APPENDIX A: 

Table A.1.: Distribution of Missing Values per Industrial Plant

Inputs and Pollution Variables
	PLANT
	BOD5
	ELECTR.
	EMPLOY
	FLOW
	FUEL
	OSE
	PERFOR
	VOL.
	W.D.
	% over Potential

	1
	22
	0
	0
	24
	4
	0
	44
	4
	0
	20,9

	2
	0
	3
	0
	28
	7
	6
	31
	12
	0
	18,6

	3
	5
	6
	0
	2
	1
	8
	32
	8
	0
	13,2

	4
	12
	1
	0
	17
	1
	0
	32
	27
	13
	22,0

	5
	4
	0
	0
	0
	8
	1
	0
	0
	0
	2,8

	6
	0
	2
	0
	0
	0
	2
	36
	0
	0
	8,5

	7
	17
	4
	5
	24
	1
	3
	30
	21
	12
	25,0

	8
	10
	4
	0
	6
	7
	9
	12
	17
	9
	15,8

	9
	2
	6
	1
	2
	7
	11
	10
	1
	1
	8,8

	10
	11
	5
	0
	6
	20
	2
	2
	2
	2
	10,7

	11
	6
	1
	1
	38
	32
	3
	16
	38
	1
	29,1

	12
	4
	0
	0
	12
	0
	7
	33
	18
	16
	19,2

	13
	18
	0
	0
	23
	32
	4
	23
	0
	0
	21,4

	14
	12
	9
	0
	27
	15
	7
	16
	0
	0
	18,4

	15
	1
	5
	0
	1
	0
	36
	0
	1
	0
	9,4

	16
	0
	1
	0
	3
	0
	1
	14
	16
	12
	10,0

	17
	8
	10
	17
	52
	6
	7
	44
	52
	32
	48,7

	18
	10
	10
	16
	52
	5
	6
	44
	52
	32
	48,5

	19
	5
	0
	0
	9
	0
	0
	0
	16
	16
	9,8

	20
	19
	8
	8
	9
	12
	12
	22
	11
	0
	21,6

	21
	6
	2
	0
	6
	0
	23
	0
	0
	0
	7,9

	22
	14
	1
	0
	23
	5
	11
	24
	5
	0
	17,7

	23
	1
	4
	4
	0
	1
	7
	6
	0
	0
	4,9

	24
	9
	0
	4
	2
	14
	0
	0
	4
	0
	7,1

	25
	20
	1
	0
	18
	0
	8
	36
	0
	0
	17,7

	26
	30
	1
	0
	29
	0
	1
	4
	4
	0
	14,7

	27
	1
	2
	4
	0
	3
	0
	0
	0
	0
	2,1

	28
	2
	0
	0
	1
	0
	1
	0
	0
	0
	0,9

	29
	39
	0
	0
	0
	0
	0
	0
	0
	0
	8,3

	30
	7
	2
	1
	8
	1
	4
	29
	8
	8
	14,5

	31
	7
	0
	0
	3
	4
	0
	0
	3
	0
	3,6

	32
	3
	11
	5
	9
	10
	10
	9
	2
	0
	12,6

	33
	0
	6
	4
	0
	4
	0
	16
	12
	0
	9,0

	34
	0
	4
	0
	4
	3
	4
	4
	12
	16
	10,0

	35
	8
	2
	0
	2
	52
	14
	31
	1
	0
	23,5

	36
	42
	4
	4
	11
	36
	10
	21
	8
	0
	29,1

	37
	36
	4
	1
	8
	9
	6
	25
	7
	0
	20,5

	38
	14
	0
	0
	0
	0
	4
	0
	0
	0
	3,8

	39
	11
	20
	4
	7
	8
	4
	4
	6
	4
	14,5

	40
	37
	3
	0
	8
	0
	4
	1
	8
	0
	13,0

	41
	32
	0
	0
	3
	0
	1
	1
	1
	0
	8,1

	42
	11
	2
	0
	2
	48
	5
	1
	8
	8
	18,2

	43
	11
	2
	0
	48
	1
	4
	1
	52
	0
	25,4

	44
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0,4

	45
	3
	0
	0
	2
	0
	0
	0
	18
	20
	9,2

	46
	12
	0
	4
	4
	8
	0
	0
	0
	1
	6,2

	47
	0
	1
	0
	51
	0
	2
	1
	52
	44
	32,3

	48
	23
	2
	0
	23
	4
	7
	45
	22
	0
	26,9

	49
	3
	2
	0
	0
	0
	0
	32
	8
	8
	11,3

	50
	18
	5
	0
	7
	5
	2
	33
	7
	0
	16,5

	51
	14
	0
	0
	8
	1
	1
	0
	1
	0
	5,3

	52
	0
	3
	0
	0
	3
	4
	7
	0
	0
	3,6

	53
	19
	6
	3
	31
	4
	7
	10
	10
	1
	19,4

	54
	2
	0
	0
	3
	1
	0
	0
	40
	0
	9,8

	55
	3
	1
	0
	8
	0
	4
	40
	6
	0
	13,2

	56
	3
	7
	0
	1
	48
	2
	0
	0
	0
	13,0

	57
	3
	4
	4
	40
	44
	4
	44
	44
	44
	49,4

	58
	1
	0
	0
	8
	0
	0
	10
	4
	0
	4,9

	59
	2
	1
	0
	0
	0
	0
	36
	1
	0
	8,5

	60
	12
	1
	0
	0
	0
	3
	2
	0
	0
	3,8

	61
	0
	1
	0
	0
	1
	5
	0
	0
	0
	1,5

	62
	3
	3
	0
	0
	5
	8
	17
	0
	0
	7,7

	63
	3
	0
	0
	0
	0
	1
	0
	20
	12
	7,7

	64
	3
	0
	4
	4
	4
	9
	0
	0
	0
	5,1

	65
	1
	4
	0
	8
	0
	15
	4
	19
	0
	10,9

	66
	24
	3
	0
	19
	8
	4
	0
	17
	12
	18,6

	67
	1
	9
	4
	6
	0
	9
	2
	15
	8
	11,5

	68
	0
	0
	0
	2
	42
	0
	0
	12
	12
	14,5

	69
	2
	0
	0
