
 

Some more preliminary-analysis regression models for the CRT-
motivated cognition study 

Dan Kahan, Yale Law School 

 
Here’s the regression output that tested for a “curvilinear” effect. It’s a polynomial ordered logit (the outcome 
variable is a six-point “agree-disagree” measure). (I know you can’t really see it; just “zoom” and stop your 
kvetching!) 

 

In model 1, Zconserv_repub (a composite Likert scale formed by combining the 5-point liberal-conservative 
ideology measure and the 7-point party-self-identification measure) is shown to predict disagreement with the 

  
 

                                     
                                            

                     

                        

                                                                              
                                            
                                         
                                         
                                       
                                      
                                                                              

                        
                     
                          
                      
                      
                        
                      

                               
                         
                     
                      
                        
                      

                                                                              
                                  
                                                                              

                                       
                                                              
                                                             

                                     

         
         
         
         

   
                     
   
     
                     

                                     
                                           

                           

                           

                                                                              
                                         
                                          
                                         
                                      
                                       
                                                                              

                          
                         
                      
                      
                       

                               
                         
                     
                      
                       
                      

                                                                              
                                  
                                                                              

                                       
                                                              
                                                             

                                     

         
         
          
         

> on
>                   */ z_conservrepub_x_z_crt_x_skep z_conservrepub_x_z_crt_x_n
> skep z_crt_x_nonskeptic z_conservrepub_x_z_crt /*
> ic_biased z_conservrepub_x_skeptic z_conservrepub_x_nonskeptic z_crt z_crt_x_
.                         ologit crtbias z_conservrepub skeptic_biased nonskept

(Assumption: M2 nested in M3)                          Prob > chi2 =    0.9191
Likelihood-ratio test                                  LR chi2(3)  =      0.50

.                         lrtest M2 M3

.                         est store M3

                                                                              
       /cut5     2.469493   .1139687                      2.246119    2.692868
       /cut4     1.466219   .0907801                      1.288293    1.644145
       /cut3     .4004878   .0811694                      .2413987    .5595768
       /cut2    -.3904754   .0810844                     -.5493978    -.231553
       /cut1    -1.036738   .0852215                     -1.203769   -.8697067
                                                                              
z_crt_x_no~c    -.0706177   .1054193    -0.67   0.503    -.2772356    .1360003
z_crt_x_sk~c    -.0347411    .108206    -0.32   0.748    -.2468209    .1773388
       z_crt     .0445718   .0738622     0.60   0.546    -.1001954    .1893391
z_conservr..     .4125609   .1109399     3.72   0.000     .1951226    .6299992
z_conservr..    -.5432858   .1129232    -4.81   0.000    -.7646112   -.3219604
nonskeptic~d    -.1516174   .1092821    -1.39   0.165    -.3658064    .0625717
skeptic_bi~d    -.0829615   .1101012    -0.75   0.451    -.2987559     .132833
z_conservr~b    -.1328941   .0798068    -1.67   0.096    -.2893126    .0235244
                                                                              
     crtbias        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                              

Log likelihood = -2647.7979                       Pseudo R2       =     0.0169
                                                  Prob > chi2     =     0.0000
                                                  LR chi2(8)      =      91.27
Ordered logistic regression                       Number of obs   =       1577

Iteration 3:   log likelihood = -2647.7979  
Iteration 2:   log likelihood = -2647.7979  
Iteration 1:   log likelihood =  -2647.927  
Iteration 0:   log likelihood = -2693.4327  

> skep z_crt_x_nonskeptic
> ic_biased z_conservrepub_x_skeptic z_conservrepub_x_nonskeptic z_crt z_crt_x_
.                         ologit crtbias z_conservrepub skeptic_biased nonskept

(Assumption: M1 nested in M2)                          Prob > chi2 =    0.0000
Likelihood-ratio test                                  LR chi2(2)  =     75.39

.                         lrtest M1 M2            

.                         est store M2

                                                                              
       /cut5     2.466436   .1138269                       2.24334    2.689533
       /cut4      1.46266   .0905793                      1.285128    1.640192
       /cut3     .3967532   .0809382                      .2381172    .5553891
       /cut2    -.3937902   .0808726                     -.5522975   -.2352828
       /cut1    -1.039484   .0850675                     -1.206214   -.8727552
                                                                              
z_conservr..     .4119097   .1107427     3.72   0.000     .1948579    .6289615
z_conservr..    -.5452478   .1128249    -4.83   0.000    -.7663805    -.324115
nonskeptic~d    -.1567811   .1090117    -1.44   0.150    -.3704401    .0568779
skeptic_bi~d    -.0855652   .1098194    -0.78   0.436    -.3008072    .1296768
z_conservr~b    -.1304747   .0797148    -1.64   0.102    -.2867127    .0257634
                                                                              
     crtbias        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                              

Log likelihood = -2648.0474                       Pseudo R2       =     0.0169
                                                  Prob > chi2     =     0.0000
                                                  LR chi2(5)      =      90.77
Ordered logistic regression                       Number of obs   =       1577

