
     
     

     
      

  

      

   

           
            
            
          
                
           
          
            
        
              
            
            
             
           
            
             
           
         
            
     

  

           
             
            





            
 
         

           
         
          
          
           
           
         
        
           

             
            
           
          
           
           
         
               
               
           
     
            

           
             
           
                
          
            
          
           
           

      

             
           
             
               
         
              

            





            

           

               
             
                
            
    
            

             
               
            
                
         
     
          

            
             
            
              
             
            
            
   
          

             
                   
           
            
             
             
            
  
           

            
          
           
             
            
         
          
             
            

              
      





            
          
              
          
              
            
            
            
           
          
            
            
             
        
          

   

           
            
             
           
             
        
              
           
             
         
              
            
              
          
            
              
  
         

              
          
               
           
              
            
             
               
           





            
       
              

           
             
              
           
       
             

               
            
             
              
              
          
         

                 
             
              
              
            
                
              
              
               
      
               

              
                
           
            
                     
            
                 
              
               

        
            

              
 

                
               
              
           

              
               





             
            
       
              

            
        

    
            
               
             
                  
             
               
            
          

            
             
            
             
                
           

           
            
              
             
              
           
                
                   
             
    



           
   

           

 
 



 



           

             
           
        
            

        
        

             
            

                 
                
                  
                
             
 




















































































































































































































































































 




























































































































































 

































































































































        
 


       

        
            

             
              
           
               
                 
               
            
                
            

        

                
             
            
              
               
               
               
             
             
      

            
              
              
             
                
            
             
           
              
              
            
               
     
           

   

 

 
 

 

       

            
            
       

























































































































































































































































































































































































































































































 



 

 


 














 



 

 


 














 



 

 


 










































































































































































 



 










 












 









 
















 

























 








































 










































































































































































































































































































































































              
            

              





              

         



   

              
              

  





          

               
  

      
       

           
            
                

  

 



   


         

           
           
      

  


       
           
     

   

                
          
              
            
                
          
             
            
           

  


 
 





    








 
 


 

  
 









 

  

 

 




   



                   

        

 
  








            
           
              
          
     

   


 
 





    






 

 
 


 

  
 









 

  

 

 




  


              
            
           
             
           
                 
              
            

             
            
             
              
               
                
          
    
            

              
         
            
             
             
            
            
           
          
           
           
           
              
    





      

             
                  
          
             
           
              
           

   

   

           
           
  
              

            
            
               
              
               
           
             
            
             
           
            
        
              

          
             
             
             
              
             
              
             
             
           
             
           





4 Graphical Evidence
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In the first row, we graphed the population weighted average of crime rates across
states centered around SIL adoption year. On average, we observe a decline in violent
crime rates (across all categories) immediately following the adoption of SIL (although
this phenomenon could be an artifact of the fact that most SIL adoption happened in
1990’s, when national trend in crime rates is declining). The sudden change near the
end of the sample is due to the fact that most states have dropped out of the sample by
that time and thus the dataset is dominated by individual states. This will be addressed
in the Robustness Checks section.

In the second row, we graphed the corresponding change in crime rates. Although
generally exhibiting a downward trend, the changes in crime rates are more volatile and
harder to see the treament effects of SIL although we do generally observe a slight down-
ward trend immediately after the adoption of SIL.

Now, instead of looking at the national average, we divided states into groups to fur-
ther investigate any patterns in the data.

We graphed the total number of SIL states at any point in time within our sample
(line) and the number of adoptions in each year (bar). It is evident from the graph above
that adoptions can be divided into three distinct waves (Definition: pre-1985, 1986-1992,
1995-1997, 2002-2007, post-2011).
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4.1 Within- and Across-Wave Comparisons

4.1.1 Level of Crime Rates
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4.1.2 Change in Crime Rates
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4.1.3 Comments

From these graphs, we see that crime rates are primarily dominated by some national
time trend from the high level of co-movement between waves. And thus, the adoption
of SIL is only of second-order importance in explaining crime rates trends. Changes in
crime rates are also noisier and follow less obvious patterns than levels of crime rates
although between waves, they track each other more closely in the changes. Therefore,
explaining crime changes by SIL is even harder, especially given the limitation of the
available data, which at least partially explains the insignificance of our estimated CPDM
coefficients later.

