THE IMPLEMENTATION AND ENFORCEMENT OF ENVIRONMENTAL REGULATIONS IN A LESS DEVELOPED MARKET ECONOMY: EVIDENCE FROM URUGUAY

· My dissertation consists of two different research efforts

· First: Description of the policy setting of industrial water pollution control in Montevideo, Uruguay

· Objectives:



Identify and weigh institutional and political economy factors that may help to explain the present instrument choice of command and control instruments as opposed to more cost-effective economic instruments.

· Second: Formal econometric analysis 

· Objectives:

1. Examine the determinants of the allocation of inspections of industrial plants by the municipal and national governments in Montevideo

2. Test the effect of these inspections, fines and other intermediate enforcement actions on

2.1 The reported levels of emissions of Biological Oxygen Demand (BOD5)

2.2 The compliance status of industrial plants with regard to BOD5 standards.

1. WHY DOES URUGUAY BASE ITS ENVIRONMENTAL REGULATIONS IN “COMMAND-AND-CONTROL” AS OPPOSED TO COST-EFFECTIVE INCENTIVE-BASED INSTRUMENTS?

· Importance:

· Two theoretical answers: 

· Lack of institutional capacity

· The political economy of instrument choice

· No work in Latin America testing empirical validation of these arguments

· Case study: Industrial water pollution in Montevideo

· Field research (2000 and 2001)

· Data collection (originally in paper format and dispersed in different offices)

· Interviews 

· Document gathering

1.1. INSTITUTIONAL FRAMEWORK AND LEGISLATION

· Jurisdiction shared by the municipal (IMM) and national governments (DCA)

· Reasons

· (1) 1995 agreement: 

· IMM “continuous” compliance

· DCA “initial” compliance

· (2) Evolution of legislation

· Mix of instruments

· National uniform emission standards (concentration)

· Mandatory, government – approved, treatment plant

· Centered in the correct operation of a treatment plant

· Violations to emission standards are not directly penalized

· Municipal “Industrial Pollution Reduction Plan” (March 1997–December 1999)

1.2. ACTUAL POLICY

· Urban Sanitation Plan

· With funds from the Inter-American Bank

· Extend sewage system of the city

· Redirect effluents discharged into the sea (Río de la Plata)

· Targeted pollutants: BOD5 and Chromium

· Monitoring Program (April 1999 – November 2001)

· By private consortium SEINCO

· Inspection and sampling of industries to determine level of compliance with emissions standards
· Establishment of the monitoring frequency and procedure by industry class
· Self-reports
· Production

· Inputs

· Pollution

1.3. CONCLUSIONS

· Uniform emissions standards + mandatory, government-approved treatment plants

· Cost-ineffective

· Information and computation demanding 

· No incentive to abate emission beyond the standard 

· No flexibility in face of economic changes

· No monitoring and enforcement cost advantage over more cost-effective instruments

· Reasons for cost ineffective instrument choice

· Lack of knowledge

· Policy makers very sensitive to imposing costs on production activities

· Regulatory offices under-staffed

· Legal system “immature”

· Lack of institutional capacity plays a secondary role

2. EFFECTIVENESS OF ENFORCEMENT OF INDUSTRIAL EFFLUENT STANDARDS IN MONTEVIDEO, URUGUAY

· Motivation

· Presumption: poor enforcement in LDCs

· Empirical analyses almost nonexistent (Dasgupta, et al. 2001 and Wang et al. 2002)

· No work for Latin America

· Importance

· Previous empirical works in the U.S., Canada and China are of little guidance

· No testing of capacity to enforce new instruments being developed

· Objective: Empirically test the effects of 

· Plant-level economic characteristics

· Monitoring and enforcement actions of municipal (IMM) and state (DCA) governments 

on 

· Industrial plants' emissions of BOD5 

· Probabilities of being in violation

· Questions I address

· What determines regulators´ allocation of inspections

· How effective have inspections, orders and fines of both municipal and state governments been in terms of 

· Reducing BOD5 emissions

· Reducing noncompliance with emission standards

· Two sources of information

· Municipal Government of Montevideo (IMM)

· National Government (DCA)

· Seventy four industrial plants (more than 90% of pollution)

· July 1997 – October 2001

EQUATIONS

BOD5 Equation
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IMM Inspection Equation
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DCA Inspection Equation
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SEINCO Inspection Equation
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Violation Equation

· Conditional fixed-effects logistic model

· Violations defined with respect to the laxer standards during the Pollution Reduction Plan.

