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Did the time coefficients of a mode—choice model change from 2019 to 2021?
Evidence from the same—person panel of the Toyosu probe—person survey

THETILEDZH 2026 / Behavior Modeling Summer School 2026
BEAXE #MHEHEWIZEE / Waseda University Urban Planning Laboratory
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EHE’ LB M / Background and objectives

September 8, 2026

BB LMLy Background and question

- FETFHCOBEKIMETE, BECHEL-FRBRET LOGREFEITE

A9 5. ENTHHEEREHRLZEDBHFEOREN/ RIS TEY, TD
FHISBEDRBEERSNDEREITLES

Forecasts and appraisal apply coefficients estimated in the past to the future. In Toyosu,
travel-time improvements such as the Yurakucho-line extension are under study; can past
coefficients be used?

EINTIE 20192021 FITFRESEEA 40%—23% [TIET.

The rail share fell from 40% to 23% (2019—2021).

BHET 2 TEEEZEOANBEDLYERICADEFEILEX I TS
M PP EAEIXEIL 146 A% 3 FEA

Cross—sections cannot separate respondent turnover from within—person change; the Toyosu
PP survey follows the same 146 persons for 3 years.

RLY:2019 A 2021 F(THTT, FEERETILOFZRBIIFRCADHT
Ehof=h

Question: did the time coefficients change within persons between 2019 and 2021?
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B Objectives

EABEEHRET IV CHREIREZH#EL, 2019 F£& 2021 £FTEEL
T-DVERTE

Aim 1: estimate time coefficients with person fixed effects and test whether they
changed between 2019 and 2021.

2: BENEEROEL L EHBE AL - IR EICHEEL, FOMRD
ANIZTEBBVWEHTE

Aim 2: decompose the rail-share change into commuting frequency, shorter trips and a
residual; estimate how the year effect varies across persons.

3:FELCEEMRETILT, 2019 FDFREE 2021 FOHRHEHBEFHOD
& (IR B AN, A ERTIREM) OFEISERL, SIRIRCHEHE
N B

Aim 3: apply the 2019 and 2021 coefficients of the same model to travel-time
improvements (shorter access time, Yurakucho-line extension) and check whether the
effects coincide.



n F—A&FET )L/ Data and model

ETILH (4 FE)/ model
B{RpEE (WET )L 3tH)/ Choice probability P () =exp(V, ) / I, (} exp(V ),
@ ERETIL / Year-specific model (t = 2018-:-2021, all respondents) ancart = ASCmrt + ASCcar,Ct ciCh Blt(TnCar + 20D “/47)
V, .t =ASC_ +ASC,, fc, + B, (IVT, ™ + Fare "/47) + B,' ACC,"™ + B,! TR ™! (/SAb[J/ bus likewise), V, .t =B, T " (JEHE / base)

T: FrEERFE (43)/ time (min), D" [H B S E FREE km, 224 20 I /km (3{55E) / car distance, Fare: 3E £ (), ACC: S RRF# (43)/ access, TR: Fe#i[m14L / transfers, ¢ : i@E)5
3— / commute dummy, 47: FEFI{E ([7/43) / value of time

t
n,rail rail,c

€7T) erson fixed—effects mode persons, 3 years in one estimation L=+ . Cc +o +PX . +FYX.
Q@ BABEHRETIV /P fixed-eff del (146 3 ) V, = o, +ASC, c, + 81+ B'x, +v'x,
@ ASCE NI LD a ITlE MR, FFI—8 LEXREY EMAD. X, j@}:[’]b/ﬁ%( O o = 0, 8201 = y?12 = 0. A= t DRFHIRE= B + y'. BRIEH,: v = 0/ ASC, replaced

by person- spec1f1c ay; year dummles 8 and year X coefficient y added; the year-t coefficient is  + y*
2N PP SAE 2018 2021 / Toyosu probe—person survey

i,walk

£ / Year FHE &AM / Period F)wZ / Trips A / Persons #Em Nu:er:

2019 07/08-3 03/13 30,585 316 17,884 ﬁ*.i%; person fixed effects

g2 LVRLARE ) = 20,1 AXFBOEHIA o ij 12, TOAEHTETEDLAVER B RE

2021 07/08-11/30 38,490 325 22,100 BREM) ST~ TEENS . .
@ _ij absorbs everything person—specific and time—invariant: preferences, vehicle ownership,

BRIV TIC 4 FEROBBIFRER (FTERR - BEAE - B E - T - W REFR) A< BB XATERRL distance to station.

