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ABSTRACT
Understanding, containing, and eradicating
COVID-19 is an enormous problem for the scien-
tific community to tackle, and there are myriad
facets that need to be solved. One challenging
aspect is the question of how to test the maxi-
mum number of people. Our group in particular
wishes to explore the viral spread in a university
setting since it is an ideal climate for a COVID-19
outbreak. We aim to understand how initial mass
testing of the student body at the start of the
semester, and continual testing throughout the
semester reduces the spread of the virus.

COMPARTMENTAL MODEL

Figure 1: SIQR model with transmission rate β, testing
rate σ, and recovery rates γI and γQ for infected and
quarantined individuals respectively.

RESULTS

The figure on the left is a plot of each of the compartments where R0 = 1.63, σ = 1/2, γI = 1/14, and γQ =
1/10. The figure on the right is of the three infection curves for the different mass testing policies. NAT
= 0 means the university did not require the student body to test before coming to campus, NAT = 1
means the university required all students to test once before returning to campus, and NAT = 2 means
the university required all students to test once before returning to campus and again within the first
week of being on campus. SMU did not require the students to test prior to coming to campus (NAT =
0). The active cases at SMU are also shown up until September 16, 2020.
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CONCLUSION
Using a simple, dynamic SIQR model, we are able
to look at the effect of mass testing and contiu-
ual testing on the student body. In the future, we
would like to incorporate the spatial framework
into our model in order to get a more accurate
representation of how the virus spreads in a uni-
versity setting as well as using real-time data to
update our model.

FUTURE RESEARCH: SPATIAL FRAMEWORK

By taking the latitude and longitude of each build-
ing on campus, we can treat each of these points
as population nodes. We can do the same with the
health center and designate it as a testing site. We
will assume that the people in buildings within a
certain radius r will have more interaction (thus
increased exposure to infected individuals in that
same radius) than those that are 2r away.

METHODS
Our 4 compartment ODE model is the following:
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where susceptible individuals (S) can be infected
(I). If the infected individuals develop symptoms
and become infectious, they can be quarantined
(Q). The quarantined (Q) and infectious individ-
uals (I) after some time, can recover (R) with per-
manent immunity*. We define the basic repro-
duction number R0 to be

R0 =
β

σ + γI

ASSUMPTIONS
The assumptions we are making about our
model:

1. Constant population size: N = S + I + Q + R

2. Individuals only contract the virus once and
then develop permanent immunity*

3. Initial infected and quarantined individuals
is dependent on if the university required
students to take a NAT test before returning
to campus and the tests’ sensitivity

4. 10% of the student population has already
had the virus (Initial Recovered = 0.10*N)

5. The trigger time is the time until the uni-
versity closes down. This will either hap-
pen when the number of active infectious
cases reaches some threshold or the maxi-
mum isolation bed occupancy is reached.

DATA

We are using our model on our own campus SMU,
which posts daily updates here: https://blog.
smu.edu/coronavirus-covid-19/cases/.
Also, one of the members of our team has cre-
ated his own dashboard and has numerous down-
loadable data sources: https://github.com/
Jonathan-Lindbloom/SMU-COVID-19. The
blue curve are on-campus students and the yel-
low curve are off-campus students.
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