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Table 1
Average Negative Log-likelihood (NLL) and Prediction Accuracy (ACC) for symthetic data with uncorrelated alternative attributes.
Model NLL_train NLL_dev NLL_test ACC_train ACC_dev ACC_test
MNL-I 0.59775 0.57773 0.57866 0.712 0.725 0.739
MNL-II 0.50618 0.47657 0.49603 0.755 0.768 0.760
TasteNet-MNL
best run 0.46523 0.44193 0.44293 0.777 0.785 0.789
mean 0.46688 0.44494 0.44536 0.775 0.787 0.785
std (0.00159) (0.00141) (0.00225) (0.002) (0.002) (0.003)
MNL-TRUE 0.46424 0.44028 0.44669 0.777 0.786 0.784
Ground-truth 0.46460 0.44120 0.44655 0.775 0.786 0.788
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Average Negative Log-likelihood (NLL) and Prediction Accuracy (ACC) for synthetic data with correlated alternative attributes.
Model NLL _train NLL _dev NLL test ACC_train ACC_dev ACC _test
MNL-I 0.67756 0.62325 0.66171 0.698 0.706 0.705
MNL-II 0.53260 0.52495 0.53488 0.748 0.741 0.750
TasteNet-MNL
best run 0.46261 0.46671 0.45345 0.777 0.773 0.776
mean 0.46125 0.47171 0.45332 0.777 0.768 0.776
std (0.00198) (0.00216) (0.00275) (0.002) (0.003) (0.003)
MNL-TRUE 0.45839 0.47018 0.45228 0.779 0.768 0.778
Ground-truth 0.45945 0.46845 0.45110 0.777 0.767 0.781
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Table 3
Parameter estimates by MNLs and TasteNet-MNL (Uncorrelated Data).
Coef MNL-I MNL-II MNL-TRUE TasteNet-MNL TasteNet-MNL Truth
(best run) (100 runs: mean, std)
RMSE 0.0911 0.2787 0.0238 0.0298 0.0520
(0.0203)
MAE 0.0524 0.1615 0.0158 0.0204 0.0379
(0.0141)
MAPE 0.3146 1.3172 0.0805 0.1320 0.2359
(0.0849)
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Table 1
Average Negative Log-likelihood (NLL) and Prediction Accuracy (ACC) for synthetic data with uncorrelated alternative attributes.

Model NLL _train NLL_dev NLL_test ACC_train ACC_dev ACC_test

MNL-I 0.59775 0.57773 0.57866 0.712 0.725 0.739 N
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Table 3
Parameter estimates by MNLs and TasteNet-MNL (Uncorrelated Data).

Coef MNL-I MNL-1I MNL-TRUE TasteNet-MNL TasteNet-MNL Truth

(best run) (100 runs: mean, std)

RMSE 0.0911 0.2787 0.0238 0.0298 0.0520
(0.0203)

MAE 0.0524 0.1615 0.0158 0.0204 0.0379
(0.0141)

MAPE 0.3146 1.3172 0.0805 0.1320 0.2359
(0.0849)
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Table 4
Parameter estimates by MNLs and TasteNet-MNL (Correlated Data).
Coef MNL-I MNL-II MNL-TRUE TasteNet-MNL TasteNet-MNL Truth
best run 100 runs: mean (std)
RMSE 0.1065 0.2988 0.0469 0.0220 0.0545
(0.0197)
MAE 0.0622 0.1751 0.0261 0.0177 0.0391
(0.0130)
MAPE 0.3537 1.4445 0.1121 0.1571 0.2428
(0.0706)

RMSE: Root Mean Squared Error; MAE: Mean Absolute Error; MAPE: Mean Absolute Percentage Error
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Table 7
Estimated coefficients of MNL-A. N —
Variable description Train Swissmetro Car ’ ﬁ it 2 I\/l N L t 7/ g
Constant 0.1227 0.5726 = |, M=) i),
Travel time (min) -1.3376 -1.4011 -1.0177 * 'T /\tl:d- i t Et\j:ﬁﬂi)% Ii 0)7FE E'ﬂ;}zﬁ (li%
Headway (min) —0.4509 -0.8171
Seats (airline seating = 1) 0.1720 ),:%\ L/ T L \ 7Ld: \» N
Cost (CHF) -1 (fixed) -1 (fixed) -1 (fixed)
GA (annual ticket = 1) 2.0656 0.5319 o COS’[@T%%%Z%-H: E(: mc: g V) —g—
Age
1: 24 < age < 30 -0.7548 N L N 0 — N
2: 39 < age < 54 —~0.9457 NTDOMABEE /T X —2H
3: 54 < age < 65 —-0.4859
| 465 <age 0.6995 willingness to pay & f#fRTZ %)
uggage
1:one piece —0.1538

