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COVID-19 epidemic prediction based on reinforced poisson

processes

LIU Yuanhao, CAO Qi, SHEN Huawei, HUANG Junjie, CHENG Xueqi

(Data Intelligence System Research Center, Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190,
China)

Abstract: In the prevention and control of COVID-19, it is of great significance to predict the number of
confirmed cases in the transmission of the epidemic. In the current works of epidemic development prediction,
epidemic dynamics models, such as SEIR (Susceptible-Exposed-Infected-Recovered) model, are used to estimate
the epidemic situation, but the models are limited in utilization because of the homogenous mixing hypothesis.
The models based on time series analysis can predict the number of confirmed cases by simply modeling the time
series of historical numbers. Unfortunately, these models also have some limitations for lacking the
understanding of the inherent nature of the epidemic development, such as infectivity, explosion and attenuation.
In this paper, the Reinforced Poisson Process (RPP) model were used for forecasting the number of confirmed
cases by modeling three key factors of epidemic development, outbreaks of infectious virus, cascading effect of
infection and aging effect of infectiousness. Experiments demonstrate that, compared with traditional SEIR model,
the RPP model for epidemic prediction achieves stable and accurate prediction results in geographic areas at
multiple scales, without the overestimation problem suffered by SEIR model in the later period of the epidemic
development. Compared with the time series analysis method, the RPP model reduces the prediction errors of
epidemic trends by 5.29%, 5.04%, and 0.47% respectively in early, middle and later period of the epidemic

development, and accurately forecasts the stage changes of epidemic development. The method in this paper has



been applied to the real-time epidemic prediction on the online platform, with the average error rate less than

0.5%.

Key words: COVID-19; Reinforced Poisson Process model; modeling key factors of propagation;

epidemic spread prediction
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