
Economics 113 Professor Spearot             Introduction to Econometrics  
Spring 2014 – Exam 3 
Name _________Answer Key___________                                                        ID_____________________________ 
 

Exam 3 – 65 Points 
 

You must answer all questions. Please write your name on every page.  The exam is closed book and closed notes.  You 
may use calculators, but they must not be graphing calculators.  No cell phones.  Do not use your own scratch paper. 
 

You must show your work to receive full credit 
 
I have neither given nor received unauthorized aid on this examination, nor have I concealed any similar misconduct by 
others. 
 
Signature__________________________________________________________________________ 
 
 
Problem 1 (40 Points)  
 
We wish to predict wage outcomes using the following regression: 

 

€ 

wage = β0 + β1highschool + β2college+ u  
 

Here, wage is the monthly wage in dollars, highschool is a dummy variable identifying respondents with between 12 
and 15 years of education, and college is a dummy variable identifying respondents with 16 or more years of education. 
 

      Source |       SS       df       MS              Number of obs =     935 
-------------+------------------------------           F(  2,   932) =   43.09 
       Model |  12925398.1     2  6462699.03           Prob > F      =  0.0000 
    Residual |   139790770   932  149990.097           R-squared     =  0.0846 
-------------+------------------------------           Adj R-squared =  0.0827 
       Total |   152716168   934  163507.675           Root MSE      =  387.29 
------------------------------------------------------------------------------ 
        wage |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
  highschool |    134.305   44.20878   XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
     college |   369.1184   48.07994   XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
       _cons |     774.25   41.28478   XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
------------------------------------------------------------------------------ 

 
a.) Please construct a 95% confidence interval for the coefficient on college, and interpret this confidence interval.  

Show your work!  (10 Points) 
 
T_crit = 1.96 (1 point) 
 
369.1184-1.96*48.07994<B2<369.1184+1.96*48.07994 

      274.8817<B2<463.3551 (3 points) 
 

With 95% confidence, a respondent that completes college earns between 274.88 and 463.35 more per month than a 
respondent that has not completed high school.  (6 points.  Only 2 points with the wrong reference group.) 
 

 I will accept a number of answers that are consistent with not completing high school 
 

 
 

 



For the next few regressions, we adjust the wage regression by taking natural logs, log(wage), and estimating: 
 

€ 

log(wage) = β0 + β1college+ β2(age− 35) + β3college ⋅ (age− 35) + u  
 

where age is the respondent’s age in years, and below, age35 = age-35.  The results are the following: 
 

       Source |       SS       df       MS              Number of obs =     935 
--------------+------------------------------           F(  3,   931) =   36.38 
        Model |  17.3830024     3  5.79433414           Prob > F      =  0.0000 
     Residual |  148.273292   931  .159262397           R-squared     =  0.1049 
--------------+------------------------------           Adj R-squared =  0.1020 
        Total |  165.656294   934  .177362199           Root MSE      =  .39908 
------------------------------------------------------------------------------- 
        lwage |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
--------------+---------------------------------------------------------------- 
      college |   .3107355   .0350239   XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
        age35 |   .0140162   .0047714   XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
college_age35 |   .0325312   .0100746   XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
        _cons |   6.739551   .0178392   XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  
------------------------------------------------------------------------------- 

 
b.) Usually as one gets older, higher wages are earned.  Does this relationship depend on whether you’ve earned a 

college education?  Form a hypothesis to test this statement, and then test this hypothesis at the 99% level.  Briefly 
interpret your result, and show your work!! (10 points) 

 
H0: B3=0 (4 points)    
HA: B3!=0      
Tcrit=2.564    (1 points) 
Tstat=(.0325312-0)/.0100746 = 3.229031  (2 points) 
 
|Tstat|>|Tcrit| =>  Reject the null!  Having a college degree has a significant effect on the relationship between age 
and wages.  (3 points) 
 
 

 
 

 
 
c.) Please interpret the coefficient on college precisely.   (10 points) 

 
There are two steps to do this.  This coefficient is isolated when age=35.  So we will interpret for the average 35 
years old.   
 
Next, since I have asked for a precise answer, you must engage in exponentiation of the effect in B1.  That is, 
exp(.3107355)-1 = 0.3644283 
 
So, the answer:  A 35 year old respondent that has a college degree earns 36.4% more than a 35 year old that did 
not go to college. 
 
