[bookmark: OLE_LINK115]Supplementary Materials
Table S1 Results under different time series length
	Length
	TL
	WS
	T-CPAM
	CSD1.0σ
	CSD1.5σ
	CSD2.0σ
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	FPR
	TPR
	FPR
	TPR
	FPR
	TPR
	FPR

	500

	50

	50
	0.997
	0.004
	0.000
	1.000
	0.856
	0.270
	0.898
	0.000

	
	
	100
	0.996
	0.000
	0.004
	1.000
	0.986
	0.038
	1.000
	0.002

	
	
	200
	0.994
	0.000
	0.016
	1.000
	1.000
	0.000
	1.000
	0.000

	
	100

	50
	0.942
	0.004
	0.000
	1.000
	0.860
	0.270
	0.000
	0.000

	
	
	100
	1.000
	0.002
	0.000
	1.000
	0.960
	0.020
	1.000
	0.002

	
	
	200
	0.996
	0.000
	0.020
	1.000
	1.000
	0.000
	1.000
	0.002

	
	200

	50
	0.892
	0.002
	0.000
	1.000
	0.878
	0.270
	0.036
	0.000

	
	
	100
	0.924
	0.000
	0.002
	1.000
	0.988
	0.038
	1.000
	0.000

	
	
	200
	0.940
	0.000
	0.036
	1.000
	1.000
	0.000
	1.000
	0.000

	1000
	50

	50
	0.992
	0.002
	0.000
	1.000
	0.856
	0.270
	0.898
	0.002

	
	
	100
	0.992
	0.000
	0.002
	1.000
	0.986
	0.038
	1.000
	0.000

	
	
	200
	0.998
	0.000
	0.016
	1.000
	1.000
	0.000
	1.000
	0.000

	
	100

	50
	0.962
	0.002
	0.000
	1.000
	0.860
	0.270
	0.000
	0.000

	
	
	100
	1.000
	0.000
	0.000
	1.000
	0.960
	0.020
	1.000
	0.000

	
	
	200
	0.992
	0.000
	0.020
	1.000
	1.000
	0.000
	1.000
	0.000

	
	200

	50
	0.892
	0.002
	0.000
	1.000
	0.878
	0.270
	0.036
	0.000

	
	
	100
	0.924
	0.000
	0.002
	1.000
	0.988
	0.038
	1.000
	0.000

	
	
	200
	0.970
	0.000
	0.036
	1.000
	1.000
	0.000
	1.000
	0.000


Note. WS is the sliding window size, TPR represents True Positive Rate, FPR represents for False Positive Rate, TL stands for the length of the transition.


Table S2 Results under different asymmetric transition scenarios
	Time length of different periods
	Method
	TPR
	FPR

	300+100+600
	T-CPAM
	1.000
	0.000

	
	CSD1.0𝜎
	0.000
	1.000

	
	CSD1.5𝜎
	0.968
	0.028

	
	CSD2.0𝜎
	1.000
	0.008

	450+100+450
	T-CPAM
	1.000
	0.000

	
	CSD1.0𝜎
	0.000
	1.000

	
	CSD1.5𝜎
	0.960
	0.020

	
	CSD2.0𝜎
	1.000
	0.000

	600+300+100
	T-CPAM
	1.000
	0.002

	
	CSD1.0𝜎
	0.000
	1.000

	
	CSD1.5𝜎
	0.960
	0.020

	
	CSD2.0𝜎
	0.994
	0.002


Note. WS is the sliding window size, TPR represents True Positive Rate, FPR represents for False Positive Rate, LT is Lead Time, and SD is the standard deviation.
Note. WS is the sliding window size, TPR represents True Positive Rate, FPR represents for False Positive Rate.
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	WS
	Candidate Thresholds

	
	
	No Threshold
	0.75σ
	1.0σ
	1.25σ
	1.5σ
	1.75σ
	2.0σ
	2.25σ
	2.5σ

	50
	50
	0.0
	0.0
	0.0
	7.2
	44.4
	48.0
	0.4
	0.0
	0.0

	
	100
	0.0
	0.0
	0.2
	17.2
	40.4
	42.0
	0.2
	0.0
	0.0

	
	200
	0.0
	0.0
	1.4
	22.0
	47.2
	29.0
	0.2
	0.0
	0.0

	100
	50
	0.0
	0.0
	0.2
	16.4
	24.4
	59.0
	0.0
	0.0
	0.0

	
	100
	0.0
	0.0
	0.2
	12.0
	2.0
	0.4
	81.0
	4.4
	0.0

	
	200
	0.0
	0.0
	1.8
	12.4
	0.4
	0.6
	81.8
	3.0
	0.0

	200
	50
	0.0
	0.2
	0.6
	27.4
	52.4
	16.8
	2.6
	0.0
	0.0

	
	100
	0.0
	0.0
	1.2
	44.8
	26.6
	4.4
	5.6
	17.4
	0.0

	
	200
	0.0
	0.0
	5.0
	7.8
	6.0
	81.0
	0.2
	0.0
	0.0

	No transition
	50
	99.8
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	100
	100.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	200
	100.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0


Note. The highest selection rate under each condition is boldfaced. 


Table S4 Selected rates (%) of different candidate thresholds when 
	TL
	WS
	Candidate Thresholds

	
	
	No Threshold
	0.75σ
	1.0σ
	1.25σ
	1.5σ
	1.75σ
	2.0σ
	2.25σ
	2.5σ

	50
	50
	0.2
	3.0
	4.4
	33.6
	54.4
	4.4
	0.0
	0.0
	0.0

	
	100
	0.0
	0.2
	0.6
	44.0
	52.6
	2.6
	0.0
	0.0
	0.0

	
	200
	0.0
	0.0
	1.8
	74.8
	23.2
	0.2
	0.0
	0.0
	0.0

	100
	50
	0.0
	9.8
	4.4
	47.0
	37.4
	1.4
	0.0
	0.0
	0.0

	
	100
	0.0
	0.2
	1.4
	48.4
	49.2
	0.8
	0.0
	0.0
	0.0

	
	200
	0.0
	0.0
	2.0
	75.8
	22.2
	0.0
	0.0
	0.0
	0.0

	200
	50
	0.0
	5.2
	11.0
	58.6
	24.6
	0.4
	0.0
	0.0
	0.0

	
	100
	0.0
	1.6
	4.4
	62.4
	31.2
	0.4
	0.0
	0.0
	0.0

	
	200
	0.0
	0.0
	3.0
	75.0
	22.0
	0.0
	0.0
	0.0
	0.0

	No transition
	50
	99.8
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	100
	100.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	200
	100.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
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