2:several pieces —-0.9230
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Table 12 BOMMALE THFEE F1Xa7

Average Negative Log-likelihood (NLL), Prediction Accuracy (ACC) and F1 score by model.
Model NLL ACC F1

train dev test train dev test train dev test

MNL-A 0.762 0.728 0.755 0.662 0.691 0.66 0.535 0.557 0.534
MNL-B 0.73 0.708 0.72 0.678 0.69 0.678 0.578 0.585 0.573
MNL-C 0.704 0.691 0.698 0.685 0.706 0.678 0.588 0.611 0.574
Mixed-Logit 0.712 0.699 0.703 0.681 0.701 0.686 0.588 0.606 0.586
TasteNet (no2) 0.607 0.646 0.645 0.737 0.718 0.703 0.668 0.634 0.620
TasteNet (100 runs) 0.605 0.650 0.652 0.735 0.718 0.703 0.674 0.645 0.621
mean (std) (0.0182) (0.0055) (0.008) (0.0094) (0.0047) (0.0055) (0.016) (0.009) (0.010)
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Table 13
Average tastes estimated by different models.
Mode Taste MNL-A MNL-B MNL-C TasteNet (vs MNL-C) TasteNet mean (std)
TRAIN TT -1.338 -1.710 —1.846 —-2.327 (26%) —-2.376 (0.179)
HE -0.451 -0.616 —-0.880 -1.102 (25%) —1.161 (0.077)
ASC -0.198 0.234 0.368 0.801 (117%) 0.824 (0.135)
SM T -1.401 -1.514 -1.505 -1.764 (17%) —1.905 (0.135)
HE -0.817 -0.701 -1.039 -1.733 (67%) -1.709 (0.131)
SEATS 0.172 0.189 0.420 0.266 (—37%) 0.270 (0.079)
ASC 0.648 0.510 0.512 0.669 (31%) 0.675 (0.064)
CAR TT |—1.018 -1.251 -1.354 —1.685 (24%) -1.713 (0.101)

TT: time. HE: headway. ASC: alternative specific constant.
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Table 15
Aggregate choice elasticity of swissmetro w.r.t travel time by income group.
INCOMEOQO INCOME1 INCOME2
MNL-A —-0.3765 —-0.4297 —-0.4706
MNL-B —-0.3975 —-0.3923 —-0.5329
MNL-C —-0.3759 —-0.3706 —0.4653
TasteNet-MNL —-0.4200 —-0.3982 —-0.4810
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Train : BFfE (time) - EB1TME R
(headway) + ZH(cost)

SM : B - E1TRHIBE - BLiE (seats) -
EH

CAR : i5fE - EH

Fhn(age) « 5 (male) + YA (income)
77 =AM TRETIRT=HE D M(first)
Swiss annual season ticket DB #&(GA)

B #9(purpose)

T E T B DILEHED (who)

Y DEE (laggage)
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Table 8
Estimated coefficients of MNL-B.

Variable description Train Swissmetro Car
Constant 0.0056 0.4674 « MNL-AI(C _LB @D 4‘ E E’ﬁzﬁﬁ % j] [ L/ 7L—
Travel time (min) —-0.5006 —0.4010 —-0.5600
Travel time * Age —
0: age < 24 T)[/(H_J'FIEﬁ*ELI'D, H_J'FIEﬁ Fﬁ ?, H%F‘Eﬁ*gﬂl\j>
1: 24 < age < 39 —-0.6354 -0.3307 —-0.5696
2: 39 < age < 54 —-0.8475 -0.6101 -0.6105
3: 54 < age < 65 —-0.1566 0.1419 —-0.0915
4: 65 < age 0.3265 -0.243 —-0.0234
Travel time * Income
0: under 50
1: 50 to 100 —-0.2688 0.1739 0.1623
2: over 100 -1.0181 -0.436 —0.4093
3: unknown 0.0852 0.2828 —-0.0923
Travel time * Purpose
0: Commute
1: Shopping —-0.2081 —-0.6192 —-0.6062
2: Business -0.1574 —0.8688 —0.1833
3: Leisure -0.59 -0.9706 —0.0162
Headway (min) —-0.6158 -0.7011
Seats (airline seating = 1) 0.189
Cost (CHF) -1 (fixed) -1 (fixed) -1 (fixed)
GA (annual ticket = 1) 1.6162 0.2988
Luggage
1:one piece -0.1714