5 Naive Regressions

To further investigate statistical evidence of the effects of SIL adoption, we ran a set
of naive regressions using the SIL dummy variable as the expanatory variable and only
controlling for linear and quadratic state specific time trends, and state and year fixed
effects. Different from the past researchers, we estimated a general least squares model
with autocorrelated errors (Bertrand, Duflo, and Mullainathan (2004)).

To replicate Lott’s results on the state level, we first restricted our sample to 1977
- 1992 and did not account for autocorrelated errors. (All the dependent variables are
natural log of crime rates).

lrvio lrmur lrrap lrrob lraga

shall -.04445∗ -.07428∗ -.01232 .0096 -.08509∗∗∗

(.018) (.03123) (.02782) (.03738) (.01958)

Constant 6.0087∗∗∗ 2.0427∗∗∗ 3.2884∗∗∗ 4.9802∗∗∗ 5.3676∗∗∗

(.03149) (.04174) (.07476) (.05082) (.03684)

Observations 816 816 816 816 816

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

As Lott has shown in his paper (1997), adoption of SIL reduces most of the violent
crime categories including the violent crime index (results here are not exactly the same
due to the use of state level data and controlling for state specific time trends).

However, when we accounted for autocorrelated errors:
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lrvio lrmur lrrap lrrob lraga

shall -.02499 -.03911 -.01781 -.00045 -.02499
(.01445) (.02472) (.01609) (.01898) (.01316)

Constant 5.6444∗∗∗ 2.4475∗∗∗ 3.159∗∗∗ 4.6249∗∗∗ 5.6941∗∗∗

(.24977) (.04543) (.06487) (.17384) (.18496)

Observations 816 816 816 816 816

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Although all the signs remain negative, any level of statistical significance was re-
moved.

When we estimated on the full sample from 1977 - 2011 and accounted for autocorre-
lated errors:

lrvio lrmur lrrap lrrob lraga

shall .02811∗∗ .01983 .0121 .04856∗∗∗ .02054
(.00918) (.01578) (.01097) (.0135) (.01067)

Constant 6.0296∗∗∗ 2.4677∗∗∗ 3.2482∗∗∗ 4.7881∗∗∗ 5.5072∗∗∗

(.07652) (.03681) (.16052) (.19651) (.06955)

Observations 1785 1785 1785 1785 1785

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

The statistical evidence shows that, as Ayres and Donohue earlier (2003) suggested
based on estimates from 1977 - 2006, SIL actually increases all categories of violent
crime, where the positive effects were statistically significant in violent crime index and
robbery (which is also the most intuitive crime category to be affected by SIL).

Then we repeated the same exercise on the log of change in crime rates. Again, we
first presented results from Lott’s model, where autocorrelated errors were not calculated
and sample was from 1977 - 1992.
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lrdvio lrdmur lrdrap lrdrob lrdaga

shall -.1175 162.96 -299.32 32.969 -83.707
(.6448) (359.35) (190.23) (25.627) (70.425)

Constant -1.5863 -1033.5 130.27 -31.364 18.396
(3.3491) (1636.2) (288.79) (53.09) (40.401)

Observations 714 714 714 714 714

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Accounting for autocorrelated errors:

lrdvio lrdmur lrdrap lrdrob lrdaga

shall .08027 -51.723 -32.587 -3.2273 -15.731
(.39113) (111.57) (40.841) (6.4914) (10.514)

Constant .5675 -760.56 144.16 -20.62 11.356
(1.6075) (737.03) (222.56) (33.444) (24.161)

Observations 714 714 714 714 714

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Full sample with autocorrelated errors:

lrdvio lrdmur lrdrap lrdrob lrdaga

shall .03996 -70.914 -12.957 .97736 .01563
(.21392) (62.118) (15.07) (3.5551) (1.8934)

