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Comparison of Nucleic Acid Screening Effects Based on Random SEIR Model with Different Screening
Frequencies

CHEN Qian, ZOU Feng, LIAN Baosheng

School of Science, Wuhan University of Science and Technology, Wuhan 430065, China

Abstract: In order to compare the effects of two nucleic acid screening frequencies of Xi’ an epidemic on reducing the
number of community nucleic acid positive patients to zero, an improved random SEIR model was proposed. This model
was used to simulate the change process of the epidemic, and then the effects of once a day nucleic acid and once a three-
day nucleic acid on reducing the number of community nucleic acid positive patients to zero were analyzed and compared.
The effect of nucleic acid screening was added to the model, and a random SEIR model considering nucleic acid screening
was established. Then, linear regression was used to solve the parameters according to the number of new patients in the
community (excluding the isolation and control areas) every day. Small-batch random gradient descent method and cosine
regulator were used to optimize the solving process of the parameters. Finally, parameters and models were used to simulate
the development of the epidemic situation. Comparing the number of community nucleic acid positives found in the daily
nucleic acid screening simulated by the model with the number of community nucleic acid positives actually found, it was
found that two numbers were basically the same. Therefore, the random SEIR model can better simulate the changes of
epidemic situations. The random SEIR model was used to simulate the epidemic changes of the two nucleic acid screening

frequencies, and calculate the nucleic acid detection cost of once a day nucleic acid screening and once a three-day nucleic
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acid screening, as well as the treatment cost of patients (only patients detected in the nucleic acid screening and infected

population were calculated).

The results show that once a day nucleic acid screening has a better effect of reducing the

number of community nucleic acid positive patients to zero than once a three-day nucleic acid screening, and the cost of

once a day nucleic acid screening is lower.

Keywords: Xi’ an epidemic; nucleic acid screening; random SEIR model; optimization algorithm
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