DEETER O R RAME 47 A/9THCHRE o 8 & v [ERICAAM 2019 FELEARTESED>-MERT

Each trip carries routed level-of-service for 4 modes. Fares are converted to minutes at 47 yen/min because fare
and time cannot be separated.

INRIL:3 EELEAITES 146 A

Panel: 146 persons observed in all 3 years.

Hence & and ¥ measure only within—person change relative to 2019, free of respondent
turnover.

September 8, 2026 ETEMZREE 3



n FH R/ Main result

R¥(587=Y)/ per minute

BN 4+EE /47 / In-vehicle + fare/47
IHRBER / Access time

FELBERE / Walk time

FEHREIH / Transfers

£ x B ER# v (FE2, 2019 E#£)/ Year X coefficient
BN +EE /47 / In-vehicle + fare/47

IHRBER / Access time

FESBERE / Walk time

FEOHMR 6 (FE1, fEHEHE) $55E / Year effect: rail

R /NX / bus

B BBE / car

() 1%t {E, * (& 5%
DIRENZRBITETRILH

3 F—E-EABREL /

Pooled, no FE
—0.045% (—6.6)

—0.085% (—6.7)
—0.101%* (—=10.5)

+0.11 (0.6)

2020

+0.013 (1.2)
—0.008 (—0.5)
—0.027* (—2.7)
—0.87* (—3.2)
—0.92% (—3.3)

—0.44% (—2.5)

B ABEEHSR FE1 /
Person FE

—0.051% (—7.9)
—0.122% (—13.0)
—0.097* (—16.7)

—0.43% (—=2.1)

2021

+0.008 (0.8)
—0.010 (—0.6)
—0.039* (—3.2)
—0.75% (—3.0)
—1.06% (—3.4)

—0.31 (—1.6)

E(t|>21.96). FE1:EAEHBE+ESI— 6 (REELL), FE2:FEI+EXBRFEE r. v =0

(): t value; * 5% significance. FE1: person constants + year dummies O ; FE2: FE1 + year X coefficient y. Testing ¥ = 0 asks

whether coefficients differ by year.

September 8, 2026
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8 Result

o ERNFHE-InREEOFRKIER—AYMOFTELTLVEG
LY. fESEFREZ (HERHEN K EA ST
In—-vehicle and access—time coefficients did not change within
persons ([t| = 1). Only the walk—time coefficient grew in magnitude.

- EEELEOEFHETIEIENEE ((FR ANED, BEE
DANBEDYEED
Year-by-year estimates on all respondents differ significantly (App.
A1), but include respondent turnover.

c BAAZZEZEELEVEIHKRERORIEEEHETE/NIHEE
94 %(—0.085——0.122)

Ignoring person effects understates the access—time coefficient
(—0.085 — —0.122).

. TEHIBIEHESICHLTHE - /NR-BEFELLET. #E-/\R
DIETHEAKREL
Constants fell relative to walking for rail, bus and car; the fall is larger
for rail and bus.






n ZF{EDNER/ What changed

X1 #5388 —17 pt MAER / Decomposition of the —17 pt rail change

X 11 EEFEE DA AT T 2 FEEZELOMR / Commute generation panel model and rail-share decomposition

(a) FHOFEHAOEE (A - BAZHIZ T
@ c te-day probability on weekday

28 (GPSDBHBA)

50 all persons —;

penel raw

70

60

sd@FHHOFE (EH) %/ commute day share

AUATHELVEAL

within-

AL 220 NOFAR Ak (89 b
W yithin-person, logit

son, LPM

7= (LPM)
1

(b) #E3H/HA% 20192021 OPIA (HE AR

(b) Decomposition of the rail-share change, 20192021

30

$HIEIE® % / rail share

s RACADTEHDEEHIF 63%—45% SHHLZWBRIFEZT, BEILISI DR v TAEEM

Within persons, weekday commute days fell from 63% to 45%; days without trips did not increase, non—commute trips did.