	7
	0
	2
	3
	0
	0
	3,0

	70
	3
	0
	0
	0
	0
	0
	48
	0
	0
	10,9

	71
	10
	0
	0
	4
	0
	0
	0
	0
	0
	3,0

	72
	0
	2
	0
	24
	52
	2
	32
	25
	0
	29,3

	73
	7
	0
	0
	25
	0
	48
	0
	22
	0
	21,8

	74
	25
	4
	1
	0
	52
	10
	6
	0
	0
	20,9

	% over Potential
	18,4
	5,3
	2,6
	21,1
	16,6
	10,3
	26,7
	20,3
	8,9
	


Table A.2.: Number of Complete Observations per Plant

	Plant
	 Observations
	Plant
	 Observations

	1
	48
	38
	38

	2
	48
	39
	27

	3
	52
	40
	52

	4
	52
	41
	52

	5
	32
	42
	52

	6
	52
	43
	52

	7
	40
	44
	50

	8
	29
	45
	44

	9
	52
	46
	48

	10
	28
	47
	52

	11
	50
	48
	52

	12
	52
	49
	52

	13
	36
	50
	49

	14
	52
	51
	52

	15
	52
	52
	18

	16
	52
	53
	49

	17
	47
	54
	40

	18
	48
	55
	52

	19
	52
	56
	52

	20
	45
	57
	44

	21
	52
	58
	40

	22
	50
	59
	52

	23
	52
	60
	28

	24
	48
	61
	52

	25
	52
	62
	52

	26
	52
	63
	52

	27
	52
	64
	52

	28
	48
	65
	48

	29
	52
	66
	52

	30
	52
	67
	52

	31
	52
	68
	50

	32
	52
	69
	50

	33
	52
	70
	48

	34
	52
	71
	52

	35
	52
	72
	32

	36
	52
	73
	52

	37
	52
	74
	52


Table A.3.: Names, Definitions and Units of Measure of Production Variables

	
	Name
	Description
	Units of

Measure
	
	Name
	Description
	Units of

Measure

	1
	ALCOHOLBEB
	Alcohol Beverage
	(Ton.)
	34
	HYPOCLORITE
	Sodium hypo chlorite
	(m3)

	2
	ALUMINUM
	
	(Ton.)
	35
	ICECREAM
	
	(Kg/month)

	3
	BEER
	
	(hl)
	36
	JELLY
	
	(Kgs.)

	4
	BEERROOT
	Root beer
	(hl)
	37
	JUICE
	Fruit and tomato
	l/month

	5
	BICYCLE
	Bicycles
	Q x month
	38
	MILKCREAM
	Milk and cream
	l/month

	6
	BOVINES
	
	Q x month
	39
	OFFALBOV
	Bovine offal
	(Kgs.)

	7
	BUTTER
	
	(Kgs./month)
	40
	OFFALOV
	Ovine offal
	(Kgs.)

	8
	BUTTEROIL
	
	(Kgs./month)
	41
	OFFALSETC
	Offal, fat, eggs
	(Kgs.)

	9
	CARAMEL
	
	(Kgs./month)
	42
	OILFISH
	Fish Oil
	(Ton.)

	10
	CARDBOARD
	
	(Ton.)
	43
	OILRAW
	Raw Oil
	(m3)

	11
	CASEIN
	
	(Kgs./month)
	44
	OILREF
	Refined Oil
	(m3)

	12
	CHICKEN
	Chickens processed
	(Ton.)
	45
	OVINES
	
	Q/month

	13
	CIDERBOT
	
	(Bot.)
	46
	PAINTS
	
	(m3/month)

	14
	CRAB
	
	(Ton.)
	47
	PAINTS2
	
	(m3/month)

	15
	CS
	
	(Kgs./month)
	48
	PAPER
	
	(Ton.)

	16
	DETERDESOD
	Detergents/deodorants
	(Ton.)
	49
	PELLETS
	
	(Ton.)

	17
	FABRICASH
	Fabrics
	
	50
	PNF
	
	(Kgs./month)

	18
	FABRICM
	Fabrics
	(m)
	51
	PORKS
	
	Q/month

	19
	FABRICSYNTHET
	Synthetic fabrics
	(Kgs.)
	52
	POTATO
	Potato chips
	(Ton.)

	20
	FAT
	
	(Kgs.)
	53
	RENAULT
	Units processed
	Units

	21
	FILLET
	Fillet fish
	(Ton.)
	54
	SALTS
	
	(Ton.)

	22
	FISHWHOLE
	Whole fish processed
	(Ton.)
	55
	SAUSAGES
	
	(Kgs.)

	23
	FLOURFISH
	Flour produced
	(Ton.)
	56
	SNACKS
	
	(Ton.)

	24
	HAM
	HG Fish processed
	(Ton.)
	57
	SOAPS
	
	(Ton.)

	25
	HG
	
	(Kgs.)
	58
	SODA
	
	(Ton.)

	26
	HIDECASTR
	Hides castrated ram
	(Q x month)
	59
	SODABOT
	
	(Bot.)

	27
	HIDEDYED
	Dyed cow hides
	Q x month
	60
	SQUID
	
	(Ton.)

	28
	HIDEFINISH
	Finished cow hides
	(m2)
	61
	SUPERGAS
	
	(Ton.)

	29
	HIDELAMB
	Lamb hides
	Units
	62
	TOPS
	
	(Ton.)

