Modelling office workers’ activity of eating out
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Background

Staying in office may results in.....

o Less communication between co-workers W .
~N
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— Quick meals are not beneficial for both workers nor the area.

o Less use of restaurants

Let’s vitalize both areas and office workers
with a city where people want to go out for eat!



Objectives

Decision-making mechanism of office workers’ eating out activity

% Modelling workers’ eating out actions

% Analyzing the related promotion policies
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Data

Toyosu PP (2019), Activity data of office workers
ZMPP (2019), & B DFENT—4
e Activity chain per day:
Trips between “&@#) - @%"(commute) and “fR=E"(going home)
THOESFI— " BE-BF L REITHRENTZFE
e Eating-out trip: “B&%"(Eating out) trip made during certain time
BFERBTO BEEZHNRELTRS
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Data overview

4 Data
[ Eating-out activity



Data

Toyosu PP (2019), Action data of workers

Eating out for lunch | Else

Eating out for dinner | 19 samples / 8 users 233 samples / 59 users

Else 126 samples / 30 users | 2236 samples / 107 users




Attributes of monitors - gender and child
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Those who eat out for dinner only

and both activities without tend to
be childless.



EOtiﬂg—OUt CICtiVity - # of lunch / dinner trips per users
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Modeling
and estimating parameters




Overview of our model
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decision making
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Setting - variables

Latent class model Binary-logit model
Xgender Dummy variable Xtime of commute C°mmuting time
(1: man)
Dummy variable ; Dummy variable
Xincome (1: inco)r/ne > six million) XFrlday/XThursday (1: Friday/Thursday)
X Dummy variable X Number of restaurant
partner (1: have a partner) restaurant near office
Dummy variable
X child (1: have at least a child)

Number of supermarkets near
Xsupermarket house
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Setting - modelling latent tendency

Latent class model EHEISAETIV
e Represents individuals’ heterogeneity of eating-out activity as a
mixture of several typical choice behavior patterns.

lunch _ lunch lunch lunch lunch
Mclass_l - ASCclass + ﬁgender X Xgender + :Bincome X Xincome + Bpartner X Xpartner

lunch lunch
+ ﬁchild X Xchild + ﬁsupermarket X Xsupermarket

Mélllz?sg_lz =0
lunch
Plunch . exp(Mc1a551
class_1 — lunch lunch
exp(Mclassl) + exp (M class_2
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Setting - modelling decision-making

Binary-logit model —EOYYAETIL
e Represents actual behavioral choices by exogenous factors

e Assume that lunch and dinner choices are independent of each

other.
lunch — lunch lunch
Veating_out_class_l = AS Cclass_l + time_of_commute_class_1 X Xtime_of_commute

lunch
+ ﬁFriday_class_l X XFriday + ﬁrestaurant_class_l X Xrestaurant

lunch — lunch lunch
Veating_out_class_z = AS Cclass_z * time_of_commute_class_2 X Xtime_of_commute

lunch
. ﬁFriday_class_z X XFriday .5 .Brestaurant_class_z X Xrestaurant

lunch — y7lunch —
Velse_class_l — VYelse_class_2 — 0

exp (Vlunch

Plunch class 1

eating out_class_1 =

lunch lunch

eXp(Vclass_l) + exp (Vclass_l)
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Estimation result - Latent class model

Membership function

Utility function

Lunch Dinner Lunch Dinner
Egif;;il?:;ow estimate  tvalue  estimate  tvalue Explanatory variables estimate t-value estimate t-value
Class_1:ASC 0.66 6.92E-5 -2.87 -12.68***
ASC 1.86 747 511 7.57**
Class_2: Constant -0.43 -1.89* -2.63 -13.55***
Gender -0.19 -1.19 2.09 6.59***
Class_1: Commute time -1.09 -1.78E-3  -5.27E-3 -3.07***
Income -0.50 -3.12*** 043 1.29
Class_2: Commute time 4.72E-4 NaN -0.01 NaN
Partner 0.09 0.50 -0.32 -0.40
Class1: Friday/Thursday 0.371 1.25E-4 -0.50 -1.04
Child 0.36 2.08** -4.07 -5.68***
Class2: Friday/Thursday 0.29 0.64 -1.00 NaN
No. of supermarket -0.03 -0.21 -0.86 -1.74*
Class1: No. of restaurant -0.50 -1.44E-3  6.80E-3 NaN
Class2: No. of restaurant 7.14E-3 1.78* 0.04 NaN
Sample size 2614 2614
Initial log likelihood -1811.89 -1811.89
Final log likelihood -812.48 -457.09
* Corrected p”2 0.54 0.74

:p<0.1;*: p<0.05; **: p<0.01.
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Interpreting each class (lunch)