· Fewer observations
· Five plants dropped because they release effluents into the soil 

· Fourteen plants complied or did not comply in every month of the period 

RESULTS
IMM Inspection Equation

Unconditional Logistic Regression

	Dependent Variable: INSPIMM

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	C
	-1.5124
	0.9613
	-1.5733
	0.1156

	INSPIMMCUM
	0.1619
	0.0492
	3.2919
	0.0010

	INSPIMMOTHERCUM
	-0.0107
	0.0032
	-3.2946
	0.0010

	INSPSEINCOCUM
	-0.0515
	0.0339
	-1.5205
	0.1284

	FINEDIMMCUM
	0.6761
	0.2616
	2.5846
	0.0097

	VOL
	-0.0019
	0.0089
	-0.2119
	0.8322

	RF
	0.1820
	0.1440
	1.2637
	0.2063

	PTY
	0.3026
	0.1394
	2.1706
	0.0300

	TANNERY
	0.4802
	0.1505
	3.1902
	0.0014

	WOOL
	0.4633
	0.2781
	1.6658
	0.0958

	1997-1998
	1.9444
	0.1978
	9.8292
	0.0000

	DURINGPLAN
	-0.3760
	0.1861
	-2.0203
	0.0433

	STREAM
	0.0221
	0.1386
	0.1594
	0.8733

	Mean dependent var
	0.1088
	    S.D. dependent var
	0.3114

	S.E. of regression
	0.3008
	    Akaike info criterion
	0.6366

	Sum squared resid
	280.07
	    Schwarz criterion
	0.6618

	Log likelihood
	-975.80
	    Hannan-Quinn criter.
	0.6456

	Restr. log likelihood
	-1068.8
	    Avg. log likelihood
	-0.3141

	LR statistic (12 df)
	186.06
	    McFadden R-squared
	0.0866

	Probability(LR stat)
	0.0000
	
	
	

	Obs with Dep=0
	2770
	     Number of observations
	3108

	Obs with Dep=1
	338
	
	
	


Table 8.4(b)

IMM Inspection Equation 

Conditional (Fixed-effects) Logistic Regression

	Dependent Variable: INSPIMM

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.

	INSPIMMCUM
	-0.2103
	0.0652
	-3.22
	0.001

	INSPIMMOTHERCUM
	-0.0091
	0.0034
	-2.64
	0.008

	INSPSEINCOCUM
	-0.1349
	0.0404
	-3.34
	0.001

	FINEDIMMCUM
	0.9895
	0.3626
	2.73
	0.006

	VOL
	-0.0016
	0.0089
	-0.18
	0.860

	RF
	0.4235
	0.1978
	2.14
	0.032

	DURINGPLAN
	-0.4457
	0.1894
	-2.35
	0.019

	1997-1998
	1.9198
	0.2020
	9.51
	0.000

	STREAM
	1.1500
	0.7873
	1.46
	0.144

	Number of Observations
	3066
	Log likelihood
	-803.3

	LR statistic (9 df)
	170.6
	Pseudo R2
	0.096

	Prob > chi2
	0.000
	
	

	Notes: 

One plant (42 obs) dropped due to all positive or all negative outcomes.

WOOL omitted due to no within-group variance.

TANNERY omitted due to no within-group variance.

PTY omitted due to no within-group variance.


DCA Inspection Equation

Unconditional Logistic Regression

	Dependent Variable: INSPDCA

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.

	C
	-7.3831
	1.0589
	-6.9725
	0.0000

	INDPDCACUM
	0.1476
	0.0616
	2.3953
	0.0166

	INSPDCAOTHERCUM
	-0.0256
	0.0068
	-3.7653
	0.0002

	EADCACUM
	0.1108
	0.0754
	1.4707
	0.1414

	TANNERY
	0.0447
	0.0097
	4.6259
	0.0000

	WOOL
	0.7389
	0.1939
	3.8107
	0.0001

	VOL
	1.2101
	0.2902
	4.1698
	0.0000

	CARRASCO1999
	2.8095
	0.3212
	8.7467
	0.0000

	STREAM
	0.5256
	0.1897
	2.7708
	0.0056

	Mean dependent var
	0.0483
	    S.D. dependent var
	 0.2145

	S.E. of regression
	0.2061
	    Akaike info criterion
	 0.3438

	Sum squared resid
	163.1
	    Schwarz criterion
	 0.3584

	Log likelihood
	-652.4
	    Hannan-Quinn criter.
	 0.3490

	Restr. log likelihood
	-744.9
	    Avg. log likelihood
	-0.1695

	LR statistic (12 df)
	185.1
	    McFadden R-squared
	 0.1242

	Probability(LR stat)
	0.00
	
	
	

