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Background
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“Travel mode choice behavior may be influenced differently by trips intended for social interaction
compared with solitary trips that do not involve such interaction.”
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“Ildentifying the interaction between joint activity and mode choice provides implications for policy.”| #"7
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1. Data Used
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2. Basic Aggregation

« Daily use is the main purpose
commuting, shopping, homing
« Many short-distance travelers

—Concentration of Residential
areas & workplace

BRI

count share_%
Short (<2km) 6894 56.0
Medium (2-8km) 2774 22.5
Long (28km) 2653 21.5

Short (<2km)

Medium (2-8km) Long (=8km)
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3. Method construction

/Explanatory Variables \ /Multinomal logit model \ / Choices
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Vwaik = Btime * Timeyqye + ASCyaik
R y Vear = Btime * Timecqr + Prare - Farecqr
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4. Joint Activity Method of Preparation

Joint ActivityD E &
Definition of Joint Activity
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This refers to an "interaction" that is established when any two individuals, after sharing the same movement
(co-move) while maintaining spatial proximity for a certain period of time, then continue to stay together at the
destination of that movement while still maintaining spatial proximity for a further certain period(co-stay)
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4. Joint Activity Method of Preparation
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4. Joint Activity Method of Preparation
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(DHow to make co-move data
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If the following two conditions are met for any two trips by any two users, it is considered co-move
Ty = [tastare taena|: T—F—AD U v 7 X Trip segment of User A
Tg = |tsstare tpena|: T~ Y —BD b U v 7’ X Trip segment of User B

(1) BFREISR M4 time constraints (2) 2RI spatial constraints
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Given the set of sampling timestamps within the common time window as S
= {ty, t,, ...., t, },and the locations of users A and B at time t as p,(t),
pg(t) respectively,using the distance function d(),

<
It € Sld(pA(t)[sllgB(t)) < 30m| > 0.8




4. Joint Activity Method of Preparation
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4. Joint Activity Method of Preparation
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How to make co-stay data
DepartureTime Start cordin | End_cording

15:00
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17:00 AIE3 fIE4L
location3 location4
19:30 77717 17711
23:00 77717 17711
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“Assume that between 15:00 and 16:00, Person A is engaged in shopping activities around Location 2 and Location 3.”
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4. Joint Activity Method of Preparation

Q@HEBIET — X DIERK @How to make co-stay data
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Constrains for determining co-stay — costay 2h) P Or stay data with the same purpose within the same dataset,
combinations of stay data that meet the following constraints are

defined as co-stay.

20231114 2330 (1) B RS (2) RS

' ' spatial constraints
2023-11-1922:5% \\/ time constraints P ! 1t
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When the locations of users A and B are denoted
2023-11-1¢ 21:06 as pa(A,),pg(A4g), respectively, using the distance
function d,...
2023-11-16 20:30 i o)
352/% d(pa(A4), pp(Ap)) < 30m
35 . \
35 36 Sy = [SA,start: SA,end]:—_L — Y —ADEHNXE  Activity segment of User A

Ls0al L20:28 13?52%;&%66{24 Lee22 13020 SB = [SA,start» SA’end]Zl—'&\—AU)‘;%@JEFEﬁ Activity segment of User B 12



4. Joint Activity Method of Preparation

®Joint ActivityT — % D{ERK
®How to make Joint Activity
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Any pair of users who, after co-moving, remain co-present at the destination of that movement is defined

as engaging in an interaction activity.
Additionally, a Joint (0/1) flag is assigned to the co-move trip that resulted in the interaction activity.
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5. Estimation Results

Joint = 0 (normal trip)

Joint = 1 (trip for Joint Activity)

SEAZE H#EEE (coef) HE (2)
NZR EHIE -3.1789  -19.571
FEAEOTEHIE -1.2808 -59.797
TEOFHE -0.8557 -12.771
EHOEHIE -1.8952 -38.021
NRDEERI/NT A — & -5.6253 -15.487
FEAEORR/ T X —4 0.703  15.757
BHOKRE/ T A—& -3.9091 -26.171
S DB/ T X — & -8.1009 -67.243
NRDRE/NT A —& -0.246  -1.248
BEORE/NT X —& 1472 25.279
{(E]

TEARE 70,744

BB EE (LL-Null) -46,650.00

IR E (Log-Likelihood) -26,076.00

SRR HEE(E (coef)  tfE (2)
INZDEHE -0.4675 -0.159
FERBEOTEHIE -1.613 -6.411
BEOEHE -3.5382 -2.983
EHDTEHIE -2.3539 -3.694
INZDEFE/NNT X —& -0.5758 -0.33
FEHBEORME/NT A —X -0.1133 -0.224
BEOKE/ T X —4% -b.2669 -2.69
TESDRFE/ NN T A —& -10.7027 -6.427
INZDEE/INT A —& -2.5919 -0.686
BHORE/NNT XA =& 3.6259 3.46
&

AL 640

AR FITE (LL-Null) -429.9

BRI E (Log-Likelihood) -206.24

14



6. Discussion

OOrder of time disutility(Joint-activity trips) : Walking > Rail > Bus > Car.

Very strong aversion to walking time vs. very weak time sensitivity for car.

— Designing routes and facilities to minimize walking (transfers/access) is crucial.
Because car users are comparatively insensitive to time, car is more likely to be chosen.

OFor joint-activity trips, the rail alternative-specific constant is strongly unfavorable.
— |n group outings, cars are relatively preferred due to easier coordination and higher comfort©.
— Public transport (especially rail) tends to be intrinsically less attractive in this context.

[SUGGESTIONS]
OPlaces/leverages likely to increase joint-activity trips

. : station-front access and elevator flows = high time-saving impact.

. : improve parking congestion/fees and ingress/egress accessibility.

. : focus on non-time attributes with high impact, e.g., seat comfort, stroller/buggy
friendliness, etc.
ORegular trips (especially non-joint)

= Measures that reduce travel time are generally the most effective.
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