	30
	HIDESEMIFINISH
	Semi finished cow hides
	Units
	63
	WATERSODA
	
	(hl)

	31
	HIDESHEEP
	Sheep hides
	Units
	64
	WETBLUE
	
	Units

	32
	HIDETANNED
	Tanned cow hides
	Units
	65
	WOOLCLEAN
	Cleaned wool
	(Ton.)

	33
	HIDEUNFURRED
	Unfured cow hides
	Units
	66
	WOOLDIRTY
	Dirty wool
	(Kgs.)

	
	
	
	
	67
	YOGURT
	
	l/month


Table A.4.: Percentage of Missing Values of Production Variables

	Number
	Product Variable
	
	Number
	Product Variable
	

	1
	ALCOHOLBEB
	0,0
	34
	HYPOCLORITE
	7,7

	2
	ALUMINUM
	0,0
	35
	ICECREAM
	11,5

	3
	BEER
	1,9
	36
	JELLY
	0,0

	4
	BEERROOT
	8,7
	37
	JUICE
	9,6

	5
	BICYCLE
	1,9
	38
	MILKCREAM
	9,6

	6
	BOVINES
	0,5
	39
	OFFALBOV
	0,0

	7
	BUTTER
	11,5
	40
	OFFALOV
	15,4

	8
	BUTTEROIL
	25,0
	41
	OFFALSETC
	7,7

	9
	CARAMEL
	11,5
	42
	OILFISH
	7,7

	10
	CARDBOARD
	0,0
	43
	OILRAW
	0,0

	11
	CASEIN
	84,6
	44
	OILREF
	1,9

	12
	CHICKEN
	0,0
	45
	OVINES
	10,1

	13
	CIDERBOT
	0,0
	46
	PAINTS
	9,6

	14
	CRAB
	7,7
	47
	PAINTS2
	0,0

	15
	CS
	0,0
	48
	PAPER
	0,0

	16
	DETERDESOD
	0,0
	49
	PELLETS
	0,0

	17
	FABRICASH
	1,0
	50
	PNF
	3,8

	18
	FABRICM
	3,8
	51
	PORKS
	5,8

	19
	FABRICSYNTHET
	0,0
	52
	POTATO
	0,0

	20
	FAT
	3,8
	53
	RENAULT
	14,4

	21
	FILLET
	14,4
	54
	SALTS
	0,0

	22
	FISHWHOLE
	10,3
	55
	SAUSAGES
	15,4

	23
	FLOURFISH
	7,7
	56
	SNACKS
	0,0

	24
	HAM
	0,0
	57
	SOAPS
	7,7

	25
	HG
	27,9
	58
	SODA
	3,8

	26
	HIDECASTR
	1,9
	59
	SODABOT
	1,9

	27
	HIDEDYED
	44,7
	60
	SQUID
	7,7

	28
	HIDEFINISH
	23,1
	61
	SUPERGAS
	2,9

	29
	HIDELAMB
	0,0
	62
	TOPS
	0,0

	30
	HIDESEMIFINISH
	46,2
	63
	WATERSODA
	17,3

	31
	HIDESHEEP
	14,1
	64
	WETBLUE
	0,0

	32
	HIDETANNED
	2,9
	65
	WOOLCLEAN
	1,9

	33
	HIDEUNFURRED
	19,6
	66
	WOOLDIRTY
	0,0

	
	
	
	67
	YOGURT
	11,5

	
	
	
	
	TOTAL
	8,7


Table A.5.: Sample Statistics for Residuals after correcting for serial correlation, by plant

	
	
	
	Mean Abs.
	Mean Abs.

	Variable
	Count
	Std. Dev.
	Mean Diff.
	Median Diff.

