
S1 Appendix. Equations and parameters used in the SEIR model.

Total population: 𝑁 = 𝑆(𝑡) + 𝐸(𝑡) + 𝐼(𝑡) + 𝑅(𝑡) 

𝑑𝑆(𝑡)

𝑑𝑡
= −𝛽𝑆(𝑡)𝐼(𝑡) 

𝑑𝐸(𝑡)

𝑑𝑡
= 𝛽𝑆(𝑡)𝐼(𝑡) − 𝜖𝐸(𝑡) 

𝑑𝐼(𝑡)

𝑑𝑡
= 𝜖𝐸(𝑡) − 𝛾𝐼(𝑡) 

𝑑𝑅(𝑡)

𝑑𝑡
= 𝛾𝐼(𝑡) 

𝛽 = 𝑖𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑎𝑚𝑜𝑛𝑔 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠 ∗ 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑡𝑟𝑎𝑛𝑠𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑖𝑠𝑒𝑎𝑠𝑒 

𝜖 =
1

𝑖𝑛𝑐𝑢𝑏𝑎𝑡𝑖𝑜𝑛 𝑝𝑒𝑟𝑖𝑜𝑑

𝛾 =
1

𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑢𝑠 𝑝𝑒𝑟𝑖𝑜𝑑

Where: 

S(t): Fraction of population that is susceptible. 

E(t): Fraction of population that is exposed to infection. 

I(t): Fraction of the population that is infected. 

R(t): Fraction of population that has recovered or died. 

β: Contact rate 

Є: Rate at which exposed individuals become infected. 

ɣ: Recovery rate. 

Parameter Value Source 

Infectious period 7.5 days Comité Operativo de Emergencias UMSA. 
Situación y proyecciones de COVID-19 en 
Bolivia: 3er reporte. La Paz - Bolivia: 
Universidad Mayor de San Andrés, May, 2020.
Report No.: 3. 

Incubation period 6 days 

Interaction frequency 8.1 Birbuet JC, López R. Dinámica de expansión del 
COVID-19 en Bolivia durante las primeras 6 
semanas. 2020. Initial number of infected people 30 


