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APPENDIX 
 
 

Merging Weather and Zip Code Data.  We attached weather data to survey respondents 

using zip code information in the Pew dataset. The Pew surveys asked each respondent to supply 

his or her five-digit zip code, and almost all did so (97.5 percent). Of these, we were able to match 

nearly all (95.6 percent) to a Zip Code Tabulation Area (ZCTA), a geographic entity developed by 

the U.S. Census Bureau to provide a spatial representation of U.S. Postal Service zip codes. By 

overlaying a map of 448 U.S. weather stations onto a map representing ZCTA boundaries, we 

identified the weather station closest to each respondent’s zip code and used temperature data 

from that station. The mean distance from a ZCTA to its associated weather station is 0.43 degrees 

in latitude/longitude, or approximately 25-30 miles. For the April 2008 survey wave, weather data 

availability required that we merge respondents to a subset of the weather stations (416 out of 

448), but the mean distance to the nearest weather station was essentially unchanged (0.44 

degrees). 

The distinct origins and data types of zip codes and ZCTAs result in some degree of spatial 

mismatch.  As a robustness check for those respondents whose reported zip codes we were unable 

to match to the NCDC dataset, we also calculated the mean daily temperature readings for ZIP3 

ZCTAs, a larger geographic unit that entirely incorporates all five-digit ZCTAs beginning with the 

three-digit prefix.  Most of the respondents we could not match to a five-digit zip code (89.0 

percent) successfully matched to a ZIP3 ZCTA based on the first three digits of the zip codes they 

supplied to Pew.  We repeated the analyses reported in the main text of the paper with a dataset 

that included these respondents.  Results were substantively similar, as shown in Table A1. 
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TABLE A1   Analysis including respondents  

matched on basis of the first three digits of their zip codes 
 

 
(1) 

  Departure from normal local temperature (°F),  .012* 

week prior to survey (.006) 

  N 6,508 

   
Note: Ordered probit.  DV: Opinion on whether there is “solid evidence” for global warming  
(scored “no” = 1; “mixed”/”some”/DK/ref = 2; “yes” = 3). Analysis includes all control variables included in 
Table 1, Model III.  Coefficients significantly different from zero at *p<.05 (two-tailed tests; robust standard 
errors clustered on weather station). 
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Table A2   Distributions of variables 
 
 

Departure from normal local temperature (°F), week prior to survey 
 
 
 

 

Mean: 3.8 
SD: 5.9 

Median: 2.9 
Min: -17.4 
Max: 40.3 

 

Opinion on whether there is “solid evidence” for global warming: 
No 
“mixed”/”some”/DK/refused 
Yes 
 

19.0% 
7.5% 

73.4% 
 

Gender: 
Male 
Female 
 

 
48.0% 
52.0% 

 

Race/Ethnicity*: 
White 
Black 
Hispanic 
Not White, Black or Hispanic 
DK/refused 

 

 
84.1% 

8.9% 
5.6% 
4.7% 
0.9% 

 

Age: 
18-24 
25-34 
35-44 
45-54 
55-64 
65 or over 
DK/refused 

 

 
7.2% 

11.2% 
17.2% 
20.9% 
19.0% 
23.6% 

0.9% 
 

Education: 
High school diploma or less 
Some college 
College graduate 
Post graduate 
DK/refused 

 

34.2% 
28.7% 
22.3% 
14.7% 

0.1% 
 

Party ID: 
Republican 
Lean Republican 
Independent/DK/refused 
Lean Democrat 
Democrat 

 

29.5% 
11.5% 
10.2% 
15.2% 
33.5% 

 

Ideology: 
Very conservative 
Conservative 
Moderate 
Liberal 
Very liberal 
DK/refused 

 

 
6.6% 

31.1% 
39.7% 
13.7% 

4.6% 
4.3% 

 

Attend religious services: 
Never 
Seldom 
A few times per year 
A few times per month 
Weekly 
More than weekly 
DK/refused 

 
11.4% 
13.9% 
17.7% 
14.4% 
27.9% 
13.8% 

0.9% 
 
Note: N=6,726.  *Race/Ethnicity is coded to reflect that Hispanics may also choose to identify with a racial group.  Thus the categories of this variable do not 
total to 100%. 
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TABLE A3. Wald test of H0: Coefficients on observable covariates  
as predictors of local temperature are jointly equal to zero 

 

F-statistic 1.20 

p-value .222 

Degrees of freedom: 
 

     Numerator 409 

     Denominator 30 

  Adjusted R-squared statistics: 
     Model with fixed effects only .582 

    Model with fixed effects and demographic covariates .582 

   
Note: OLS.  DV: Departure from normal local temperature (°F), week prior to survey. 
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TABLE A4.  Placebo tests predicting approval  

of Bush’s job as president and support for the Iraq War 
 

 

 

 

Approve of Iraq War 

 

Bush right decision 

Departure from normal local temperature (°F),  .009 -.001 

week prior to survey (.005) (.004) 

  
 

N 6,615 6,628 

 
 

 

p-value of coefficient on temperature .087 .806 

 
Note: Ordered probit.   
DV: Approval of Bush’s job as president (scored disapprove = 1; DK = 2; approve = 3) 
DV: Iraq War right decision (scored no= 1; DK = 2; yes = 3) 
Analyses include all control variables included in Table 2, Model III.  Coefficients significantly different from 
zero at *p<.05 (two-tailed tests; robust standard errors clustered on weather station).  N’s vary across 
specifications due to the omission of cases perfectly predicted by models. 
 

