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 https://www.worldometers.info/coronavirus/ 

COVID-19: Globally

https://www.worldometers.info/coronavirus/
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COVID-19: Japan

https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000164708_00001.html 

 https://www.worldometers.info/coronavirus/ 

https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000164708_00001.html
https://www.worldometers.info/coronavirus/


https://theconversation.com/how-long-are-you-infectious-when-you-have-coronavirus-135295;

asymptomatic case

symtomatic case

Cases of COVID19 disease



https://docs.google.com/document/d/1mRICZMjPbrqN0MDSvX6J3ZuehZO9cvU0COgicnzk4N8/edit

感染パラメータ関係

https://docs.google.com/document/d/1mRICZMjPbrqN0MDSvX6J3ZuehZO9cvU0COgicnzk4N8/edit


https://docs.google.com/document/d/1mRICZMjPbrqN0MDSvX6J3ZuehZO9cvU0COgicnzk4N8/edit

https://docs.google.com/document/d/1mRICZMjPbrqN0MDSvX6J3ZuehZO9cvU0COgicnzk4N8/edit
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“Report of the 
WHO-China Joint 
Mission 
On Coronavirus 
Disease 
2019(COVID-19)”
(16-24 Feb. 2020)

2 ~ 3%
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A model scenario of infection cluster formation

・N agents (typically 1000 for simulation)

・Non-symptomatic agents: 
          meet randomly pairwisely 
                             with a contact probability
          meeting with infected agent, 
             susceptible agent becomes infected 
             with an infection probability

・Symptomatic agents: 
                        do not contact with others



A typical infection-cluster formation: R
0
 ~ 2
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Relation between basic reproduction number and peak value of infected agent

                                           

cluster threshold
       R

0
 ～ 0.6

              ↓



13 Contact-trace application

https://www.pepp-pt.org/

(1) Keep recording contact in smartphone
(2) Send alert when someone become symptomatic
(3) Stop contact when alert comes 

Disturb further infection! 

In Japan
COCOA: COVID-19 Contact-Confirming Application

https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/cocoa_00138.html

・v1.0.0 Released on June 19th 
    v1.1.1 on June 30th (iOS), July 1st (Android)
            v.1.1.2 July 13th (iOS), 14th (Android),  v.1.1.3 Sept. 8th (iOS), 9th (Android) 
            v.1.1.4 Sept. 24th (iOS), 28th (Android) 
・source code: https://github.com/cocoa-mhlw/cocoa
・18.07 million downloads (till Oct. 6th 17:00)
                        cf  population: 126 million   →　～10% ?

・ 1,021 positives detected and alerted(till Oct. 6th 17:00)
Days after release
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Supression of infection cluster with contact-trace application(100% users)
with various delay time(in days) of alert 

no CT

7.9D       ←　situation in March   ～10%↓

3.6D                  ← currently ～25%↓

1.8D                       ← possible with instantaneous check    ～60%↓

0.8D
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Days from symptomatic to alert

The shorter, the better

Days for target contact

A week seems sufficient

Days for islating

Ten days seems sufficient

Rate of asymptomatic agents

The larger, a bit larger

Max of infected Max of isolating Max of infected
Max of isolating

Max of infected Max of isolating Max of infected Max of isolating



Rate of contact-trace application

Max of isolating

Square of the rateSquare of the rate

Effect of the contact-trace application is proportional to its diffusion rate. 

Max of infected



  

direct effect

indirect effect
 demand side

indirect effect
  supply side

Minimize economic activities for two months all over Japan
       → estimated GDP from a supply chain model: -7.8%
           in reality:  -7.9%                      
           (https://www.esri.cao.go.jp/jp/sna/data/data_list/sokuhou/gaiyou/pdf/main_1.pdf）

Results by Hiroyasu Inoue and Yasuyuki Todo

←for one day

←7 days

←14 days

←30 days

←60 days

Impact on macroeconomics  

a model with
1.5～2.0 million nodes



　　　　　　　　　　　　　　　
　

Results by Yukie Sano, Kenta Yamada and Misako Takayasu

● 　　 Social sentiment analysis
from text mining of twitter messages



19

Summary
・An agent-based model of the COVID-19 disease propagation is developed. 
・Dynamics of infection-clusters are simulated. 
・One approach to stop the COVID-19 pandemic, the contact-trace application, is analyzed. 
・With sensitivity analysis, effective parameters to stop the disease is confirmed and determined: 
              -   diffusion rate > 70%
             -   alert for one week
             -   isolation for one week
       A hint: use the CT in office, class room and family
・Economic impact was estimated quantitatively. 
・Social media analysis provides indices for social sentiment with COVID-19. 

Next

・More precise deterrence of COVID-19 infection: metapolulation analysis
 
・Salvation planning for economic activities

・Optimization of current society

・Not only COVID-19, but also other diseases