< $%B —17 pt ONERBENH DR -3, EiEREL —8, TEE —6

Rail —17 pt = fewer commute days —3, shorter trips —8, unexplained residual —6.

c BREFEHBOE=FSH BEEITHT H8E -/ N\ ZADHEFHZET.

The residual is the change in constants: rail and bus fell relative to walking and cycling.

September 8, 2026
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fewer commute days
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shorter trips etc.

unexplained residual

2021 %
2021



ﬂ BB DHEAHI/ Application

RICEEHRETIL(FE2) -EICAT, 2019 F£DFREE 2021 FDIREE L TIEHS / Same FE model and persons, 2019 vs 2021 coefficients

S8 Apt, 2019 EEDFRE / 2019 S8 Apt, 2021 EEDFRE / 2021

£+ 17 / Scenario (/IRJLD 2021 £ER) v 8,707 #-129 A) & / Group
coef. coef.
K8 D ImH KRB —5 43 / Rail access time —5 min 21K / all +2.02 +2.10
ERASIELVA / far from station +1.93 +2.08
BHE)ERASE / car owners +1.96 +2.21
HEETHRIEM (R REFRE D 5EHE) / Yurakucho-line extension 24K / all +0.52 +0.53
ERA SRV A / far from station +1.20 +1.21

B 5% Method

September 8, 2026

YUTILEIE &) T DBIREERLZRREMERETHEL, FHOEEHEROEE
5. EAEHIEE 2021 F£O 6 (LB, FREHREIZT 2019 £.72021 FOIEICESHR
AB

Sample enumeration: mean change in choice probabilities. Person constants and the 2021 & are
common; only the time coefficients are switched between 2019 and 2021 values.

A FER (A1 - FR) FCORSERMEBFHEL, RITIVETNSHREMEEESHTRA
% (4.8 km/h)

Extension: walking distance to the new stations recomputed ; access time replaced where shorter (4.8
km/h).

ER T E BT
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ELLNEDFMTHHNRILIFZIZRL (+2.0 vs +2.1, +0.52 vs +0.53). BERIRHATELN
SERRDIERE. BRTEEICEHE

Effects coincide with either year’ s coefficients (+2.0 vs +2.1, +0.52 vs +0.53), as implied by the main
result. The shift comes mainly from car.

IR 1 =N 2.0~25 53:5 5 =460~590 [ (BEFRAfHEE 47 F/5).

One minute of access = 2.0-2.5 in—vehicle minutes; 5 min = 460-ratios differ in point estimates.
SHEIFERMNDEWDANICEDR (M +1.2 pt). EEEEE TORE LR A3

Effects concentrate on persons far from stations (extension +1.2 pt). Trials on all respondents: App.

A3.

it



n FEHEB R / Conclusions and limitations

F &8 Conclusions

« A—AYOFT, ERNEFRE-HARFEEOREIE 2019 F£& 2021 EFTRE. E5H
BOFRE:Z(FEL
Within persons, in—vehicle and access—time coefficients are unchanged between 2019 and
2021; only the walk—time coefficient changed.

o MEROEFNVTHERICKS BEA -3, MEIERIL —8, EZE —6 pt.
The share change comes from trip composition (—3, —8, —6 pt).

« RLCETILT 2019 F-2021 FOFZRBEERT DL, inREEREERE - EBROHRE
FIFELC

Applied in the same model, the 2019 and 2021 coefficients give almost the same effects for
shorter access time and the extension.

