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Building an activity time allocation model in the Toyosu area
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The Toyosu area has been undergoing development in recent years and has a

concentration of urban functions.lt is important to understand the activity
patterns associated with regional development.
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Model the allocation of activity time in a rapidly changing urban
environment and understand behavioral patterns.




ﬂigﬁ Hypothesis

ﬂigﬁ@ Hypothesis@
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Could income lead to differences in time allocation?

ﬂigﬁ@ Hypothesis2)
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Are there any differences in work hours, commuting time, or free time depending
on the number of children?



Eﬁi—"é"ﬁ*ﬁ Basic Analysis

1§ g 7_"'_ 5( Usage data
PP7 — 4% PPdata
[trip_toyosu_2021.csv] (&120214F)

JBYET — & Attribute Data T /138)&[3/?(# S;ﬂ:}plie size
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[2019-2021 E3_{E A& M xIsx 8839 > 7.
(275% 275 People)

ST —X%ID% L & ITHED LT 55 (Link and merge data based on ID.)
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(Aggregate trips and consolidate them into one trip per day.)
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B B (Commuting)

0:28:48
0:21:36
0:14:24
0:07:12
0:00:00

= L \¥)(Shopping)

$1:12:00
0:57:36
0:43:12
0:28:48
0:14:24
0:00:00

Income

B = (Eating)

0:36:00
0:28:48
0:21:36
0:14:24
0:07:12

' 0:43:12
0:36:00
0:28:48
0:21:36
0:14:24
0:07:12
0:00:00
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EHiESMr Il FDAZL  Number of Children

BE)(Commuting) T=(Job)
0:57:36 | - 8:24:00
0:50:24 7:12:00
0:43:12 6:00:00
0:36:00 4-48:00
0:28:48 3-36:00
0:21:36 2:24-00
0:14:24 1:12:00
0507312 0:00:00
0:00:00 0 1 2 3 4 5
0 1 2 3 4 5
Z (House) B L \¥)(Shopping)
0:00:00 ‘ - 0:36:00
19:12:00 0:28:48
14:24:00 /\/\ 0:21:36
9:36:00 0:14:24
4:48:00 0:07:12
0:00:00 0:00:00
0 1 2 5 4 5 0 1 2 3 4 5
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o (Comparison of the number of children and

T 10000 average income)
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700.0 c: 7,—6: %)
T 1 2 3 4 5 (For households with 0 to 2 children, there
FOAH(A) is a difference of nearly 2 million yen. As the
e R number of children increases, the
difference becomes almost constant.)
FNE FHOABOREERM
4000 FUN & FHDO AN DERME
3000 — (Relationship between income and number
= 2000 of children)
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WZ5EWIDITTIEEAEL
(A higher income does not necessarily lead
to anincrease in the number of children)
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Integration of objective variables (6 objective variables are integrated)
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free
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EEEJE#FEEEUA‘-E 5—"‘)[/ Activity Time percentage Model

E E’J ;r& Objective variable
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AEHEREE) | living HBEE : free

EEHEEE) - unpaid work  Z Dfth © other
B2 758 : maintenance BZEWN)EE) : home
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EEE;J E%FEE EE%-'E -7_"‘11/ Activity Time Allocation Model

Vitving = Omate "M + 6i 1+ 6,, - Co+ 6,4 - Cac
Vunvaaid_job = Ocn Ch+ 6., °Car + ASC1<
Veare = Oin <1 + Bholiday *H + ASC2¢
Viree = Oman *M + 0440 * A+ ASC3¢
Vother = Oage * A + ASC4A<
Vhome = Ogge G + ASC5¢

Ch: F&EHDAE number of children

A F age |: U A income

H:{HZ% I— holiday dummy

Ca: #iXAN X = — capital dummy

Co:EBEBEHX I — couple dummy

M: 4Rl (B) & I — gender (male) dummy

CAR : BEEJERE X I — automotive holdings dummy

ASC : TF#UE constant 6 : /X7 X —4%& parameter 10



Results@)

H&E%\E% J: U ]From the estimation results

HEEZS ~ =
BT NA—s] ta | OMEAALELIE0.513
Adjusted likelihood ratio is 0.513.
B2 LAH) || 0052 | 2198 | Ly ORVETLEEZ DND
FEHLDODAE (A) Ch 0.727 4.860 This equation is considered a relatively accurate model.
£ &L A 0.221 8.986 ONRSAXA—ZDIEA & EBEAFDELSMUA
BEELI— Co -0.290 | -4.955 | EXNM7fEREG o7
Py The results were consistent with the positive and negative
BEERBXI— Car 0.816 2.561 parameters and the basic tabulations.
FEZS - M| 0086 | 269 | Oz s x—4TtiErERE ok
%BEW? S Ca -0.122 -2.423 Many parameters had significant t-values.
WRZS H | 0150 | 0878 | Spcmicg 2 m@AhE WS EAREEEZ D
|E5E | ASC, | -5.159 | -16.283 | 1 3
a 257 ASC2 -2.571 -23.471 This may be due to the small impact of the holidays.
EB0R SL ASCs ~2.242 | -21.355 ['err:ﬁm\]Pomt of concern
Zofs | ASC, | -2458 | 21524 | OZ Dfe BENEBZXET 2 SEHZHA AL
E%Vq ASC5 0.492 4742 l;lst:/?t;i)(leasnatoryvanables to distinguish between other and in-home
LR -19498 o
IRAE EHBOHCERAENTLE>TNE
Hi'!f‘gj':g -9474 It has been allocated only in constant terms.
AEARSLEL 0513 >SEEMEEICHBERE S I — 2B

Car ownership dummy added to in-home activities. 11
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Estimation results with car ownership dummies in the home.