Constant 3.276∗∗ -35.025 -50.461 -3.6073 .27545
(1.024) (343.74) (97.917) (19.953) (8.8929)

Observations 1734 1734 1734 1734 1734

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

(DEPENDENT VARIABLE NAMES NEED TO BE CHANGED)

These results show that, as already indicated by the graphical evidence above, changes
in crime rates are more volatile and not obviously affected by SIL.
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6 Earlier Models

In this section, we present three main models proposed by past researchers. Again,
we compare them with models corrected for autocorrelated errors and estimated with
updated data.

6.1 Dummy Variable Model (Lott & Mustard)

In Lott and Mustard’s original paper (1997), their main results came from this following
simple differences-in-differences model where the main explanatory variable is just the
SIL dummy variable. Note that in this model, they did not include any state specific
time trends. In the second row of the following tables, arrests represent corresponding
arrest rates for the respective dependent variables. Note that Lott and Mustard also la-
boriously (and blindly) controlled for 36 demographic groups by age and race, which are
controlled for but not reported in the following tables. State and year fixed effects are
also controlled but not reported. The first table exactly replicates Lott and Mustard’s
(1997) model (i.e. not accounting for autocorrelated errors and estimating on sample
from 1977 - 1992):

lrvio lrmur lrrap lrrob lraga

shall -.09343∗∗∗ -.03781 .01404 -.08587∗∗ -.11583∗∗∗

(.0186) (.03013) (.02452) (.02834) (.02294)

arrests -.01388 -.07837∗∗ -.04099∗ -.06698∗ -.08422∗

(.02349) (.02523) (.01849) (.0327) (.03735)

rpcpi 2.0e-05∗∗∗ 5.6e-05∗∗∗ 1.8e-05∗∗ 1.5e-05 3.2e-05∗∗∗

(5.2e-06) (7.9e-06) (6.1e-06) (8.4e-06) (6.4e-06)

rpcrpo -4.1e-05 -9.4e-05 -3.8e-05 -7.0e-05 8.4e-06
(4.9e-05) (7.4e-05) (5.6e-05) (7.0e-05) (6.4e-05)

rpcui -.00016 -.00014 -.00035∗∗∗ -.00025 -2.1e-05
(8.9e-05) (.00011) (8.7e-05) (.00016) (8.4e-05)

rpcim .00011 1.9e-05 -4.6e-05 -.00025 .00047∗

(.00019) (.00028) (.00019) (.00034) (.00023)

stpop 5.0e-09 1.5e-07∗ 6.6e-08 -6.5e-09 9.9e-09
(5.1e-08) (7.2e-08) (6.5e-08) (8.3e-08) (6.1e-08)

Constant 6.7262∗∗∗ 1.9027∗∗∗ 2.303∗∗∗ 6.3886∗∗∗ 5.37∗∗∗

(.36834) (.53954) (.44267) (.63589) (.47412)

Observations 810 807 807 809 810

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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These results, similar to Lott and Mustard’s findings, show significant and negative
effects of the SIL dummy on multiple violent crime categories.

When accounting for autocorrelated errors, while still using the same sample up to
1992, we find similar but less significant results:

lrvio lrmur lrrap lrrob lraga

shall -.03624∗ -.01148 .01479 -.05844∗∗ -.0582∗∗

(.01551) (.02489) (.01605) (.02119) (.01798)

arrests -.00715 -.07092∗∗∗ -.02838∗ -.02292 -.02981
(.00914) (.01315) (.01326) (.01413) (.01556)

rpcpi 1.7e-05∗∗∗ 5.6e-05∗∗∗ 1.2e-05∗ 1.4e-05∗ 3.3e-05∗∗∗

(4.2e-06) (5.6e-06) (5.2e-06) (6.1e-06) (4.9e-06)

