.4 0.0 95.8 0.0 2.8
W | NEE 6.4 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.1
VG | N Feagil 1.9 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0
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Tab.5 Travel modes and departure times of section 2 %
Wk| AT ScBR | B A7 1R U A g H IB] e B B 5 R 15 U
| 5l Bl WOl | g4 | Adtssim| ARSI | MRS | ARSI | NRE | AdsE | NRE | AIEEE
R MNEE 7.1 6.5 96. 2 0.6 0.0 3.2 0.0 0.0 0.0 0.0 0.0 0.0
VETT | A gl | 2.4 1.7 0.0 99.9 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Bl N 14.7 15.5 25.0 0.0 51.7 7.9 15.4 0.0 0.0 0.0 0.0 0.0
g A dksg5E | 16,6 16.7 0.0 10. 4 0.0 80.6 0.0 9.0 0.0 0.0 0.0 0.0
gajal | AR 7.4 7.0 0.0 0.0 0.0 0.0 98. 2 1.8 0.0 0.0 0.0 0.0
i g AN i 9.5 9.1 0.0 0.0 0.0 0.0 0.9 99.1 0.0 0.0 0.0 0.0
W | ANEFE | 212 22.8 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.1 0.0
Pl | N dkgeE | 12.8 13.2 0.0 0.0 0.0 0.0 0.0 1.5 0.0 96.2 0.0 2.3
M| ANEE 6.4 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.1
VTS | 4N 438 5m 1.9 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100. 0
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Tab. 6 Travel modes and departure times of section 3 %
Wl A SR | W B g I Ly o i B Bt G e 06 WG o 06 )
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el A 7.1 6.5 93.3 2.3 0.0 4.4 0.0 0.0 0.0 0.0 0.0 0.0
VERT| A dLzeE | 2.4 1.7 0.0 99.9 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
L INEZE 14.7 15.5 30. 2 0.0 27.5 11.9 30. 4 0.0 0.0 0.0 0.0 0.0
P N dkgeE | 16.6 | 16.7 0.0 10.4 0.0 80.6 0.0 9.0 0.0 0.0 0.0 0.0
i) INRHE 7.4 7.0 0.0 0.0 0.0 0.0 92.7 7.3 0.0 0.0 0.0 0.0
WPBE| A dbssim | 9.5 9.1 0.0 0.0 0.0 0.0 1.2 98.8 0.0 0.0 0.0 0.0
i INE 21.2 22.8 0.0 0.0 0.0 0.0 0.0 0.0 99.9 0.0 0.1 0.0
R At | 12,8 | 13.2 0.0 0.0 0.0 0.0 0.0 0.3 0.0 97.7 0.0 2.0
=2 INRZE 6.4 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0
U )5 NS SBi] 1.9 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100. 0
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