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Problem 1 
 
Smoking has severe health consequences, and many polices are meant to curb smoking behavior. To begin our study of 
smoking behavior, we focus on a sample of expectant mothers to evaluate their smoking habits as a function of their 
family characteristics.  To establish a baseline, we evaluate impact of respective education levels (in years) of the 
expectant mother and the father, motheduc and fatheduc, on the number of cigarette packs consumed per day, packs. 

 

€ 

packs = β0 + β1motheduc + β2 fatheduc + u  
 
Education levels are in years.  The results from this regression are below. 
 

      Source |       SS       df       MS              Number of obs =    1191 
-------------+------------------------------           F(  2,  1188) =   31.14 
       Model |   4.2315727     2  2.11578635           Prob > F      =  0.0000 
    Residual |  80.7221848  1188  .067947967           R-squared     =  0.0498 
-------------+------------------------------           Adj R-squared =  0.0482 
       Total |  84.9537575  1190  .071389712           Root MSE      =  .26067 
-------------+---------------------------------------------------------------- 
       packs |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
    motheduc |  -.0190001   .0040835    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
    fatheduc |  -.0067882   .0036011    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
       _cons |   .4273789   .0436991    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
------------------------------------------------------------------------------ 

a.) Do the variables of the model jointly tell us anything about the expectant mother’s smoking behavior?  Please test 
this hypothesis at the 95% level, clearly stating your null and alternative hypotheses. (10 Points) 
 
 

 
 
 
 
 
 
 
 
 
 



b.) Using the 98% confidence level, please test whether the coefficient on fatheduc is significantly different from zero.  
State your null and alternative hypotheses, and show your work! (10 Points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
c.) Please derive an equation that allows me to test whether the effect of the expectant mother’s education on her own 

smoking behavior is the same as the father’s education.  Along with the derivation, please state the null and 
alternative hypothesis, and write down any Stata commands required to generate new variables and run the 
regression.  Show your work! (10 Points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



Problem 2 
 
Adding to the regression in Problem 1a, we include market and policy variables that may be important for influencing 
smoking behavior.  Specifically, we include the pre-tax price of cigarettes (in cents), cigprice, and the tax on cigarettes 
(in cents), cigtax, as follows: 

 

€ 

packs = β0 + β1motheduc + β2 fatheduc + β3cigprice+ β4cigtax + u  
 

The results from estimating this equation are below: 
 

      Source |       SS       df       MS              Number of obs =    1191 
-------------+------------------------------           F(  4,  1186) =   16.19 
       Model |  4.39816711     4  1.09954178           Prob > F      =  0.0000 
    Residual |  80.5555904  1186  .067922083           R-squared     =  0.0518 
-------------+------------------------------           Adj R-squared =  0.0486 
       Total |  84.9537575  1190  .071389712           Root MSE      =  .26062 
------------------------------------------------------------------------------ 
       packs |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
    motheduc |  -.0189956   .0040828    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
    fatheduc |  -.0069949   .0036096    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
    cigprice |  -.0012073   .0015401    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
      cigtax |   .0027044   .0020261    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
       _cons |   .5348374   .1710825    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
------------------------------------------------------------------------------ 

 
a. Is this model preferred to the model in Problem 1?  Please test this at the 95% level, stating your null and alternative 

hypotheses.   Show your work!!! (10 Points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



You argue that “cents are cents”, and the value that matters for consumption is the pre-tax price plus the tax, not each of 
them individually.  So, you suggest a new variable, price, which is cigprice+cigtax, and insist on the following new 
regression. 

€ 

packs = β0 + β1motheduc + β2 fatheduc + β5cigtax + β6price+ u  
 

      Source |       SS       df       MS              Number of obs =    1191 
-------------+------------------------------           F(  4,  1186) =   16.19 
       Model |  4.39816718     4  1.09954179           Prob > F      =  0.0000 
    Residual |  80.5555903  1186  .067922083           R-squared     =  0.0518 
-------------+------------------------------           Adj R-squared =  0.0486 
       Total |  84.9537575  1190  .071389712           Root MSE      =  .26062 
 
------------------------------------------------------------------------------ 
       packs |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
    motheduc |  -.0189956   .0040828    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
    fatheduc |  -.0069949   .0036096    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
      cigtax |   .0039117   .0034592    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
       price |  -.0012073   .0015401    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
       _cons |   .5348375   .1710825    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
------------------------------------------------------------------------------ 
 

b. Using the above table, please construct a 95% confidence interval for the effect of the mother’s education on her 
cigarette consumption.  Please interpret this confidence interval. (10 Points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



c. Using the regression results in ‘b’, I claim that the effects of a cigarette tax (cigtax) are different than the effects of 
the pre-tax cigarette price (cigprice), thereby rejecting the claim that “cents are cents” when it comes to tax policy.  
What is the probability that I’m wrong?  Along with calculating this probability, please indicate the null and 
alternative hypotheses to which the statement is referring.  (10 Points) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Have a great weekend! 



 