rpcrpo -2.2e-06 -3.3e-05 -5.1e-05 6.4e-05 1.6e-05
(3.3e-05) (4.9e-05) (4.1e-05) (4.5e-05) (3.8e-05)

rpcui -3.9e-05 .00012 -.00023∗∗∗ 2.7e-05 -2.1e-05
(5.9e-05) (9.2e-05) (6.4e-05) (8.7e-05) (6.1e-05)

rpcim -.0002 -.00025 -.00012 -.00051∗ .00026
(.00015) (.00021) (.00015) (.00021) (.00016)

stpop -3.5e-08 1.6e-07∗∗ 1.3e-09 -6.7e-08 -3.8e-08
(4.0e-08) (6.0e-08) (4.5e-08) (5.9e-08) (4.3e-08)

Constant 6.6967∗∗∗ 1.5205∗∗∗ 2.0859∗∗∗ 4.8391∗∗∗ 6.1445∗∗∗

(.25496) (.37167) (.273) (.39855) (.27958)

Observations 810 807 807 809 810

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Then when we estimated the dummy variable model on the full sample, although most
of the signs remained negative, any level of statistical significance was removed:
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lrvio lrmur lrrap lrrob lraga

shall -.00311 .00855 -.00115 -.01444 -.00417
(.00938) (.0163) (.0113) (.01336) (.01087)

arrests -.01503 -.07678∗∗∗ -.0515∗∗∗ -.05179∗∗ -.04888∗∗∗

(.0103) (.01149) (.01438) (.01883) (.01461)

rpcpi -5.2e-06∗ 1.4e-05∗∗∗ -7.1e-06∗∗ -4.8e-06 -2.2e-06
(2.3e-06) (4.1e-06) (2.7e-06) (3.1e-06) (2.9e-06)

rpcrpo -1.0e-05 4.7e-05 -5.2e-05∗∗ 2.0e-05 -8.2e-06
(1.6e-05) (2.6e-05) (2.0e-05) (2.1e-05) (1.9e-05)

rpcui -3.2e-05 8.0e-05 -.00011∗ 4.7e-05 -7.2e-05
(4.0e-05) (7.7e-05) (4.9e-05) (5.8e-05) (4.6e-05)

rpcim -9.0e-05 -.00032∗∗ -9.4e-05 -.00016 1.8e-05
(5.8e-05) (.00011) (6.9e-05) (8.6e-05) (6.6e-05)

stpop -6.1e-08∗ 2.5e-08 -8.8e-08∗∗ 1.5e-08 -8.5e-08∗∗

(2.4e-08) (4.3e-08) (2.9e-08) (3.4e-08) (2.9e-08)

Constant 6.2418∗∗∗ 2.5889∗∗∗ 3.7267∗∗∗ 5.3509∗∗∗ 5.6741∗∗∗

(.12584) (.1595) (.11474) (.13969) (.16566)

Observations 1753 1750 1750 1750 1753

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

6.2 Spline Model (Lott & Mustard)

Lott and Mustard later proposed a spline model where they estimated state specific
linear time trends before and after adoption of SIL and tested the difference between
the two slopes. In the first table below, when estimating the spline model on the state
level without autocorrelated errors and using the 1977 - 1992 sample, we actually found
positive change in slopes from before to after the adoption of SIL.
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lrvio lrmur lrrap lrrob lraga

trnd bf .01455∗∗ -.03073∗∗∗ .03863∗∗∗ -.00139 .00865
(.00468) (.00759) (.00564) (.00748) (.00637)

trnd af .01826∗∗∗ -.03231∗∗∗ .03949∗∗∗ -.00448 .01392
(.00549) (.00883) (.00686) (.00851) (.00749)

arrests -.01346 -.07789∗∗ -.04133∗ -.06225 -.08901∗

(.02351) (.02491) (.01865) (.03256) (.03806)

rpcpi 1.8e-05∗∗∗ 5.7e-05∗∗∗ 1.8e-05∗∗ 1.7e-05∗ 2.9e-05∗∗∗

(5.2e-06) (8.3e-06) (6.3e-06) (8.7e-06) (6.5e-06)