	RESID2_01
	47
	0.422437
	0.322161
	0.321574

	RESID2_02
	47
	0.663155
	0.501290
	0.501112

	RESID2_03
	52
	0.814300
	0.654083
	0.637434

	RESID2_04
	52
	0.940056
	0.624740
	0.608316

	RESID2_05
	31
	0.508445
	0.413883
	0.406784

	RESID2_06
	52
	0.248291
	0.195420
	0.194123

	RESID2_07
	40
	0.820097
	0.620044
	0.619771

	RESID2_08
	27
	1.062602
	0.819526
	0.816296

	RESID2_09
	52
	0.608253
	0.430291
	0.428555

	RESID2_10
	26
	1.981966
	0.914704
	0.874580

	RESID2_11
	48
	1.048600
	0.520404
	0.480366

	RESID2_12
	52
	0.377662
	0.303542
	0.302051

	RESID2_13
	33
	1.482063
	1.216572
	1.203622

	RESID2_14
	52
	0.501684
	0.408789
	0.407391

	RESID2_15
	52
	0.884896
	0.635703
	0.622355

	RESID2_16
	52
	0.371953
	0.289986
	0.284396

	RESID2_17
	46
	0.811596
	0.640490
	0.636852

	RESID2_18
	47
	0.566419
	0.428895
	0.425824

	RESID2_19
	52
	0.711631
	0.576233
	0.575640

	RESID2_20
	43
	1.293805
	0.855720
	0.853925

	RESID2_21
	52
	0.607287
	0.402163
	0.402163

	RESID2_22
	49
	0.476317
	0.325331
	0.323677

	RESID2_23
	52
	0.421268
	0.298518
	0.295569

	RESID2_24
	47
	0.423614
	0.321493
	0.319275

	RESID2_25
	52
	0.617303
	0.460799
	0.451128

	RESID2_26
	52
	0.637914
	0.428387
	0.405201

	RESID2_27
	52
	1.133853
	0.891219
	0.888310

	RESID2_28
	47
	0.429933
	0.273005
	0.272932

	RESID2_29
	52
	0.299154
	0.228531
	0.228105

	RESID2_30
	52
	0.535798
	0.399922
	0.399067

	RESID2_31
	52
	0.410654
	0.296124
	0.296124

	RESID2_32
	52
	0.618537
	0.462095
	0.461013

	RESID2_33
	52
	0.240044
	0.190284
	0.187429

	RESID2_34
	52
	0.565813
	0.413833
	0.411205

	RESID2_35
	52
	1.008602
	0.617963
	0.616378

	RESID2_36
	52
	0.606696
	0.394990
	0.391790

	RESID2_37
	52
	0.803958
	0.678200
	0.677414

	RESID2_38
	37
	1.121611
	0.614162
	0.611850

	RESID2_39
	24
	0.968093
	0.807004
	0.803440

	RESID2_40
	52
	0.386152
	0.297856
	0.295962

	RESID2_41
	52
	0.392460
	0.271614
	0.269893

	RESID2_42
	52
	0.389245
	0.310200
	0.309472

	RESID2_43
	52
	0.421998
	0.301759
	0.298858

	RESID2_44
	48
	0.742929
	0.397195
	0.393756

	RESID2_45
	42
	1.126099
	0.690442
	0.669962

	RESID2_46
	48
	0.746996
	0.539444
	0.533987

	RESID2_47
	52
	0.587316
	0.370470
	0.361336

	RESID2_48
	52
	0.579872
	0.453755
	0.448589

	RESID2_49
	52
	0.473518
	0.350149
	0.349636

	RESID2_50
	48
	1.047195
	0.783312
	0.783312

	RESID2_51
	52
	0.719312
	0.541216
	0.536362

	RESID2_52
	16
	0.667895
	0.506097
	0.506097

	RESID2_53
	46
	0.646895
	0.525432
	0.520816

	RESID2_54
	40
	0.602950
	0.488591
	0.487016

	RESID2_55
	52
	0.941583
	0.541481
	0.510725

	RESID2_56
	52
	0.620671
	0.474965
	0.474965

	RESID2_57
	44
	0.746655
	0.578676
	0.577957

	RESID2_58
	39
	0.912372
	0.587620
	0.579933

	RESID2_59
	52
	0.802019
	0.645883
	0.640875

	RESID2_60
	27
	1.014518
	0.632652
	0.618099

	RESID2_61
	52
	0.776462
	0.613424
	0.593289

	RESID2_62
	52
	0.719518
	0.560165
	0.559576

	RESID2_63
	52
	0.372707
	0.287537
	0.284548

	RESID2_64
	52
	0.655674
	0.470424
	0.466392

	RESID2_65
	47
	1.214913
	0.859847
	0.859514

	RESID2_66
	52
	0.836446
	0.492883
	0.483269

	RESID2_67
	52
	0.273807
	0.202565
	0.201273

	RESID2_68
	49
	0.378025
	0.276235
	0.276050

	RESID2_69
	49
	0.381129
	0.289762
	0.289736

	RESID2_70
	48
	1.117068
	0.859373
	0.852655

	RESID2_71
	52
	1.425038
	1.038768
	1.029397

	RESID2_72
	32
	0.726600
	0.529405
	0.529405

	RESID2_73
	52
	0.600988
	0.429861
	0.429861

	RESID2_74
	52
	0.266326
	0.202395
	0.200019

	All
	3498
	0.738475
	0.488898
	0.483533

	Bartlett weighted standard deviation:  0.746306


Table A.6.: Sample Statistics for Extent of the Violations, by Plant

	 
	 Mean
	 Median
	 Maximum
	 Minimum
	 Std. Dev.
	 Observations

	EXTVIOL_02
	 229.60
	 210.00
	 840.00
	-15.00
	 184.64
	48

	EXTVIOL_03
	-675.83
	-681.00
	-564.00
	-697.00
	 23.17
	52

	EXTVIOL_04
	 1302.84
	 1084.27
	 4090.00
	-687.52
	 1163.51
	52

	EXTVIOL_05
	 18.63
	-9.26
	 190.00
	-30.00
	 54.58
	32

	EXTVIOL_06
	-477.15
	-496.96
	-284.15
	-612.04
	 74.08
	52

	EXTVIOL_07
	 3289.78
	 2725.00
	 11660.00
	-465.80
	 3141.70
	40

	EXTVIOL_08
	-566.31
	-636.32
	-182.00
	-700.00
	 141.16
