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Problem 1 (40 Points)  
 
Consider the following simple specification that tests for final exam performance as a function of first 
midterm performance and student cohort: 

 

€ 

ln( final) = β0 + β1 ln(mt1) + β2senior + u  
 

Here, final is the score on the final exam (out of 100), mt1 is the score on midterm 1 (out of 100), and senior 
is a dummy variable that takes on a value of 1 if student is a senior, and 0 otherwise.  The results from 
estimating this equation are below: 
 
      Source |       SS       df       MS              Number of obs =     390 
-------------+------------------------------           F(  2,   387) =   15.76 
       Model |  .757668998     2  .378834499           Prob > F      =  0.0000 
    Residual |  9.30424195   387  .024041969           R-squared     =  0.0753 
-------------+------------------------------           Adj R-squared =  0.0705 
       Total |  10.0619109   389  .025866095           Root MSE      =  .15505 
 
------------------------------------------------------------------------------ 
       ln_m4 |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
       ln_m1 |   .1493374   .0282414    ###################################### 
      senior |  -.0251903   .0157726    ###################################### 
       _cons |   3.744924   .1251634    ###################################### 
------------------------------------------------------------------------------ 
 
a.) Please interpret the coefficient on senior. (5 points) 

 
 
 
 
 
 

 



b.) Does the regression tell us anything about the dependent variable?  Please test this hypothesis at the 95% 
level, stating your null and alternative hypothesis. (5 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 

c.) I claim that “senioritis” is real, and that seniors have a significantly different score on the final exam than 
non-seniors.  What is the probability that I’m wrong? (10 Points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d.) Please construct and interpret a 99% confidence interval for the coefficient on 

€ 

ln(mt1) .    (10 Points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



e.) Suppose my definition of senioritis is incorrect, where senioritis is instead defined as the relationship 
between the first exam and the final and how that depends on cohort.  Hence, I estimate the following: 
 

€ 

ln( final) = β0 + β1 ln(mt1) + β2senior + β3 ln(mt1) ⋅ senior + u  
 

The results from running this regression are below: 
 

      Source |       SS       df       MS              Number of obs =     390 
-------------+------------------------------           F(  3,   386) =   12.47 
       Model |  .888890262     3  .296296754           Prob > F      =  0.0000 
    Residual |  9.17302068   386  .023764302           R-squared     =  0.0883 
-------------+------------------------------           Adj R-squared =  0.0813 
       Total |  10.0619109   389  .025866095           Root MSE      =  .15416 
 
------------------------------------------------------------------------------ 
       ln_m4 |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
       ln_m1 |   .2263322   .0431505    ###################################### 
      senior |   .5627498   .2506945    ###################################### 
ln_m1_senior |  -.1335334   .0568264    ###################################### 
       _cons |   3.404939    .190836    ###################################### 
------------------------------------------------------------------------------ 
 
Please interpret the coefficient on the interaction term, and test whether it is significantly different from 
zero at the 96% level. (10 Points) 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Problem 2 (60 Points) 
 
a.) For this problem, we wish to study the effects of location and education on wage outcomes.  We begin by 

estimating: 
 

€ 

log(wage) = β0 + β1educ + β2south + β3south + β4south ⋅ urban + u  
 

Here, wage is monthly wage, educ is years of education, and south and urban are dummy variables 
identifying respondents that live in the south and in metropolitan areas, respectively.   The results from 
this regression are below: 

 
      Source |       SS       df       MS              Number of obs =     935 
-------------+------------------------------           F(  4,   930) =   42.17 
       Model |  25.4347562     4  6.35868906           Prob > F      =  0.0000 
    Residual |  140.221538   930  .150775847           R-squared     =  0.1535 
-------------+------------------------------           Adj R-squared =  0.1499 
       Total |  165.656294   934  .177362199           Root MSE      =   .3883 
 
------------------------------------------------------------------------------ 
       lwage |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
        educ |   .0552406   .0058354    ###################################### 
       south |  -.0819054    .048621    ###################################### 
       urban |   .1840049   .0362901    ###################################### 
 south_urban |  -.0724756   .0583629    ###################################### 
       _cons |   5.946937   .0853035    ###################################### 
------------------------------------------------------------------------------ 
 