AAAZE L INFA—R|  tE H&E%ﬁ% & 1) JFrom the estimation results
BA (5H) | 0.098 | 2459 | OFFEFEH KR HIX0.513
FEHLDAE (AN) Ch 0.806 5.511 Adjusted likelihood ratio is 0.513.
FNCTO) A 0229 | 9168 | HBHBEORVLWETLEZX oND
= : : This equation is considered a relatively accurate model.
REEXI— Co -0.295 | -5.042 | Ot {BIZLZ L D/ST X —KTHE
HEHEREGX I — Car -0.124 -2 645 The t-values were significant for many parameters.
BHEXI— M 0.053 2.141
BEAL S — c [ s JPoint o
= a -0.103 -2.021 /.05 s |Point of concern
HwEXI— H 0.151 0883 | OBBEAREX I —HAEDBEZES
H(E 5 {E) ASC _4.801 ~17.632 Car ownership dummies take negative values. .
ks 1 SEBEERE L TUARNAIZE,
B277 ASC, -2.571 -23.482 B AVE L
EIE BH ASC3 -2.276 -21.425 The less people own a car, the more free labor hours they work.
BEREFEFBELTLDS
IE7|<|:|
Z Ot ASC4 -2.503 ~21.585 This is inconsistent with the basic tally.
HEA ASC; 0.466 4.781

MEARE -19498 YIal—varTlEBEROEER
RIS E -9474 Result (1) will be used in this simulation.
R EALEL 0.513
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Simulation analysis with varying income and number of children.
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Changes in free time allocation due to changes inincome
- RIgDHDHE  Households consisting of a married couple only

SEBER 2007 %% | 200~5995 | 600~9995 | 1000~1499%5 | 150075 E
living e 266.7 255.8 245.4 235.4 225.7
Unpaid work| % 5.2 10.8 10.9 11.0 11.1
maintenancel BZ277 33.5 32.1 30.8 29.6 28.4
free [ 70.2 66.4 67.0 67.7€ 6830
other Z ot 53.0 53.5 54.0 54.5 55.1
home ZEEe 1011.5 1021.4 1031.8 1041.8 1051.5
- KiF+ F1ADHT  Households with a couple and one child
SEENEE  |200755K%  |200~5995  |600~9995  |1000~149975 [1500/5 £
ving 3 265.7 255.0 244.7 234.6 224.9
Unpaid work e fg 10.6 10.7 10.9 11.0 11.1
aintenance 2407 33.4 32.0 30.7 29.5 28.3
free [ 69.9 70.6 71.3 72.08 727D
other Z ot 52.8 53.3 53.8 54.4 54.9
ZEe 1007.6 1018.2 1028.5 1038.5 1048.2

home

FHIEZX 5
Z &g
Families with

children have
more free time
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- KiF+ F1ADHEE  Households with a couple and one child

EHIEE 2005 FE 200~5997  [600~9995  |1000~14997F |15005 1L £
living 4st 265.7 255.0 244.7 234.6 224.9
Unpaid work il 10.6 10.7 10.9 11.0 11.1
maintenance| HZ7 7 33.4 32.0 30.7 29.5 28.3
free I 59.9 70.6 713 72.0 2.1
other Z Dt 52.8 53.3 53.8 54.4 54.9
home Sy 1007.6 1018.2 1028.5 1038.5 1048.2
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Higher-income households with children spend more time on leisure activities
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Koto-ward Population by Age Group
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Population is increasing in all age groups.

> Expected to continue to increase in the future. 16
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Integrated apartment site is a new land use resource.
L - REEOHERGE., FEEBEOEFA INT

!

Residential functions are being developed, such as a daycare
center attached to the building.
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Based on the current situation in Toyosu, the number of working households living in the area is
expected to increase further.
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Simulation analysis shows that “household with high income x 1 child” increased allocation of time

to free activities.
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Policies that would improve accessibility, such as the introduction of a circular bus service.
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Could income lead to differences in time allocation?

ﬂi%ﬂ@ Hypothesis2)
FEHDAEIC K - TEEEERE - BHEFRIC
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Are there any differences in work hours, commuting time, or free time depending
on the number of children?
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Simulation analysis results showed differences in time allocation by varying income and number of children.

[%%—3— HRNEZoTz ,‘J:\'_\] Points that should have been considered

+ 2021 FEDPPT — X Z{H A
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Since the PP data for 2021 was used, the constant term for home activity was increased due to the covid-19. 19
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