2019-2021 MDBHFTE X D& What the panel shows

o {REDEF S O E A A RE T (SRR E CIERREIE TEELD, B— AN/ SR ILESIE
HTES. BEFHNBELDIEFRETIEAEN) TR
Transferability of coefficients cannot be tested with cross—sections but can with a
same—person panel. What needs updating is trip composition, not coefficients.

BER&‘%‘& Limitations

146 NIZ2NBE-BFBICRS. EEMNRETILIAZRSN O AT EATERN
146 persons are skewed to Toyosu residents and workers; the FE model cannot be applied outside
the sample.

« EERBIIEREMIE 47 A/, BBEZERRKL 20 A/km ORE

Fare coefficient fixed by a value of time of 47 yen/min; car cost assumed at 20 yen/km.
o EHEOEALFHESITH T HERMMET, REIFEF TEL
Changes in constants are relative to walking; the cause cannot be identified.

« 2021 &£ 11 RETOT—4. BHttEIRIERETILIE

Data end in November 2021; destination choice is not modelled.

September 8, 2026 ETEMZREE 7



fFix A1 R DHETEE R / Year-by—year estimates

FRDHEE(REEELE, FTEITHETE)/ Year-specific estimates

B S R 3%% / Coefficient (per min)

BHRNEER 4+ EE /47 / In-vehicle + fare/47
5 REER / Access time

fES BRI / Walk time

FEHEE / Transfers

iR ERDL / Access = in-vehicle

N

p_z

FTHRIIELSH (x 5% HE)/ Do coefficients differ by year?

EEHRE / LR test
2018 vs 2019 (3O FHIESL)/ pre-COVID placebo
2019 vs 2021 : BERE{R %L / time coefficients differ?

2019 vs 2021 :FREDRE / scale differs?

September 8, 2026

2018
—0.037%
—0.058%
—0.081%

—0.15
1.6
6,675

0.541

2019
—0.051%
—0.089%
—0.106%

—0.24

LR
4.9
34.9

2.6

2020
—0.046%
—0.092%
—0.098%

+0.08

2.0
21,128

0.490

2021
—0.040%
—0.091%
—0.111%

—0.18
2.3
22,100

0.477

0.18
<0.001

0.10

#HHEtEHRE

IHREERE 1 M XEANEER 1.6~2.3 1Y, fEHERELH 2
& IBFIEETTE

One minute of access time equals 1.6-2.3 minutes in—vehicle; walk time
about 2 X . The ordering is stable.

2019 & 2021 DFFERFEE(N =4 B) A, AAFHIESLT
FEGL

2019 vs 2021 differ significantly (N = 40,000); no difference between the
two pre—COVID years.

COERFEZFEDANEDYZET. RILATHEAZOAERE
ES

This difference includes respondent turnover; the main result compares
the same persons.



n fHe% A2 EARIDZEIL / Person—level changes

K13 BL 146 AD 2019—2021 M Z Ak (5£EHE) / Person-level changes, descriptive

K13 [T 146 Ao 2019—2021 %k (HOAZE =11 v 780 /Person-level trajectorics, 146 pancl members

(a) BEYIFEE 20192021 (i © 80

(a) Commute frequency (dotted: halved)

() #itisriEsE 201952021 (8 : £15 pO

5 (b) Rail share (band: +15 pt)

(c) JEFEHHE & EDE D (r=-0.69)

