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4. Application
] Data - Stockholm 2004

« 1H®6:00-23:0007 774 ET 4 XA T Y —%k

e EZLTWVWT, 6:00&VRICHEIL, 20:00& Y ETICIZET 5 AICRE

« IHOITRTOM) y7ZETITHIN, BEZz—EBLEHLLUVLAICRE

e« 3150ADT VT A ET 4 R Y a—ILEEUS

By TOEDIER

OHEER, QINERM, OXBFE, QIEMTIT-72/EE), OFEHBOIHZAT, ©frikRR

EANEHE

Age (years) [94] Income (SEK) [9%] Household [%%] Working hours [%%] Mz %jjj‘% H% EilES E v
EIDEHEAWT:

12-18 1.9 0-15,000 1.8 Single 28.2 =6 5.0
19-24 1.6 15,001-25,000 151 Couple 30.1 6-8 21.2
25-39 31.3 25,001-40,000 24.3 Single w. child 2.6 8-10 66.0
40-64 63.8 40,001-55,000 441 Couple w. child 39.2 =10 7.8
= 64 1.3 = 55,000 147

Gender [%a] Owns car [%4] Owns PT card [%&]
Female 58.4 Yes 20.9 Yes 42
Male 42.6 No 79.1 No 58

|:> o EAANDEZEESDKTE
o ABHDIRBEK
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4. Application

—1_\ JL 22 o I e
7N
OB FEOEIR HEFER
MNL MNL bike dummy Mixed Mixed bike dummy Mixed bike dummy covariance
Parameter Est. t-test Est. t-test Est. t-test Est. t-test Est. t-test
Constants for choosing a specific mode of transport on a trip
Car ASC B —2.498 —22.897 —2.532 —24.588 —2756 —19.745 —2.746 —23.832 —2.743 —23.564
v 0 - 0 - 1.228  13.523 0.869 15.305 0.873 15.165
PT ASC B —3.691 —36.802 —3.502 —37.620 —4231 —25.391 —3.568 —36.895 —3.637 —36.683
o 0 - 0 - 0.969 9.096 0.006 0.394 0.002 0.244
Walk ASC B —1708 -15651 —1.648 -16.185 —2142 -15772 —2.009 -16.818 —2.013 -17.155
g 0 - 0 - 1.147 15.414 —0.898 —14.026 —0.901 —14.539
Bike ASC E —3.267 —14.968 -7.176 —21.820 —-4337 —19.126 —-7.231 —21.348 —-7.220 —21.348
OWalk.PT 0 - 0 - 0 - 0 - 0.257 5.781
Additional constants for choosing a specific mode conditional on bike being the first trip on the tour
Bike ASC | Spike 0 - 5.120 17.521 0 - 4.364 13.924 4.362 13.949
PT ASC | 8hike 0 - —2031 —6.692 0 - —2.583 —7.937 —2581 —7.846
Walk ASC | Spike 0 - —0.975 —3.608 0 - —1.500 —6.018 —1.635 —6.582
Additional constants for choosing a specific mode conditional on socio-demographics or same zone trips
Walk ASC | same zone —0.598 —4.517 —0.640 —5.162 —0.572 —4.865 —0.540 —4.854 —0.558 —4.949
Bike ASC | Female 0.143 0.574 0.455 2.922 0.326 1.263 0.415 2.414 0.431 2.513
Car ASC | Female —0.290 —6.173 —0.255 —5.955 —0.424 —5.473 —0.359 —6.235 —0.355 —6.134
Parameters for travel time, cost (car and PT) and wait time (PT)
Cost —0.017 —6.207 —0.018 —6.954 —0.002 —0.262 —0.019 —5.553 —0.017 —5.417
Car time —0.080 —18.688 —0.079 —-19.730 —-0111 -—14.281 —0.082 —-17.711 —0.085 —-17.226
PT time —0.040 —5.485 —0.044 —6.613 —0.081 —7.906 —0.059 —7.386 —0.060 —7.495
PT wait time 0.008 0.853 0.010 1.178 0.048 3.836 0.023 2.375 0.025 2.504
Walk time —0.050 -—-23171 —0.049 —24691 —0.055 —23.755 —0.051 —25.588 —0.052 —25.702
Bike time —0.050 —9.336 —0.035 —7.957 —0.057 —8.416 —0.041 —8.230 —0.042 —8.190
Bike time | age 224 —0.016 —1.499 —0.008 —2.072 —-0.017 —1.562 —0.008 —1.556 —0.009 —1.835
Bike time | Female —0.024 —3.067 —0.026 —3.867 —0.030 —3.186 —0.025 —3.532 —0.026 —3.634
Log-likelihood —23,671 —22091 —22564 — 21,865 —21,855
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4. Application

