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According to the Progress of COVID-19
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Abstract

Predicting the spread of COVID-19 remains a challenge due to the complexity of the disease and its
evolving nature. This study presents an integrated approach using the classic SIR model for infectious
diseases, enhanced by the chemical master equation (CME). We employ a Monte Carlo method (SSA)
to solve the model, revealing unigque aspects of the SARS-CoV-2 virus transmission. The study, a first
of its kind in Korea, adopts a step-by-step and complementary approach to model prediction. It starts
by analyzing the epidemic’s trajectory at local government levels using both basic and stochastic SIR models.
These models capture the impact of public health policies on the epidemic’s dynamics. Further, the study
extends its scope from a single-infected individual model to a more comprehensive model that accounts
for multiple infections using the jump SIR prediction model. The practical application of this approach involves
applying these layered and complementary SIR models to forecast the course of the COVID-19 epidemic
in small to medium-sized local governments, particularly in Gangnam-gu, Seoul. The results from these
models are then compared and analyzed.
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(Table 1) Usefulness of Determinism, Stochasticity, and Jump
SIR Prediction Models

Model Fgl“ecast of | Predictive
confirmed cases | power (%)
SIR(a=1/7) 187 70.6
SIR(a < 1/7) 54 20.4
Stochastic SIR 11 4.1
Jump SIR 13 4.9
Total Confirmed Cases 265 100

Source : Pajaro et al.[2022, p. Modified from 4].2)
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<Figure 1) SIR Prediction Model for COVID-19 in Gangnam-gu,
Throughout the Entire Period
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