[bookmark: _GoBack]
Real Stats
ANSWER KEY


Chapter 5, Exercise 4

(a) Estimate a bivariate OLS model in which ticket amount is a function of age. Is age statistically significant? Is endogeneity possible?
Answer:
The coefficient on age is negative and highly statistically significant, implying older people get fined less. However, endogeneity is quite possible because factors correlated with age could affect the amount of the fine. A likely cause of such endogeneity is speed because older people may not be going as fast as younger people, which could explain the relationship between age and ticket amount.
regress Amount Age
      Source |       SS       df       MS              Number of obs =   31674
-------------+------------------------------           F(  1, 31672) =  136.32
       Model |  429425.087     1  429425.087           Prob > F      =  0.0000
    Residual |  99768710.9 31672  3150.06033           R-squared     =  0.0043
-------------+------------------------------           Adj R-squared =  0.0043
       Total |   100198136 31673  3163.51896           Root MSE      =  56.125
------------------------------------------------------------------------------
      Amount |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
         Age |  -.2892712   .0247754   -11.68   0.000     -.337832   -.2407104
       _cons |   131.7067   .8864949   148.57   0.000     129.9691    133.4442
------------------------------------------------------------------------------

(b) Estimate the above model also controlling for miles per hour over the speed limit. Explain what happens to the coefficient on age and why.
Answer:
The coefficient on age flips to positive and is not statistically significant at the two-tailed  = 0.10 level. The coefficient on speed (MPHover) is highly, highly, highly significant and it is clearly that case that older people weren’t going as fast and that’s why the bivariate model indicated a negative association between age and ticket amount. We show a bivariate model with speed as a function of age and see that, indeed, that the speeds of older people when stopped were not as high.
regress Amount Age MPHover
      Source |       SS       df       MS              Number of obs =   31674
-------------+------------------------------           F(  2, 31671) =16001.64
       Model |  50360509.6     2  25180254.8           Prob > F      =  0.0000
    Residual |  49837626.4 31671  1573.60445           R-squared     =  0.5026
-------------+------------------------------           Adj R-squared =  0.5026
       Total |   100198136 31673  3163.51896           Root MSE      =  39.669

------------------------------------------------------------------------------
      Amount |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
         Age |   .0249647   .0175996     1.42   0.156    -.0095311    .0594605
     MPHover |   6.891748   .0386894   178.13   0.000     6.815916    6.967581
       _cons |   3.493857   .9542796     3.66   0.000     1.623432    5.364282


regress MPHover Age 
      Source |       SS       df       MS              Number of obs =   68357
-------------+------------------------------           F(  1, 68355) =  740.17
       Model |  18919.0515     1  18919.0515           Prob > F      =  0.0000
    Residual |  1747191.03 68355  25.5605447           R-squared     =  0.0107
-------------+------------------------------           Adj R-squared =  0.0107
       Total |  1766110.09 68356  25.8369431           Root MSE      =  5.0557
------------------------------------------------------------------------------
     MPHover |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
         Age |  -.0390074   .0014338   -27.21   0.000    -.0418176   -.0361972
       _cons |   16.54109   .0543985   304.07   0.000     16.43447    16.64771
------------------------------------------------------------------------------

(c) Suppose we only had the first thousand observations in the data set. Estimate the above model and report on what happens to the standard errors and t statistics when we have fewer observations. (In Stata, use if _n <= 1,000 at the end of the regression command to limit the sample to the first 1,000 observations. Because the amount is missing for drivers who were not fined, the sample size will be much smaller than 1,000.)
Answer:
The sample size drops from 31,674 above to 339. The standard errors get much bigger. The standard error on the coefficient on age goes from 0.017 to 0.191; the standard error on the coefficient on MPHover goes from 0.038 to 0.342. The coefficients are still similar (especially for MPHover) but the precision of the estimate is much, much less. In terms of our figures in the chapter, the coefficient on MPHover is still centered on true value, but the width of the normal distribution is much, much wider with the smaller sample.
regress Amount Age MPHover if _n <= 1000
      Source |       SS       df       MS              Number of obs =     339
-------------+------------------------------           F(  2,   336) =  201.21
       Model |   740409.46     2   370204.73           Prob > F      =  0.0000
    Residual |  618193.785   336  1839.86246           R-squared     =  0.5450
-------------+------------------------------           Adj R-squared =  0.5423
       Total |  1358603.24   338  4019.53623           Root MSE      =  42.894
------------------------------------------------------------------------------
      Amount |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
         Age |   .1813218   .1918237     0.95   0.345    -.1960049    .5586486
     MPHover |   6.856638   .3422597    20.03   0.000     6.183396     7.52988
       _cons |  -1.779517   8.959238    -0.20   0.843    -19.40278    15.84375


We will revisit questions about speeding tickets with additional analyses in Chapters 6 and 7.
