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Partial differential equation
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Establishment types of clusters

* Additional annotation of establishment type was done for each cluster records

Given data Additionally annotated
Establishment type Establishment type
(primary) (secondary)
* Eating and drinking * Eating and drinking
establishments establishments
* Health institute * Eating and drinking
*  Welfare facility establishments with
* Enterprise etc. Karaoke facility
* School/Educational * Hospital
Institution etc. * Clinic
* Sports facility etc. * School/Educational
* Others Institution

* Cram school

* Enterprise

* Public Office

* Elderly care facility

* Welfare facility for
persons with
disabilities

* Child welfare facility

* Club with live music

* Meal or barbeque
with several people at
home

* Theater

* Sports facility

* Sports team

* Beauty Salon/Barber

e Others




Process of data annotation

Original dataset
* Name of cluster
* Reported date
* Size of cluster
* Establishment type
* primary
* secondary

Annotated dataset
* Name of cluster
* Reported date
* Size of cluster
* Establishment type
* primary
* secondary
* tertiary

Final dataset
* Name of cluster
* Reported date
« Size of cluster
+ Final establishment type from
primary/secondary/tertiary types
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Category Establishment type

Annotation of establishmen
each cluster records

Additional annotation

types for

Aggregation criteria

Theater

Eating and drinking establishments
with Karaoke facility

Sports facility

Beauty salon/Barber

None

None

* Classified records with establishment type (secondary)
"Sports facility" into "Sports facility" and "Various sports"

Establishment type (secondary): "Theater"

Establishment type (secondary): "Eating and
drinking establishments with Karaoke facility

Establishment type (tertiary): "Sports facility"

Establishment type (secondary):
"Beauty salon/Barber"

Elderly care facility

Welfare facility for persons with
disabilities

Establishment type (secondary):
"Elderly care facility"

Establishment type (secondary):
"Welfare facility for persons with disabilities"

Hospital

Clinic

Dental Clinic

* Classified records with establishment type
(secondary) "Clinic" into "Clinic" and "Dental Clinic"

Establishment type (secondary): "Hospital"

Establishment type (tertiary): "Clinic"

Establishment type (tertiary): "Dental Clinic"

Restaurant

Alcohol serving eating and
drinking establishment

escort clubs

Serviced entertaining bars and

* Classified records with establishment type (secondary) "Eating
and drinking establishments" into "Alcohol serving eating and
drinking establishment" ("AL"), "Serviced entertaining bars and
escort clubs" ("SV") and "Restaurant" ("RST")

* Aland SV: Information obtained from search engines was used
when its type was unidentifiable from cluster names.

* AL: Bars, Izakaya, etc.

*  SV: Clubs, Lounges, Hostess bars ("Kyabakura"), Pilipino pubs,
Snack bars, etc.

*  RST: All records within establishment type (secondary) "Eating
and drinking establishments" that were not classified as AL or SV

«  Clusters reported as "meal with several people" (&%) were not
included in either establishment types.

Establishment type (tertiary): "Restaurant"

Establishment type (tertiary): "Alcohol serving eating and
drinking establishment"

Establishment type (tertiary): Serviced entertaining bars
and escort clubs
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Annotation of establishment types for
each cluster records (2

Category Establishment type

Additional annotation

Aggregation criteria

Local government office

Police station

Fire station

Elementary school

Middle school

High school

University

Kindergarten

Child welfare facility

Cram school

Classified records with establishment type
(secondary) "public office" into "local government
office", "local government affiliated institution",
"police station", "fire station", etc.

Local government office: Records that could be
identified as clusters that occurred at main local
government building. Affiliated institutions of local
government (i.e. public water agency, civil
engineering office) were excluded.

Classified records with establishment type
(secondary) "School/Educational Institution" into
"Kindergarten", "Certified centers of Early
Childhood Education and Care", Elementary
school", "Middle school", "High school",
"University", and "Unidentifiable schools".