	33

	EXTVIOL_09
	 1192.99
	 922.50
	 9150.00
	-560.00
	 1483.70
	52

	EXTVIOL_10
	 207.34
	 56.71
	 965.00
	-60.00
	 319.74
	52

	EXTVIOL_11
	 41.91
	 35.00
	 576.50
	-60.00
	 84.01
	51

	EXTVIOL_12
	 265.38
	 178.35
	 1400.00
	-435.00
	 409.96
	52

	EXTVIOL_13
	 585.64
	 127.00
	 7400.17
	-676.46
	 1761.44
	36

	EXTVIOL_14
	 576.84
	 405.00
	 4623.30
	-276.38
	 729.91
	52

	EXTVIOL_15
	 213.00
	 161.00
	 680.00
	-59.79
	 175.73
	52

	EXTVIOL_16
	 34.88
	-43.75
	 1950.00
	-425.00
	 371.52
	52

	EXTVIOL_17
	 4011.60
	 3157.14
	 17425.00
	-230.00
	 3775.92
	47

	EXTVIOL_18
	 1488.11
	 1031.67
	 8256.25
	-271.43
	 1573.63
	48

	EXTVIOL_19
	 102.69
	-22.25
	 1037.00
	-55.00
	 268.47
	52

	EXTVIOL_20
	 4512.08
	 1000.00
	 140305.06
	-675.37
	 20812.81
	45

	EXTVIOL_22
	 273.76
	 114.00
	 7850.00
	-700.00
	 1149.76
	52

	EXTVIOL_23
	 868.74
	 867.38
	 2290.18
	-450.01
	 496.77
	52

	EXTVIOL_24
	-574.93
	-582.25
	-350.00
	-664.00
	 56.99
	48

	EXTVIOL_25
	 28.37
	 18.77
	 150.00
	-46.50
	 47.04
	52

	EXTVIOL_26
	 265.87
	 281.45
	 2450.00
	-682.82
	 563.70
	52

	EXTVIOL_27
	-187.11
	-55.00
	 700.00
	-690.00
	 303.15
	52

	EXTVIOL_28
	 8061.52
	 7515.00
	 15565.22
	 1217.50
	 2830.48
	48

	EXTVIOL_29
	 408.55
	 411.20
	 1426.88
	-425.54
	 517.28
	52

	EXTVIOL_30
	 69.52
	-51.69
	 1884.49
	-520.00
	 454.89
	52

	EXTVIOL_31
	-514.07
	-545.00
	 21.00
	-652.50
	 112.07
	52

	EXTVIOL_32
	 189.42
	 105.96
	 1420.00
	-10.00
	 296.69
	52

	EXTVIOL_33
	 1037.37
	 912.50
	 2940.00
	 448.00
	 508.76
	52

	EXTVIOL_34
	 44.74
	-7.75
	 973.50
	-42.50
	 183.02
	52

	EXTVIOL_35
	 23.00
	 7.55
	 620.00
	-59.97
	 97.77
	52

	EXTVIOL_36
	 3252.31
	 1712.85
	 17850.00
	-486.00
	 3993.89
	52

	EXTVIOL_37
	 726.30
	 423.00
	 5700.00
	-512.37
	 1394.76
	52

	EXTVIOL_38
	-16.23
	-35.53
	 499.00
	-59.90
	 88.82
	38

	EXTVIOL_39
	-37.31
	-19.00
	 1285.52
	-700.00
	 552.64
	28

	EXTVIOL_40
	 13.11
	 10.53
	 88.93
	-36.00
	 29.26
	52

	EXTVIOL_41
	-386.75
	-417.76
	 277.13
	-668.51
	 153.16
	52

	EXTVIOL_42
	 139.84
	 115.62
	 350.00
	 22.00
	 85.28
	52

	EXTVIOL_43
	 157.55
	 42.08
	 1600.00
	-613.40
	 412.62
	52

	EXTVIOL_44
	 4030.80
	 2219.75
	 61360.00
	-700.00
	 8460.62
	51

	EXTVIOL_45
	 2004.68
	 655.00
	 65380.15
	-60.00
	 9350.09
	48

	EXTVIOL_46
	-678.19
	-685.80
	-561.52
	-700.00
	 27.71
	52

	EXTVIOL_47
	-443.50
	-442.50
	-140.00
	-660.00
	 178.39
	52

	EXTVIOL_48
	 66.80
	-170.00
	 2461.34
	-570.00
	 711.55
	52

	EXTVIOL_49
	 422.42
	 258.50
	 2910.00
	-406.00
	 599.95
	52

	EXTVIOL_50
	-505.06
	-614.24
	 574.53
	-695.83
	 264.99
	49

	EXTVIOL_51
	-144.98
	-220.00
	 1150.00
	-694.23
	 432.99
	52

	EXTVIOL_52
	 13.47
	-12.75
	 172.50
	-50.00
	 61.42
	18

	EXTVIOL_54
	-600.84
	-617.25
	-402.00
	-679.00
	 65.90
	40

	EXTVIOL_55
	 247.79
	 195.00
	 1900.00
	-696.76
	 565.15
	52

	EXTVIOL_56
	 1351.24
	 1065.00
	 5500.00
	-250.00
	 1198.49
	52

	EXTVIOL_57
	-280.95
	-426.84
	 2500.00
	-625.00
	 495.62
	44

	EXTVIOL_58
	 314.36
	 255.00
	 1300.00
	-690.00
	 467.26
	40

	EXTVIOL_60
	 12781.51
	 2650.00
	 151803.42
	 93.12
	 33648.07
	28

	EXTVIOL_61
	-31.37
	-42.75
	 122.00
	-57.70
	 30.63
	52

	EXTVIOL_62
	 283.37
	 60.00
	 3630.00
	-582.00
	 821.66
	52

	EXTVIOL_63
	-417.23
	-420.00
	-255.00
	-575.00
	 79.36
	52

	EXTVIOL_64
	-514.73
	-539.16
	-220.00
	-679.00
	 106.67
	52

	EXTVIOL_65
	 406.38
	 77.50
	 5640.00
	-58.30
	 991.25
	48

	EXTVIOL_66
	 581.58
	 548.39
	 2500.00
	-565.00
	 638.65
	52

	EXTVIOL_67
	 434.29
	 400.00
	 1200.00
	-200.00
	 280.35
	52

	EXTVIOL_68
	 44.78
	 0.00
	 585.00
	-25.00
	 119.92
	50

	EXTVIOL_69
	 40.63
	 32.50
	 135.17
	-30.00
	 38.99
	50

	EXTVIOL_70
	-434.01
	-500.00
	 1856.00
	-692.20
	 366.63
	48

	EXTVIOL_71
	 3842.90
	-28.00
	 38143.28
	-690.00
	 7298.07
	52

	EXTVIOL_72
	-100.52
	-333.75
	 1320.00
	-619.00
	 494.06
	32

	EXTVIOL_74
	 885.62
	 823.87
	 2290.00
	 404.00
	 308.91
	52


Table A.7.: Sample Statistics for Extent of the Violations, by Month

	obs
	Mean
	Med
	Sd
	Min
	Max

	1997:07
	599
	117
	2153
	-690
	13250

	1997:08
	709
	125
	2099
	-690
	10843

	1997:09
	1052
	160
