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A simple SEIR deterministic model was applied for the simulation of 2019 Novel Coronavirus (COVID-

19) in the population under our study [1]. Since the study period is relatively short, we assumed the effects 

of demographic change on the disease dynamics could be neglected. Furthermore, we assumed there were 

no natural births, or deaths occurreda. Quarantine is the intervention interrupt transmission by removing 

infectious individuals into quarantine [2]; Therefore, individuals were each assigned to one of the states 

including Susceptible (S), Exposed (E), Quarantine (Q), Infectious (I) or Recovered (R).  

Susceptible individuals may contract the COVID-19 with a given rate when in contact with an infectious 

individual, and enter the exposed state when they are in the subclinically infected but not infectious state. 

The transmissibility in the study expressed by using the basic reproduction number (𝑅0) which represents 

the mean number of secondary infections per primary infected individuals [2]. The infectious individuals 

transmit COVID-19 to susceptible individuals at a rate dependent on 𝑅0, the probability that the infectious 

contact result in infection (φ). These exposed and subclinical individuals become infectious at a rate α, 

with α-1 representing the mean latent period of COVID-19, or quarantined at the rate of θ, which 

representing the compliance of quarantine. Infectious individuals are able to spread the COVID-19 during 

the infectious period, with representing the mean infectious duration is equal to v -1. After this quarantine 

or infectious period, they enter the recovered period, acquiring immunity to COVID-19 at the rate of v -1 

or at the rate of quarantine release (the mean quarantine period, η-1). The following parameters were 

assumed for the mean reproductive number (𝑅0), the probability that the infectious contact result in 

infection (φ), the duration of the mean latent period (α -1), mean infectious period (γ -1), and mean 

quarantine period (η-1): 𝑅0 = 2.68 [3], φ = 0.4 [4], α1 = 6.5 days [5], γ -1 = 3.5 days [6], and η-1 = 0.07. The 

overall population size of Seoul is 9.74 million [7]. In the scenarios, the international students who are 

pre-infectious periods would be influx into the Exposed state. Different percentages of exposed 

individuals of COVID-19 and efficacy of quarantine of exposed individuals from China, a country at risk 

of COVID-19, were assumed. (i.e. 0.1, 0.2, or 1% of  incoming international students was in the exposed 

state of COVID-19 with the compliance of the qurantine of those exposed individuals was 70, 80, 90% or 

100%).  
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The difference equations for the model are summarized as following:  

𝑑𝑆(𝑡)

𝑑𝑡
= −𝛽𝜑𝐼(𝑡)𝑆(𝑡) 

𝑑𝐸(𝑡)

𝑑𝑡
= 𝛽𝜑𝐼(𝑡)𝑆(𝑡) − (1 − 𝜃)𝛼𝐸(𝑡) − 𝜃𝛼𝐸(𝑡) 

𝑑𝐼(𝑡)

𝑑𝑡
= (1 − 𝜃)𝛼𝐸(𝑡) − 𝛾𝐼(𝑡) 

𝑑𝑅(𝑡)

𝑑𝑡
= 𝛾𝐼(𝑡)  + η𝑄(𝑡) 

𝑑𝑄(𝑡)

𝑑𝑡
= 𝜃𝛼𝐸(𝑡) − 𝜂𝑄(𝑡) 
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