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Theoretical exercise 11.2 (b)

The shape of the regression functions are similar but the logit function lies
below the probit for experience in the range of 0 to 60 years.
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Theoretical exercise 11.2 (b)

The probabilities are similar except when experience is large ( >40 years).

In this case the LPM model produces nonsensical results (probabilities
greater than 1.0).
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Empirical exercise E11.1: Data

• Smoking.dta is a cross-sectional data set with observations on 10,000
indoor workers.

• It is a subset of a 18,090-observation data set collected as part of the
National Health Interview Survey in 1991 and 1993.

• The data set contains information on whether individuals were, or were
not, subject to a workplace smoking ban, whether or not the individuals
smoked and other individual characteristics.

• These data were provided by Professor William Evans and were used in
his paper “Do Workplace Smoking Bans Reduce Smoking?” AER
(1999).

• We are going to investigate the effect of smoking bans on smoking
behavior.
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Empirical exercise E11.1: Data

Documentation for Smoking Data 

 

Smoking is a cross-sectional data set with observations on 10,000 indoor workers, which 

is a subset of a 18,090-observation data set collected as part of the National Health 

Interview Survey in 1991 and then again (with different respondents) in 1993.  The data 

set contains information on whether individuals were, or were not, subject to a workplace 

smoking ban, whether or not the individuals smoked and other individual characteristics. 

These data were provided by Professor William Evans of the University of Maryland and 

were used in his paper with Matthew Farrelly and Edward Montgomery: “Do Workplace 

Smoking Bans Reduce Smoking?” American Economic Review, September 1999, Vol. 

89, No. 4, 728-747. 

 
 

Variable Definitions 
 

Variable Definition 
smoker =1 if current smoker, =0 otherwise 
smkban =1 if there is a work area smoking ban, =0 otherwise 
age age in years 
hsdrop =1 if high school dropout, =0 otherwise 
hsgrad =1 if high school graduate, =0 otherwise 
colsome =1 if some college, =0 otherwise 
colgrad =1 if college graduate, =0 otherwise 
black =1 if black, =0 otherwise 
hispanic =1 if Hispanic =0 otherwise 
female =1 if female, =0 otherwise 
 
 
Note:  The educational binary indicators refer to the highest level attained and thus are 
mutually exclusive. An individual with a Master’s degree or higher has values of 0 for 
hsdrop, hsgrad, colsome, and colgrad. 
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Empirical exercise E11.1: Data
  Sunday March 2 16:44:01 2014   Page 1

                                                    ___  ____  ____  ____  ____(R)
                                                   /__    /   ____/   /   ____/   
                                                  ___/   /   /___/   /   /___/    
                                                    Statistics/Data Analysis      

    Variable        Obs        Mean    Std. Dev.       Min        Max

      smoker      10000       .2423    .4284963          0          1
      smkban      10000       .6098    .4878194          0          1
         age      10000     38.6932    12.11378         18         88
      hsdrop      10000       .0912    .2879077          0          1
      hsgrad      10000       .3266     .468993          0          1

     colsome      10000       .2802    .4491193          0          1
     colgrad      10000       .1972    .3979045          0          1
       black      10000       .0769     .266446          0          1
    hispanic      10000       .1134     .317097          0          1
      female      10000       .5637    .4959505          0          1
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Empirical exercise E11.1: part (a)
  Sunday March 2 17:04:40 2014   Page 1

                                                    ___  ____  ____  ____  ____(R)
                                                   /__    /   ____/   /   ____/   
                                                  ___/   /   /___/   /   /___/    
                                                    Statistics/Data Analysis      

1 . /// probability of smoking for all workers///
> sum smoker

    Variable        Obs        Mean    Std. Dev.       Min        Max

      smoker      10000       .2423    .4284963          0          1

2 . 
3 . /// probability of smoking for workers affected by smoking ban ///

> sum smoker if smkban==1

    Variable        Obs        Mean    Std. Dev.       Min        Max

      smoker       6098    .2120367    .4087842          0          1

4 . 
5 . /// probability of smoking for workers not affected by smoking ban ///

> sum smoker if smkban==0

    Variable        Obs        Mean    Std. Dev.       Min        Max

      smoker       3902    .2895951    .4536326          0          1
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Empirical exercise E11.1: part (b)

• We can compute the difference between the means computed in
part (a)

0.2120 − 0.2896 = −0.0776

• We can estimate linear probability model to check whether
difference is significant

  Tuesday March 4 13:26:28 2014   Page 1

                                                    ___  ____  ____  ____  ____(R)
                                                   /__    /   ____/   /   ____/   
                                                  ___/   /   /___/   /   /___/    
                                                    Statistics/Data Analysis      

1 . regress smoker smkban, robust

Linear regression                                      Number of obs =    10000
                                                       F(  1,  9998) =    75.06
                                                       Prob > F      =  0.0000
                                                       R-squared     =  0.0078
                                                       Root MSE      =  .42684