	2988
	-689
	17850

	1997:10
	819
	142
	2327
	-689
	15400

	1997:11
	621
	110
	1887
	-677
	10812

	1997:12
	699
	50
	2235
	-693
	11463

	1998:01
	1061
	139
	2971
	-694
	16135

	1998:02
	909
	110
	2619
	-679
	12369

	1998:03
	917
	110
	2954
	-673
	16140

	1998:04
	959
	90
	2898
	-682
	15746

	1998:05
	879
	110
	2449
	-686
	14442

	1998:06
	586
	104
	1833
	-679
	11786

	1998:07
	1359
	68
	5132
	-656
	38143

	1998:08
	638
	78
	1824
	-682
	10550

	1998:09
	881
	95
	2481
	-688
	15565

	1998:10
	553
	67
	1313
	-695
	5210

	1998:11
	583
	105
	1550
	-688
	7882

	1998:12
	857
	108
	2353
	-694
	13417

	1999:01
	2721
	5
	18680
	-700
	151803

	1999:02
	2065
	22
	13139
	-700
	106644

	1999:03
	617
	20
	1948
	-698
	11660

	1999:04
	304
	-9
	1184
	-692
	6912

	1999:05
	324
	30
	954
	-693
	4795

	1999:06
	354
	36
	1009
	-690
	4815

	1999:07
	2663
	50
	17185
	-691
	140305

	1999:08
	492
	5
	1616
	-685
	8485

	1999:09
	808
	55
	2760
	-687
	17425

	1999:10
	689
	70
	2121
	-695
	11455

	1999:11
	629
	23
	2025
	-690
	10025

	1999:12
	441
	45
	1444
	-683
	8350

	2000:01
	505
	8
	1814
	-690
	9515

	2000:02
	323
	12
	1266
	-694
	7440

	2000:03
	561
	29
	2311
	-700
	15540

	2000:04
	369
	11
	1373
	-690
	7400

	2000:05
	436
	15
	1454
	-693
	7850

	2000:06
	1325
	0
	8093
	-693
	65380

	2000:07
	244
	1
	897
	-697
	4590

	2000:08
	287
	30
	1177
	-696
	6825

	2000:09
	341
	11
	1340
	-700
	8050

	2000:10
	569
	-14
	1845
	-689
	9160

	2000:11
	462
	34
	1662
	-700
	8550

	2000:12
	510
	15
	1914
	-700
	10450

	2001:01
	579
	-3
	2584
	-700
	14961

	2001:02
	302
	-8
	1394
	-700
	7666

	2001:03
	243
	2
	1027
	-690
	5621

	2001:04
	166
	-18
	956
	-699
	6199

	2001:05
	346
	-8
	1381
	-699
	8339

	2001:06
	1180
	-12
	7917
	-700
	61360

	2001:07
	388
	22
	1542
	-700
	10608

	2001:08
	267
	35
	1120
	-700
	7590

	2001:09
	252
	16
	1080
	-700
	6968

	2001:10
	390
	43
	1345
	-700
	8198


Table A.8.: Sample Statistics for Extent of the Violations, 

Censored in Zero,

by Plant

	 
	 Mean
	 Median
	 Maximum
	 Minimum
	 Std. Dev.
	 Observations

	EXTVIOLC_02
	 229.92
	 210.00
	 840.00
	 0.00
	 184.23
	48

	EXTVIOLC_03
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	52

	EXTVIOLC_04
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	52

	EXTVIOLC_05
	 27.79
	 0.00
	 190.00
	 0.00
	 48.52
	32

	EXTVIOLC_06
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	52

	EXTVIOLC_07
	 3310.12
	 2725.00
	 11660.00
	 0.00
	 3118.31
	40

	EXTVIOLC_08
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	33

	EXTVIOLC_09
	 1224.81
	 922.50
	 9150.00
	 0.00
	 1452.17
	52

	EXTVIOLC_10
	 236.41
	 62.50
	 965.00
	 0.00
	 295.49
	52

	EXTVIOLC_11
	 46.65
	 35.00
	 576.50
	 0.00
	 79.70
	51

	EXTVIOLC_12
	 316.77
	 178.35
	 1400.00
	 0.00
	 351.61
	52

	EXTVIOLC_13
	 818.12
	 127.00
	 7400.17
	 0.00
	 1620.89
	36

	EXTVIOLC_14
	 588.74
	 405.00
	 4623.30
	 0.00
	 718.70
	52

	EXTVIOLC_15
	 214.23
	 161.00
	 680.00
	 0.00
	 174.00
	52

	EXTVIOLC_16
	 120.58
	 0.00
	 1950.00
	 0.00
	 324.52
	52

	EXTVIOLC_17
	 4017.55
	 3157.14
	 17425.00
	 0.00
	 3769.28
	47

	EXTVIOLC_18
	 1498.71
	 1031.67
	 8256.25
	 0.00
	 1562.43
	48

	EXTVIOLC_19
	 122.99
	 0.00
	 1037.00
	 0.00
	 258.19
	52

	EXTVIOLC_20
	 4635.56
	 1000.00
	 140305.06
	 0.00
	 20783.39
	45

	EXTVIOLC_22
	 374.89
	 114.00
	 7850.00
	 0.00
	 1097.30
	52

	EXTVIOLC_23
	 877.39
	 867.38
	 2290.18
	 0.00
	 476.87
	52

	EXTVIOLC_24
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	48

	EXTVIOLC_25
	 34.71
	 18.77
	 150.00
	 0.00
	 40.30
	52

	EXTVIOLC_26
	 374.77
	 281.45
	 2450.00
	 0.00
	 438.74
	52

	EXTVIOLC_27
	 31.09
	 0.00
	 700.00
	 0.00
	 125.88
	52

	EXTVIOLC_28
	 8061.52
	 7515.00
	 15565.22
	 1217.50
	 2830.48
	48

	EXTVIOLC_29
	 458.12
	 411.20
	 1426.88
	 0.00
	 458.52
	52

	EXTVIOLC_30
	 191.19
	 0.00
	 1884.49
	 0.00
	 371.98
	52

	EXTVIOLC_31
	 0.40
	 0.00
	 21.00
	 0.00
	 2.91
	52

	EXTVIOLC_32
	 189.61
	 105.96
	 1420.00
	 0.00
	 296.56
	52

	EXTVIOLC_33
	 1037.37
	 912.50
	 2940.00
	 448.00
	 508.76
	52

	EXTVIOLC_34
	 56.44
	 0.00
	 973.50
	 0.00
	 178.82
	52

	EXTVIOLC_35
