[bookmark: xscee52hy0xxqz]Table 1 Nine models constructed using the state-space model





[bookmark: xscmlm05ernahq]Table 2 Model parameters decided using the auto.arima function 


[bookmark: xsc12vq1xzcygk][bookmark: xschluffxtlt0k][bookmark: xsclkpz2ggf3mb]The table shows the order of the ARIMA model determined using auto.arima. Models with drift are circled in the Drift column, and models with non-zero mean residuals are circled in the non-zero mean column.
[bookmark: xscng4s1qpmlb0][bookmark: xscge1ts1jpiqa][bookmark: xscdujh4iry0l2][bookmark: xsc5yfpsh30bjv]PH, parasitic hepatitis; MPS, mycoplasmal pneumonia of swine; IH, interstitial hepatitis; PA, pulmonary abscess.

[bookmark: xscaxduantuvpj]Table 3 The most appropriate model for each disease determined using cross-validation


[bookmark: xscdknwxftpe1q][bookmark: xscyzvujhi1pm0]The table shows the results of cross-validation. Cross-validation was performed for prediction intervals of 1 month, 3 months, 6 months, and 12 months. The most suitable model is shown in the column Adopted model. Numbers represent the model shown in Table 1. 
[bookmark: xscemqckp5ha0v][bookmark: xsca5ujlb2drpl][bookmark: xscuerv23kikwv][bookmark: xsc1a1b4i0gx1s]PH, parasitic hepatitis; MPS, mycoplasmal pneumonia of swine; IH, interstitial hepatitis; PA, pulmonary abscess.

[bookmark: xscu2v4vyquz54]Table 4 Differences between evaluation using cross-validation and evaluation using the Akaike information criterion (AIC) 


This table shows the results of comparing cross-validation and AIC. Diseases (IH, MPS mycobacteriosis, PH) with different results are shown in bold. Model 1 was the most selected for any evaluation method.
[bookmark: xsckdlnoy3zauu][bookmark: xscwrx1a1tncah][bookmark: xscw3c1adtpfh5][bookmark: xsc5kwfq3qtql3]PH, parasitic hepatitis; MPS, mycoplasmal pneumonia of swine; IH, interstitial hepatitis; PA, pulmonary abscess.


[bookmark: xscuoeb3fyluhj]Table 5 Results of cluster analysis using DTW


[bookmark: xsc4ywnndoy0w3]Optimal number of clusters is the number of clusters based on gap statistics. Results from gap statistics show that the number of clusters is within three for many diseases. Classification is the results using the cluster.evaluation function (the Optimal column is the results using the cluster.evaluation function in the optimal number of clusters). This function also indicates that the larger the value, the better the fit.
[bookmark: xsceklwhuvqktb][bookmark: xscs21igvi2ge4][bookmark: xsc2mx0ddfqcc0][bookmark: xscep1f1xnst3h][bookmark: xscy45y2makno4]PH, parasitic hepatitis; MPS, mycoplasmal pneumonia of swine; IH, interstitial hepatitis; PA, pulmonary abscess; DTW, dynamic time warping.
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Disease Cross-validation AIC



PA 1 1



Diaphragmitis 1 1



Enteritis 1 1



IH 2 1



MPS 1 2



Mycobacteriosis 3 1



PH 1 2



Pericarditis 4-2 1



Perihepatitis 1 1



Peritonitis 1 1










Disease Cross-validation AIC

PA 1 1

Diaphragmitis 1 1

Enteritis 1 1

IH 2 1

MPS 1 2

Mycobacteriosis 3 1

PH 1 2

Pericarditis 4-2 1

Perihepatitis 1 1

Peritonitis 1 1
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		Disease		Cross-validation		AIC

		PA		1		1

		Diaphragmitis		1		1

		Enteritis		1		1

		IH		2		1

		MPS		1		2

		Mycobacteriosis		3		1

		PH		1		2

		Pericarditis		4-2		1

		Perihepatitis		1		1

		Peritonitis		1		1
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Optimal 1 2 3
PA 1 0.667 0.667 0.508 0.515
Diaphragmitis 2 0.777 0.467 0.772 0.735
Enteritis 8 0.558 0.600 0.513 0.542
IH 2 0.467 0.321 0.467 0.490
MPS 2 0.455 0.338 0.455 0.682
Mycobacteriosis 6 0.479 0.307 0.353 0.386
PH 2 0.528 0.600 0.528 0.481
Pericarditis 3 0.566 0.727 0.714 0.566
Perihepatitis 8 0.556 0.727 0.533 0.611
Peritonitis 4 0.581 0.783 0.550 0.661
Pleuritis 1 0.880 0.880 0.958 0.746



