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Improving COVID49 Prediction:

A Multi-stage SEIRr Model Using Limited Data from Early Stage
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Abstract: Traditional compartment models of infectious diseases are often limited in predicting emerging major contagious
diseases with parameter estimation error and inaccurate predictions and analysis, largely due to the lack of reliable epide—
miological data and that the knowledge of the transmission mechanism and treatment is unclear in the early stages of the
outbreak. In this article, we propose a modified SEIR model based on the transmission mechanism of COVID-9,
SEIRr, considering the asymptomatic infections, self-healing populations, and invalid contacts, model the spreading of
COVIDH9 in different cities and countries. The batch gradient descent algorithm is used to learn the model’ s parame—
ters. Experimental results indicate that SEIRr model yields improved prediction with less fitting data and has lower
requirements for data quality; the multi-stage model based on limited early data has better prediction performance and
universality, which can effectively characterize the evolution of COVID-9 mitigation measurements and treatment options.
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