VIOL EQUATION

Number of obs   =       2008

LR chi2(13)      =      130.83

Prob > chi2     =     0.0000

Log likelihood = -718.79                       Pseudo R2       =     0.0834

------------------------------------------------------------------------------

     VIOL761 

|      Coef.   Std. Err.      z    P>|z|  
-------------+----------------------------------------------------------------

LOGPG

|     0.3621   0.8268    0.44   0.661  

LOGLABOR

|     0.0048   0.2006    0.02   0.981

LOGWATER 

|     0.3291   0.1223    2.69   0.007

LOGENERGY
|     0.8722   0.1948    4.48   0.000  

LOGFLOW

|   -0.7258    0.1192    -6.09  0.000

TECH


|   -2.8169    0.6087    -4.63   0.000

PINSPIMM

|   0.3618      1.0374    0.35    0.727

PINSPDCA

|   -2.4236     1.6088    -1.51   0.132

INSIMMCUM
|   -0.0220     0.0710    -0.31  0.757

INSPDCACUM
|  -0.0818      0.0801    -1.02  0.307

INSPSEINCOCUM
|   0.1673       0.0302    5.55    0.000

FINEDIMM 

|   0.3807       0.5294    0.72   0.472

EADCACUM

|   -0.0728     0.0794     -0.92  0.359

------------------------------------------------------------------------------

VIOLATION EQUATION with PINSPSEINCO and without INSPSEINCOCUM

Conditional (fixed-effects) logistic regression   

note: 14 groups (483 obs) dropped due to all positive or all negative outcomes.

Iteration 0:   log likelihood = -777.69162

Iteration 1:   log likelihood = -725.96305

Iteration 2:   log likelihood = -723.53119

Iteration 3:   log likelihood = -723.51972

Iteration 4:   log likelihood = -723.51972

Number of obs   =       2008

LR chi2(13)     =     121.39

Prob > chi2     =     0.0000

Log likelihood = -723.51972                       Pseudo R2       =     0.0774

------------------------------------------------------------------------------

    viol761_ 
|      Coef.   
Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

      logpq_ 
|   .4713
.8247428     0.57   0.568    -1.145194    2.087738

    loglabor 
|   .0625
.2036823     0.31   0.759     -.336729    .4616912

    logwater 
|   .3250
.1242307     2.62   0.009     .0815262    .5685016

    logenerg 
|   .8582
.1949157     4.40   0.000     .4762219    1.240277

    logflow_ 
|  -.7165
.1189914    -6.02   0.000    -.9497285   -.4832908

       tech_ 
|  -2.7716
.6138607    -4.51   0.000    -3.974716   -1.568426

    pinspimm 
|    .5451
1.038446     0.52   0.600    -1.490175    2.580457

    pinspdca 
|  -2.0584
1.581271    -1.30   0.193    -5.157653    1.040815

 pinspseinco 
|   2.0752
.4417636     4.70   0.000     1.209342    2.941024

    inspimmt 
|  -.0419
.0706676    -0.59   0.554    -.1803729    .0966391

    inspdcat 
|  -.1511
.0815971    -1.85   0.064    -.3109956    .0088593

    finedimm 
|   .3265
.5320773     0.61   0.539     -.716338    1.369367

    eadcacum 
|  -.0671
.0796451    -0.84   0.399    -.2232251    .0889778

------------------------------------------------------------------------------

.

VIOLATION EQUATION with PINSPSEINCO and without INSPSEINCOCUM

Conditional (fixed-effects) logistic regression

note: 14 groups (483 obs) dropped due to all positive or all negative outcomes.

