

	[bookmark: IDX]Input Data Set

	Name
	WORK.METALS

	Time ID Variable
	year




	[bookmark: IDX1]Estimation Span Summary

	Variable
	Type
	First Obs
	Last Obs
	NObs
	NMiss
	Min
	Max
	Mean
	Standard
Deviation

	cop
	Dependent
	1958
	2012
	55
	0
	3685.84629
	34673
	17158
	7582.43008




	[bookmark: IDX2]Forecast Span Summary

	Variable
	Type
	First Obs
	Last Obs
	NObs
	NMiss
	Min
	Max
	Mean
	Standard
Deviation

	cop
	Dependent
	1958
	2012
	55
	0
	3685.84629
	34673
	17158
	7582.43008




	[bookmark: IDX3]Preliminary  Estimates of the Free Parameters

	Component
	Parameter
	Estimate

	Irregular
	Error Variance
	124259153

	Level
	Error Variance
	46597182

	Slope
	Error Variance
	46597182

	Cycle_1
	Damping Factor
	0.90000

	Cycle_1
	Period
	13.50000

	Cycle_1
	Error Variance
	77661970

	Cycle_2
	Damping Factor
	0.90000

	Cycle_2
	Period
	27.00000

	Cycle_2
	Error Variance
	77661970




	[bookmark: IDX4]Likelihood Based Fit Statistics

	Statistic
	Value

	Full Log Likelihood
	-510.2

	Diffuse Part of Log Likelihood
	0

	Non-Missing Observations Used
	55

	Estimated Parameters
	9

	Initialized Diffuse State Elements
	2

	Normalized Residual Sum of Squares
	53

	AIC (smaller is better)
	1038.4

	BIC (smaller is better)
	1056.2

	AICC (smaller is better)
	1042.6

	HQIC (smaller is better)
	1045.2

	CAIC (smaller is better)
	1065.2



	[bookmark: IDX5]Likelihood Optimization Algorithm Converged in 30 Iterations.




	[bookmark: IDX6]Final Estimates of the Free Parameters

	Component
	Parameter
	Estimate
	Approx
Std Error
	t Value
	Approx
Pr > |t|

	Irregular
	Error Variance
	5467.66446
	2291576.3
	0.00
	0.9981

	Level
	Error Variance
	132022
	424317.3
	0.31
	0.7557

	Slope
	Error Variance
	0.00237
	3.75950
	0.00
	0.9995

	Cycle_1
	Damping Factor
	0.49901
	0.17284
	2.89
	0.0039

	Cycle_1
	Period
	4.88442
	1.17289
	4.16
	<.0001

	Cycle_1
	Error Variance
	6230619
	2378236.3
	2.62
	0.0088

	Cycle_2
	Damping Factor
	0.98794
	0.01666
	59.32
	<.0001

	Cycle_2
	Period
	19.39667
	1.47216
	13.18
	<.0001

	Cycle_2
	Error Variance
	253081
	222886.8
	1.14
	0.2562




	[bookmark: IDX7]Fit Statistics Based on Residuals

	Mean Squared Error
	12246033

	Root Mean Squared Error
	3499.43321

	Mean Absolute Percentage Error
	17.71479

	Maximum Percent Error
	29.31719

	R-Square
	0.76484

	Adjusted R-Square
	0.72208

	Random Walk R-Square
	0.22862

	Amemiya's Adjusted R-Square
	0.66863

	Number of non-missing residuals used for computing the fit statistics = 53




	[bookmark: IDX8]Significance Analysis of Components (Based on the Final State)

	Component
	DF
	Chi-Square
	Pr > ChiSq

	Irregular
	1
	0.00
	0.9935

	Level
	1
	435.63
	<.0001

	Slope
	1
	33.85
	<.0001

	Cycle_1
	2
	0.09
	0.9554

	Cycle_2
	2
	16.23
	0.0003




	[bookmark: IDX9]Trend Information (Based on the Final State)

