
 

Table S1. Predictor variable weights (V-weights* ) and balance between Delaware and Synthetic Delaware 

 
Long + handgun background checks 

 
Handgun background checks 

 
Long gun background checks 

 
Weights Delaware 

Synthetic 

Delaware 
%Diff  

 
Weights Delaware 

Synthetic 

Delaware 
%Diff  

 
Weights Delaware 

Synthetic 

Delaware 
%Diff  

% Age18-24y 0.013 10.0 9.6 -3.8  0.038 10.0 10.0 0.1  0.017 10.0 9.7 -3.4 

% Male 0.043 48.5 48.9 0.8  0.036 48.5 49.5 2.0  0.101 48.5 48.9 0.8 

% Hispanic 0.015 7.6 15.5 103.4  0.096 7.6 6.0 -21.5  0.005 7.6 10.5 37.9 

% African-American 0.009 21.0 22.4 6.9  0.009 21.0 9.0 -57.1  0.348 21.0 20.6 -1.9 

% High-School grad. 0.001 87.1 84.5 -3.0  0.000 87.1 89.7 3.0  0.055 87.1 85.2 -2.2 

% Poverty 0.000 11.0 14.7 33.4  0.000 11.0 11.5 4.7  0.000 11.0 14.7 33.6 

Median h-h income 0.003 57599.0 48439.9 -15.9  0.177 57599.0 55687.1 -3.3  0.007 57599.0 48260.5 -16.2 

Violent crime index 0.013 632.5 576.3 -8.9  0.006 632.5 293.8 -53.5  0.002 632.5 482.1 -23.8 

% Urban 0.004 83.3 83.8 0.6  0.039 83.3 75.3 -9.6  0.050 83.3 80.6 -3.3 

Gini coefficient 0.000 0.4 0.5 7.4  0.080 0.4 0.4 0.9  0.005 0.4 0.5 6.0 

% Firearm ownership 0.016 45.5 58.2 28.0  0.000 45.5 51.8 13.9  0.002 45.5 57.3 26.0 

Outcome at Jan 1999 0.414 148.8 136.0 -8.6  0.016 55.6 39.6 -28.8  0.060 93.2 71.7 -23.0 

Outcome at Jan 2007 0.376 155.1 178.2 14.9  0.275 68.7 76.1 10.7  0.195 86.4 96.3 11.5 

Outcome at Jan 2012 0.093 219.0 241.0 10.0  0.229 128.6 126.6 -1.6  0.152 90.3 98.8 9.3 

Abbreviations: %Diff: Percentage difference between Delaware and its synthetic control.  

* Variables weights sum to 1. 

 
Table S2. Predictor variable weights (V-weights* ) and balance between Washington and Synthetic Washington 

 
Long + handgun background checks 

 
Handgun background checks 

 
Long gun background checks 

 
Weights Washington 

Synthetic 

Washington 
%Diff  

 
Weights Washington 

Synthetic 

Washington 
%Diff  

 
Weights Washington 

Synthetic 

Washington 
%Diff  

% Age18-24y 0.001 9.8 9.2 -5.7  0.000 9.8 9.6 -2.3  0.000 9.8 9.4 -4.1 

% Male 0.000 49.8 49.2 -1.2  0.001 49.8 49.4 -0.8  0.000 49.8 49.8 0.0 

% Hispanic 0.001 10.5 16.4 56.5  0.000 10.5 12.6 20.1  0.000 10.5 17.4 65.5 

% African-American 0.000 3.5 10.9 212.0  0.000 3.5 9.3 167.0  0.000 3.5 8.0 127.6 

% High-School grad. 0.002 89.6 86.9 -3.0  0.000 89.6 87.7 -2.1  0.000 89.6 86.7 -3.3 

% Poverty 0.014 12.1 12.0 -0.9  0.000 12.1 13.0 7.6  0.000 12.1 11.3 -6.7 

Median h-h income 0.004 57244.0 52676.1 -8.0  0.000 57244.0 49596.0 -13.4  0.001 57244.0 55568.1 -2.9 

