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An Algorithm Based on Machine Learning and SIR Model to Determine Basic Reproduction Number

Angela Yuan
The Hockaday School

[Abstract] Basic reproduction number is a primary criterion in determining pandemics’ developmental
trends, an indicator that provides fundamental and direct points of reference for creating policies in response to
diseases. This article uses the SIR model for pandemic modeling, analyzes U.S. COVID-19 data to find SIR
parameters through machine learning-based backpropagation, and uses those parameters to determine the basic
reproduction number. In machine learning-based backpropagation, instead of using the original data, this article
uses a new set of features/variables constructed through those data as the input. More accurate results are achieved
with this new approach. The basic reproduction number obtained can be used to create reasonable explanations for
the general trend of the COVID-19 pandemic.
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