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Abstract: Mathematical modeling is essential for understanding the spread of an infections disease and
developing proper policies to contain it. In the case of COVID-19, however, we are dealing with a unique complex situation
that requires revisiting conventional models and including several dynamic and behavioral mechanisms that are specific
to this novel virus. To mention a few characteristics: 1) A large fraction of COVID-19 patients are asymptomatic and
undiagnosed, 2) the virus is novel thus it seems that almost all human population are susceptible, 3) there is a considerable
delay between exposure to the virus and the symptom onset, 4) risks are high; the infected fatality rate is considerable, 5)
test capacities and their accuracy are limited, and 6) public risk perception has been changing and it influences people’s
behavior. Therefore, from a systems science perspective, we are dealing with a complex system that is only partially
observable with considerable delays and inaccuracy, and our observations are influencing the (human-side of the) system.
To elaborate this point, | will offer three examples of my recent modeling efforts, in collaboration with several colleagues.
First, | will offer an example of how the number of unknown cases of COVID-19 can be estimated using a dynamic
simulation model; second, | will report on a project to estimate the impact of weather on transmission of the disease, and
third, | will offer a model of estimating the spread of COVID-19 in universities and optimal university-level policies to
contain the disease. Finally, | will reflect on these experiences from a systems science point of view and complexity
theories.
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