Forecasting monthly hepatitis B cases in China: A nationwide comparative study based on surveillance data
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Fig. S1 ACF and PACF plots for SARIMA model identification
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Fig.S2. Residual time-series plot of the selected SARIMA model

Supplementary Table S1. Final hyperparameter settings of the standalone and hybrid machine-learning models
	Model group
	Model
	Kernel / Tree method
	Key hyperparameters
	Final setting
	Tuning method

	Standalone models
	RF
	Random forest
	ntree
	50
	mannual tuning within training set

	
	RF
	Random forest
	mtry
	500
	mannual tuning within training set

	
	SVM
	Kernel-based regression
	kernel
	radial
	grid search within training set

	
	SVM
	Kernel-based regression
	cost
	1
	grid search within training set

	
	SVM
	Kernel-based regression
	gamma
	1
	grid search within training set

	
	XGBoost
	Gradient boosting trees
	nrounds
	1000
	mannual tuning within training set

	
	XGBoost
	Gradient boosting trees
	max_depth
	default
	mannual tuning within training set

	
	XGBoost
	Gradient boosting trees
	eta
	0.1
	mannual tuning within training set

	
	XGBoost
	Gradient boosting trees
	subsample
	default
	mannual tuning within training set

	
	XGBoost
	Gradient boosting trees
	colsample_bytree
	default
	mannual tuning within training set

	
	LightGBM
	Gradient boosting trees
	n_estimators
	default
	mannual tuning within training set

	
	LightGBM
	Gradient boosting trees
	num_leaves
	31
	mannual tuning within training set

	
	LightGBM
	Gradient boosting trees
	learning_rate
	0.1
	mannual tuning within training set

	
	LightGBM
	Gradient boosting trees
	max_depth
	-1
	mannual tuning within training set

	
	LightGBM
	Gradient boosting trees
	feature_fraction
	0.8
	mannual tuning within training set

	Hybrid models
	SARIMA-SVM*
	Residual-learning hybrid
	kernel / cost / gamma
	radial/101/0.1
	grid search within training set

	
	SARIMA-RF
	Residual-learning hybrid
	ntree / mtry
	50/500
	mannual tuning within training set

	
	SARIMA-XGBoot
	Residual-learning hybrid
	nrounds / max_depth / eta / subsample / colsample_bytree
	500/default/default/default/default
	mannual tuning within training set

	
	SARIMA-LightGBM
	Residual-learning hybrid
	n_estimators / num_leaves / learning_rate / max_depth / feature_fraction
	default/50/0.05/5/0.7
	mannual tuning within training set


*Only the machine-learning component is reported here; the SARIMA order is described in the main text.


Supplementary Table S2. Sensitivity analyses of model performance using alternative validation years from 2020 to 2023 under the expanding-window framework.
	Validation Year
	Model
	MAE
	NRMSE(%)
	MAPE(%)
	NSE