rpcrpo -4.7e-05 -8.7e-05 -4.2e-05 -5.5e-05 2.6e-07
(4.9e-05) (7.4e-05) (5.6e-05) (7.0e-05) (6.5e-05)

rpcui -.00016 -.00013 -.00035∗∗∗ -.00024 -2.6e-05
(8.8e-05) (.00011) (8.7e-05) (.00016) (8.5e-05)

rpcim 9.3e-05 4.0e-06 -4.0e-05 -.00029 .00045
(.00019) (.00028) (.00019) (.00034) (.00023)

stpop 8.5e-09 1.6e-07∗ 6.2e-08 8.1e-09 1.4e-08
(5.0e-08) (7.2e-08) (6.5e-08) (8.2e-08) (6.2e-08)

Constant 11.395∗∗∗ -8.1448∗∗ 14.924∗∗∗ 5.9244∗ 8.0845∗∗∗

(1.7363) (2.7877) (2.0152) (2.8085) (2.3389)

Observations 810 807 807 809 810

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Even with autocorrelated errors, the positive effects on the time trends still persist in
most crime categories.
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lrvio lrmur lrrap lrrob lraga

trnd bf -.00334 .00131 -.00457 .00361 -.00367
(.00244) (.00294) (.00346) (.00382) (.00305)

trnd af .00148∗∗∗ .00088∗ -.0008∗∗ .00177∗∗∗ .00177∗∗∗

(.00024) (.00035) (.00025) (.00041) (.00026)

arrests -.0075 -.07058∗∗∗ -.02904∗ -.02098 -.03258∗

(.00924) (.01316) (.01334) (.01401) (.01592)

rpcpi 1.6e-05∗∗∗ 5.6e-05∗∗∗ 1.1e-05∗ 1.4e-05∗ 3.0e-05∗∗∗

(4.2e-06) (5.9e-06) (5.3e-06) (6.3e-06) (4.9e-06)

rpcrpo -5.4e-06 -3.4e-05 -5.3e-05 6.8e-05 -6.7e-07
(3.3e-05) (5.0e-05) (4.1e-05) (4.5e-05) (3.8e-05)

rpcui -4.2e-05 .00011 -.00023∗∗∗ 3.8e-05 -2.8e-05
(5.8e-05) (9.2e-05) (6.4e-05) (8.7e-05) (6.1e-05)

rpcim -.0002 -.00024 -.00012 -.0005∗ .00019
(.00015) (.00021) (.00015) (.00021) (.00015)

stpop -3.6e-08 1.6e-07∗∗ -1.0e-09 -5.9e-08 -4.5e-08
(3.9e-08) (5.9e-08) (4.6e-08) (5.9e-08) (4.3e-08)

Constant 5.2574∗∗∗ .63898∗∗∗ 2.871∗∗∗ 3.0413∗∗∗ 4.6059∗∗∗

(.11046) (.16376) (.13503) (.24524) (.12918)

Observations 810 807 807 809 810

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

However, when we estimated the spline model on the full sample, most of the signs
were fipped, suggesting a negative effect of SIL on crime trends.
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lrvio lrmur lrrap lrrob lraga

trnd bf .00401∗∗ .00574∗∗ .00126 -.00068 .00557∗∗

(.00149) (.00182) (.00149) (.00195) (.0019)

trnd af .00073∗∗∗ .0014∗∗∗ .00046∗∗∗ .0022∗∗∗ .00051∗∗

(.00014) (.00016) (.00011) (.00019) (.00019)

arrests -.01448 -.07556∗∗∗ -.0522∗∗∗ -.05141∗∗ -.04785∗∗

(.01026) (.01151) (.0144) (.01857) (.01457)

rpcpi -5.5e-06∗ 1.4e-05∗∗∗ -6.6e-06∗ -4.4e-06 -1.8e-06
(2.3e-06) (4.1e-06) (2.8e-06) (3.1e-06) (2.9e-06)