EBNEIR HETEFER

MNL MNL bike dummy Mixed Mixed bike dummy Mixed bike dummycovariance

Parameter Est. t-test Est. t-test Est. t-test Est. t-test Est. t-test

Utility to arrive at work at specific time, linear between parameters

Work ASC 6 AM 0.946 2512 1.045 2772 1.575 3.850 1.457 3.711 1.491 3.778
Work ASC 7 AM 0.506 2751 0.507 2.796 0.674 3.372 0.648 3.377 0.677 3.517
Work ASC 8 AM 0 - 0 - 0 - 0 - 0 -
Work ASC 9 AM —1.310 —8.144 —-1.273 —8.099 —1.494 —8.344 —1.422 —8.383 —1.450 —8.464
Work ASC 10 AM —5.092 —13.627 —5.008 —13.637 —5.573 —12.854 —5.344 —13.364 —5.416 —13.273

Constants for starting activities

Home ASC 0 - 0 - 0 - 0 - 0 -
Shop ASC —6.767 —41.591 —6.769 — 42708 —6.658 —37.692 —6.643 — 39.807 —6.595 —39.251
Social ASC —9.046 —46.112 —9.091 —48.419 —8.935 —45.025 —8.946 —47.059 —8.901 —46.557
Recreative ASC —-7.723 —51.624 -7.737 —53.650 —7.645 —47.022 —7.652 —50.457 —7.608 —49.783
Other ASC —-7.191 —48.493 —-7.191 —50.119 —=7.121 —47.839 —=7.107 — 49,839 —7.056 —49,248
Additional constants for starting activities dependent on socio-demographics

Shop ASC | children -0.171 —1.786 —-0.197 —2.206 —0.229 —2.199 —0.240 —2.504 —0.243 —2.535
Freetime ASC | age <30 0.211 1.649 0.235 1.895 0.161 1.190 0.162 1.324 0.170 1.387
Freetime ASC | age 260 —0.471 —3.308 —0.444 —3.243 —0.438 —2.814 —0.412 —2.861 —0.407 —2.863
Trip ASC | Own Car 0.081 1.348 0.085 1.552 —0.198 —2.675 —0.104 —1.679 —0.115 —1.861
Utility per minute of activity participation

Shop time —0.021 —14.137 —0.021 —14131 —0.021 —13.299 —0.021 —13.919 —0.021 —13.932
Social time —0.000 —0.066 —0.000 —0.133 —0.000 —0.089 —0.000 —0.213 —0.000 —0.198
Recreative time 0 - 0 - 1] - 0 - 0 -
Other time —0.009 —6.108 —0.009 —6.436 —0.008 —5.919 —0.008 —6.424 —0.008 —6.393
Freetime time | children —0.003 —3.511 —0.003 —3.488 —0.004 —3.989 —0.003 —3.963 —0.003 —-3.971
Utility per minute of time spent at home, marginal utility is linear between the time periods specified

Home time 6 AM 0.042 8.397 0.044 8.971 0.047 8.173 0.047 8.850 0.048 8.812
Home time 7 AM 0.040 11.688 0.039 11.864 0.043 11.607 0.041 11.781 0.042 11.952
Home time 8 AM 0.019 6.006 0.018 5.977 0.020 5.783 0.020 6.092 0.021 6.202
Home time 9 AM 0.016 3.260 0.015 3.080 0.019 3.450 0.017 3.323 0.018 3.409
Home time 1PM —0.012 —10.839 —0.012 —-11.317 —0.013 —11.721 —0.012 - 11.776 —-0.012 —11.632
Home time 5PM 0.003 3.503 0.003 3.326 0.002 2.065 0.002 2.696 0.003 2.878
Home time 7 PM 0.002 2.529 0.002 2.352 0.001 1.427 0.001 1.614 0.002 1.660

Home time 9PM 0.018 12.858 0.018 13.482 0.019 12.761 0.019 13.298 0.018 13.248




4. Application
BEEEE:
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MNL MNL bike dummy Mixed Mixed bike dummy Mixed bike dummy covariance