 
 
 
 
 



Egan & Mullin JOP 2012 - Appendix – Page 6  
 

 
TABLE A5.  Estimating the persistence of temperature’s effect 

 
Departure from normal local 
temperature (°F)… 

(1) (2) (3) 

  

 

 Weekly average (week before interview) .0115* .0025 .0005 
 (.0056) (.0101) (.0102) 
 

 
 

 Weekly average, 1-week lag 

 
.0120 -.0072 

 

 
(.0113) (.0161) 

 

 
 

 Weekly average, 2-week lag 

 
 .0273 

 

 
 (.0163) 

 
 

 
 

number of observations 6,492 6,492 6,492 

AIC 8755.44 8756.17 8757.42 

BIC 9467.16 9474.67 9489.48 
 
 
Departure from normal local temperature 
(°F)… 

(1) (2) (3) (4) (5) (6) (7) 

        
Daily (day before interview) .0099* .0085* .0102* .0107* .0107* .0109* .0089* 
 (.0035) (.0042) (.0044) (.0044) (.0044) (.0044) (.0045) 
        
Daily, 2-day lag  .0023 -.0028 -.0040 -.0041 -.0041 -.0033 
  (.0047) (.0061) (.0062) (.0061) (.0062) (.0062) 
        
Daily, 3-day lag   .0071 .0113* .0116* .0118* .0108 
   (.0045) (.0056) (.0056) (.0056) (.0056) 
        
Daily, 4-day lag    -.0052 -.0065 -.0071 -.0067 
    (.0049) (.0056) (.0057) (.0057) 
        
Daily, 5-day lag     .0016 .0042 .0052 
     (.0046) (.0056) (.0055) 
        
Daily, 6-day lag      -.0033 -.0092 
      (.0041) (.0052) 
        
Daily, 7-day lag       .0078 
       (.0046) 
        
number of observations  6,491   6,491   6,491   6,491   6,491   6,491   6,491  

AIC 8750.39 8752.06 8751.38 8751.99 8753.85 8755.25 8754.19 
BIC 9462.10 9470.54 9476.65 9484.03 9492.67 9500.85 9506.57 

 
Note: Ordered probit.  DV: Opinion on whether there is “solid evidence” for global warming  
(scored “no” = 1; “mixed”/”some”/DK/ref = 2; “yes” = 3). Analyses include all control variables included in 
Table 1, Model III.  Coefficients significantly different from zero at  *p<.05 (two-tailed tests; robust standard 
errors clustered on weather station). 
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TABLE A6  Estimates of a heat wave’s effect 
on beliefs about global warming 

 
 

 

I II III 

exposed to heat wave in past three weeks .190* .185 .312 

                                                   (.086) (.110) (.163) 

    experienced at least 7 days with temperatures  .079 -.141 -.127 
10 degrees above normal in past three weeks                           (.094) (.111) (.113) 

    

ddt_week -.004 .001 -.001 

 (.007) (.010) (.010) 

    

ddt_week, lag                                     .019 -.004 -.003 

                                                   (.013) (.016) (.016) 

    

ddt_week, lag 2 .007 .019 .020 

                                                   (.015) (.021) (.021) 

    

# of days with temperatures  -.026* .007 .006 

10 degrees above normal in past three weeks                           (.011) (.016) (.016) 

    

days elapsed since end of heat wave                                -.026 

                                                     (.020) 

    

day-of-interview, state, and weather-station fixed effects  X X 

demographic and political covariates  X X 

    

number of observations                                      6,726 6,493 6,493 
 

 
Note: Ordered probit.  DV: Opinion on whether there is “solid evidence” for global warming  
(scored “no” = 1; “mixed”/”some”/DK/ref = 2; “yes” = 3). Coefficients significantly different from zero at 
*p<.05 (two-tailed tests; robust standard errors clustered on weather station).  N’s vary across specifications 
due to the omission of cases perfectly predicted by models. 
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TABLE A7  The heterogeneous effects of temperature 
on beliefs about global warming 

 
                                                   coef se 

   
Departure from normal local temperature (°F) in week prior to survey (temp) -.005 (.016) 
   