	Obs with Dep=0
	3662
	     Number of observations
	3848

	Obs with Dep=1
	186
	
	
	


Conditional (fixed - effects) Logistic Regression

	Dependent Variable: INSPDCA

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.

	INSPDCACUM
	-0.1546
	0.0749
	-2.07
	0.039

	INSPDCAOTHERCUM
	-0.0166
	0.0067
	-2.45
	0.014

	EADCACUM
	-0.0497
	0.0831
	-0.60
	0.550

	VOL
	0.0460
	0.0099
	4.66
	0.000

	CARRASCO1999
	3.3478
	0.4206
	7.96
	0.000

	STREAM
	0.6426
	0.7883
	0.82
	0.415

	Number of Observations
	3016
	Log likelihood
	-508.8

	LR statistic (6 df)
	90.24
	Pseudo R2
	0.0815

	Prob > chi2
	0.000
	
	

	Notes: 

16 plants (832 obs.) dropped due to all positive or all negative outcomes.

WOOL omitted due to no within-group variability.

TANNERY omitted due to no within-group variability.


SEINCO Inspection Equation

Unconditional Logistic Regression

	Dependent Variable: INSPDCA

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.

	C
	-1.8654
	0.1049
	-17.7769
	0.0000

	INSPSEINCOCUM
	0.2106
	0.0193
	10.9150
	0.0000

	INSPIMMTOTCUM
	0.0322
	0.0428
	0.7532
	0.4513

	INSPDCATOTCUM
	0.1415
	0.0384
	3.6887
	0.0002

	PTY
	0.4662
	0.1101
	4.2336
	0.0000

	TANNERY
	-0.2061
	0.1422
	-1.4494
	0.1472

	WOOL
	-0.1069
	0.2519
	-0.4241
	0.6715

	STREAM
	0.0121
	0.1101
	0.1096
	0.9127

	Mean dependent var
	0.2986
	    S.D. dependent var
	0.4578

	S.E. of regression
	0.4379
	    Akaike info criterion
	1.1309

	Sum squared resid
	424.19
	    Schwarz criterion
	1.1514

	Log likelihood
	-1247.3
	    Hannan-Quinn criter.
	1.1384

	Restr. log likelihood
	-1353.6
	    Avg. log likelihood
	-0.5618

	LR statistic (12 df)
	212.6
	    McFadden R-squared
	0.0785

	Probability(LR stat)
	0.0000
	
	
	

	Obs with Dep=0
	1557
	     Number of observations
	2220

	Obs with Dep=1
	663
	
	
	


Conditional (fixed - effects) Logistic Regression

	Dependent Variable: INSPDCA

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.

	INSOSEINCOCUM
	-0.1320
	0.0222
	-5.92
	0.000

	INSPIMMCUM
	-0.0533
	0.0566
	-0.94
	0.346

	INSPDCACUM
	0.2825
	0.0595
	4.75
	0.000

	STREAM
	-0.1906
	1.2740
	-0.15
	0.881

	Number of Observations
	2130
	Log likelihood
	-1059.6

	LR statistic (4 df)
	60.04
	Pseudo R2
	0.0275

	Prob > chi2
	0.000
	
	

	Notes: 

Three plants (90 obs.) dropped due to all positive or all negative outcomes.

WOOL omitted due to no within-group variance.

TANNERY omitted due to no within-group variance.

PTY omitted due to no within-group variance.