Disease Optimal number of clusters
Classification
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		Disease		Optimal number of clusters		Classification

						Optimal		1		2		3

		PA		1		0.667		0.667		0.508		0.515

		Diaphragmitis		2		0.777		0.467		0.772		0.735

		Enteritis		8		0.558		0.600		0.513		0.542

		IH		2		0.467		0.321		0.467		0.490

		MPS		2		0.455		0.338		0.455		0.682

		Mycobacteriosis		6		0.479		0.307		0.353		0.386

		PH		2		0.528		0.600		0.528		0.481

		Pericarditis		3		0.566		0.727		0.714		0.566

		Perihepatitis		8		0.556		0.727		0.533		0.611

		Peritonitis		4		0.581		0.783		0.550		0.661

		Pleuritis		1		0.880		0.880		0.958		0.746
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Seasonality Trend



Model1 None None



Model2 None Linear



Model3 None Quadratic



Model4-1 Fluctuating cycle None



Model4-2 Fixed cycle None



Model5-1 Fluctuating cycle Linear



Model5-2 Fixed cycle Linear



Model6-1 Fluctuating cycle Quadratic



Model6-2 Fixed cycle Quadratic










Seasonality Trend

Model1 None None

Model2 None Linear

Model3 None Quadratic

Model4-1 Fluctuating cycle None

Model4-2 Fixed cycle None

Model5-1 Fluctuating cycle Linear

Model5-2 Fixed cycle Linear

Model6-1 Fluctuating cycle Quadratic

Model6-2 Fixed cycle Quadratic
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				Seasonality		Trend

		Model1		None		None

		Model2		None		Linear

		Model3		None		Quadratic

		Model4-1		Fluctuating cycle		None

		Model4-2		Fixed cycle		None

		Model5-1		Fluctuating cycle		Linear

		Model5-2		Fixed cycle		Linear

		Model6-1		Fluctuating cycle		Quadratic

		Model6-2		Fixed cycle		Quadratic
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Disease auto.arima Drift None zero mean



PA (1,0,0) 



Diaphragmitis (0.1.1) ○



Enteritis (0,1,1) ○



IH (0,1,1) ○ ○



MPS (0,1,0) ○



Mycobacteriosis (5,0,0)



PH (0,1,2) ○



Pericarditis (0,0,4)(1,1,0) ○



Perihepatitis (0,1,4)(1,0,0) ○



Peritonitis (0,1,1) ○ ○



Pleuritis (3,1,0)(0,0,1) ○
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		Disease		auto.arima		Drift		None zero mean

		PA		(1,0,0)

		Diaphragmitis		(0.1.1)				○

		Enteritis		(0,1,1)				○

		IH		(0,1,1)		○		○

		MPS		(0,1,0)				○

		Mycobacteriosis		(5,0,0)

		PH		(0,1,2)				○

		Pericarditis		(0,0,4)(1,1,0)				○

		Perihepatitis		(0,1,4)(1,0,0)				○

		Peritonitis		(0,1,1)		○		○

		Pleuritis		(3,1,0)(0,0,1)				○
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Disease 1month 3month ６month 12month Adopted model



PA 2 1 1 1 1



Diaphragmitis 1 1 1 4-1 1



Enteritis 1 1 1 1 1



IH 2 2 1 4-1 2



MPS 1 1 1 1 1



Mycobacteriosis 3 3 5-1 3 3



PH 1 1 1 1 1



Pericarditis 4-2 4-2 4-2 4-1 4-2



Perihepatitis 4-1 1 1 4-1 1



Peritonitis 1 1 1 1 1



Pleuritis 1 1 1 6-1 1
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		Disease		1month		3month				12month		Adopted model

		PA		2		1		1		1		1

		Diaphragmitis		1		1		1		4-1		1

		Enteritis		1		1		1		1		1

		IH		2		2		1		4-1		2

		MPS		1		1		1		1		1

		Mycobacteriosis		3		3		5-1		3		3

		PH		1		1		1		1		1

		Pericarditis		4-2		4-2		4-2		4-1		4-2

		Perihepatitis		4-1		1		1		4-1		1

		Peritonitis		1		1		1		1		1

		Pleuritis		1		1		1		6-1		1