Parameter Est. t-test Est. t-test Est. t-test Est. t-test Est. t-test

Log-sum parameters for size attributes. Enters utility as 81.5M size i 81.5M size-log ES e%s-Ng lncation

Social LSM size 0.017 1.964 0.017 2.001 0.020 1.528 0.020 1.619 0.020 1.611
Recreative LSM size 0.057 1.766 0.060 1.871 0.081 2.158 0.078 2.160 0.080 2.178
Other LSM size 0.318 5.663 0.309 5828 0.357 6.240 0.343 6.375 0.348 6.449
Shop LSM size 0.485 33.491 0.484 33.392 0.487 14.299 0.486 17.289 0.487 17.227

Parameters for size attributes. Enters utility as ¥ in 815M size-10g 2, €7-Nj location

Rec. Population —100 - —100 - =100 - —-100 - —-100 -
No employed rec. 5.907 9.819 5.809 9.154 6.154 11.715 6.028 10.881 6.030 10.999
Other No employed OE —100 - —100 - =100 - —100 - —100 -
Shop Population —100 - —100 - =100 - —-100 - —-100 -
No employed shop 3.585 13.587 3.611 13.798 3.685 12.754 3.663 13.259 3.682 13.279

Social Population —100 - —100 - =100 - —100 - —100 -
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4. Application

| EERR
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4. Application
| it ERROBIR GHEFEER)

MNL MNL bike dummy Mixed Mixed bike dummy Mixed bike dummy covariance

Parameter Est. t-test Est. t-test Est. t-test Est. t-test Est. t-test

Constants for choosing a specific mode of transport on a trip

Car ASC B —2498 —22.897 —2532 —24588 -2756 —19745 —2746 —23.832 - 2,743 —23.564
o 0 - 0 - 1.228  13.523 0.869 15.305 0.873 15.165
PT ASC B —3.691 —36.802 —3502 —37.620 —4.231 -25391 -3.568 —36.895 —3.637 —36.683
g 0 - 0 - 0.969 9.096 0.006 0.394 0.002 0.244
Walk ASC B -1.708 —15.651 —1.648 —16185 —2142 —15772 —2.009 —16.818 2,013 —-17.155
o 0 - 0 - 1.147 15414  —0.898 -14.026 -0.901 —-14.539
Bike ASC B —3.267 -14968 —7.176 —21.820 —4.337 -19126 -7.231 —21.348 —-7.220 —-21.348
OWalk-PT 0 - 0 - 0 - 0 - 0.257 5.781

Additional constants for choosing a specific mode conditional on bike being the first trip on the tour

Bike ASC | Spike 0 - 5.120 17.521 0 - 4.364 13.924 4.362 13.949
PT ASC | Shike 0 - —2.031 —6.692 0 - —2.593 —7.937 —2.581 —7.846
Walk ASC | Spike 0 - —0.975 —3.608 0 - —1.500 —6.018 —1.635 —6.582

Additional constants for choosing a specific mode conditional on socio-demographics or same zone trips

Walk ASC | same zone —0.598 —4.517 —0.640 —5.162 —0.572 —4.865 —0.540 —4.854 —0.558 —4.949
Bike ASC | Female 0.143 0.574 0.455 2.922 0.326 1.263 0.415 2.414 0.431 2,513
Car ASC | Female —0.290 —6.173 —0.255 —5.955 —0.424 —5.473 —0.359 —6.235 —0.355 —-6.134

Parameters for travel time, cost (car and PT) and wait time (PT)

Cost —-0.017 —6.207 —0.018 —6.954 —0.002 —0.262 —0.019 —5.553 —0.017 —5.417
Car time —0.080 -18.688 —0.079 —-19.730 —-0.111 -—-14.281 —-0.082 —-17.711 —0.085 —-17.226
PT time —0.040 —5.485 —0.044 —6.613 —0.081 —7.906 —0.059 —7.386 —0.060 —7.495
PT wait time 0.008 0.853 0.010 1.178 0.048 3.836 0.023 2.375 0.025 2.504
Walk time —0.050 -23171 —0.049 —24691 —0.055 —23.755 —0.051 —25.588 —0.052 —25.702
Bike time —0.050 —9.336 —0.035 —7.957 —0.057 —8.416 —0.041 —8.230 —0.042 —8.190
Bike time | age 224 —0.016 —1.499 —0.008 —2.072 —0.017 —1.562 —0.008 —1.556 —0.009 —1.835
Bike time | Female —0.024 —3.067 —0.026 —3.867 —0.030 —3.186 —0.025 —3.532 —0.026 —3.634
Log-likelihood —23,671 —22,091 —22,564 —21,865 —21,855
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5. In-sample fit and predictions
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5. In-sample fit and predictions
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5. In-sample fit and predictions

| K&/ 52—

« 17:00~19:00DPT®D

RETEERD

o BHABIINR—2DART Y 12— IILDEIRERDZEA % with/without TELER

Change in choice probability of alternatives after price increase.

