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1Centro de Matemática, Aplicações Fundamentais e Investigação Operacional,

Faculdade de Ciências, Universidade de Lisboa, Portugal

2Department of Preventive Medicine and Biometrics,

Uniformed Services University of the Health Sciences, Bethesda, Maryland, USA

3Centre for Mathematics and Applications, Faculty of Sciences and Technology,

NOVA University of Lisbon, Portugal

rmfilipe@fc.ul.pt (*corresponding author), nico@ptmat.fc.ul.pt, luisgam1@yahoo.com

halsteads@erols.com, mafsantos@fc.ul.pt

One of the simplest epidemiological models is the famous SIR model in which we assume three

types of individuals in our system: susceptible, infected and recovered. But what if, for example,

we study an epidemic in which there are infected individuals who do not have symptoms? How

can we model this? To get around this challenge we assume two types of infected individuals,

symptomatic and asymptomatic, which then allows us to define the SHAR model. We then move

on to study the infection rate of the SHAR model: the effective infection rate in the SIR model

infered from more complex parameter combinations in the SHAR model [1].
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