Violent crime index 0.000 331.7 520.2 56.8  0.000 331.7 452.9 36.5  0.000 331.7 503.4 51.8 

% Urban 0.017 84.1 82.9 -1.5  0.002 84.1 78.0 -7.3  0.014 84.1 83.7 -0.4 

Gini coefficient 0.000 0.4 0.5 3.0  0.000 0.4 0.5 3.2  0.725 0.4 0.4 -0.1 

% Firearm ownership 0.456 50.8 50.8 0.1  0.000 50.8 51.0 0.4  0.000 50.8 52.5 3.4 

Outcome at Jan 1999 0.002 133.3 129.0 -3.2  0.002 32.9 43.9 33.7  0.194 100.4 100.3 -0.1 

Outcome at Jan 2007 0.234 200.7 206.0 2.6  0.922 98.2 98.2 0.0  0.063 102.4 102.2 -0.2 

Outcome at Jan 2012 0.269 350.0 347.2 -0.8  0.073 199.3 199.0 -0.2  0.001 150.6 137.2 -9.0 

Abbreviations: %Diff: Percentage difference between Washington and its synthetic control.  

* Variables weights sum to 1. 



 
Table S3. Predictor variable weights (V-weights* ) and balance between Colorado and Synthetic Colorado 

 
Long + handgun background checks 

 
Handgun background checks 

 
Long gun background checks 

 
Weights Colorado 

Synthetic 

Colorado 
%Diff  

 
Weights Colorado 

Synthetic 

Colorado 
%Diff  

 
Weights Colorado 

Synthetic 

Colorado 
%Diff  

% Age18-24y 0.034 9.9 10.0 0.9  0.009 9.9 10.1 2.4  0.027 9.9 10.1 2.1 

% Male 0.023 50.1 49.8 -0.7  0.029 50.1 50.3 0.4  0.002 50.1 49.6 -1.0 

% Hispanic 0.081 20.1 18.8 -6.5  0.005 20.1 6.0 -70.0  0.791 20.1 20.1 -0.2 

% African-American 0.037 3.9 3.4 -12.8  0.058 3.9 4.3 10.3  0.021 3.9 7.2 84.8 

% High-School grad. 0.000 89.3 86.8 -2.7  0.042 89.3 87.6 -1.9  0.003 89.3 86.5 -3.2 

% Poverty 0.006 12.2 13.6 11.5  0.403 12.2 12.2 -0.2  0.001 12.2 13.9 13.7 

Median h-h income 0.078 56456.0 50426.8 -10.7  0.062 56456.0 53860.6 -4.6  0.019 56456.0 50895.1 -9.9 

Violent crime index 0.012 346.0 378.6 9.4  0.231 346.0 339.2 -2.0  0.000 346.0 406.1 17.4 

% Urban 0.033 86.2 67.8 -21.3  0.000 86.2 62.7 -27.2  0.007 86.2 71.1 -17.6 

Gini coefficient 0.108 0.5 0.4 -2.6  0.018 0.5 0.4 -4.4  0.065 0.5 0.4 -1.2 

% Firearm ownership 0.048 49.6 57.7 16.4  0.000 49.6 62.8 26.5  0.003 49.6 57.9 16.7 

Outcome at Jan 2002 0.424 328.2 300.7 -8.4  0.129 132.5 125.8 -5.0  0.056 195.7 176.6 -9.7 

Outcome at Jan 2007 0.112 306.9 346.9 13.0  0.006 135.3 161.5 19.4  0.004 171.6 192.8 12.4 

Outcome at Jan 2012 0.006 498.3 441.8 -11.3  0.006 267.8 234.4 -12.5  0.000 230.5 205.9 -10.7 

Abbreviations: %Diff: Percentage difference between Colorado and its synthetic control.  

* Variables weights sum to 1. 
 