(c) Shorter trips vs rail decline (orange: commute halve

1.2
> v
1.0 .. 081 o o2 2
— e - . , . =
ol ‘e N = -7 <
§ 0.8 e 5 0.6 - > g
¥ o064 ° - Nl ’ > S oo #
g g 04 = =
I3 i « - o o ® g
0.4 ¢ < 2 e o ® . b
& 0.2 1 ® ® &
° % e o, <1 0.8 -
» ® oo
56 ® ot e ° 0, P
= — T T T T 0.0 T T = T 1 -1.0 T T T T T T
0.2 0.4 0.6 0.8 1.0 132 0.0 0.2 0.4 0.6 0.8 1.0 04 02 0.0 0.2 0.4 0.6 0.8
2019 EH IV TE/ Vv TOHo72H 2019 ff : $5E53#E% [ rail share, 2019 Alkm % bV v FOEE /A share of trips <1 km
commute trips per active day, 2019
H =
E;:]a:iﬁlithﬁﬁ;ﬁ?_$®§1t / Commute change 5pt# 15 pt ASpt#  BH/AI
iy ¢ BENE EFS T 54 ADSB 37 ATHE —15 pt 1. BEHEROD 32
BEHHHLLT / halved or more 37 15 2 54 <
ATIE3 A
EEN 1~5 E15 / —10 to —50% 18 12 4 34 37 of the 54 persons who halved commuting lost >15 pt of rail share; only 3 of
the 32 who kept commuting.
BENHER; -8 / kept or increased 3 24 5 32 1 km RBDR Y TAUER 1= N FE $hi# A (RS —0.69)
2019 iﬂ:ﬁiﬁlilffib / no commuting in 2019 2 16 8 26 Persons with more trips under 1 km show larger rail declines (r = —0.69).
September 8, 2026 #HHEtEHRE 9



n {16% A3 BIZEFHFLETORE / All-respondent trials

SZ RZEELEDENETIVIZEAHE (KIEOEENRETILELB DHETE) / Reference: trials with year—specific models on all respondents

$F1A / Scenario (2021 SED LRy 22,100 4 / all =
2021 trips) ET)V / Model 1R / Effect
KB DIHAKEFHE —5 5 / Rail access —5 min R 4 FE& MNL, 20192021 £E4%%k / year-specific MNL $51E +2.2~+2.8 pt(BENEN D)/ rail +2.2 to +2.8 pt

IHARAERESNS 993 v T (10%) T +13~14 pt; &K +0.6 pt / +13-14 pt

AT HETE i . =
B EETHRIE/H / Yurakucho-line extension L / same on 10% of trips; +0.6 pt overall

1 —EH . g N P - = —
H—RERFE 2 & / Share-oycle port density X 2 6 FEX MNL(BERE /17ﬂ47}b1§bq), 2021 fﬁﬁiﬁ / SITH AL 1.10—1.56%(fEH D D) / share-cycle 1.10—1.56%, from
six—alternative MNL walking

6 FBRET)L / Six-alternative model  V, =ASC  +ASC ¢ +B, T, V o =ASC,  +ASC, . c +BsT "+ B In(D /100 m)
Thike = FEARER R IR/ 12 km/h ()7E), DPOt = HJgHh - B35 HhoD fr AR — MMIREED K& J7 GRAE,B98 7°AT) . own |3 H BRHLRA #H D Zx,share |28 —MEEL,500 m LU T CF FH 7THE. 55 ik 1%

- DP"'/v/k / bike time = walk distance <+ 12 km/h; port distance = max of nearest-port distances at O and D; density xk — distance + vk

K10 R—FZEDZNE / Effect of port density

10 > = 74 A ZAOF— FEREO AT (6 TEEFL) / Lffect of share-cycle port distance (6-mode model)

c EEELE-FILOETETE 2019 FHHLE 2021 FHRBOMR(EEL. EERR (K

= o N
() F— b HIREDEEL (95% {SHRIH, WAL 7 2%x—) (b) ¥V RIS = 7 A SRS (B> TS U3 N \
(@) Port distance coefficient by year and specification (b) Share cycle share under scenarios (sample enumeration) ) &Y ’dj]%b PRREL . o . .
10 Rl i b y 07 5| = o o s 0 e s Year—specific models on all respondents also give similar effects with 2019 and 2021 coefficients,
) . . P) i P - 2021 FORTE - HETA/ 2021 sample & params slightly |a|,ger than the FE version.

o In R—FEEREDREIE 4 L —1.0~—1.1(t —2.9~—4.9). B5RE{E{E 30~60 F/% TH
RO FUAIETE
Coefficient of In port distance —1.0 to —1.1 in all years (t —2.9 to —4.9). Time-side scenarios are
unchanged for a value of time of 30-60 yen/min.