Iteration 3:   log likelihood = -2648.0474  
Iteration 2:   log likelihood = -2648.0475  
Iteration 1:   log likelihood = -2648.1754  
Iteration 0:   log likelihood = -2693.4327  

> ic_biased z_conservrepub_x_skeptic z_conservrepub_x_nonskeptic
.                         ologit crtbias z_conservrepub skeptic_biased nonskept

.                         est store M1

                                                                              
       /cut5     2.403202   .1122788                      2.183139    2.623264
       /cut4     1.417287   .0892902                      1.242281    1.592292
       /cut3     .3846447   .0802916                      .2272761    .5420133
       /cut2    -.3772476   .0802391                     -.5345134   -.2199819
       /cut1    -1.001437   .0841236                     -1.166316   -.8365575
                                                                              
nonskeptic~d    -.1682204   .1087078    -1.55   0.122    -.3812837    .0448429
skeptic_bi~d     -.075998   .1092246    -0.70   0.487    -.2900742    .1380782
z_conservr~b    -.1636118   .0451196    -3.63   0.000    -.2520445    -.075179
                                                                              
     crtbias        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                              

Log likelihood = -2685.7417                       Pseudo R2       =     0.0029
                                                  Prob > chi2     =     0.0015
                                                  LR chi2(3)      =      15.38
Ordered logistic regression                       Number of obs   =       1577

Iteration 3:   log likelihood = -2685.7417  
Iteration 2:   log likelihood = -2685.7417  
Iteration 1:   log likelihood = -2685.7451  
Iteration 0:   log likelihood = -2693.4327  

> ic_biased 
.                         ologit crtbias z_conservrepub skeptic_biased nonskept

. do "C:\Users\dmk38\AppData\Local\Temp\STD0f000000.tmp"

end of do-file
. 

(Assumption: M4 nested in M5)                          Prob > chi2 =    0.0204
Likelihood-ratio test                                  LR chi2(2)  =      7.79

.                   lrtest M4 M5

.                      est store M5

                                                                              
       /cut5     2.485865   .1145098                       2.26143      2.7103
       /cut4     1.475173   .0911364                      1.296549    1.653797
       /cut3     .4004292   .0814112                      .2408662    .5599922
       /cut2    -.3976048   .0813417                     -.5570316    -.238178
       /cut1    -1.047999   .0855273                     -1.215629   -.8803681
                                                                              
z_conserv~n2     .0399562   .0271865     1.47   0.142    -.0133284    .0932408
z_conserv~p2    -.0708316   .0301771    -2.35   0.019    -.1299777   -.0116856
~z_crt_x_non      .318201   .1039139     3.06   0.002     .1145335    .5218685
z_conservr..    -.0312189   .1110141    -0.28   0.779    -.2488025    .1863647
z_crt_x_no~c    -.1327089   .1259251    -1.05   0.292    -.3795175    .1140998
z_crt_x_sk~c     .1243107   .1274024     0.98   0.329    -.1253934    .3740147
z_cons~z_crt    -.0507029   .0729119    -0.70   0.487    -.1936075    .0922017
       z_crt     .0436906   .0738779     0.59   0.554    -.1011074    .1884886
z_conservr..     .3926501   .1114083     3.52   0.000     .1742938    .6110063
z_conservr..    -.5681575   .1141158    -4.98   0.000    -.7918204   -.3444947
nonskeptic~d    -.1968765   .1157567    -1.70   0.089    -.4237555    .0300025
skeptic_bi~d     .0054932   .1165246     0.05   0.962    -.2228909    .2338772
z_conservr~b    -.1279455   .0802597    -1.59   0.111    -.2852517    .0293606
                                                                              
     crtbias        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                              

Log likelihood = -2637.6501                       Pseudo R2       =     0.0207
                                                  Prob > chi2     =     0.0000
                                                  LR chi2(13)     =     111.57
Ordered logistic regression                       Number of obs   =       1577

Iteration 3:   log likelihood = -2637.6501  
Iteration 2:   log likelihood = -2637.6501  
Iteration 1:   log likelihood = -2637.9071  
Iteration 0:   log likelihood = -2693.4327  

> on z_conservrepub_x_crt_x_skep2 z_conservrepub_x_crt_x_non2
>                   */ z_conservrepub_x_z_crt_x_skep z_conservrepub_x_z_crt_x_n
> _z_crt z_crt_x_skep z_crt_x_nonskeptic/*
> d z_conservrepub_x_skeptic z_conservrepub_x_nonskeptic z_crt z_conservrepub_x
.                 ologit crtbias z_conservrepub skeptic_biased nonskeptic_biase

(Assumption: M3 nested in M4)                          Prob > chi2 =    0.0058
Likelihood-ratio test                                  LR chi2(3)  =     12.51