BOD5 Equation

	Method: Least Squares (Fixed Effects)*

	Sample: 1998:06 2001:10

	Total panel (unbalanced) observations: 2792

	Dependent Variable: LOG(BOD5)

	
	Specification 1
	Specification 2

	Variable
	Coefficient
	(t-Statistic )**
	Coefficient
	(t-Statistic )**

	C
	-1.2941
	
	-1.5054
	

	LOG(PQ)
	-0.1389
	(-0.5064)
	-0.1245
	(-0.4559)

	LOG(LABOR)
	0.7766
	(5.7526)
	0.7820
	(5.8271)

	LOG(WATER)
	0.0642
	(0.8770)
	0.0731
	(1.0224)

	LOG(ENERGY)
	0.3169
	(3.5408)
	0.3103
	(3.5181)

	LOG(FLOW)
	-0.1871
	(-2.1555)
	-0.1866
	(-2.1723)

	TECH
	-1.3997
	(-4.7755)
	-1.4352
	(-4.9851)

	PINSPIMM
	-0.0281
	(-0.1210)
	3.0465
	(4.3577)

	PINSPDCA
	-0.6418
	(-2.6015)
	-0.9010
	(-1.1958)

	PINSPSEINCO
	-0.1165
	(-0.9202)
	-0.3247
	(-2.1518)

	INSPIMMCUM
	0.0011
	(0.0733)
	-0.0251
	(-1.6959)

	INSPDCACUM
	0.0468
	(2.7857)
	0.0395
	(2.4233)

	FINEDIMMCUM
	0.0301
	(0.2925)
	-0.1830
	(-1.6281)

	EADCACUM
	-0.0191
	(-0.9795)
	-0.0103
	(-0.5337)

	DURINGPLAN
	0.1470
	(2.8324)
	0.3610
	(4.1210)

	PINSPIMM*DURINGPLAN
	
	-3.1012
	(-4.7253)

	PINSPDCA*DURINGPLAN
	
	0.4800
	(0.7700)

	PINSPSEINCO*DURINGPLAN
	
	0.2953
	(1.5979)

	R2
	0.8837
	0.8851

	Adjusted R2
	0.8800
	0.8812

	S.E.R.
	0.7204
	0.7192

	F- statistic 
	236.22
	231.09

	Mean dependent var
	4.1875
	4.1876

	S.D. dependent var
	2.0794
	2.0868

	Sum squared resid
	1403.2
	1397.0

	Durbin-Watson stat
	2.0032
	2.0047


* Fixed-effects are not presented.

** The t-statistic is calculated using Arellano’s robust standard errors (Arellano, 1987). These are calculated with the data transformed after subtracting the within-plant mean. This is the reason why I do not present the constant’s robust standard error. 

Load Equation

	Method: Least Squares (Fixed Effects)*

	Sample: 1998:06 2001:10

	Total panel (unbalanced) observations: 2794

	Dependent Variable: LOG(LOAD)

	
	Specification 1
	Specification 2

	Variable
	Coefficient
	(t-Statistic )**
	Coefficient
	(t-Statistic )**

	C
	0.4511
	
	0.0592
	

	LOG(PQ)
	-0.3125
	(-1.1249)
	-0.2679
	(-0.9524)

	LOG(LABOR)
	0.6789
	(4.3408)
	0.6860
	(4.4003)

	LOG(WATER)
	0.3669
	(2.8332)
	0.3670
	(2.8694)

	LOG(ENERGY)
	0.3850
	(5.1197)
	0.3803
	(5.1253)

	TECH
	-1.3380
	(-3.4609)
	-1.3861
	(-3.4862)

	PINSPIMM
	0.2389
	(0.7315)
	3.8043
	(3.5541)

	PINSPDCA
	-1.6609
	(-2.4222)
	-1.5348
	(-1.3761)

	PINSPSEINCO
	-0.0954
	(-0.6616)
	-0.2054
	(-1.0188)

	INSPIMMCUM
	0.0093
	(0.4819)
	-0.0196
	(-0.9849)

	INSPDCACUM
	0.0581
	(2.2261)
	0.0482
	(1.9514)

	FINEDIMMCUM
	0.0735
	(0.3695)
	-0.1302
	(-0.6073)

	EADCACUM
	-0.0341
	(-1.4149)
	-0.0270
	(-1.1297)

	DURINGPLAN
	0.1802
	(2.3525)
	0.5087
	(3.4795)

	PINSPIMM*DURINGPLAN
	
	-3.6190
	(-3.7710)

	PINSPDCA*DURINGPLAN
	
	0.1747
	(0.1861)

	PINSPSEINCO*DURINGPLAN
	
	0.0984
	(0.3815)

	R2
	0.9318
	0.9318

	Adjusted R2
	0.9296
	0.9296

	S.E.R.
	0.8742
	0.8735

	F- statistic 
	429.78
	415.38

	Mean dependent var
	6.5688
	6.5610

	S.D. dependent var
	3.2944
	3.2920

	Sum squared resid
	2068.6
	2063.0

	Durbin-Watson stat
	1.9989
	1.9966


* Fixed-effects are not presented.