DI coef. of In(port distance)
-
g

2= 7% 4 2 LD 5§A% % [ share cycle share

ER L TR

2018 2019 2020 2021
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n 8% A4 /135 A—52—58 (1) &5 / Parameters (1)

4 FEE MNL DENFTA—2: FH(AEEELE, FTEITHTE)E/NRIL—1E / All parameters of the 4-alternative MNL

135 A—4 / Parameter

EHIE BEE / ASC car
TEHIE X8 / ASC rail

TE$HIE /NR / ASC bus
BE)E x 8%)) / car X commute
$KE X BE] / rail X commute
INA X 1EE)) / bus X commute
BB +EE /47 / in-vehicle + fare/47
15K AFRE / access

FESEEE / walk

FHRE K / transfers
N(kJwF)/ persons
RPLELL/ o

2018

—2.563* (—11.8)
—0.548 (—1.4)
—2.621% (—6.9)
—0.567 (—0.7)
0.750 (0.9)
—0.508 (—0.7)
—0.037* (=3.7)
—0.058* (—3.5)
—0.081* (—7.9)
—0.150 (—0.5)
6,675 / 186

-2,930.3 / 0.541

2019

—2.872% (—15.2)
—0.352 (—1.0)
—1.782% (—4.8)
—2.006* (—5.8)
—0.349 (—1.0)
—0.223 (—0.6)
—0.051% (—7.3)
—0.089* (—9.5)
—0.106% (—11.0)
—0.242 (—1.2)
17,884 / 297

-7,435.1 / 0.565

2020

—2.710% (—14.4)
—0.848* (—3.0)
—2.441% (—7.4)
—2.396% (—4.5)
—0.678 (—1.9)
—0.628 (—1.5)
—0.046% (—6.2)
—0.092% (—8.3)
—0.098* (—12.3)
0.076 (0.5)
21,128 / 313

-9,765.1 / 0.490

2021

—2.755% (—18.2)
—0.869* (—3.7)
—2.839% (—9.4)
—1.041 (—1.3)
0.775 (1.0)
0.962 (1.2)
—0.040% (=5.1)
—0.091* (—8.0)
—0.111* (—14.0)
—0.184 (—1.3)
22,100 / 318

-10,226.8 / 0.477

13RIV 3 FE—$E-EAZREL / panel

pooled
—2.477% (—=11.7)

—0.981% (—2.3)
—2.286% (—5.9)
—1.663* (—3.1)
0.065 (0.1)
—0.410 (—0.7)
—0.045% (—6.6)
—0.085* (—6.7)
—0.101* (—10.5)
0.105 (0.6)

26,696 / 135

BREOMNITE, * (3 5% BE. fEBHE%E, BRAME 47 A/2 BBEEM 20 [A/km. LL FHRIHALE, o0 FHEFBEREDEE o /SRIL—IEIE 135 AD 3 FREFFI—HBLTHE (4 KB

DES)

Coefficient (person—clustered robust t); * significant at 5% Walk is the base; VOT 47 yen/min; car cost 20 yen/km. Panel pooled: 135 persons, 3 years stacked, no year dummies (left column of slide 4).

