
Supplementary material 

1. Probability distribution functions used in the model 
The number of potential new cases produced by each individual is drawn from a negative binomial (NB) distribu-

tion with a mean value equal to the reproduction number  and dispersion parameter equal to 0.1 (median 0.1; 95% 
CrI: 0.05–0.2 for R0 = 2.5) [1]. One of the advantages of this model is that it takes into account the overdispersed data, 
which have a variance R0(1+R0/k) larger than the mean value [2]. This fact can be interpreted as considering the popu-
lation heterogeneity. 

During the pandemic, there are superspreading events (SSEs) which are characterized by certain persons infecting 
a greater number of people relative to R0. The recent study estimated the distribution of SSEs for COVID-19 [3]. We 
tried to combine NB distribution with additional SSEs (Figure S1a). We can see that these extra SSEs decrease the prob-
ability of infect 0–2 people whereas the probability of infections 6, 8, or more than 10 persons slightly increases. 

To determine the delay between the onset of symptoms and isolation, the Weibull distribution is used [4]. The 
incubation period by which the onset of symptoms is determined also has a Weibull distribution [5].  

To determine when an infection is received, a serial interval is defined that obeys a skewed normal distribution. 
To determine the fraction of the pre-symptomatic cases, the moment of infection must depend on the time of the infec-
tor’s symptoms onset, i.e., the serial interval and the incubation period must be related to each other. Therefore, for each 
new case, its own function of the skewed normal distribution is constructed with a mean equal to the incubation period 
and a standard deviation equal to 2 [6]. The skew parameter represents the proportion of transmission before symptoms 
onset. 

 
Supplementary Figure S1. Probability distribution functions. a) negative binomial distribution for potential new cases 
with (NB+SSE) and without (NB) additional superspreading events; b) distribution for the incubation period; c) distri-
bution for the delay between symptoms onset and isolation; d) distribution of the serial interval with different propor-
tions of transmission before symptoms onset (the dashed line indicates the moment of symptoms onset)  
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2. Effect of additional superspreading events and restriction on gathering people on the reproduction number 
Figure S2 shows changes in the values of effective reproduction number Reff (the average number of people that 

one infected person can infect when the control measures are in effect) with interquartile range (IQR) in the presence of 
additional superspreading events (SSEs) and with the restriction on gathering (with the introduced maximum number 
of people that can be infected by one individual) [3]. We can see that for relatively strict restriction on the maximum 
number of people that can be infected by one infected person (no more than 15) and the high proportion of contact 
tracing (more than 60%), the wearing of homemade masks by 70% of the population can lead Reff under the threshold 
value without additional SSEs (Figure S2c). With extra SSEs, a higher proportion of contact tracing (more than 80%) is 
required in order to control the outbreak for homemade masks. For medical masks, Reff decreases faster, and quite good 
results can be observed for a small percentage of contact tracing (Figure S2d). 

 
Supplementary Figure S2. Median of effective reproduction number with IQR, additional superspreading events and 
restriction on 15 maximum cases that can be produced by one person. 20 initial symptomatic cases, 20 initial asympto-
matic cases, all people wear masks and the mask hinders spreading and protects from getting infection with mask 
efficiency 20% (homemade mask) and 50% (medical mask), initial R0 = 2.5, Ra = 1.875, 4 days of mean delay, 40% trans-
mission before symptoms. Distributions used for secondary cases: negative binomial (NB), negative binomial with 
additional superspreading events (NB+SSE), negative binomial with restriction on maximum cases (NB<15 people), 
negative binomial with additional superspreading events and restriction on maximum cases (NB+SSE<15 people). 



3 
 

3. Outbreak control for different number of initial cases 

Increasing the initial number of infected cases can make the control of the outbreak more diffi-
cult. For a larger number of initial (symptomatic and asymptomatic) cases, a 30% likelihood of mask 
wearing does not have a strong impact and cannot help to control the outbreak, even when 100% of 
contacts are traced (Figure S3). At the same time, for non-medical masks and high 70% mask wear-
ing probability, the outbreak control can be achieved with less than 5% possibility and with around 
12% for an improbable situation when 90% of people wear masks. When 70% of the population wear 
surgical masks, even for a high number of initial cases, we can achieve a fairly high probability of a 
controlled outbreak (70% or more) but only together with excellent case isolation and a medium 
fraction of the traced contacts. 

 
Supplementary Figure S3. Outbreak control for different number of initial symptomatic (sym.) and asymptomatic 
(asym.) cases. R0 = 2.5, Ra = 1.875, 4 days of mean delay, 40% transmission before symptoms, all people wear masks 
and the mask hinders spreading and protects from getting infection with different mask efficiency em: a) em = 20% 
(homemade mask), sym. = 50, asym. = 50; b) em = 20% (homemade mask), sym. = 100, asym. = 100; c) em = 50% (medical 
mask), sym. = 50, asym. = 50; d) em = 50% (medical mask), sym. = 100, asym. = 100. 
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4. COVID-19 wave in Taiwan during May-June 2021 

Official data of the new COVID-19 wave in Taiwan that was started in May 2021 [7]. From the 
dynamics of new cases (Figure S4) we can mention that there is no witnessing an expected expo-
nential growth in cases. This further proves that the control measures (mandatory medical mask 
wearing everywhere and high proportion of traced contacts) effectively kept the basic reproduction 
number reasonably around the value of one. 

 
Supplementary Figure S4. Official new cases in Taiwan during May-June 2021. 
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