	2020
	XGBoost
	18723.42 
	19.93 
	20.82 
	-1.08 

	2020
	SVM
	16012.77 
	17.29 
	18.51 
	-0.56 

	2020
	LightGBM
	17900.07 
	19.43 
	20.07 
	-0.97 

	2020
	RandomForest
	16463.79 
	18.10 
	18.85 
	-0.71 

	2020
	BSTS
	17333.01 
	18.90 
	19.33 
	-0.87 

	2020
	SARIMA
	17417.90 
	18.85 
	19.77 
	-0.86 

	2020
	ARIMA_SVM
	17400.99 
	18.84 
	19.76 
	-0.85 

	2020
	ARIMA_XGBoost
	17414.97 
	18.82 
	19.70 
	-0.85 

	2020
	ARIMA_LightGBM
	17506.57 
	18.95 
	19.82 
	-0.88 

	2020
	ARIMA_RF
	17557.99 
	18.90 
	19.90 
	-0.87 

	2021
	XGBoost
	9695.65 
	13.65 
	9.49 
	-1.51 

	2021
	SVM
	18394.01 
	19.72 
	17.25 
	-4.24 

	2021
	LightGBM
	18267.34 
	19.55 
	17.14 
	-4.15 

	2021
	RandomForest
	15854.00 
	17.18 
	14.83 
	-2.98 

	2021
	BSTS
	6536.52 
	8.18 
	6.31 
	0.10 

	2021
	SARIMA
	6638.11 
	9.25 
	6.73 
	-0.15 

	2021
	ARIMA_SVM
	6790.94 
	9.48 
	6.91 
	-0.21 

	2021
	ARIMA_XGBoost
	6952.67 
	9.24 
	6.92 
	-0.15 

	2021
	ARIMA_LightGBM
	6496.73 
	9.11 
	6.59 
	-0.12 

	2021
	ARIMA_RF
	7504.74 
	10.06 
	7.54 
	-0.36 

	2022
	XGBoost
	11468.39 
	16.54 
	14.23 
	-0.26 

	2022
	SVM
	17443.41 
	19.52 
	17.88 
	-0.75 

	2022
	LightGBM
	11627.64 
	13.69 
	12.85 
	0.14 

	2022
	RandomForest
	12574.87 
	14.93 
	13.69 
	-0.03 

	2022
	BSTS
	8590.66 
	13.24 
	10.93 
	0.19 

	2022
	SARIMA
	13097.97 
	17.26 
	15.97 
	-0.37 

	2022
	ARIMA_SVM
	13560.93 
	17.69 
	16.47 
	-0.44 

	2022
	ARIMA_XGBoost
	14221.19 
	18.56 
	17.29 
	-0.59 

	2022
	ARIMA_LightGBM
	13913.86 
	18.10 
	16.90 
	-0.51 

	2022
	ARIMA_RF
	14265.85 
	18.45 
	17.28 
	-0.57 

	2023
	XGBoost
	27286.85 
	30.82 
	23.26 
	-3.11 

	2023
	SVM
	33764.15 
	34.69 
	27.68 
	-4.20 

	2023
	LightGBM
	21986.33 
	22.99 
	18.65 
	-1.28 

	2023
	RandomForest
	28589.64 
	29.51 
	23.71 
	-2.77 

	2023
	BSTS
	32638.90 
	33.74 
	27.11 
	-3.92 

	2023
	SARIMA
	38334.40 
	39.52 
	31.42 
	-5.75 

	2023
	ARIMA_SVM
	37809.12 
	38.96 
	31.02 
	-5.56 

	2023
	ARIMA_XGBoost
	38593.43 
	40.20 
	31.44 
	-5.99 

	2023
	ARIMA_LightGBM
	37812.04 
	38.98 
	31.01 
	-5.57 

	2023
	ARIMA_RF
	38764.19 
	40.31 
	31.64 
	-6.03 

	Mean 2020-2023
	BSTS
	16980.21 
	19.25 
	16.47 
	-1.37 

	Mean 2020-2023
	RandomForest
	18370.58 
	19.93 
	17.77 
	-1.62 

	Mean 2020-2023
	SVM
	21403.58 
	22.81 
	20.33 
	-2.44 

	Mean 2020-2023
	XGBoost
	16793.58 
	20.24 
	16.95 
	-1.49 

	Mean 2020-2023
	LightGBM
	17445.34 
	18.91 
	17.18 
	-1.57 

	Mean 2020-2023
	SARIMA
	18147.34 
	20.48 
	17.78 
	-1.60 

	Mean 2020-2023
	ARIMA_LightGBM
	18132.71 
	20.44 
	17.81 
	-1.57 

	Mean 2020-2023
	ARIMA_SVM
	18163.41 
	20.49 
	17.82 
	-1.59 

	Mean 2020-2023
	ARIMA_XGBoost
	18363.99 
	20.74 
	17.95 
	-1.67 

	Mean 2020-2023
	ARIMA_RF
	18622.95 
	21.02 
	18.23 
	-1.73 




Supplementary Table S3. Performance of the seasonal naïve baseline model in the training and validation sets.
	Baseline model
	MAE
	NRMSE(%)
	MAPE(%)
	NSE

	Training set
	8522.04
	13.61
	9.76
	0.29

	Validation set
	14894.75
	56.63
	10.59
	-3.15
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