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Table 1. Summary of Selected Models
	
	Time Series Models
	Machine Learning Models

	
	ARIMA
	VAR
	Prophet
	Random Forest
	CatBoost
	XGBoost
	LightGBM

	Publication Year
	1970
	1980
	2017
	2001
	2018
	2016
	2017

	Model Type
	Univariate model
	Multivariate model
	Additive model
	Ensemble model
	Gradient boosting algorithm, ensemble model

	Key Characteristics
	Uses differencing to achieve stationarity; autoregressive structure
	Multivariate forecasting; captures interdependencies among variables
	Additively combines trend, seasonality, and holiday effects
	Bagging-based ensemble method
	Efficient handling of categorical features
	Incorporates regularization; supports parallel processing
	Histogram-based optimization for faster training

	Advantages
	Highly interpretable; effective for univariate time series
	Captures dynamic relationships among multiple variables
	Easy to use; automatically handles missing values and outliers
	Easy to implement; robust; resistant to overfitting
	Handles categorical features efficiently without preprocessing
	High accuracy, efficiency, and scalability; handles missing values automatically
	Extremely fast and memory-efficient on large datasets

	Dis advantages
	Limited to univariate data; requires stationarity
	Computationally intensive; assumes stable covariance structure
	Lower accuracy on irregular or non-periodic patterns
	High computational cost and memory usage on large datasets
	Less flexible in some non-tabular tasks; narrower adoption
	Complex hyperparameter tuning; higher time complexity
	Prone to overfitting on small or noisy datasets

	Application Areas
	Time series forecasting
	Multivariate time series forecasting
	Time series forecasting (especially with holidays/trends)
	Classification, regression, feature selection
	Time series forecasting, classification, regression
	Classification, regression, ranking (e.g., in recommendation systems)
	Large-scale classification and regression tasks





Table 2. Parameter Results of Selected Models
	Models
	Dataset

	Model
	Parameter
	Discription
	EMS Ambulance Dispatches
	ED Patient Visits
	ED Bed Usage
	ED Bed Usage-to-patient Ratio

	ARIMA
	p
	Autoregressive order
	9
	9
	3
	9

	
	d
	Order of differencing
	1
	0
	0
	0

	
	q
	Moving average order
	7
	2
	9
	5

	VAR
	lags
	Lag order
	7
	7
	7
	7

	Prophet
	changepoint_prior_scale
	Trend changepoint sensitivity
	0.01
	0.01
	0.01
	0.5

	
	seasonality_prior_scale
	Seasonality sensitivity
	10
	1
	1
	10

	Random Forest
	n_estimators
	Number of decision trees
	100
	200
	200
	100

	
	max_depth
	Maximum tree depth
	10
	10
	10
	20

	
	min_samples_split
	Minimum samples to split
	5
	2
	2
	2

	
	min_samples_leaf
	Minimum samples per leaf
	1
	1
	1
	1

	CatBoost
	iterations
	Maximum number of iterations
	1000
	1000
	1000
	1000

	
	learning_rate
	Learning rate
	0.01
	0.1
	0.1
	0.1

	
	depth
	Depth of decision trees
	6
	6
	6
	6

	XGBoost
	n_estimators
	Number of decision trees
	100
	200
	200
	200

	
	max_depth
	Maximum tree depth
	10
	6
	6
	6

	
	learning_rate
	Learning rate
	0.1
	0.1
	0.1
	0.1

	LightGBM
	n_estimators
	Number of decision trees
	500
	500
	1000
	1000

	
	num_leaves
	Maximum number of leaves per tree
	31
	31
	31
	31

	
	max_depth
	Maximum tree depth
	-1
	10
	-1
	-1

	
	learning_rate
	Learning rate
	0.01
	0.1
	0.1
	0.01