September 8, 2026
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n 8% A5 /135 A—4—58 (2) EEZIR / Parameters (2)

BEABEEZR MNL DE/35A—4 (A ANFEEHIEZFRL)/ Person FE MNL, all parameters

185 A—4 / Parameter

BEENE X #@%) / car X commute

K8 X EE) / rail X commute

INA X @) / bus X commute

BEHE x 2020 &

%38 X 2020 &

JNZ %2020 6

EE)E x 2021 §

K38 x 2021 &

INRA X2021 &

B NEEFE +EE /47 / in-vehicle + fare/47
IHAREERE / access

e B / walk

FEHRE S / transfers

R x 2020 ¥

#if 3K x 2020
k4 x 2020
S x 2020
EHR x 2021
fif 3R x 2021
fiE% x 2021
S x 2021

SXIIECIE RS < BRI 2

September 8, 2026

FE1 FE2

—1.651% (—3.0) —1.580% (—2.9)

0.810 (1.7) 0.853 (1.9)

0.259 (0.3) 0.337 (0.5)

—0.444% (—2.5) —0.894% (—3.8)

—0.865% (—3.2) —1.188% (—3.6)

—0.921% (—3.3) —1.468% (—4.1)

—0.309 (—1.6) —0.944% (—4.6)

—0.752% (—3.0) —1.255% (—3.6)

—1.061% (—3.4) —1.795% (—4.7)

—0.051% (—7.9) —0.058* (—5.7)

—0.122% (—13.0) —0.114% (—8.9)

—0.097% (—16.7) —0.077% (—10.2)

—0.425% (—2.1) —0.333 (—1.4)

- 0.013 (1.2)

- —0.008 (—0.5)

= —0.027* (=2.7)

- 0.012 (0.0)

- 0.008 (0.8)

- —0.009 (—0.6)

- —0.039% (—3.2)

- —0.252 (—0.9)
EHETEMRE

EAEBIREBRTE Person constants and

tests

BEATEHIE o j((EHEE, FE2)(E 185 A5 T 292 . car:

96 &, R{E —2.34, 5L —3.65~—1.00;rail: 124 {E, R

fE 0.46, EH43L —0.44~1.29;bus: 72 {8, FRfE —0.68, EH45)

iz —1.50~0.29. fED—E (& r05_fe2_person_asc.csv

Person constants (FE2): 292 parameters. car: n=96, median —2.34, IQR —3.65 to
—1.00; rail: n=124, median 0.46, IQR —0.44 to 1.29; bus: n=72, median —0.68, IQR
—1.50 to 0.29. Full list in r05_fe2_person_asc.csv.

HEEITIEU YDA A = 0.5(FH] SD = 1.4) EENELHIRIT
[CE(EEDBOFEHRERS). £43— BEFRKICIT L
L

A ridge penalty A = 0.5 (prior SD = 1.4) on person constants only, to prevent
divergence under complete separation; no penalty on year dummies or time
coefficients.

JLEELLIRTE -FE1 vs FEO(SE4'2—)LR 59.9(df 6), FE2 vs FE1

(% x {%%0) LR 57.04 (df 8, p < 0.001)

LR tests: FE1 vs FEO (year dummies) 59.9 (df 6); FE2 vs FE1 (year X
coefficients) 57.04 (df 8, p < 0.001).

6 Y B DEAIZfES FE2 ORI FFRE{1%$: 2019 & = B, 2021

F = B + r 2021 (EA —0.058/—0.050, #HzK —0.114/—0.124,
4 —0.077/-0.116, Fift —0.33/—0.58)

Year—specific coefficients used on slide 6: 2019 = B, 2021 = B + 7 (in-vehicle
—0.058/—0.050, access —0.114/—0.124, walk —0.077/—0.116, transfers
—0.33/—0.58).
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{F8% A6 /3SA—A—58 (4) 6 FERIZH / Parameters (4)