+5 for correct exponentiation for correct effect size (36.4%) 
+2 for correct coefficient 
+3 for correct interpretation 
 
 

 
 



d.) You’re unhappy with the regression in ‘b’, since “college is all that matters”.  So you instead regress: 
 

€ 

log(wage) = β0 + β1college+ u  
 

where urban is a dummy variable identifying respondents from metropolitan areas.  
 

      Source |       SS       df       MS              Number of obs =     935 
-------------+------------------------------           F(  1,   933) =   70.42 
       Model |  11.6258689     1  11.6258689           Prob > F      =  0.0000 
    Residual |  154.030425   933   .16509156           R-squared     =  0.0702 
-------------+------------------------------           Adj R-squared =  0.0692 
       Total |  165.656294   934  .177362199           Root MSE      =  .40631 
 
------------------------------------------------------------------------------ 
       lwage |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
     college |   .2529157   .0301388   XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
       _cons |   6.712191   .0154906   XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
------------------------------------------------------------------------------ 

 
Which regression is preferred, the regression in ‘1b’ or ‘1d’? Please test this hypothesis at the 95% level, stating 
your null and alternative hypotheses. Briefly interpret your result, and show your work!! (10 Points) 

 
H0: B2=0, B3=0  +1 
HA: H0 not true. +1 
 
This is an F-Test.  There are two restrictions. 
 
q = 2      +.5 
df_ur = 931     +.5 
SSR_ur = 148.273292    +.5 
SSR_r = 154.030425    +.5 
 
Fcrit = 3    +1 
Fstat = [(154.03-148.27)/2]/(148.27/931) = 18.08377   +2 
 
Fstat> Fcrit => Reject the null!     +1 
 
Age and the interaction term with college have a significant effect on the wage  +2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Problem 2 (25 Points) 
 
a.) For this problem, we wish to associate college education with location choice:  

 

€ 

urban = β0 + β1college+ β2age+ β3age
2 + u  

 
Here, urban is a dummy variable identifying respondents that live in metropolitan areas, college is a dummy 
variable identifying 16 years of schooling or more, and age is the age of the respondent. 

 
      Source |       SS       df       MS              Number of obs =     935 
-------------+------------------------------           F(  3,   931) =    1.80 
       Model |  1.09532894     3  .365109648           Prob > F      =  0.1447 
    Residual |  188.363495   931   .20232384           R-squared     =  0.0058 
-------------+------------------------------           Adj R-squared =  0.0026 
       Total |  189.458824   934  .202846706           Root MSE      =   .4498 
------------------------------------------------------------------------------ 
       urban |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
     college |   .0601481   .0335656   XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
         age |   .1503527   .1195888   XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
        age2 |  -.0022769    .001796   XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
       _cons |  -1.758366   1.975546   XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
------------------------------------------------------------------------------ 
 
Please interpret the coefficient on college.  At the 95% confidence level, please test whether it is greater than zero 
using a one-sided test, and briefly interpret your result.  Show your work!!   (10 Points) 

 
H0: B1<=0 (+2 points, equals for H0 is fine)    
HA: B1>0  
 
tcrit = 1.64  (+1) 
tstat = .0601481/.0335656=1.791957  (+2) 
 
tstat>tcrit =>  Reject the null  (+2, subtract one if absolute values since this is a one-sided test) 
 

 
Holding age constant, having a college degree increases the probability of living in a urban area by 0.06.   
(+3) 
 
 
 
 
 
b.) There is a traditional way to impose the hypothesis in ‘1d’ (which you should use), but there is also another way 

given the regression specification and the way the question has been asked.  What is it? (5 Points) 
 
In 1d, you impose the hypothesis by setting the parameters equal to zero.  However, an equivalent restriction is 
evaluating the unrestricted model, and comparing it with a model in which all respondents are assumed to be 35. 
So, the other way to impose the restriction is that all respondents are 35. (+5) 
 
 
 
 
 
 
 



c.) Please derive and solve for the age at which the likelihood of living in a city is maximized.  How do we know that 
the solution is a maximum rather than a minimum?  Show your work!! (10 Points) 

 
First derivative:  
 
d urban /d age = B2+ 2B3age  (+4) 
 
Second derivative:  
 
d2 urban /d age2 = 2B3<0  - maximum since the second derivative is less than zero (3 points) 
 
Solve for age: 
 
d urban /d age = B2+ 2B3age = 0 
 

=>  2B3age = - B2/2B3=- 0.1503527/(-0.0022769*2) = 33.01697 years  (+3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Have a great weekend! 



 

 


