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Agent-Based COVID-19 Simulation Considering Dynamic Movement:
Changes of Infections According to Detect Levels

Jongsung Lee'

Since COVID-19 (Severe acute respiratory syndrome coronavirus type 2, SARS-Cov-2) was first discovered
at the end of 2019, it has spread rapidly around the world. This study introduces an agent-based simulation model
representing COVID-19 spread in South Korea to investigate the effect of detect level (contact tracing) on the
virus spread. To develop the model, related data are aggregated and probability distributions are inferred based
on the data. The entire process of infection, quarantine, recovery, and death is schematically described and the
interaction of people is modeled based on the traffic data. A composite logistic functions are utilized to represent
the compliance of people to the government move control such as social distancing. To demonstrate to effect
of detect level on the virus spread, detect level is changed from 0% to 100%. The results indicate active contact
tracing inhibits the virus spread and the inhibitory effect increases geometrically as the detect level increases.

Key words : COVID-19, Corona virus, Simulation, Contact tracing, Detect level
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Table 1. Previous studies of COVID-19 simulation with ABM

Researcher R Use real- world Governmental Detect level Dynamic movement
data Control Control changes
Silva et al. Brazil X (6] X O
Tatapudi et al. USA X (6] X X
Hoertel et al. France o X X o
Hoertel et al. USA O (6] X X
Wolfram Virtual X (6} X X
Giacopelli Italia X 0} X X
Abdollahi et al. Canada X (6] X O
Wallentin et al. Germany X (6] (6] X
This Study South Korea o (6] (6] O
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Fig. 1. Agent state diagram
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Table 2. Probability distributions for the simulation
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P, Incubation period distribution
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Table 3. Inferred probability distributions based on Anderson-
Darling statistics
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Table 5. T-test result for the difference between Historic
and Best feasible

N Mean S.D. T-value P-value

261 0.077 12.916 0.10 0.924
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Fig. 6. Virus spread by an infected agent
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Table 6. Mean differences of daily confirmed and daily total
number of patients in hospitals from detect level 0%

. Daily total number of
Detect D7 Comitarst! patients in hospitals
Level

Mean C.L Mean C.L

20% | 0.033 | (-0.17, 0.24) | -0.18 (-2.9, 2.6)
40% | -1.369 | (-1.57, -1.17) | -23.62 | (-26.4,-20.8)
60% | -2.636 | (-2.84, -2.43) | -45.18 | (-47.9, -42.4)
80% | -4.505 | (-4.71, -4.30) | -77.24 | (-80.0, -74.5)
100% | -8.527 | (-8.73, -8.32) |-143.84 | (-146.6, -141)

*C.L.: Confidence Interval (95%)
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Table 7. Mean values changes of the cumulative dead, the cumulative recovered, and bed occupied

Detect Cumulative death Cumulative recovered Maximum beds occupied
Level Mean ClL Mean CL Mean ClL

0% 65.30 (53.03, 77.57) 11222 (9476, 12969) 554.8 (579.3, 580.3)
20% 65.80 (53.53, 78.07) 11030 (9284, 12777) 540.7 (515.2, 566.2)
40% 55.60 (43.33, 67.87) 9032 (7286, 10779) 496.4 (4709, 521.9)
60% 50.50 (38.12, 62.77) 7244 (5498, 8991) 447.0 (421.5, 472.5)
80% 37.00 (24.73, 49.27) 5119 (3371, 6866) 3713 (351.8, 402.8)
100% 9.30 (-2.97, 21.57) 1155 (-591, 2901) 234.80 (209.34, 260.26)

*C.I.: Confidence Interval (95%)
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