rpcrpo -9.8e-06 5.1e-05∗ -5.0e-05∗ 2.1e-05 -7.2e-06
(1.6e-05) (2.6e-05) (2.0e-05) (2.1e-05) (1.9e-05)

rpcui -3.5e-05 8.2e-05 -.00011∗ 4.9e-05 -7.3e-05
(4.0e-05) (7.7e-05) (4.9e-05) (5.8e-05) (4.6e-05)

rpcim -9.5e-05 -.00032∗∗ -9.6e-05 -.00014 1.8e-05
(5.8e-05) (.00011) (6.9e-05) (8.6e-05) (6.6e-05)

stpop -6.1e-08∗ 2.3e-08 -8.4e-08∗∗ 1.7e-08 -8.6e-08∗∗

(2.4e-08) (4.3e-08) (2.9e-08) (3.4e-08) (2.9e-08)

Constant 5.5814∗∗∗ 1.3121∗∗∗ 3.2673∗∗∗ 3.1352∗∗∗ 5.2354∗∗∗

(.10845) (.13211) (.08213) (.16601) (.13241)

Observations 1753 1750 1750 1750 1753

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Hence, we see that the in the dummy variable model, effect of SIL on crime rates
changed from negative to positive when we changed from the subsample to full sample.
On the other hand, in the spline model, effect of SIL on the crime trends changed in the
opposite direction.

6.3 Hybrid Model (Ayres & Donohue)

Ayres and Donohue (2003) proposed a less restrictive hybrid model where both SIL
dummy and state specific time trends were estimated.
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lrvio lrmur lrrap lrrob lraga

trnd bf .01665∗∗∗ -.02992∗∗∗ .03834∗∗∗ .00042 .01127
(.0047) (.00761) (.00564) (.00767) (.0062)

shall -.0972∗∗∗ -.03702 .01354 -.08444∗∗ -.12097∗∗∗

(.01866) (.0298) (.02449) (.0282) (.02241)

trnd af .02172∗∗∗ -.03097∗∗∗ .039∗∗∗ -.00148 .01823∗

(.00552) (.00881) (.00685) (.0088) (.00731)

arrests -.0143 -.07833∗∗ -.04129∗ -.06645∗ -.08896∗

(.02418) (.02527) (.0186) (.03251) (.03797)

rpcpi 1.7e-05∗∗ 5.6e-05∗∗∗ 1.8e-05∗∗ 1.6e-05 2.8e-05∗∗∗

(5.1e-06) (8.3e-06) (6.3e-06) (8.7e-06) (6.4e-06)

rpcrpo -5.7e-05 -9.1e-05 -4.0e-05 -6.4e-05 -1.2e-05
(5.0e-05) (7.4e-05) (5.6e-05) (7.1e-05) (6.4e-05)

rpcui -.00017 -.00014 -.00035∗∗∗ -.00024 -3.8e-05
(8.8e-05) (.00011) (8.7e-05) (.00016) (8.4e-05)

rpcim .00012 1.5e-05 -4.4e-05 -.00026 .00049∗

(.00019) (.00028) (.00019) (.00034) (.00023)

stpop -4.3e-09 1.5e-07∗ 6.4e-08 -3.0e-09 -2.3e-09
(5.1e-08) (7.2e-08) (6.5e-08) (8.3e-08) (6.1e-08)

Constant 12.109∗∗∗ -7.8671∗∗ 14.824∗∗∗ 6.5429∗ 8.9794∗∗∗

(1.741) (2.7973) (2.0117) (2.87) (2.2846)