None

None

Establishment type (tertiary):
Local government office

Establishment type (tertiary):
Police station
Police school excluded

Establishment type (tertiary): Fire station
Fire academy excluded

Establishment type (tertiary):
Elementary school

Establishment type (tertiary): Middle school

Establishment type (tertiary): High school

Establishment type (tertiary): University

Establishment type (tertiary): Kindergarten

Establishment type (secondary): Child welfare
facility

Establishment type (tertiary) : Certified centers of
Early Childhood Education and Care

Establishment type (secondary) : Cram school
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each establishment type

"Event" which represents fundamental unit of usage was defined for each establishment types

Note:

Average Number of days
number of where events Duration
Definition users per occur dy Number per event t,
Category Establishment type of an event Type of Users event i, Breakdown of Days (13 months) of facilities f, (Hours)
Theater! 2:r?‘2i:ance Audiences?® 341.2 Number of sessions during data range (Seggfnsse) 4,814 3.0
Eating and drinking establishments
with Karaoke facility 248.6 Number of days during data range 395 (Days) 25,110 2.5
Sports facilit Visit Number of days during data range excluding
p Y stores/facilities Users 30.8 weekends and holidays 268 (Days) 71,271 15
Beauty salon/Barber 11.43 Number of days during data range excluding 327 (Days) 371,688 1.0
Mondays and holidays ’ :
Elderly care facility 322 28,352
. Residents, -
" Stay for a night / Number of days during data range 395 (Days) 16.0
Welfare facility for persons Users
with disabilities 27.5 5,636
Hospital Stay for a night Inpatients 165.8 Number of days during data range 395 (Days) 8,300 16.0
Clinic . . Number of days during data range excluding
Visit a doctor Outpatients 44.1 Wednesdays and holidays 323 (Days) 102,616 0.5
Dental clinic Visit a doctor Outpatients 19.7 Number of days during data range excluding 326 (Days) 68,500 1.0
Thursdays and holidays
Restaurant 127.4 1,279,784 1.0
Al‘.3°h.0| SerVing_ eating and Visit stores Users 42.9 Number of days during data range excluding 323 (Days) 264359 2.0
drinking establishment : Wednesdays and holidays ays ’ :
Serviced entertaining bars
57.0 61,857 2.0

and escort clubs

Lwithin theater clusters, infected people were mostly performers and staffs. Infections in audiences were rarely reported. Parameters specific to performers and staffs are required to execute more rigid risk assessment.
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each establishment type (2

* "Event" which represents fundamental unit of usage was defined for each establishment types

Average Number of days
number of where events Duration
Definition users per occur dy Number per event t,
Category Establishment type of an event Type of Users event i, Breakdown of Days (13 months) of facilities f, (Hours)
Local government office 464.2 1,971
Police station 246.2 1,204 8.0
Number of days during data range excluding
Work for a day Staffs weekends and holidays 268 (Days)
Fire station 68.2 2,445
Enterprise 10.6 5,340,783 7.8
Elementary school 322.7 19,525 7.0
Middle school 316.6 237 (Days) 10,142 8.0
High school 4,874 8.0
6344 Number of days during data range excluding !
Attend for a day weekends, holidays, summer vacation, winter
University Students 3,667.4 vacation, and spring vacation 187 (Days) 795 5.0
Kindergarten 114.5 237 (Days) 9,421 5.0
Child welfare facility 66.8 268 (Days) 44,616 11.0
Cram school Attend classes for 1228 Average weekly average attendance frequency * 125 (Days) 46,734 15

aday

number of month during data range



Number of cluster reports by establishment type (2020/06 - 2021/06)

University

Hospital

Police station

High school

Elderly care facility

Local government office

Welfare facility for persons with disabilities
Fire station

Middle school

Child welfare facility

Eating and drinking establishments with Karaoke facility
Elementary school

Serviced entertaining bars and escort clubs
Theater

Kindergarten

Sports facility

Alcohol serving eating and drinking establishment
Clinic

Cram school

Restaurant

Enterprise

Dental clinic

Beauty salon/Barber

o

| 0.0

| 0.02

(Reports per 100 facilities)

25

22.52

30
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* Number of cluster reports per event (2020/06 - 2021/06)