	 35.35
	 7.55
	 620.00
	 0.00
	 91.58
	52

	EXTVIOLC_36
	 3264.44
	 1712.85
	 17850.00
	 0.00
	 3983.16
	52

	EXTVIOLC_37
	 862.23
	 423.00
	 5700.00
	 0.00
	 1291.20
	52

	EXTVIOLC_38
	 15.68
	 0.00
	 499.00
	 0.00
	 81.36
	38

	EXTVIOLC_39
	 201.08
	 6.00
	 1285.52
	 0.00
	 358.89
	28

	EXTVIOLC_40
	 18.53
	 10.53
	 88.93
	 0.00
	 23.68
	52

	EXTVIOLC_41
	 5.36
	 0.00
	 277.13
	 0.00
	 38.43
	52

	EXTVIOLC_42
	 139.84
	 115.62
	 350.00
	 22.00
	 85.28
	52

	EXTVIOLC_43
	 225.41
	 42.08
	 1600.00
	 0.00
	 351.63
	52

	EXTVIOLC_44
	 4055.02
	 2219.75
	 61360.00
	 0.00
	 8448.06
	51

	EXTVIOLC_45
	 2009.68
	 655.00
	 65380.15
	 0.00
	 9348.98
	48

	EXTVIOLC_46
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	52

	EXTVIOLC_47
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	52

	EXTVIOLC_48
	 275.00
	 0.00
	 2461.34
	 0.00
	 591.22
	52

	EXTVIOLC_49
	 444.27
	 258.50
	 2910.00
	 0.00
	 578.74
	52

	EXTVIOLC_50
	 21.05
	 0.00
	 574.53
	 0.00
	 93.19
	49

	EXTVIOLC_51
	 124.68
	 0.00
	 1150.00
	 0.00
	 275.99
	52

	EXTVIOLC_52
	 27.64
	 0.00
	 172.50
	 0.00
	 51.73
	18

	EXTVIOLC_54
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	40

	EXTVIOLC_55
	 346.57
	 195.00
	 1900.00
	 0.00
	 458.90
	52

	EXTVIOLC_56
	 1359.22
	 1065.00
	 5500.00
	 0.00
	 1188.51
	52

	EXTVIOLC_57
	 72.25
	 0.00
	 2500.00
	 0.00
	 386.54
	44

	EXTVIOLC_58
	 371.66
	 255.00
	 1300.00
	 0.00
	 392.75
	40

	EXTVIOLC_60
	 12781.51
	 2650.00
	 151803.42
	 93.12
	 33648.07
	28

	EXTVIOLC_61
	 3.96
	 0.00
	 122.00
	 0.00
	 17.95
	52

	EXTVIOLC_62
	 428.58
	 60.00
	 3630.00
	 0.00
	 715.04
	52

	EXTVIOLC_63
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	52

	EXTVIOLC_64
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	52

	EXTVIOLC_65
	 411.95
	 77.50
	 5640.00
	 0.00
	 988.77
	48

	EXTVIOLC_66
	 633.24
	 548.39
	 2500.00
	 0.00
	 567.36
	52

	EXTVIOLC_67
	 438.14
	 400.00
	 1200.00
	 0.00
	 272.75
	52

	EXTVIOLC_68
	 49.88
	 0.00
	 585.00
	 0.00
	 117.50
	50

	EXTVIOLC_69
	 42.07
	 32.50
	 135.17
	 0.00
	 36.99
	50

	EXTVIOLC_70
	 38.67
	 0.00
	 1856.00
	 0.00
	 267.89
	48

	EXTVIOLC_71
	 3995.53
	 0.00
	 38143.28
	 0.00
	 7207.71
	52

	EXTVIOLC_72
	 153.23
	 0.00
	 1320.00
	 0.00
	 339.22
	32

	EXTVIOLC_74
	 885.62
	 823.87
	 2290.00
	 404.00
	 308.91
	52


Table A.8.: Sample Statistics for Extent of the Violations, 

Censored in Zero, 

by Month

	obs
	Mean
	Med
	Sd
	Min
	Max

	1997:07
	744
	117
	2090
	0
	13250

	1997:08
	837
	80
	2035
	0
	10843

	1997:09
	1128
	95
	2942
	0
	17850

	1997:10
	887
	112
	2234
	0
	15400

	1997:11
	758
	105
	1816
	0
	10812

	1997:12
	844
	50
	2167
	0
	11463

	1998:01
	1148
	136
	2918
	0
	16135

	1998:02
	969
	95
	2532
	0
	12369

	1998:03
	1065
	89
	2888
	0
	16140

	1998:04
	1105
	89
	2830
	0
	15746

	1998:05
	960
	108
	2354
	0
	14442

	1998:06
	692
	74
	1751
	0
	11786

	1998:07
	1456
	55
	5094
	0
	38143

	1998:08
	765
	58
	1753
	0
	10550

	1998:09
	984
	61
	2412
	0
	15565

	1998:10
	659
	60
	1232
	0
	5210

	1998:11
	717
	105
	1469
	0
	7882

	1998:12
	987
	108
	2287
	0
	13417

	1999:01
	2832
	0
	18655
	0
	151803

	1999:02
	2195
	21
	13114
	0
	106644

	1999:03
	745
	2
	1856
	0
	11660

	1999:04
	470
	0
	1089
	0
	6912

	1999:05
	462
	0
	854
	0
	4795

	1999:06
	514
	36
	890
	0
	4815

	1999:07
	2790
	50
	17161
	0
	140305

	1999:08
	647
	0
	1515
	0
	8485

	1999:09
	956
	38
	2681
	0
	17425

	1999:10
	851
	12
	2035
	0
	11455

	1999:11
	792
	18
	1941
	0
	10025

	1999:12
	597
	31
	1346
	0
	8350

	2000:01
	619
	6
	1706
	0
	9515

	2000:02
	483
	5
	1171
	0
	7440

	2000:03
	720
	20
	2245
	0
	15540

	2000:04
	519
	5
	1287
	0
	7400

	2000:05
	562
	14
	1366
	0
	7850

	2000:06
	1474
	0
	8061
	0
	65380

	2000:07
	380
	0
	791
	0
	4590

	2000:08
	396
	13
	1012
	0
	6825

	2000:09
	476
	0
	1247
	0
	8050

	2000:10
	685
	0
	1767
	0
	9160

	2000:11
	596
	27
	1586
	0
	8550

	2000:12
	654
	5
	1846
	0
	10450

	2001:01
	709
	0
	2527
	0
	14961

	2001:02
	441
	0
	1326
	0
	7666

	2001:03
	361
	0
	907
	0
	5621

	2001:04
	313
	0
	860
	0
	6199

	2001:05
	449
	0
	1297
	0
	8339

	2001:06
	1309
	0
	7886
	0