2:several pieces -0.6718
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Table 9

— AY
Estimated coefficients of MNL-C. ) I\/l N I_ - A (/\_ /_EE_\ /_} 7FE E 'T/E }EH % jJI:I [_/

z (characteristics) Coefficients for alternative attributes

TRAIN_TT SM_TT CAR_TT TRAIN_HE SM_HE SM_SEATS TRAIN_ASC SM_ASC
Intercept -0.0671 0.1455 0.0059 0.1713 0.0646 0.3064 0.2953 0.2067 7L: :E 7— } l/
Male -0.1526 -0.0477 0.0742 -0.2384 0.0706 -0.1016 0.0671 0.149
Age
1: (24,39] —0.0965 —0.2422 -0.1093 0.0044 0.5682 0.0517 —-0.1634 0.4285
2: (39,54] -0.1467 -0.2022 -0.195 -0.2397 -0.0105 -0.2135 —0.2692 0.0959
3: (54,65] 0.0256 0.1201 0.0251 -0.2379 —-0.0807 0.1619 —-0.0861 —0.0344
4: (65,) -0.1712 0.1435 0.1105 0.6032 —0.1488 -0.1529 0.618 -0.351
Income
1: 50-100 0.0494 -0.039 0.0098 -0.1884 -0.2972 0.2349 -0.1776 0.1944
2: over 100 —0.2825 -0.1697 —0.2662 0.1393 0.0372 0.5288 —0.0406 -0.0789
3: unknown 0.0289 0.1467 -0.2037 0.1484 -0.0721 —0.4196 0.1621 —0.0459
First class -0.1927 —0.0807 -0.3297 —0.4768 0.1183 0.1302 0.2228 —0.2085
Who pay
1: employer —0.2154 —0.1668 0.1231 0.028 —0.0045 0.0882 0.1191 0.3986
2: half-half 0.1537 0.4771 0.4391 -0.0311 0.3917 0.3114 -0.2414 -0.0332
Purpose
1:Shopping 0.2339 -0.219 0.19 0.1509 0.0493 0.1994 0.4238 0.6996
2:Business —0.0872 —0.3524 -0.181 —0.0544 —0.0195 —-0.0647 0.0605 —-0.2941
3:Leisure -0.2678 -0.2778 —0.0043 0.3245 —0.4552 —0.0289 —-0.302 -0.4739
Luggage
1:one piece -0.0375 0.0861 0.2525 0.58 —-0.1993 0.0413 0.3364 0.3239
2:several pieces 0.022 -0.1785 -0.2731 —0.2946 0.0814 -0.1225 —0.0041 0.2158

Annual ticket 0.5912 —0.0075 —-0.3181 0.2652 —0.2032 -0.5815 0.3576 0.1351
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Table 10
Estimated coefficients of Mixed Logit Model.

Variable description Train Swissmetro Car
Constant -0.763 —1.453
Travel time (min) -1.691 —0.265 -0.897
Travel time Std (min) 1.329 0.621 0.351
Travel time * Male -0.537 -0.149 -0.009 _ _ N -
el e + g . MNL-AICESRICET 2 — %48 EJ’FﬁH EIMZTWD
0: age < 24
1: 24 < age < 39 -1.429 -1.345 —-0.949 \
2: 39 < age < 54 -1.420 -1.533 -0.893 L4 3E j:R ng 0) H__l' FIEﬁ 'Tg\ ﬂv& 75 IE %ﬁ/ \Y_E éjj —a_ %)
3: 54 < age < 65 -0.730 —0.876 -0.411
4: 65 < age 0.432 —0.549 0.140
Travel time * Income
0: under 50
1: 50 to 100 0.052 0.808 0.582
2: over 100 -0.391 0.452 0.209
3: unknown 0.899 1.359 0.633
Travel time * Purpose
0: Commute
1: Shopping -0.754 -1.676 -1.312
2: Business -0.135 -1.114 —-0.258
3: Leisure -1.062 -1.477 -0.196
Travel time * Luggage
1: One piece 0.658 0.714 0.496
2: Several pieces -0.922 -1.477 -1.597
Travel time * Annual Ticket 1.542 -0.301 -0.788
Headway (min) —0.969 -1.365
Seats (airline seating = 1) 0.559

Cost (CHF) -1 (fixed) -1 (fixed) -1 (fixed)