                            Robust
      smoker       Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

      smkban   -.0775583    .008952    -8.66   0.000    -.0951061   -.0600106
       _cons    .2895951   .0072619    39.88   0.000     .2753604    .3038298
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Empirical exercise E11.1: part (c)  Tuesday March 4 13:31:08 2014   Page 1

                                                    ___  ____  ____  ____  ____(R)
                                                   /__    /   ____/   /   ____/   
                                                  ___/   /   /___/   /   /___/    
                                                    Statistics/Data Analysis      

1 . gen age2=age^2

2 . regress smoker smkban female age age2 hsdrop hsgrad colsome colgrad black hispanic, robust

Linear regression                                      Number of obs =    10000
                                                       F( 10,  9989) =    68.75
                                                       Prob > F      =  0.0000
                                                       R-squared     =  0.0570
                                                       Root MSE      =  .41631

                            Robust
      smoker       Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

      smkban   -.0472399   .0089661    -5.27   0.000    -.0648153   -.0296645
      female   -.0332569   .0085683    -3.88   0.000    -.0500525   -.0164612
         age    .0096744   .0018954     5.10   0.000      .005959    .0133898
        age2   -.0001318   .0000219    -6.02   0.000    -.0001747   -.0000889
      hsdrop    .3227142   .0194885    16.56   0.000     .2845128    .3609156
      hsgrad    .2327012   .0125903    18.48   0.000     .2080217    .2573807
     colsome    .1642968   .0126248    13.01   0.000     .1395495     .189044
     colgrad    .0447983   .0120438     3.72   0.000       .02119    .0684066
       black   -.0275658   .0160785    -1.71   0.086    -.0590828    .0039513
    hispanic   -.1048159   .0139748    -7.50   0.000    -.1322093   -.0774226
       _cons   -.0141099   .0414228    -0.34   0.733    -.0953069    .0670872
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Empirical exercise E11.1: part (c)
  Monday March 31 09:28:18 2014   Page 1

                                                    ___  ____  ____  ____  ____(R)
                                                   /__    /   ____/   /   ____/   
                                                  ___/   /   /___/   /   /___/    
                                                    Statistics/Data Analysis      

-> smkban = 0

    Variable        Obs        Mean    Std. Dev.       Min        Max

      female       3902    .4923116     .500005          0          1
         age       3902    38.08713    12.49925         18         81
      hsdrop       3902    .1258329    .3317035          0          1
      hsgrad       3902    .3721169    .4834313          0          1
     colsome       3902    .2716556    .4448702          0          1

     colgrad       3902    .1547924     .361753          0          1
       black       3902    .0745771    .2627415          0          1
    hispanic       3902    .1271143    .3331437          0          1

-> smkban = 1

    Variable        Obs        Mean    Std. Dev.       Min        Max

      female       6098    .6093801    .4879293          0          1
         age       6098    39.08101    11.84533         18         88
      hsdrop       6098     .069039    .2535413          0          1
      hsgrad       6098    .2974746    .4571846          0          1
     colsome       6098    .2856674    .4517688          0          1

     colgrad       6098    .2243358    .4171784          0          1
       black       6098    .0783864    .2688006          0          1
    hispanic       6098    .1046245     .306094          0          1
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Empirical exercise E11.1: part (c)

• Estimated coefficient on smkban without control variables equals

β̂smkban = −0.078

• Estimated coefficient on smkban with control variables equals

β̂smkban = −0.047

• Coefficient in multiple regression model is quite a bit smaller in absolute
value, this indicates that the first coefficient suffers from omitted variable
bias.

• Characteristics of workers that work in an office with a smoking ban
differ from the characteristics of workers that work in an office without a
smoking ban.

• For example, workers with a college degree are more likely to work in an
office with a smoking ban than high-school dropouts, and college
graduates are less likely to smoke than high-school dropouts.
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Empirical exercise E11.1: part (d)

H0 : βsmkban = 0 H1 : βsmkban 6= 0

• We can compute the t-statistic:

t =
−0.047− 0

0.009
= −5.27

• |t | = 5.27 > 1.96 so the null hypothesis that the coefficient on smkban is
equal to zero is rejected at a 5% significance level.
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Empirical exercise E11.1: part (e)

• To test the hypothesis that the probability of smoking does not depend
on education we have to test the following joint null hypothesis:

H0 : βhsdrop = βhsgrad = βcolsome = βcolgrad = 0

H1 : at least one of βhsdrop, βhsgrad , βcolsome, βcolgrad is unequal to 0

  Tuesday March 4 13:51:26 2014   Page 1

                                                    ___  ____  ____  ____  ____(R)
                                                   /__    /   ____/   /   ____/   
                                                  ___/   /   /___/   /   /___/    
                                                    Statistics/Data Analysis      

1 . test hsdrop=hsgrad=colsome=colgrad=0

 ( 1)  hsdrop - hsgrad = 0
 ( 2)  hsdrop - colsome = 0
 ( 3)  hsdrop - colgrad = 0
 ( 4)  hsdrop = 0

       F(  4,  9989) =   140.09
            Prob > F =     0.0000

• The p − value = 0.0000 so the null hypothesis is rejected at a 1%
significance level.
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Empirical exercise E11.1: part (e)

• The omitted education category is “Masters degree or higher.”

