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Abstract: Objective To compare the predictive performance of seasonal autoregressive integrated moving average (SARIMA)
model, Prophet model, random forest (RF) model, extreme gradient boosting (XGBoost) model, and support vector regression
(SVR) model on the incidence of other infectious diarrhea diseases in Baoshan District, Shanghai, and to explore the optimal
forecasting model. Methods Using the monthly incidence rates of other infectious diarrhea diseases in Baoshan District,
Shanghai from 2014 to 2022 as the training set, the SARIMA model, the Prophet model, the RF model with and without me-
teorological features, the XGBoost model with and without meteorological features, and the SVR model with and without mete-
orological features were constructed in Python to predict the monthly incidence rates from 2023 to 2024. The optimal model
was selected by comparing the mean absolute error (MAE), root mean square error (RMSE) and mean absolute percentage er-
ror (MAPE) of the predicted and actual values. Results From 2014 to 2024, a total of 6 868 cases of other infectious diar-
rheal diseases were reported in Baoshan District, Shanghai, with an average annual incidence rate of 28.81 per 100 000 pop-
ulation. The cases exhibited a bimodal seasonal distribution (peaking in summer and winter—spring). By comparing the pre-
dictive performance of different time series models on the monthly incidence rate from 2023 to 2024, the XGBoost model
without meteorological features showed the best comprehensive performance in terms of fitting accuracy indicators (MAE=
5.089, RMSE=6.844, MAPE=54.646%). Conclusion The XGBoost model without meteorological features is the best model for
short—term prediction of other infectious diarrhea diseases in Baoshan District, which can provide a scientific basis for early

warning and prevention of other infectious diarrhea diseases in Baoshan District.
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Figure 2 Time series decomposition of other infectious diarrhea

diseases cases in Baoshan District, Shanghai from 2014 to 2024
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Table 1 Parameters grid and optimal parameters of Prophet model
28 R IRt 28
changepoint_prior_scale [0.1,0.05, 0.1] 0.1
seasonality_prior_scale [1.0, 5.0, 10.0] 1.0
holidays_prior_scale [10.0, 15.0] 10.0
seasonality_mode [‘additive’, ‘multiplicative’] ‘multiplicative’
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n_estimators [100, 200, 300] 100 100 100 100
max_depth [None, 10, 20, 30] 10 None None 10
min_samples_leaf [2,5,10] 2 2 2 2
min_samples_split [2,5,10] 5 5 5 2
max_features [“sqrt’, ‘log2’, None] None None None None
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Figure 4 Comparison of optimal random forest models containing different feature engineering

2.2.4 XGBoost BAUREHE 5%k [ 1 7 5 1l XCH: At /3%
IS5 19 7 R0 27 91 53 il R 2 5 AR A K
RRAE A ARARAE S FE KRR IE A & R FRHE
() XGBoost 7Y, X A5 7Y 1) S $50 3 5 A%, f )
XGBRegressor Jy AW IRALBAY , 158 58 I IE S 4L

cv=5, H GridSearchCV pRIELHEAT X A& 18 2 I 106 B i
S48, W3R 3. A ML MAE, A &S
FZRHIER) XGBoost BRI MR T AE, WLIET 5. X #
£ XGBoost £ 2 1 5% 22 17 Ljung—Box £ % (=
12.878,P<0.001) , R ZEAFFAE 8.3 FIAR G

R 3  XGBoost BHIZH W% M LS EL
Table 3 Parameters grid and optimal parameters of XGBoost model
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max_depth [3,5,7] 3 3 7 3
learning_rate [0.01, 0.1, 0.2] 0.01 0.01 0.01 0.01
n_estimators [100, 200, 300] 100 100 100 100
subsample [0.7,0.9] 0.7 0.7 0.7 0.7
colsample_bytree [0.7,0.9] 0.7 0.9 0.7 0.9
gamma [0,0.1] 0 0 0.1 0
min_child_weight [1,3] 3 3 3 3
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Figure 5 Comparison of optimal XGBoost models containing different feature engineering
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Figure 6 Comparison of optimal SVR models containing different feature engineering
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Figure 7 Comparison of prediction performance of different time series models
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