Number of users and

Per Event Number of users adjusted duration adjusted
(Reports per million events) (Reports per million events* users) (Reports per million events - users-hours)
0 250 500 750 1,000 1,250 1,500 0 2 4 6 0.0 0.2 0.4 0.6

I 0.29
I o.19
B o.12
- .18

Elderly care facility - 149.48 _ 4.65
Welfare facility for persons with disabilities .l 82.20 _—| 2.99
Hospital [N} 330.94 B 2.00

Police station -—| 356.40 -—| 1.45
Theater _—| 404.37 -—| 1.19 _—| 0.40

Fire station [} 64.10 Bl 0.94 Bl 012
Child welfare facility l 35.04 -l 0.52 .| 0.05
High school [N 297.80 B o047 B o.06
Local government office -| 200.67 .I 0.43 ." 0.05
Serviced entertaining bars and escort clubs I 22.97 . 0.40 -i 0.20

university - 1,204.05 [} 0.3 B 007

Middle school B} 68.65 B o2 B oo3
sports facility | 4.61 I os - o.10
Kindergarten ' 13.44 Ii 0.12 I| 0.02
Elementary school ' 35.66 I 0.11 l 0.02
Eating and drinking establishments with Karaoke facility I 23.09 I 0.09 .1 0.04
Enterprise | 0.81 | 008 | ooz
Alcohol serving eating and drinking establishment ‘ 2.04 I 0.05 l 0.02
clinic | 1.12 | 0.03 B o0.05
Cram school ' 2.40 I 0.02 I'I0.0l
Dental clinic | 0.31 | 0.02 Foo2
Beauty salon/Barber ‘ 0.14 | 0.01 I* 0.01
Restaurant ‘ 0.70 | 0.01 I 0.01

Note
1 For theater, total number of sessions (46,986) was as "total number of event" in the calculation.



* Cluster size per event (2020/06 - 2021/06)

Per Event

(People per million events)

Elderly care facility

Welfare facility for persons with disabilities
Hospital

Theater

Police station

High school

University

Child welfare facility

Serviced entertaining bars and escort clubs
Fire station

Local government office

Sports facility

Middle school

Eating and drinking establishments with Karaoke facility
Kindergarten

Elementary school

Enterprise

Alcohol serving eating and drinking establishment
Clinic

Cram school

Dental clinic

Beauty salon/Barber

Restaurant

Note

0 10,000

B 228395

B 163955

I 7.695.90

I 347055

B 194315

B 331426
I | 18,376.89

| 31454

| 268.47

| 262.49
B 105068
| 52.62

| 47178

| 263.55
| 98.08
|
|

|

|

20,000

227.34
7.42
18.05
10.14
27.80

1 For theater, total number of sessions (46,986) was as "total number of event" in the calculation.

30,000

Number of users adjusted

(People per million events - users)

0 20 40 60 80

I 71.00
) 59.68
I 46.41
- 24.82

B 7.8

B o1

B so1

B s

B

B 3ss

B 226
W
I 149
| 106
] o6
] 0.70
| 070
| 0.42
| 0.25
| 0.23
| 0.10
| 0.07
| 0.04

Number of users and
duration adjusted

(People per million events - users*hours)

10.0

8.0
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* 0Odds ratio of number of cluster reports per event at educational occasions

* (Elementary School = 1)

Number of users adjusted Number of users and duration adjusted
0 1 2 3 4 5 6 0 1 2 3 4 5
Child welfare
facility
High school
University
Middle school

Kindergarten

Elementary
school

Cram school 0.18 r 0.83




Odds ratio of cluster size per event at educational occasions
(Elementary School = 1)

Number of users adjusted

0 2 4 6 8 10

Child welfare

facility 6.68

High school 8.53

University 7.11

Middle school

Kindergarten

1.22

1.00

Elementary
school

Cram school

0.32

Number of users and duration adjusted

0 2 4 6 8 10 12

7.47

9.92

1.85

1.70

1.00

1.50
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Odds ratio of number of cluster reports per event at dining occasions
(Restaurant=1)