** The t-statistic is calculated using Arellano’s robust standard errors (Arellano, 1987). These are calculated with the data transformed after subtracting the within-plant mean. This is the reason why I do not present the constant’s robust standard error.

Violation Equation

	Method: Conditional (Fixed Effects) Logit

	Sample: 1998:06 2001:10

	Total panel (unbalanced) observations: 2008 

	Dependent Variable: VIOL

	
	Specification 1
	Specification 2

	Variable
	Coefficient
	(z-Statistic )
	Coefficient
	(z-Statistic )

	LOG(PQ)
	-1.1203
	(-1.27)
	-1.2597
	-1.42

	LOG(LABOR)
	0.1382
	(0.67)
	0.1699
	0.81

	LOG(WATER)
	0.3127
	(2.48)
	0.3244
	2.56

	LOG(ENERGY)
	0.8942
	(4.46)
	0.8214
	4.03

	LOG(FLOW)
	-0.7346
	(-6.03)
	-0.7067
	-5.80

	TECH
	-3.2750
	(-5.38)
	-3.6495
	-5.96

	PINSPIMM
	-0.3943
	(-0.37)
	9.2874
	2.48

	PINSPDCA
	-2.4451
	(-1.32)
	7.1042
	1.68

	PINSPSEINCO
	0.3375
	(0.66)
	0.3408
	0.52

	INSPIMMCUM
	-0.0065
	(-0.09)
	-0.1412
	-1.61

	INSPDCACUM
	-0.0223
	(-0.27)
	-0.0934
	-1.08

	FINEDIMMCUM
	-0.1158
	(-0.22)
	-0.9292
	-1.57

	EADCACUM
	-0.0616
	(-0.76)
	-0.0186
	-0.22

	DURINGPLAN
	-1.1734
	(-6.64)
	0.3356
	0.77

	PINSPIMM*DURINGPLAN
	
	-10.248
	-2.71

	PINSPDCA*DURINGPLAN
	
	-10.448
	-2.29

	PINSPSEINCO*DURINGPLAN
	
	-0.5128
	-0.56

	Pseudo R2
	0.1072
	0.1193

	LR chi2(14)
	168.11
	187.08

	Prob > chi2
	0.000
	0.000

	Log likelihood
	-700.2
	-690.7


CONCLUSIONS
· IMM monitoring and enforcement activity did not have an important deterrent effect on reported BOD5 levels.
· The DCA monitoring and enforcement activity was not clearly effective in deterring reported BOD5 levels
· plants used their inspections to under-report to the IMM after they learned that the IMM used SEINCO inspections as substitutes for their own
· Diluting may have taken place
· Pollution Reduction Plan vs. recession

· The performance of the Uruguayan enforcers did not have any effect on the compliance status of industrial plants
· Pollution Reduction Plan did not have any effect on the compliance status of firms
· INSPECTIONS INSTEAD OF PROBABILITIES
	Method: Least Squares (Fixed Effects)*

	Sample: 1998:06 2001:10

	Total panel (unbalanced) observations: 2792

	Dependent Variable: LOG(BOD5)