	61360

	2001:07
	495
	9
	1474
	0
	10608

	2001:08
	379
	30
	1045
	0
	7590

	2001:09
	365
	8
	1009
	0
	6968

	2001:10
	524
	38
	1267
	0
	8198


Table A.9.: Sample Statistics for the number of Violations, by Plant
	 
	 Mean
	 Median
	 Maximum
	 Minimum
	 Std. Dev.
	 Sum
	 Observations

	VIOL_02
	 0.96
	 1.00
	 1.00
	 0.00
	 0.20
	46
	48

	VIOL_03
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	0
	52

	VIOL_04
	 0.90
	 1.00
	 1.00
	 0.00
	 0.30
	47
	52

	VIOL_05
	 0.41
	 0.00
	 1.00
	 0.00
	 0.50
	13
	32

	VIOL_06
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	0
	52

	VIOL_07
	 0.93
	 1.00
	 1.00
	 0.00
	 0.27
	37
	40

	VIOL_08
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	0
	33

	VIOL_09
	 0.90
	 1.00
	 1.00
	 0.00
	 0.30
	47
	52

	VIOL_10
	 0.50
	 0.50
	 1.00
	 0.00
	 0.50
	26
	52

	VIOL_11
	 0.88
	 1.00
	 1.00
	 0.00
	 0.33
	45
	51

	VIOL_12
	 0.73
	 1.00
	 1.00
	 0.00
	 0.45
	38
	52

	VIOL_13
	 0.53
	 1.00
	 1.00
	 0.00
	 0.51
	19
	36

	VIOL_14
	 0.90
	 1.00
	 1.00
	 0.00
	 0.30
	47
	52

	VIOL_15
	 0.94
	 1.00
	 1.00
	 0.00
	 0.24
	49
	52

	VIOL_16
	 0.31
	 0.00
	 1.00
	 0.00
	 0.47
	16
	52

	VIOL_17
	 0.96
	 1.00
	 1.00
	 0.00
	 0.20
	45
	47

	VIOL_18
	 0.96
	 1.00
	 1.00
	 0.00
	 0.20
	46
	48

	VIOL_19
	 0.35
	 0.00
	 1.00
	 0.00
	 0.48
	18
	52

	VIOL_20
	 0.73
	 1.00
	 1.00
	 0.00
	 0.45
	33
	45

	VIOL_22
	 0.63
	 1.00
	 1.00
	 0.00
	 0.49
	33
	52

	VIOL_23
	 0.98
	 1.00
	 1.00
	 0.00
	 0.14
	51
	52

	VIOL_24
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	0
	48

	VIOL_25
	 0.62
	 1.00
	 1.00
	 0.00
	 0.49
	32
	52

	VIOL_26
	 0.71
	 1.00
	 1.00
	 0.00
	 0.46
	37
	52

	VIOL_27
	 0.08
	 0.00
	 1.00
	 0.00
	 0.27
	4
	52

	VIOL_28
	 1.00
	 1.00
	 1.00
	 1.00
	 0.00
	48
	48

	VIOL_29
	 0.73
	 1.00
	 1.00
	 0.00
	 0.45
	38
	52

	VIOL_30
	 0.40
	 0.00
	 1.00
	 0.00
	 0.50
	21
	52

	VIOL_31
	 0.02
	 0.00
	 1.00
	 0.00
	 0.14
	1
	52

	VIOL_32
	 0.98
	 1.00
	 1.00
	 0.00
	 0.14
	51
	52

	VIOL_33
	 1.00
	 1.00
	 1.00
	 1.00
	 0.00
	52
	52

	VIOL_34
	 0.40
	 0.00
	 1.00
	 0.00
	 0.50
	21
	52

	VIOL_35
	 0.56
	 1.00
	 1.00
	 0.00
	 0.50
	29
	52

	VIOL_36
	 0.96
	 1.00
	 1.00
	 0.00
	 0.19
	50
	52

	VIOL_37
	 0.63
	 1.00
	 1.00
	 0.00
	 0.49
	33
	52

	VIOL_38
	 0.08
	 0.00
	 1.00
	 0.00
	 0.27
	3
	38

	VIOL_39
	 0.50
	 0.50
	 1.00
	 0.00
	 0.51
	14
	28

	VIOL_40
	 0.62
	 1.00
	 1.00
	 0.00
	 0.49
	32
	52

	VIOL_41
	 0.04
	 0.00
	 1.00
	 0.00
	 0.19
	2
	52

	VIOL_42
	 1.00
	 1.00
	 1.00
	 1.00
	 0.00
	52
	52

	VIOL_43
	 0.60
	 1.00
	 1.00
	 0.00
	 0.50
	31
	52

	VIOL_44
	 0.94
	 1.00
	 1.00
	 0.00
	 0.24
	48
	51

	VIOL_45
	 0.92
	 1.00
	 1.00
	 0.00
	 0.28
	44
	48

	VIOL_46
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	0
	52

	VIOL_47
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	0
	52

	VIOL_48
	 0.35
	 0.00
	 1.00
	 0.00
	 0.48
	18
	52

	VIOL_49
	 0.81
	 1.00
	 1.00
	 0.00
	 0.40
	42
	52

	VIOL_50
	 0.06
	 0.00
	 1.00
	 0.00
	 0.24
	3
	49

	VIOL_51
	 0.21
	 0.00
	 1.00
	 0.00
	 0.41
	11
	52

	VIOL_52
	 0.39
	 0.00
	 1.00
	 0.00
	 0.50
	7
	18

	VIOL_54
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	0
	40

	VIOL_55
	 0.63
	 1.00
	 1.00
	 0.00
	 0.49
	33
	52

	VIOL_56
	 0.96
	 1.00
	 1.00
	 0.00
	 0.19
	50
	52

	VIOL_57
	 0.09
	 0.00
	 1.00
	 0.00
	 0.29
	4
	44

	VIOL_58
	 0.78
	 1.00
	 1.00
	 0.00
	 0.42
	31
	40

	VIOL_60
	 1.00
	 1.00
	 1.00
	 1.00
	 0.00
	28
	28

	VIOL_61
	 0.10
	 0.00
	 1.00
	 0.00
	 0.30
	5
	52

	VIOL_62
	 0.54
	 1.00
	 1.00
	 0.00
	 0.50
	28
	52

	VIOL_63
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	0
	52

	VIOL_64
	 0.00
	 0.00
	 0.00
	 0.00
	 0.00
	0
	52

	VIOL_65
	 0.83
	 1.00
	 1.00
	 0.00
	 0.38
	40
	48

	VIOL_66
	 0.83
	 1.00
	 1.00
	 0.00
	 0.38
	43
	52

	VIOL_67
	 0.98
	 1.00
	 1.00
	 0.00
	 0.14
	51
	52

	VIOL_68
	 0.46
	 0.00
	 1.00
	 0.00
	 0.50
	23
	50

	VIOL_69
	 0.88
	 1.00
	 1.00
	 0.00
	 0.33
	44
	50

	VIOL_70
	 0.02
	 0.00
	 1.00
	 0.00
	 0.14
	1
	48

	VIOL_71
	 0.42
	 0.00
	 1.00
	 0.00
	 0.50
	22
	52

	VIOL_72
	 0.34
	 0.00
	 1.00
	 0.00
	 0.48
	11
	32

	VIOL_74
	 1.00
	 1.00
	 1.00
	 1.00
	 0.00
	52
	52