Please interpret the coefficient on the interaction between south and urban in terms of the returns to living 
in a city.  Please test whether it is significantly different from zero at the 90% level.  (10 Points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



b.) You’re unhappy with the regression in ‘a’ since there aren’t non-linear effects of education.  Instead, we 
estimate the following: 

 

€ 

log(wage) = β0 + β1educ + β2south + β3south + β4south ⋅ urban + β5educ
2 + β6educ

3 + u  
 
     The results are presented below: 

 
Source |       SS       df       MS              Number of obs =     935 

-------------+------------------------------           F(  6,   928) =   28.56 
       Model |  25.8219974     6  4.30366623           Prob > F      =  0.0000 
    Residual |  139.834297   928   .15068351           R-squared     =  0.1559 
-------------+------------------------------           Adj R-squared =  0.1504 
       Total |  165.656294   934  .177362199           Root MSE      =  .38818 
 
------------------------------------------------------------------------------ 
       lwage |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
        educ |  -.6084502   .5193148    ###################################### 
       south |  -.0826128   .0486587    ###################################### 
       urban |   .1833712   .0362819    ###################################### 
 south_urban |  -.0742973    .058378    ###################################### 
       educ2 |   .0512586   .0380414    ###################################### 
       educ3 |  -.0012899   .0009178    ###################################### 
       _cons |   8.751734   2.340047    ###################################### 
------------------------------------------------------------------------------ 
 
Which regression is preferred, the regression in ‘2a’ or the regression in ‘2b’? If a hypothesis test is 
warranted, test this hypothesis at the 95% level, stating your null and alternative hypotheses.  If not, 
provide other evidence for your answer.  (10 Points)   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



c.) Using the regression estimates from ‘b’, please calculate the marginal return of additional education for a 
respondent that currently has 12 years of education (this answer is a number, not an equation). (10 Points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
d.) You’re now unhappy with ‘b’ as well, and instead recommend the following: 
 

€ 

log(wage) = β0 + β1 log(educ) + β2south + β3south + β4south ⋅ urban + u  
 
     The results are presented below: 

 
Source |       SS       df       MS              Number of obs =     935 

-------------+------------------------------           F(  4,   930) =   42.25 
       Model |  25.4718488     4   6.3679622           Prob > F      =  0.0000 
    Residual |  140.184445   930  .150735963           R-squared     =  0.1538 
-------------+------------------------------           Adj R-squared =  0.1501 
       Total |  165.656294   934  .177362199           Root MSE      =  .38825 
 
------------------------------------------------------------------------------ 
       lwage |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
       leduc |     .76265   .0804417    ###################################### 
       south |  -.0805032   .0486296    ###################################### 
       urban |   .1840493   .0362853    ###################################### 
 south_urban |  -.0738845   .0583648    ###################################### 
       _cons |   4.717399   .2112056    ###################################### 
------------------------------------------------------------------------------ 
 
Which regression is preferred, the regression in ‘2b’ or the regression in ‘2d’? If a hypothesis test is 
warranted, test this hypothesis at the 95% level, stating your null and alternative hypotheses.  If not, 
provide other evidence for your answer.  (10 Points)   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
e.) Suppose that we switch back to something more traditional – the returns to education by location: 

 

€ 

log(wage) = β0 + β1 log(educ) + β2urban + β3 log(educ) ⋅ urban + u  
 
Please derive an estimating equation that allows us to estimate (with standard error) the elasticity of wages 
with respect to education for an urban resident. (10 Points)   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
f.) The results from running the regression in ‘d’ are presented below: 

 
 

Source |       SS       df       MS              Number of obs =     935 
-------------+------------------------------           F(  3,   931) =   47.70 
       Model |  22.0703681     3  7.35678937           Prob > F      =  0.0000 
    Residual |  143.585926   931  .154227633           R-squared     =  0.1332 
-------------+------------------------------           Adj R-squared =  0.1304 
       Total |  165.656294   934  .177362199           Root MSE      =  .39272 
 
------------------------------------------------------------------------------ 
       lwage |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
       leduc |   .5802011   .1528491    ##################################### 
       urban |  -.5854885    .464816    ##################################### 
 leduc_urban |   .2932095   .1800985    ##################################### 
       _cons |   5.151897   .3933628    ##################################### 
------------------------------------------------------------------------------ 

 
Please interpret the coefficient on log(educ), and construct a 95% confidence interval. (10 Points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Have a nice holiday!!! 



 
 
 
 

 
 
 
 
 
 

 

 