Alternatives Change in choice probability (%)
MNL MNL with Spike Mixed logit with Jpixe

Alternative 1 —100.00 —100.00 —100.00 I
5:00 8:30 Home PT
B44 17:10 Waork PT
17:33 23:00 Home
Alternative 2 +35.05 +27.65 +39.03
500 7:40 Home PT
7:54 16:20 Work PT
16:43 23:00 Home
Alternative 3 +35.00 +27.51 +36.73
500 8:30 Home PT
844 17:10 Work Bike
17:33 23:00 Home
Alternative 4 +35.00 +27.51 + 28.87
00 8:30 Home PT
&44 17:10 Waork Walk
18:18 23:00 Home
Alternative 5 +34.92 +27.44 +21.46
500 7:40 Home Walk
&40 16:20 Work Walk
18:15 2300 Home
Alternative 6 +34.79 +27.29 + 18.83
5:00 7:50 Home PFT
804 16:30 Work Walk
17:38 1828 Home Walk
18:50 1920 Shop Small Walk
19:42 2300 Home
Alternative 7 +35.04 +27.61 +41.18
500 7:00 Home PT
7:14 15:40 Work PT
16:10 16:30 Other PT
16:44 23:00 Home
Alternative 8 +34.79 +27.30 +34.24
500 8:10 Home Bike
826 16:50 ‘Work Bike
17:20 23:00 Home
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5. In-sample fit and predictions
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Change in choice probability of alternatives after price increase.

Alternatives Change in choice probability (%)
MNL MNL with Spike Mixed logit with Jpixe

Alternative 1 —100.00 —100.00 —100.00
5:00 8:30 Home PT
B44 17:10 Work PT
17:33 23:00 Home
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844 17:10 Work Bike
17:33 23:00 Home
Alternative 4 +35.00 +27.51 + 28.87
00 8:30 Home PT
&44 17:10 Work Walk
18:18 23:00 Home
Alternative 5 +34.92 +27.44 +21.46
500 7:40 Home Walk
&40 16:20 Work Walk
18:15 2300 Home
Alternative 6 +34.79 +27.29 + 18.83
5:00 7:50 Home PFT
804 16:30 Work Walk
17:38 1828 Home Walk
18:50 1920 Shop Small Walk
19:42 2300 Home
Alternative 7 +35.04 +27.61 -
500 7:00 Home PT
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5. In-sample fit and predictions
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Change in choice probability of alternatives after price increase.

Alternatives Change in choice probability (%)
MNL MNL with Spike Mixed logit with Jpixe

Alternative 1 —100.00 —100.00 —100.00
5:00 8:30 Home PT
B44 17:10 Work PT
17:33 23:00 Home
Alternative 2 +35.05 +27.65 +39.03
500 7:40 Home PT
7:54 16:20 Work PT
16:43 23:00 Home
Alternative 3 +35.00 +27.51 +36.73
500 8:30 Home PT
844 17:10 Work Bike
17:33 23:00 Home
Alternative 4 +35.00 +27.51 +28.87 (—PT k Wal kd)jj:/\ji& {Ii%
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17:20 23:00 Home




5. In-sample fit and predictions

| 3XEREE (out-of-sample fit)
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5. In-sample fit and predictions
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6. Conclusion

DES
- MEEEALD TETIILTC, WENLGEBEANTOHETE ZRIEEIC L7
s WXRDODETILLY HIAFEZEML, TTILOFIBEAR I B/

e BIRFY TV TEWSFEEFZAWVWTLH, YV TIUANDETILOBEEEDLHE
FDOETILLYEL, FRAERFORBNNZ—VA2BIRTE T

SHOEE

« BEICIE, BRAITOXDBEDLZWEEAZ S FE
> ETINDRA LR EHARICHIRYT 5 2 LD HH

- BEEEEAENICEZDZDOTIIAL, Uy 70 —0FKETEONEH
— Dynamic Traffic Equilibrium (DTA) model & fEAEHE =TT /LA IR ET AT EE

2019/5/31



