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(a) Estimate a regression in which home attendance rate is the dependent variable and wins, runs scored, and runs allowed are the independent variables. Report your results, identify variables that are statistically significant, and interpret all significant coefficients.
Answer:
The variables for runs scored and runs allowed are significant (p = 0.000 for both). Holding all other variables constant, one more run scored is associated with an increase in home attendance by about 4,260 people. Holding all other variables constant, one more run allowed is associated with a decrease in home attendance by about 1,683 people.

reg home_attend wins runs_scored runs_allowed
      Source |       SS       df       MS              Number of obs =     838
-------------+------------------------------           F(  3,   834) =  116.80
       Model |  1.4148e+14     3  4.7160e+13           Prob > F      =  0.0000
    Residual |  3.3673e+14   834  4.0376e+11           R-squared     =  0.2959
-------------+------------------------------           Adj R-squared =  0.2933
       Total |  4.7821e+14   837  5.7134e+11           Root MSE      =  6.4e+05

------------------------------------------------------------------------------
 home_attend |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
        wins |   3261.208   3364.526     0.97   0.333    -3342.725    9865.141
 runs_scored |   4260.215   489.0558     8.71   0.000     3300.291     5220.14
runs_allowed |  -1682.885   378.0413    -4.45   0.000     -2424.91   -940.8612
       _cons |  -270323.8   237057.8    -1.14   0.254    -735623.8    194976.3
------------------------------------------------------------------------------

(b) Suppose someone argues that we must take into account the growth of the U.S. population between 1970 and 2000. This particular data set does not have a population variable, but it does have a variable called Season, which indicates what season the data is from (e.g., Season equals 1969 for observations from 1969 and Season equals 1981 for observations from 1981). What are the conditions that must be true for omission of the season variable to bias other coefficients? Do you think they hold in this case?
Answer:
The two conditions are (i) season must affect attendance and (ii) season must be correlated with the independent variables in part (a). Condition (i) is likely true because it makes sense that overall attendance has been rising with population. Condition (ii) is hard to assess, but would hold if it is the case that there are more runs scored over time, for example.


(c) Estimate a second regression using the dependent and independent variables from part (a), but including Season as an additional independent variable to control for trends on overall attendance over time. Report your results and discuss the differences between these results and those observed in part (a).
Answer:
The variable season is significant (p = 0.000) and suggests that each additional year in the time trend is associated with an increase in home attendance of about 43,678 people.  
Once season is controlled for, wins now becomes statistically significant (p = 0.000) and the coefficient suggests that each win is associated with an increase in home attendance by about 23,493 people. Both runs scored and runs allowed remain significant against a one-sided alternative, but the coefficients have changed. Since both are smaller in this specification, we can infer that there was an upward bias when season was excluded from the model in part (a). 
Each run scored is associated with an increase in home attendance of about 822 people (compared to 4,260 people from the model in part (a)). Each run allowed is associated with a decrease in home attendance of about 894 people (compared to 1,683 from the model in part (a)).

      Source |       SS       df       MS              Number of obs =     838
-------------+------------------------------           F(  4,   833) =  209.57
       Model |  2.3986e+14     4  5.9966e+13           Prob > F      =  0.0000
    Residual |  2.3835e+14   833  2.8613e+11           R-squared     =  0.5016
-------------+------------------------------           Adj R-squared =  0.4992
       Total |  4.7821e+14   837  5.7134e+11           Root MSE      =  5.3e+05
------------------------------------------------------------------------------
 home_attend |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
        wins |   23493.63   3035.254     7.74   0.000     17535.99    29451.28
 runs_scored |   822.5351   451.5171     1.82   0.069    -63.70981     1708.78
runs_allowed |  -894.1252   321.0765    -2.78   0.005    -1524.339   -263.9111
      season |   43678.04   2355.506    18.54   0.000     39054.62    48301.47
       _cons |  -8.67e+07    4666852   -18.58   0.000    -9.59e+07   -7.76e+07
------------------------------------------------------------------------------


(d) What is the relationship between Season and Runs_scored? Assess with an auxiliary regression and a scatterplot. Discuss the implications for the results in part (c).
Answer:
From a regression of runs_scored on season we see a strong positive relationship between the two variables (with a t statistic of 11.62). Since both have positive effects on attendance, this is consistent with our findings in part (c) that the effects of run_scored declines once we account for season. Plotting the two variables also highlights two anomalous years (one around 1981 and the other around 1994–5). As it happens, baseball players went on strike in both years, shortening the season. A full analysis would need to take this into account as well.

 runs_scored |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
      season |   4.231298   .3640765    11.62   0.000     3.516687     4.94591
       _cons |   -7704.45   722.7224   -10.66   0.000    -9123.013   -6285.886
------------------------------------------------------------------------------
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