Observations 810 807 807 809 810

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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lrvio lrmur lrrap lrrob lraga

trnd bf -.00349 .00098 -.00418 .00301 -.0049
(.00228) (.00296) (.00347) (.00373) (.00283)

shall -.03657∗ -.01164 .01342 -.05809∗∗ -.06006∗∗∗

(.01535) (.02493) (.01609) (.02124) (.0178)

trnd af .00148∗∗∗ .00091∗ -.0008∗∗ .00183∗∗∗ .00179∗∗∗

(.00024) (.00036) (.00025) (.00041) (.00026)

arrests -.00765 -.07087∗∗∗ -.02927∗ -.02269 -.03413∗

(.0092) (.01317) (.01333) (.01408) (.01581)

rpcpi 1.5e-05∗∗∗ 5.6e-05∗∗∗ 1.1e-05∗ 1.4e-05∗ 3.1e-05∗∗∗

(4.2e-06) (5.9e-06) (5.3e-06) (6.3e-06) (4.9e-06)

rpcrpo -6.1e-06 -3.4e-05 -5.2e-05 6.4e-05 3.8e-06
(3.3e-05) (5.0e-05) (4.1e-05) (4.5e-05) (3.8e-05)

rpcui -5.3e-05 .00012 -.00023∗∗∗ 2.8e-05 -3.6e-05
(5.9e-05) (9.2e-05) (6.4e-05) (8.7e-05) (6.2e-05)

rpcim -.0002 -.00025 -.00013 -.00051∗ .00021
(.00015) (.00021) (.00015) (.00021) (.00016)

stpop -4.3e-08 1.6e-07∗∗ 3.0e-10 -6.5e-08 -5.7e-08
(3.9e-08) (6.0e-08) (4.5e-08) (5.9e-08) (4.4e-08)

Constant 5.2564∗∗∗ .63588∗∗∗ 2.8798∗∗∗ 3.03∗∗∗ 4.5594∗∗∗

(.11109) (.16427) (.13404) (.24638) (.12816)

Observations 810 807 807 809 810

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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lrvio lrmur lrrap lrrob lraga

trnd bf .00397∗∗ .0057∗∗ .00134 -.00089 .00572∗∗

(.0015) (.00184) (.0015) (.00192) (.00191)

shall -.00471 .00621 -.00209 -.01315 -.00712
(.0094) (.01635) (.01135) (.01336) (.0109)

trnd af .00074∗∗∗ .00139∗∗∗ .00047∗∗∗ .0022∗∗∗ .00051∗∗

(.00014) (.00016) (.00011) (.00018) (.00019)

arrests -.01468 -.07536∗∗∗ -.0521∗∗∗ -.05191∗∗ -.04771∗∗

(.01031) (.01152) (.01443) (.01882) (.01458)

rpcpi -5.6e-06∗ 1.5e-05∗∗∗ -6.5e-06∗ -4.8e-06 -1.9e-06
(2.3e-06) (4.1e-06) (2.8e-06) (3.1e-06) (2.9e-06)

rpcrpo -1.0e-05 4.9e-05 -4.9e-05∗ 1.9e-05 -7.3e-06
(1.6e-05) (2.6e-05) (2.0e-05) (2.1e-05) (1.9e-05)

rpcui -3.5e-05 8.1e-05 -.00011∗ 5.0e-05 -7.3e-05
(4.0e-05) (7.7e-05) (4.9e-05) (5.8e-05) (4.6e-05)

rpcim -9.4e-05 -.00032∗∗ -9.5e-05 -.00015 2.0e-05
(5.8e-05) (.00011) (6.9e-05) (8.6e-05) (6.6e-05)

stpop -6.1e-08∗ 2.3e-08 -8.6e-08∗∗ 1.6e-08 -8.5e-08∗∗

(2.4e-08) (4.3e-08) (2.9e-08) (3.4e-08) (2.9e-08)

Constant 5.5825∗∗∗ 1.3035∗∗∗ 3.2666∗∗∗ 3.1377∗∗∗ 5.2418∗∗∗

(.10652) (.13281) (.0828) (.16337) (.13174)

Observations 1753 1750 1750 1750 1753

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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7 Estimated CPDM