Iteration 0:   log likelihood = -773.54202

Iteration 1:   log likelihood = -703.54394

Iteration 2:   log likelihood = -700.18313

Iteration 3:   log likelihood = -700.15697

Iteration 4:   log likelihood = -700.15697

Number of obs   =       2008

LR chi2(14)     =     168.11

Prob > chi2     =     0.0000

Log likelihood = -700.15697                       Pseudo R2       =     0.1072

------------------------------------------------------------------------------

     viol761 
|      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

logpq 

|   -1.12033   .8853362    -1.27   0.206    -2.855557     .614897

loglabor 
|   .1381914   .2073314     0.67   0.505    -.2681706    .5445534

logwater 
|   .3126674   .1258887     2.48   0.013     .0659302    .5594047

logenerg 
|   .8942464   .2005538     4.46   0.000     .5011681    1.287325

logflow 
|  -.7345737   .1218096    -6.03   0.000    -.9733161   -.4958314

tech 

|  -3.275005   .6082384    -5.38   0.000     -4.46713    -2.08288

pinspimm 
|  -.3943473   1.079371    -0.37   0.715    -2.509876    1.721182

pinspdca 
|  -2.445134   1.847372    -1.32   0.186    -6.065917     1.17565

pinspseinco 
|   .3374855   .5149182     0.66   0.512    -.6717356    1.346707

inspimmcum 
|  -.0064948   .0722466    -0.09   0.928    -.1480955    .1351059

inspdcacum 
|  -.0223502   .0826325    -0.27   0.787    -.1843069    .1396064

finedimmcum 
|  -.1157532   .5377537    -0.22   0.830    -1.169731    .9382246

eadcacum 
|  -.0616464   .0806267    -0.76   0.445    -.2196719    .0963791

duringplan 
|  -1.17342   .1767621    -6.64   0.000    -1.519867   -.8269726

------------------------------------------------------------------------------

As it was expected, given the changes occurred in the BOD5 and LOAD equations, DURINGPLAN had a significant negative effect in the levels of violations and turned PINSPSEINCO insignificant. 

The most simple explanation to this is that during the Plan emission standards were laxer that after the Plan. Together with the positive effect on BOD5 and LOAD, the result may be telling that although the Plan was effective in reducing LOAD and BOD5 it was not effective in reducing violations. 

The second interpretation is that during the Plan plants increased their level or reported emissions, they underreported less than after the Plan. In order to explore which of these two explanations is the real one I conducted a difference of means test between the original level of reported BOD5 (not the fitted BOD5), during and after the Plan.

VIOLATION EQUATION WITH INTERACTION EFFECTS

Conditional (fixed-effects) logistic regression   

note: 14 groups (483 obs) dropped due to all positive or all negative outcomes.

Iteration 0:   log likelihood =  -770.2058

Iteration 1:   log likelihood = -694.51566

Iteration 2:   log likelihood = -690.75659

Iteration 3:   log likelihood = -690.67354

Iteration 4:   log likelihood = -690.67265

Iteration 5:   log likelihood = -690.67265

Number of obs   =       2008

LR chi2(17)     =     187.08

Prob > chi2     =     0.0000

Log likelihood = -690.67265                       Pseudo R2       =     0.1193

------------------------------------------------------------------------------

viol761 
|      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

logpq 

|  -1.259728   .8866061    -1.42   0.155    -2.997444     .477988

loglabor 
|   .1698969   .2105753     0.81   0.420    -.2428232     .582617

logwater 
|   .3244583   .1266442     2.56   0.010     .0762403    .5726763

logenerg 
|    .821409   .2037684     4.03   0.000     .4220303    1.220788

logflow 
|  -.7066875   .1218183    -5.80   0.000    -.9454469   -.4679281

tech 

|  -3.649486   .6118579    -5.96   0.000    -4.848705   -2.450266

pinspimm 
|   9.287471   3.746359     2.48   0.013     1.944742     16.6302

pinspdca
|   7.104205   4.237837     1.68   0.094    -1.201803    15.41021

pinspseinco 
|   .3407648   .6583211     0.52   0.605    -.9495208     1.63105

dppinspimm 
|  -10.24873    3.77898    -2.71   0.007     -17.6554   -2.842068

dppinspdca 
|  -10.44812   4.563347    -2.29   0.022    -19.39212   -1.504127

dppinspseinco |  -.5127957   .9207133    -0.56   0.578    -2.317361    1.291769

inspimmcum 
|  -.1411781   .0874908    -1.61   0.107    -.3126568    .0303007

inspdcacum 
|  -.0933605   .0863393    -1.08   0.280    -.2625823    .0758614

finedimmcum 
|  -.9292107   .5900131    -1.57   0.115    -2.085615    .2271938

eadcacum 
|  -.0185774   .0851621    -0.22   0.827    -.1854922    .1483373

duringplan 
|   .3356176   .4351263     0.77   0.441    -.5172143    1.188449

------------------------------------------------------------------------------

.