 
Table S4. Impact of the CBC policy on firearm background check rates: results from interrupted time-series 

analysis*  

  
Change in BC immediately 

after implementation 
  

Difference in BC slope post 

policy implementation 

 

Change in BC in the mid post-

implementation period 

 

Coeff. 95%CI  P 
 

Coeff. 95%CI  P 

 

Coeff.À 95%CI  P 

Long + handgun background checks 

    Delaware 63.5 -19.3, 146.2 0.133 
 

2.3 -0.8, 5.5 0.149 
 

112.1 49.6, 174.6 <0.001 

Washington -25.2 -77.5, 27.0 0.344 
 

-0.5 -3.8, 2.8 0.780 
 

-30.9 -73.2, 11.4 0.153 

Colorado -36.4 -102.3, 29.5 0.279 
 

1.2 -1.1, 3.5 0.296 
 

-10.8 -75.0, 53.4 0.742 

Handgun background checks 
    

Delaware 31.0 4.2, 57.9 0.023 
 

0.3 -0.8, 1.4 0.546 
 

38.0 12.8, 63.3 0.003 

Washington -17.3 -45.5, 10.9 0.229 
 

-0.5 -2.0, 1.0 0.492 
 

-23.6 -46.7, -0.5 0.045 

Colorado -14.6 -45.7, 16.5 0.358 
 

0.9 -0.3, 2.1 0.141 
 

4.3 -29.3, 37.9 0.803 

Long gun background checks 
    

Delaware 32.4 -30.6, 95.5 0.313 
 

2.0 -0.4, 4.3 0.101 
 

74.0 30.0, 118.0 0.001 

Washington -7.9 -43.7, 27.9 0.664 
 

0.1 -2.4, 2.5 0.967 
 

-7.3 -33.3, 18.8 0.583 

Colorado -21.8 -62.1, 18.5 0.288 
 

0.3 -1.1, 1.8 0.663 
 

-15.1 -49.9, 19.8 0.397 

Abbreviations: CBC: Comprehensive background checks. BC: Background check. Coeff: Coefficients. 95%CI: 95% confidence 

interval. 

* Note. Control states for the interrupted time-series analysis are: 

-For Delaware: Virginia, South Carolina, Georgia and Florida 

-For Washington: Idaho, Nevada, Minnesota and Wisconsin 

-For Colorado: Arizona, New Mexico, Utah, Nevada, Idaho, Wyoming, Montana and Texas. 

À Coefficient resulting from the linear combination of the coefficients for the change in BC immediately after the implementation 

and the difference in BC slope in the mid post implementation period.  

 

 



Figure S1. Average monthly background check rate per 100,000 people from 1999 to 2016 by type 

of firearm in Delaware, Washington and Colorado* 
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*Dashed lines represent the background check rate for handguns, dotted lines represent the rate for long guns, and solid lines for 

both types of firearms combined 

 



Figure S2. Trend of monthly background check rate per 100,000 people (long + handguns, and long 

guns) in Delaware, Washington and Colorado and their synthetic controls 
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Figure S3. Difference in background check rate (per 100,000 people) by type of firearm in Delaware, Washington and Colorado, and placebo difference in 

29 control states* 
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* Black lines represent the difference in the monthly handgun background check rate per 100,000 people (Y axis) across time (X axis), for Delaware, Washington and Colorado and their synthetic control. 

A flat line at zero before the policy implementation (left side of the vertical red line) would suggest a perfect fit between the index state and its synthetic counterpart (RMSPE=0). Grey lines represent the 

same, but for each state in the donor pool (n=29); each of these lines results from the permutation test.  
 



Figure S4. Ratio between post-CBC RMSPE and pre-CBC RMSPE by type of firearm and state* 
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* The direct comparison of the post-intervention RMSPE can misleading the real difference between states, given that not all them have the same gap in 

the pre-intervention. The ratio between post/pre-intervention RMSPE measure how much greater is the mean difference between each state with their 

synthetic control after the implementation of the CBC policies, in relation to the pre implementation difference. Large ratios are indicative of strong 

effects. If there is an effect of the policy under evaluation, this ratio should be also higher for the index states (in red in these graphs). The results for 

these graphs come from the permutation test.   

 