	Name
	Estimate
	Standard
Error

	Level
	26418.69292
	1265.7679

	Slope
	357.5708756
	61.455887




	[bookmark: IDX10]Summary of Cycles

	Name
	Type
	Period
	Frequency
	Damping Factor
	Final Amplitude
	Percent Relative to Level
	Cycle Variance
	Error Variance

	Cycle_1
	Stationary
	4.88442
	1.28637
	0.49901
	725.47374
	2.74606
	8296502
	6230619

	Cycle_2
	Stationary
	19.39667
	0.32393
	0.98794
	5691.90770
	21.54500
	10559667
	253081




	[bookmark: IDX11]Outlier Summary

	Obs
	year
	Break Type
	Estimate
	Standard
Error
	Chi-Square
	DF
	Pr > ChiSq

	51
	2008
	Additive Outlier
	-9927.85386
	2942.4493
	11.38
	1
	0.0007
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	[bookmark: IDX12]Input Data Set

	Name
	WORK.METALS

	Time ID Variable
	year




	[bookmark: IDX13]Estimation Span Summary

	Variable
	Type
	First Obs
	Last Obs
	NObs
	NMiss
	Min
	Max
	Mean
	Standard
Deviation

	cop
	Dependent
	1958
	2012
	55
	0
	3685.84629
	34673
	17158
	7582.43008

	break1987
	Predictor
	1958
	2012
	55
	0
	0
	1.00000
	0.47273
	0.50386

	break2005
	Predictor
	1958
	2012
	55
	0
	0
	1.00000
	0.14545
	0.35581

	break1977
	Predictor
	1958
	2012
	55
	0
	0
	1.00000
	0.65455
	0.47990

	outlier2008
	Predictor
	1958
	2012
	55
	0
	0
	1.00000
	0.01818
	0.13484

	outlier1979
	Predictor
	1958
	2012
	55
	0
	0
	1.00000
	0.01818
	0.13484

	outlier2003
	Predictor
	1958
	2012
	55
	0
	0
	1.00000
	0.01818
	0.13484

	outlier1993
	Predictor
	1958
	2012
	55
	0
	0
	1.00000
	0.01818
	0.13484




	[bookmark: IDX14]Forecast Span Summary

	Variable
	Type
	First Obs
	Last Obs
	NObs
	NMiss
	Min
	Max
	Mean
	Standard
Deviation

	cop
	Dependent
	1958
	2012
	55
	0
	3685.84629
	34673
	17158
	7582.43008

	break1987
	Predictor
	1958
	2012
	55
	0
	0
	1.00000
	0.47273
	0.50386

	break2005
	Predictor
	1958
	2012
	55
	0
	0
	1.00000
	0.14545
	0.35581

	break1977
	Predictor
	1958
	2012
	55
	0
	0
	1.00000
	0.65455
	0.47990

	outlier2008
	Predictor
	1958
	2012
	55
	0
	0
	1.00000
	0.01818
	0.13484

	outlier1979
	Predictor
	1958
	2012
	55
	0
	0
	1.00000
	0.01818
	0.13484

	outlier2003
	Predictor
	1958
	2012
	55
	0
	0
	1.00000
	0.01818
	0.13484

	outlier1993
	Predictor
	1958
	2012
	55
	0
	0
	1.00000
	0.01818
	0.13484




	[bookmark: IDX15]Fixed Parameters in the Model

	Component
	Parameter
	Value

	Slope
	Error Variance
	0




	[bookmark: IDX16]Preliminary  Estimates of the Free Parameters

	Component
	Parameter
	Estimate

	Irregular
	Error Variance
	10953412

	Level
	Error Variance
	4107529

	Cycle_1
	Damping Factor
	0.90000

	Cycle_1
	Period
	18.00000

	Cycle_1
	Error Variance
	6845882

	Cycle_2
	Damping Factor
	0.90000

	Cycle_2
	Period
	2.57143

	Cycle_2
	Error Variance
	6845882




	[bookmark: IDX17]Likelihood Based Fit Statistics

	Statistic
	Value

	Full Log Likelihood
	-422.3

	Diffuse Part of Log Likelihood
	-348.3

	Non-Missing Observations Used
	55

	Estimated Parameters
	8

	Initialized Diffuse State Elements
	9

	Normalized Residual Sum of Squares
	46

	AIC (smaller is better)
	860.68

	BIC (smaller is better)
	875.31

	AICC (smaller is better)
	864.57

	HQIC (smaller is better)
	866.16

	CAIC (smaller is better)
	883.31



	[bookmark: IDX18]Likelihood Optimization Algorithm Converged in 28 Iterations.