6 FE& MNL ({£% A3) DL /N5 A—%4 / Six-alternative MNL, all parameters BHHETILG HB) DEFHRE / Commute—day model
6 B MNL / Six-altemnative MNL 2018 2019 2020 2021 E?E*""’(* R IR RS, ) AT 2020 4 & 2021 4 &
TEHIE BB / ASC car —2.58% (—9.7) —3.24% (—13.8) —2.84% (—13.2) —2.92% (—15.9) EHE / commute day —0.161% (=5.3) —0.188% (—5.9)
TEHIE $58 / ASC rail —0.55 (—1.6) —0.77% (—2.4) —1.03% (—4.0) —1.09% (—5.0) SM B / any trip 0.050% (3.1) —0.032% (—2.1)
TEHIE /N / ASC bus —2.55% (—7.0) —2.24% (—6.4) —2.68% (—8.3) —3.00% (—11.0) BEINY Y TE / n commute —0.182% (—5.4) —0.210% (—5.9)
TEHIE BERE / ASC own bike —1.90% (—7.0) —1.18% (—5.2) —0.84% (—4.7) —0.87+ (—5.4) BENLASMNY T H / n non-commute 0.479% (6.0) 0.396% (4.7)
EHIB 7Y AL / ASC share —3.17% (—9.9) —2.88% (—8.0) —3.29% (—7.8) —3.54% (—8.7) P X 2021 DEHE x 1T Ak KM/ level £k / shift SFEE (1)
BEE)EE x @5 / car X commute —1.18 (—1.5) —2.32% (—6.3) —2.21% (—4.3) —1.43% (—2.8) BEIE / car nocar (base) -0.79 EHH / base
558 X L) / rail X commute —0.05 (-0.1) —0.66 (—1.9) ~0.49 (—1.3) 036 (0.9) ELF3/ e car 069 QD@
. R BE) / commute kept (base) -0.49 HHE / base
INZ X588 / bus X commute —1.15 (—1.9) —0.44 (—1.2) —0.35 (—0.8) 053 (1.1) B8/ commute halved 120 S
BERE X @E) / own X commute —0.01 (—0.0) —0.97 (—3.1) —0.56 (—1.4) 0.24 (0.8) HEE / commute nocommute2019 -051 —0.02 (—0.0)
$17 X388 / share X commute 0.55 (0.9) 0,02 (0.1) 052 (1.0) 078 (1.4) B/ bioycle gebitclbase) = &% / base
e ) . EELRE / bicycle bike -1.08 —0.67 (—1.5)
BB +3EE /47 / in-vehicle + fare/47 —0.042% (—3.8) —0.053% (—7.6) —0.047 (—6.2) —0.042% (—5.4) e P 095 e
35K EER / access —0.060% (—3.6) —0.089% (—9.8) —0.090% (—8.2) —0.091% (—8.3) PERI / gonder ) -0.46 049 (1.1)
HESHERT / walk —0.087% (~7.9) —0.130% (—12.1) —0.107% (—12.3) —0.124% (—14.0) SRERRE / station near (base) 044 H#E / base
) EREEE / station mid -0.83 —0.39 (—0.8)
FHE% / transfers —0.186 (—0.6) —0.207 (—1.0) 0.023 (0.2) —0.177 (-1.3) »
EREER# / station far -1.01 —0.57 (—1.0)
BERERERT / bike time —0.074% (—4.5) —0.137% (—10.4) —0.123 (—10.2) —0.129% (—10.7) FH / age age_1-2 (base) ~0.91 B / base
In R—NEEH / In port distance —1.08 (—2.9) —1.00% (—4.8) —1.10% (—4.5) —1.10% (—4.9) Fi / age age3 -081 0.10(0.2)
/ 4-5 -0.63 0.27 (0.5
BEEE x 278 / own X ownership unknown - ~0.62% (-2.1) ~081 (-18) 016 H/ee e s
AXEFEHIE A ai ® OLS(51 A, HC1) : TEHR 1.64 (1.1), AiEEh —0.56 (—0.7), HEHEE 0.26
N(hJYT) 7,837 21,029 25,985 28,934 (0.8), B8R 8 —0.80% (—2.6), In ERESEE —0.33 (—1.4), £E#5 4-5 0.15 (0.5), R* 0.17. EENE /32D

REBEEHBETIVO A -BEFS—(E csv [TUNER
OLS of A @_i (51 persons, HC1): see left. Car/bus interactions and month/day-of-week dummies are in the csv
files.

LL/ o -5,816 / 0.439 —14,242 / 0.472 -19,292 / 0.413 —22,090 / 0.401
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