Number of users adjusted Number of users and duration adjusted

0 50 100 0 10 20 30

Serviced enterta‘i:mrtf bars and escort - 72.91
Eating and d;;gzﬁee:;iitl)ilghments with I 16.81 I 6.63
I 8.6 I 4.30
‘ 1.00

Alcohol serving eating and drinking
establishment

0

Restaurant 1.00

40

36.45

50
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* Odds ratio of cluster size per event at dining occasions
* (Restaurant=1)

Number of users adjusted Number of users and duration adjusted

0 50 100 150 0 20 40 60 80

I 11.35
I 5.70
‘ 1.00

Serviced entertaining bars and escort
clubs

63.84

Eating and drinking establishments with
Karaoke facility l 28.75
Alcohol serving eating and drinking
establishment 11.41

Restaurant 1.00
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Odds ratio of number of cluster reports per event at dining occasions with alcohol

(Alcohol serving eating and drinking establishment = 1)

Number of users adjusted

0 5 10

Serviced entertaining bars and escort
clubs

8.48

Eating and drinking establishments with
Karaoke facility

Alcohol serving eating and drinking
establishment

15

Number of users and duration adjusted

0 2 4 6

1.00

10

8.48

12
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* Odds ratio of cluster size per event at dining occasions with alcohol
* (Alcohol serving eating and drinking establishment = 1)

Number of users adjusted Number of users and duration adjusted

0 5 10 15 0 5 10 15

Serviced entertaining bars and escort

clubs 11.19

11.19

Eating and drinking establishments with
Karaoke facility

Alcohol serving eating and drinking
establishment

1.00 1.00
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Discussion

Theaters
e  Within theater clusters, most of the infected people were performers and staffs. Only few reports indicate infections in audiences.

. Parameters specific to performers and staffs are required to execute more rigid risk assessment.

Universities
. Within university clusters, 46.4% (83 out of 179 reports) were identifiable as sports-related (i.e., athletic clubs and extracurricular activities.)
e Clusters that were not explicitly identifiable as "sports-related" could substantially be related to athletic clubs or extracurricular activities involving sports.
. Only 0.56% (1 out of 179 reports) explicitly noted that cluster infection occurred within the classroom/during classes.

e Therisk index for the act of participating in classes at universities could substantially be lower. (Needs detailed data and analysis to be determined.)

High schools
. Within high school clusters,
. 8.1% (28 out of 344 reports) were identifiable as sports-related (i.e., athletic club).
*  Separately, 8.7% (30 out of 344 reports) were identifiable as extracurricular activities-related, of which details are unknown.
Schools

. Within all cluster reports of schools, 18.1% (195 out of 1077 reports) were reports which its school type were unknown/unidentifiable and were excluded from analysis.

Public Offices (Police stations/Fire stations/Local government office)
. Clusters which occurred at the public offices are more likely to be covered in media. (media bias)
e  This may be causing the reported rate of clusters to be higher than other establishment types, resulting in the increase of risk indexes.
Eating and Drinking establishments

*  "Serviced entertaining bars and escort clubs" only include businesses registered under Entertainment Business Act. (e.g., hostess bars and night clubs)

. "Alcohol serving eating and drinking establishments" only include businesses registered as "late night alcohol serving eating and drinking establishments" (e.g., "lzakaya" and
bars)
. "Restaurants" include all facilities registered as "restaurants business" and "coffee shop business" but "serviced entertaining bars and escort clubs" and "alcohol serving

eating and drinking establishments."

. Clusters reported as "meal with several people" (1) were not included in either establishment types

Restaurants
*  Within restaurant clusters, only 14.1% (41 out of 291 reports) were identifiable as "regular meal purpose" when judged by reported cluster names.
Eating and Drinking establishments with Karaoke facility
. Within Karaoke clusters,
*  74.7% (181 out of 229 reports) were most likely to be Karaoke at "Eating and drinking establishments" when judged by reported cluster names.
. 12.7% (29 out of 229 reports) were most likely to be Karaoke at "Karaoke Box" when judged by reported cluster names.

*  7.9% (29 out of 229 reports) were most likely to be Karaoke at "Serviced entertaining bars and escort clubs" when judged by reported cluster names.
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