.                         lrtest M3 M4

.                         est store M4

                                                                              
       /cut5     2.481672   .1143649                      2.257521    2.705823
       /cut4      1.47189   .0910539                      1.293428    1.650353
       /cut3     .3984146   .0813438                      .2389838    .5578455
       /cut2    -.3963504   .0812744                     -.5556452   -.2370556
       /cut1     -1.04389   .0854218                     -1.211313   -.8764659
                                                                              
~z_crt_x_non     .3061852   .1043125     2.94   0.003     .1017364     .510634
z_conservr..     .0167562    .107618     0.16   0.876    -.1941713    .2276836
z_cons~z_crt    -.0505805   .0728756    -0.69   0.488    -.1934141    .0922531
z_crt_x_no~c    -.0333892   .1058518    -0.32   0.752    -.2408549    .1740766
z_crt_x_sk~c    -.0356234    .108357    -0.33   0.742    -.2479993    .1767525
       z_crt     .0435788   .0738404     0.59   0.555    -.1011457    .1883033
z_conservr..     .3873037   .1113971     3.48   0.001     .1689694    .6056381
z_conservr..    -.5477638   .1135018    -4.83   0.000    -.7702231   -.3253044
nonskeptic~d    -.1418057   .1094285    -1.30   0.195    -.3562816    .0726702
skeptic_bi~d    -.0839939   .1102633    -0.76   0.446     -.300106    .1321183
z_conservr~b    -.1277481   .0802154    -1.59   0.111    -.2849673    .0294711
                                                                              
     crtbias        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                              

Log likelihood = -2641.5437                       Pseudo R2       =     0.0193
                                                  Prob > chi2     =     0.0000
                                                  LR chi2(11)     =     103.78
Ordered logistic regression                       Number of obs   =       1577

Iteration 3:   log likelihood = -2641.5437  
Iteration 2:   log likelihood = -2641.5437  
Iteration 1:   log likelihood =  -2641.709  
Iteration 0:   log likelihood = -2693.4327  

> on
>                   */ z_conservrepub_x_z_crt_x_skep z_conservrepub_x_z_crt_x_n
> skep z_crt_x_nonskeptic z_conservrepub_x_z_crt /*
> ic_biased z_conservrepub_x_skeptic z_conservrepub_x_nonskeptic z_crt z_crt_x_
.                         ologit crtbias z_conservrepub skeptic_biased nonskept

(Assumption: M2 nested in M3)                          Prob > chi2 =    0.9191
                                            

                           

                           

                                                                              
                                         
                                         
                                         
                                       
                                      
                                                                              

                      
                       

                               
                         
                     
                      
                       
                      

                                                                              
                                  
                                                                              

                                       
                                                              
                                                               

                                     

         
         
          
         

  
     
                             

                                     
                                           

                                       

                           

                                                                              
                                          
                                          
                                         
                                      
                                      
                                                                              

                         
                      
                      
                      
                      

                                                                              
                                  
                                                                              

                                       
                                                              
                                                               

                                     

         
         
         
         

   
                             

                           

                                                                              
                                         
                                         
                                         
                                      
                                      
                                                                              

                      
                       
                      

                                                                              
                                  
                                                                              

                                       
                                                              
                                                               

                                     

         
         
         
         

  
                             

  



proposition that CRT is a valid measure controlling for experimental condition (i.e., as subjects become more 
Republican and more conservative, they are more likely to disagree). In model 2, cross-product interaction terms are 
added. The show that the impact of being Republican and conservative predicts greater likelihood of disagreement, 
and being Democrat and liberal greater likelihood of agreement, in the “skeptic-biased” condition relative to the 
control;  and that those effects are reversed in the “non-skeptic biased” condition. Model 3 adds CRT and also CRT 
x experimental treatment interaction terms;  CRT score does not predict the disposition to see the CRT test as a valid 
measure of reflection and open-mindedness—in any of the conditions—independently of ideology.  But there is a 
CRT-ideology/party interaction. That’s what model 4 shows by adding 3-way interactions for party/ideology, CRT, 
and experimental treatment. There is a significant 3-way interaction effect – you can see that by looking at the 
Likelihood Ratio test (G-statistic), which confirms that the addition of the variables in model 4 added a statistically 
significant increment of explanatory power. Now, I did all of this the last time. It’s Model 5 that’s new—here I add 
the terms z_conservrepub_x_skeptic2 z_conservrepub_x_nonskeptic2, which square the three-way interaction. That 
model adds significant explanatory power relative to the “linear” model (of course, a logistic regression isn’t 
“linear”; but in this context, we can understand “linear” to mean a sigmoid curve that has a symmetric “S” shape). 
Essentially, I’m testing whether the CRT-magnification of ideologically motivated cognition is “curvilinear”; I tried 
doing the same with the 2-way ideology-condition interactions & found the polynomial terms were close to zero and 
nonsignificant.  