Gender: Male                                        -.244* (.050) 
          x temp .001 (.007) 
Race/Ethnicity: Black                            -.046 (.091) 
          x temp .021 (.015) 
Race/Ethnicity: Hispanic                         .221* (.101) 
          x temp .002 (.016) 
Race/Ethnicity: Not White Black or Hispanic      .068 (.110) 
          x temp .001 (.016) 
Age: 18-24                                       -.085 (.106) 
          x temp -.002 (.014) 
Age: 25-34                                       -.117 (.093) 
          x temp -.004 (.013) 
Age: 35-44                                       -.140 (.077) 
          x temp .005 (.012) 
Age: 55-64                                       -.001 (.069) 
          x temp .004 (.010) 
Age: 65 plus                                     -.036 (.076) 
          x temp .001 (.010) 
Education: high school or less                   .022 (.060) 
          x temp .018* (.007) 
Education: college grad                          .043 (.062) 
          x temp .008 (.008) 
Education: post grad                             .146* (.072) 
          x temp -.006 (.010) 
Party ID: Republican                             -.375* (.081) 
          x temp -.006 (.010) 
Party ID: lean Republican                        -.227* (.090) 
          x temp .019 (.012) 
Party ID: lean Democrat                          .264* (.084) 
          x temp .018 (.011) 
Party ID: Democrat                               .394* (.079) 
          x temp -.002 (.010) 
Ideology: very conservative                      -.465* (.086) 
          x temp .006 (.013) 
Ideology: conservative                           -.201* (.056) 
          x temp .002 (.008) 
Ideology: liberal                                .128 (.076) 
          x temp .021 (.013) 
Ideology: very liberal                           .167 (.121) 
          x temp -.003 (.016) 
Attend services: never                           .062 (.095) 
          x temp .007 (.013) 
Attend services: seldom                          -.090 (.095) 
          x temp -.007 (.012) 
Attend services: few times/year                  -.074 (.078) 
          x temp .001 (.011) 
Attend services: weekly                          -.096 (.075) 
          x temp .003 (.010) 
Attend services: more than weekly                -.178* (.088) 
          x temp .004 (.012) 
 

Note: Ordered probit.  DV: Opinion on whether there is “solid evidence” for global warming  
(scored “no” = 1; “mixed”/”some”/DK/ref = 2; “yes” = 3) N=6,492.  For additional details, see text and notes to 
Table 1.
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TABLE A8.   

Tests for motivated reasoning by liberals and conservatives 
 
 

 

Coef robust s.e. 

  

 

departure from normal temperature(°F) | cool weather   -.007 (.021) 

departure from normal temperature(°F) | warm weather .017* (.007) 

liberal  .351* (.096) 

liberal x cool weather  .017 (.039) 

liberal x warm weather  .016 (.015) 

conservative -.437* (.060) 

conservative x cool weather  .011 (.026) 

conservative x warm weather  -.005 (.009) 

  

 

N 6,497 

  

 

 
Note:  Ordered probit with linear spline.  DV: Opinion on whether there is “solid evidence” for global warming  
(scored “no” = 1; “mixed”/”some”/DK/ref = 2; “yes” = 3) 
 

Analysis conducted by constructing a linear spline of the temperature variable with a “knot” at zero degrees 
Fahrenheit.  Observations at zero or below are categorized as “cool,” observations above zero are categorized 
as “warm.”  Those identifying as “very liberal” or “liberal” were coded as liberal; those identifying as “very 
conservative” or “conservative” were coded as conservative.  In order to attain the greatest statistical power 
possible and reduce the chances of falsely accepting the null of no motivated reasoning, analysis includes only 
date-of-interview and state-of-residence fixed effects.  Coefficients significantly different from zero at  *p<.05 
(two-tailed tests; robust standard errors). 

 
The data permit the following test of the motivated reasoning hypothesis using the coefficients 
estimated above.  If motivated reasoning were taking place, then any difference in the effect of 
temperature on attitudes in warm weather compared to its effect in cool weather would be greater 
for liberals than for conservatives.  Thus we test the null hypothesis  
 

liberal, warm liberal, cool conservative, warm conservative, cool 
0

_ _ _ _
: 0

y y y y

ddt week ddt week ddt week ddt week
H

   

   
 

   
    

   
 
 
against the alternative 
 

liberal, warm liberal, cool conservative, warm conservative, cool _ _ _ _
: 0

A

y y y y

ddt week ddt week ddt week ddt week
H

   

   
 

   
    

   
. 

To conduct the hypothesis test, we use the model estimated above to generate estimates of the 
effect of a three-degree change in temperature during cool weather (a shift in local temperatures 
from 4 degrees below normal to 1 degree below normal) and the effect of a change of the same 
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magnitude during warm weather (from 1 degree above normal to 4 degrees above normal).  These 
effects are estimated for liberals and conservatives.    
  
The estimates are  

  

_ _

_ _

.0211 .0060

.0134 .0041

y y

ddt week ddt week

y y

ddt week ddt week

 

 

 

 

 

 

liberal, warm liberal, cool

conservative, warm conservative, cool 

 

And therefore 
 

  
_ _

_ _

.0151

.0094

y y

ddt week ddt week

y y

ddt week ddt week

 

 

 

 

 

 

liberal, warm liberal, cool 

conservative, warm conservative, cool 

 

 
The difference-in-differences in effects between liberals and conservatives is thus computed as 
.0151 – (.0094) = .0057.  This estimate is statistically indistinguishable from zero (p = .87).  
Therefore we cannot reject the null of no differences in the effects of temperature on liberals and 
conservatives. 
 

 