	[bookmark: IDX19]Final Estimates of the Free Parameters

	Component
	Parameter
	Estimate
	Approx
Std Error
	t Value
	Approx
Pr > |t|

	Irregular
	Error Variance
	0.03396
	376.47468
	0.00
	0.9999

	Level
	Error Variance
	1793386
	758382.0
	2.36
	0.0180

	Cycle_1
	Damping Factor
	0.99999
	0.0007864
	1271.55
	<.0001

	Cycle_1
	Period
	15.46450
	2.27727
	6.79
	<.0001

	Cycle_1
	Error Variance
	5.55768
	13.24194
	0.42
	0.6747

	Cycle_2
	Damping Factor
	0.83330
	0.09567
	8.71
	<.0001

	Cycle_2
	Period
	3.37137
	0.18324
	18.40
	<.0001

	Cycle_2
	Error Variance
	603704
	242979.4
	2.48
	0.0130

	break1987
	Coefficient
	7104.54369
	1924.6
	3.69
	0.0002

	break2005
	Coefficient
	9410.39048
	1932.3
	4.87
	<.0001

	break1977
	Coefficient
	-5366.62933
	2009.6
	-2.67
	0.0076

	outlier2008
	Coefficient
	-9430.34241
	1627.5
	-5.79
	<.0001

	outlier1979
	Coefficient
	-5245.50702
	1691.3
	-3.10
	0.0019

	outlier2003
	Coefficient
	-5513.56082
	1619.1
	-3.41
	0.0007

	outlier1993
	Coefficient
	-3865.56256
	1608.9
	-2.40
	0.0163




	[bookmark: IDX20]Fit Statistics Based on Residuals

	Mean Squared Error
	2155979

	Root Mean Squared Error
	1468.32513

	Mean Absolute Percentage Error
	3.83384

	Maximum Percent Error
	6.10689

	R-Square
	0.34767

	Adjusted R-Square
	.

	Random Walk R-Square
	0.90207

	Amemiya's Adjusted R-Square
	.

	Number of non-missing residuals used for computing the fit statistics = 4




	[bookmark: IDX21]Significance Analysis of Components (Based on the Final State)

	Component
	DF
	Chi-Square
	Pr > ChiSq

	Irregular
	1
	0.00
	1.0000

	Level
	1
	34.24
	<.0001

	Slope
	1
	2.64
	0.1042

	Cycle_1
	2
	1.57
	0.4564

	Cycle_2
	2
	3.19
	0.2026




	[bookmark: IDX22]Trend Information (Based on the Final State)

	Name
	Estimate
	Standard
Error

	Level
	21527.48811
	3679.1072

	Slope
	318.6205473
	196.07612




	[bookmark: IDX23]Summary of Cycles

	Name
	Type
	Period
	Frequency
	Damping Factor
	Final Amplitude
	Percent Relative to Level
	Cycle Variance
	Error Variance

	Cycle_1
	Stationary
	15.46450
	0.40630
	0.99999
	588.77841
	2.73501
	391395
	5.55768

	Cycle_2
	Stationary
	3.37137
	1.86369
	0.83330
	1617.58097
	7.51403
	1975436
	603704




	[bookmark: IDX24]Outlier Summary

	Obs
	year
	Break Type
	Estimate
	Standard
Error
	Chi-Square
	DF
	Pr > ChiSq

	18
	1975
	Additive Outlier
	-4374.55358
	1614.9138
	7.34
	1
	0.0068
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