Class1 Class?2

BN Go out
W Not go out

BN Go out

N Not go out

After After

Before Before

L T T T T T f T T T T T
00 0.2 04 0.6 ek:3 1.0 00 0.2 04 0.6 o8 1.0

Ratio Ratio
After: change in variables (commute time, # of restaurants around office)

Class1 is a class that captures activity pattern without eating-out,
DR E“HBELGUVLV BB/ AF—ZFRAT-V5R
Class2 is a class that captures decision-making.
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Interpreting each class (dinner)

Class1 Class?2

B Go out
I Not go out

BN Goout

W Not go out

After After

Before Before

r T T T T T r T T T T T
0.0 02 04 0.6 o8 1.0 0.0 0.2 04 0.6 o8 1.0

Ratio Ratio

After: change in a variable (# of restaurants around office)

Also in dinner, Class1 is a class that captures activity pattern without eating-out,
“OR"LER. VAL DBZELGEVWV ER/ N S—VZRA=IFR
Class2 is a class that captures decision-making.
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Interpreting membership function

Positive parameters

Lunch
Partner, Child

People who have the partner or a child tend to
have fixed activity patterns.

Dinner
Gender, Income

Male or people with high incomes tend to have
fixed activity patterns.

Negative parameters

Lunch
Gender, Income

Lunch activities of people who has the partner
or a child is the result of choice behavior.

Dinner
Partner, Child

Male or people with high incomes tend not to go
out on dinner latently
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Scenario analysis

e Lunch trips
o Increasinglil # of restaurants by 50% results in
0.9% increasei (9.6% — 10.5%) in lunch trips
o Decreasing[lll commute time by 30% results in
0.9% increasei (9.6% — 10.5%) in lunch trips
e Dinner trips
o Increasinglii # of restaurants by 50% results in
0.8% decrease[l] (5.5% — 4.7%) in dinner trips
o Decreasing[lll commute time by 30% results in
0.3% increasefiy (5.5% — 5.8%) in dinner trips

Lunch/dinner activities are formed as living patterns
rather than decision-making. 19



Summary

e Objectives:

Modelling office-workers’ decision-making of lunch/dinner trips
e Modelling:

Latent class model and binary-logit model

our analysis showed that lunch/dinner activities are formed as
living patterns rather than decision-making.

NEBITEIXE X DERIRETIIEL,
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Thank you for listening
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Appendix




Explanatory variables - # of supermarket and restaurant

Extracting centroid |ldentifying the area Acquiring retail information
from GPS Data within a 500m radius via Foursquare API
supermarket
(Lat1, Lon1) AN

\ (Lat2, Lon2)

Centroid /'
) )&

restaurant

|®)

(Lat3, Lon3)
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Attributes of monitors - income and age
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Only dinner Only lunch

High percentage of over 40s in all
types.

High percentage of people who eat
only lunch have a higher income.
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clock -in/out time Distribution

Both

Neither

Only Dinner

Only Lunch

Clock-in time Distribution Clock-out time Distribution
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* Each numbers in the graph represent hour-part of clock-in / clock-out time
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# of trips of each day

# of lunch trips of each day

# of dinner trips of each day

# of trips without eating-out of each day

Mon. Tue. Wed. Thu. Fri. Sat. Sun.

500 A

400 A

300 A

200 4

100 A

Sun.

200 4

100 A
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# of restaurants around office

# of days with lunch trip

# of restaurants around office - # of days with lunch trip # of restaurants around office - # of days with dinner trip
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commute time

commute time [min] - # of days with lunch
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EOtiﬂg—OUt CICtiVity - # of eating-out trips per dept. time

# of eating-out trips per dept. time

# of trips
S 8 &8 8 8 3
1 1 1 1 1

_
o
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dept. time

Eating-out trips has 2 peaks (12:00 for lunch, 18:00 for dinner)
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Estimation result - Binary logit model

Lunch Dinner
5:5;?2;“)/ estimate t-value estimate t-value
ASC -3.616 -9.734*** -2.390 -17.553***
Commute time -0.017 -5.519*** - -
Friday / Thursday 0.713 3.470** 0.231 1.410
No. of restaurant = = 0.001 1.090
Gender 0.789 3.908*** -0.226 -1.524
Income -1.324 -5.721%** 0.498 3.336™**
Partner - - -0.115 -0.680
Child 2.646 10.029*** -0.349 -2.126**
No. of supermarket 0.544 2.081** - -
Sample size 2614 2614
Initial log likelihood -1811.887 -1811.887
Final log likelihood -458.841 -815.772

Corrected p"2 0.743 0.546 " p<01,"p<005*":p<001. 3q



