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Econometrics I

For this homework you will use the data file titled Indy_car_data.  This is an excel file.  For different questions in the assignment you may have to restructure the file either in EXCEL or using your statistical software.  It includes data on the average speed of the winner at some famous races: Indy, Daytona, LeMans, and Monaco.  The first two are raced on a banked oval course.  The latter two are raced on a road course with lots of twists and turns.  For the indy data there are dummies for different eras defined by wars and technology as well as data for the size of the overall purse and the winner's purse.  For Daytona there is just the winner's purse.  For LeMans and Monaco I was able to find only the winning speed.

1. Produce a table of descriptive statistics for each race.

2. Use the data for Indianapolis.

a.  Fit a linear, a quadratic and a cubic model with winning speed on the left and 'year' on the right.  To make the scaling more sensible you should reconstruct the 'year' variable as trend = year - 1910. 

b. Briefly, which model do you prefer and why?

c. Test for first order serial correlation in the error term.  Beware of the fact that there are two breaks in the data for the two world wars.  Did your software account for the break in the data (Explain).

d. In a scatter plot of the trend versus speed data you will see that the winning speed becomes more variable.  Test for heteroscedasticity and discuss your result. (I do not want to see any discussion of ARCH at this point.)

e. Fit a model with winning speed on the LHS and the trend, the winner's prize and the era dummies on the RHS. In this model test for heteroscedasticity.  Does your conclusion about the error variance change?

3. 'Stack' the data for Indy and for Daytona.  In this stacked structure the variable that we call speed has as its first one hundred observations the winning speed at Indy and the next hundred are the winning speeds for Daytona. The trend will be 1 through 100 and then repeated.  Include in this data set the data for the winner's prize. Do not lose the missing data denoted by NA as you assemble this panel of data.
a. For this pooled data set fit the cubic model.

b. For this pooled data set fit the cubic model with winner's prize as an additional variable.

c. Between a. and b., which model do you prefer? Why.

e. For this pooled data fit a kernel regression with speed on the lhs and the trend on the RHS. Your output will be a graph.  Choose the necessary options so that your graph has both the kernel and a linear OLS line it.
4. Using the data for LeMans and Monaco, create a pooled dataset in the same manner as you did for the Indy-Daytona data.  This time, of course, there is no prize money, but you will have winning speed and the repeating time trend variable.

a. From the pooled data plot the time variable on the horizontal and winning speed on the vertical.

b. Fit a cubic to the pooled data. Include a race dummy on the RHS.  Does the race dummy matter? Given your plot in part a., are you surprised?
c.  Using the data for Monaco, fit the median quantile regression for the cubic specification.  How do your results differ from the LS cubic for the same race?  

d. Fit a linear, quadratic and cubic models to each of the LeMans and Monaco data.


i.  Which specification for each race do you prefer?  Report only your preferred models.

ii. Plot your preferred specifications in two separate graphs along with the corresponding kernel fit.  Comment on each of the two graphs. 

