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Construction and evaluation of a prediction model for the trend of acute
respiratory infectious diseases based on multi — source

data including symptom surveillance
WU An—qi*, WEN Ze — xuan, WU Qiang — song, WANG Chen —xi, SHI Jian — hua
* Xuhui Center for Disease Control and Prevention, Shanghai 200237, China
Abstract : Objective Toconstruct a Genetic Algorithm optimized Support Vector Machine (GA = SVM) model based on multi
— source data predicting acute respiratory infectious diseases and toevaluate its predictive effectiveness, providing a reference
for establishing an early warning system for respiratory infectious diseases. Methods  Symptom surveillance cases,
meteorological and atmospheric pollution, data and stringency index obtained from 2020 to 2022 were used as modeling and
forecasting samples, respectively. By picking up the optimum lagging week number of the potential predictive variables and
filter out the most important variables successively, the independent variables were obtained. Then the full time series data were
divided into validation set and training set in a 1:4 ratio. The parameters were optimized by genetic algorithm. We used the
weekly number of new cases of respiratory infectious diseases as the dependent variable to structure the GA — SVM model. The
performance was evaluated based on the following metrics: root mean square error (RMSE ), meansabsolute percentage error
(MAPE) , predictive correlation coefficient (PCC) and R — squared (R*). Results The most important variables were
stringency index with 2 — weeks — lag, symptom surveillance cases with 1 — week — lag, maximum temperature with 1 —week —
lag, school activities with 2 — weeks — lag and O, index with 1 — week — lag. The GA — SVM model performed best when C =
18.04, y =0. 175 4 while average RMSE = 6. 362, average MAPE =24.59% , average PCC =0. 896 and average R> =0. 804.
Conclusions The model showsgood predictive performance for the reported cases of acute respiratory infectious diseases in

Xuhui District, which confirms the feasibility of applying GA — SVM to multi — source data based on symptom monitoring for
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predicting respiratory infectious diseases, providing methodological references for the application of multi — source data in the

early warning of infectious diseases.

Keywords: Multi — source data; SVM; Acute respiratory infectious diseases; Symptom surveillance; Prediction
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Fig. 1  Trends in the number of reported acute respiratory

infectious diseases cases ( A) and respiratory symptom

surveillance cases ( B) from March 15, 2020, to

January 30, 2022
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