	
	Specification 1
	Specification 2

	Variable
	Coefficient
	(t-Statistic )**
	Coefficient
	(t-Statistic )**

	C
	-1.332925
	-0.5855
	-1.3220
	

	LOG(PQ)
	-0.157118
	5.7771
	-0.1576
	-0,5870

	LOG(LABOR)
	0.777258
	0.8663
	0.7783
	5,7808

	LOG(WATER)
	0.064158
	3.5320
	0.0669
	0,9140

	LOG(ENERGY)
	0.315451
	-2.1293
	0.3146
	3,5339

	LOG(FLOW)
	-0.184058
	-4.7940
	-0.1826
	-2,1212

	TECH
	-1.412682
	2.0834
	-1.4247
	-4,7942

	INSPIMM
	0.095147
	-0.3687
	0.1377
	2,8680

	INSPDCA
	-0.018124
	-0.5855
	-0.0249
	-0,2278

	INSPSEINCO
	0.009785
	0.2903
	-0.0135
	1,0556

	INSPIMMCUM
	0.014232
	1.0531
	0.0149
	1,7945

	INSPDCACUM
	0.023040
	1.9700
	0.0216
	-0,3093

	FINEDIMMCUM
	0.051578
	0.4578
	0.0522
	0,4715

	EADCACUM
	-0.020188
	-1.0222
	-0.0185
	-0,9334

	DURINGPLAN
	0.147125
	3.2797
	0.1380
	2,6734

	INSPIMM*DURINGPLAN
	
	-0.0873
	-1.3133

	INSPDCA*DURINGPLAN
	
	0.0090
	0.0646

	INSPSEINCO*DURINGPLAN
	
	0.0565
	0.9407

	R2
	0.8837
	0.8823

	Adjusted R2
	0.8800
	0.8791

	S.E.R.
	0.7203
	0.7204

	F- statistic 
	236.44
	226.47

	Mean dependent var
	4.1769
	4.1685

	S.D. dependent var
	2.0793
	2.0719

	Sum squared resid
	1402.9
	1401.8

	Durbin-Watson stat
	2.0011
	2.0008


WITHOUT TRANFORMING THE DATA TO ELIMINATE THE SERIAL CORRELATION FIRST

	Method: Least Squares (Fixed Effects)*

	Sample: 1998:06 2001:10

	Total panel (unbalanced) observations: 2792

	Dependent Variable: LOG(BOD5)

	
	Specification 1
	Specification 2

	Variable
	Coefficient
	(t-Statistic )**
	Coefficient
	(t-Statistic )**

	C
	-1,0472
	
	-1,2404
	

	LOG(PQ)
	-0,0240
	-0,0845
	-0,0044
	-0,01575

	LOG(LABOR)
	0,6104
	3,6320
	0,6196
	3,70902

	LOG(WATER)
	0,0258
	0,2183
	0,0285
	0,23753

	LOG(ENERGY)
	0,3660
	3,1970
	0,3621
	3,19964

	LOG(FLOW)
	-0,1843
	-2,1674
	-0,1837
	-2,17409

	TECH
	-1,4485
	-2,7368
	-1,4899
	-2,86044

	PINSPIMM
	0,0642
	0,2513
	2,8872
	2,97288

	PINSPDCA
	-0,7779
	-2,7204
	-2,3747
	-2,12299

	PINSPSEINCO
	-0,1460
	-0,7349
	-0,3727
	-1,49499

	INSPIMMCUM
	0,0013
	0,0732
	-0,0259
	2,36544

	INSPDCACUM
	0,0481
	2,5578
	0,0480
	-1,46379

	FINEDIMMCUM
	0,0157
	0,1436
	-0,1195
	-0,98695

	EADCACUM
	-0,0496
	-1,8047
	-0,0412
	-1,54169

	DURINGPLAN
	0,1584
	2,3075
	0,2914
	2,05044

	PINSPIMM*DURINGPLAN
	
	-2,7973
	-3,17997

	PINSPDCA*DURINGPLAN
	
	1,7683
	1,70801

	PINSPSEINCO*DURINGPLAN
	
	0,3125
	1,16634

	R2
	0.7865
	0.7876

	Adjusted R2
	0.7800
	0.7807

	S.E.R.
	0.8032
	0.8018

	F- statistic 
	118.54
	115.13

	Mean dependent var
	5.7874
	5.7874

	S.D. dependent var
	1.7122
	1.7122

	Sum squared resid
	1805.0
	1796.8

	Durbin-Watson stat
	1.2911
	1.2952


The Chi-square distribution

Example:
Prob( X^2 >= 3897.0 | Degrees of Freedom=2415 ) <= 0.00000000000000000000000000000000000000000000000000000000000000000000000050094 


Principio del formulario

X^2 = 
[image: image5.wmf]

3897.0


Degrees of Freedom = 
[image: image6.wmf]

2415


[image: image7.wmf]S

ubmit
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establecer


Final del formulario
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