Supplementary Data 1. Mathematical model
The total population is divided into children group (under 20 years old) and adult group (over 19 years old). For each age group, the population is classified into six subgroups based on their epidemiological status: susceptible individuals ([image: image2.png]


), behavior-changed susceptible individuals ([image: image4.png]


), Exposed individuals ([image: image6.png]


), Infectious individuals ([image: image8.png]


), Confirmed and isolated individuals ([image: image10.png]


), Removed individuals ([image: image12.png]R)



.   

Susceptible individuals ([image: image14.png]S, S;



) are exposed to the virus via close contact with infectious individuals ([image: image16.png]


). Exposed individuals ([image: image18.png]


) are moved to the infectious group ([image: image20.png]


) after the incubation period. The infectious individuals ([image: image22.png]


) are confirmed and isolated ([image: image24.png]


), and finally they are removed ([image: image26.png]


) from the dynamics.

The transmission dynamics of COVID-19 in the Republic of Korea is expressed as following system ordinary differential equations; 
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The subscript [image: image37.png]


 indicates the children group while [image: image39.png]


 indicates the adult group. The parameter [image: image41.png]B; ;



  represents the transmission rate from group [image: image43.png]


 to group [image: image45.png]


. For example, transmission rate from children to adults is denoted by [image: image47.png]B; ;



. The transmission rate of behavior change is denoted by a parameter [image: image49.png]


. If the number of people who work at home is increased, the parameter  [image: image51.png]


 is increased. The parameter [image: image53.png]


 is a scaling factor for exponential function, and [image: image55.png]1/1



 can be interpreted as characteristic number of the awareness of the disease. If [image: image57.png]


 is large, the susceptible individuals rapidly move to behavior-changed susceptible group. The transmission reduction factor for behavior-changed susceptible population is denoted by a parameter [image: image59.png]


. The parameter [image: image61.png]


 indicates progression rate from exposed to infectious group and [image: image63.png]1/



 is an averaged incubation period. The confirmation rate (or isolation rate) is represented by a parameter [image: image65.png]


 ([image: image67.png]1/a



 is an average period from symptom onset to confirmation). The removal rate is denoted by a parameter [image: image69.png]


 and [image: image71.png]1/y



 is a mean period from confirmation to removal. The following table lists parameter description and values.