• Thus the coefficients show the increase in probability of smoking relative
to someone with a masters degree or higher.

• For example, the coefficient on colgrad is 0.045, so the probability of
smoking for a college graduate is 0.045 (4.5%) higher than for someone
with a masters degree or higher.

• Similarly, the coefficient on hsdrop is 0.323, so the probability of
smoking for a high school dropout is 0.323 (32.3%) higher than for
someone with a masters degree or higher.

• Because the coefficients are all positive and get smaller as educational
attainment increases, the probability of smoking falls as educational
attainment increases.
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Empirical exercise E11.1: part (f)

• Coefficient on age2 is statistically significant at a 1% significance level.

• This suggests a nonlinear relationship between age and the probability
of smoking.

• The figure below shows the estimated probability for a white,
non-Hispanic male college graduate with no workplace smoking ban.
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Empirical exercise E11.2: part (a)

  Tuesday March 4 14:08:43 2014   Page 1

                                                    ___  ____  ____  ____  ____(R)
                                                   /__    /   ____/   /   ____/   
                                                  ___/   /   /___/   /   /___/    
                                                    Statistics/Data Analysis      

1 . probit smoker smkban female age age2 hsdrop hsgrad colsome colgrad black hispanic, robust

Iteration 0:   log pseudolikelihood = -5537.1662  
Iteration 1:   log pseudolikelihood = -5238.7464  
Iteration 2:   log pseudolikelihood =  -5235.868  
Iteration 3:   log pseudolikelihood = -5235.8679  

Probit regression                                 Number of obs   =      10000
                                                  Wald chi2( 10)   =     542.93
                                                  Prob > chi2     =     0.0000
Log pseudolikelihood = -5235.8679                 Pseudo R2       =     0.0544

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

      smkban     -.15863   .0291099    -5.45   0.000    -.2156843   -.1015757
      female   -.1117313    .028841    -3.87   0.000    -.1682585    -.055204
         age    .0345114   .0068839     5.01   0.000     .0210192    .0480035
        age2   -.0004675   .0000826    -5.66   0.000    -.0006295   -.0003056
      hsdrop     1.14161   .0729708    15.64   0.000     .9985902    1.284631
      hsgrad    .8826708   .0603706    14.62   0.000     .7643467    1.000995
     colsome    .6771192   .0614448    11.02   0.000     .5566896    .7975488
     colgrad    .2346839   .0654163     3.59   0.000     .1064703    .3628976
       black   -.0842789   .0534536    -1.58   0.115    -.1890461    .0204883
    hispanic   -.3382743   .0493523    -6.85   0.000     -.435003   -.2415457
       _cons   -1.734926   .1519802   -11.42   0.000    -2.032802   -1.437051



17

Empirical exercise E11.2: part (b)

H0 : βsmkban = 0 H1 : βsmkban 6= 0

• We can compute the t-statistic:

t =
−0.159− 0

0.029
= −5.45

• |t | = 5.45 > 1.96 so the null hypothesis that the coefficient on smkban is
equal to zero is rejected at a 5% significance level.

• Very similar t-statistic as in the linear probability model.
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Empirical exercise E11.2: part (c)

• To test the hypothesis that the probability of smoking does not depend
on education we have to test the following joint null hypothesis:

H0 : βhsdrop = βhsgrad = βcolsome = βcolgrad = 0

H1 : at least one of βhsdrop, βhsgrad , βcolsome, βcolgrad is unequal to 0

  Tuesday March 4 14:15:35 2014   Page 1

                                                    ___  ____  ____  ____  ____(R)
                                                   /__    /   ____/   /   ____/   
                                                  ___/   /   /___/   /   /___/    
                                                    Statistics/Data Analysis      

1 . test hsdrop=hsgrad=colsome=colgrad=0

 ( 1)  [smoker]hsdrop - [smoker]hsgrad = 0
 ( 2)  [smoker]hsdrop - [smoker]colsome = 0
 ( 3)  [smoker]hsdrop - [smoker]colgrad = 0
 ( 4)  [smoker]hsdrop = 0

           chi2(  4) =   447.34
         Prob > chi2 =    0.0000

• The p − value = 0.0000 so the null hypothesis is rejected at a 1%
significance level.

• Note that χ2-statistic is reported instead of the F -statistic, but χ2
q = q · F

(see page 439 in S&W)