7.1 Without Controls

lrdvio lrdmur lrdrap lrdrob lrdaga

entry base 7.099 -532.67 533.2 49.174 -53.929
(13.729) (1892) (974.36) (203.61) (134.63)

entry SIL -.87221 -721.49∗ 51.35 15.09 10.178
(2.5494) (361.13) (177.11) (37.489) (28.553)

exit base -.01899 -12.865 4.3405 .61921 -.16538
(.01451) (68.156) (15.343) (1.1584) (.19121)

selection -.00053 23.393 1.1455 .20726 -.00148
(.00333) (21.553) (4.6568) (.34693) (.05667)

surprise0 1 .0019 23.155 -1.7335 -.07329 -.01429
(.00276) (13.951) (3.0668) (.26927) (.04099)

surprise2 4 .00067 27.811∗ -1.7487 -.12472 -.01823
(.00276) (14.153) (3.0395) (.26789) (.04224)

surprise5 9 .00166 16.547 -1.4585 -.17621 -.01447
(.00285) (14.78) (3.2107) (.29589) (.04436)

surprise10 19 .00131 25.908 -4.2824 -.12421 -.01651
(.00356) (17.679) (4.1274) (.41985) (.05367)

surprise20 -.00361 36.587 -11.878 -.58348 -.01301
(.00661) (37.923) (9.4518) (1.074) (.10792)

Observations 1581 1581 1581 1581 1581

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

37



7.2 With Controls

lrdvio lrdmur lrdrap lrdrob lrdaga

entry base 15.82 -4363.8 1229.8 1898 -746.51
(19.46) (8386.3) (7787.4) (1455.4) (729.98)

entry SIL 1.0377 -3352.7 -417.09 -209.45 125.1
(3.5142) (1913.8) (684.43) (145.83) (82.814)

exit base -.02049 120.76 -63.819 6.2207 -1.2293
(.02136) (336.04) (124.25) (5.0029) (.92753)

selection .00327 87.109 -3.9145 2.4377∗ -.24344
(.00448) (84.715) (11.172) (1.1121) (.21781)

surprise0 1 .00055 107.03 .02683 .26276 -.24327
(.0036) (67.582) (10.032) (1.0669) (.14164)

surprise2 4 .00045 108.38 -1.2365 1.482 -.24253
(.00405) (60.186) (9.924) (.89393) (.15507)

surprise5 9 .00207 77.081 -1.5354 1.5991 -.24399
(.00391) (54.576) (11.202) (.94111) (.16676)

surprise10 19 .00161 70.494 -9.5242 2.5821 -.34787
(.00472) (47.112) (12.568) (1.5524) (.2371)

surprise20 -.00578 69.218 -25.399 .63519 -.56358
(.00794) (63.404) (21.804) (2.3838) (.46451)

Observations 1549 1548 1547 1546 1549

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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lrdvio lrdmur lrdrap lrdrob lrdaga

entry base 17.709 -1522.9 434.36 55.125 -70.115
(14.605) (2132.9) (1361.3) (253.22) (138.54)

entry SIL .98397 -879.31∗ -47.23 12.026 23.476
(2.5888) (391.49) (235.48) (40.68) (28.055)

exit base -.01371 -39.699 2.8009 .73461 -.216
(.01483) (76.166) (22.054) (1.3751) (.19973)

selection -.00043 27.231 2.009 .21213 -.00887
(.00344) (19.441) (6.0078) (.37671) (.05398)

surprise0 1 9.3e-05 27.612 .03892 -.06767 -.0309
(.0028) (14.799) (4.0911) (.29104) (.04002)

surprise2 4 -.00102 31.603∗ .1178 -.1101 -.03608
(.00279) (14.725) (4.0577) (.28665) (.04119)

surprise5 9 .00049 20.315 -.22035 -.15372 -.02859
(.00288) (15.514) (4.3018) (.31563) (.04257)

surprise10 19 .0008 26.201 -2.4716 -.09091 -.03129
(.00355) (18.549) (5.4201) (.44537) (.051)

surprise20 -.00141 36.895 -9.0618 -.51281 -.02484
(.00662) (36.27) (11.998) (1.1394) (.10317)

Observations 1549 1548 1547 1546 1549

Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

8 Robustness Checks
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