Stat 6601 Take-Home Final (Due December 6th, Monday, 8:00 pm)
Collisions and Delay on California Freeway

Over a few years, the following variables are measured and recorded every day for an urban district in California. 

· Vehicle-Miles traveled (VMT): the sum of freeway trip distances of every vehicle in the area. The unit is vehicle-miles/day.

· Total Delay: the sum of extra time drivers spent during the day on the road, compared to the ideal, free-flow condition (60 mph) to travel the same distance. It measures how congested the system was for the day. The unit is vehicle-hours/day or veh-hrs/day.

· Number of Collisions: Total number of collisions on freeway reported during the day. The unit is collisions/day.

The file ‘collision.txt’ is a space-delimited file of the data consisting of 200 observations of the above variables (vmt, delay, collisions). 

The data gives an interesting relationship between the three variables. We are interested, among others, how VMT and # of collisions affect the total delay in the district. Perform analyses in your favorite software addressing the question and write the report summarizing the results that consists of the following sections.

1. Typical header: Title, name, etc.

2. Introduction: You can cut and paste the above (and modify some).

3. Methods: provide about 2~3 lines description of methods and models (a) ~(c) you’ll be using below.

4. Analyses (you can add a short discussion after each analysis)

a. (10 pt) Linear Model: fit the linear regression model using all three variables vmt, collision, and their product (vmt*collision).

b. (10 pt) Variable selection: find the best single-variable linear regression predictor of the three variables considered in (a). 

c. (10 pt) Robust linear regression:  Repeat (a) using a robust linear regression.

d. (10 pt) For the best explanatory variable you picked in (b), fit and plot a smoothing curve showing the relationship between that and the response variable.

e. (5pt Difficult) Fit the linear regression model “delay ~ vmt + collision,” and plot the regression surface (using image and/or contour functions).

f. (10 pt) Now, discretize the delay variable using the boundary value 25,000 to obtain a categorical response variable having two levels: ‘bad day’ (delay > 25,000) and ‘good day’ (delay < 25000). Fit the tree model for the classification task using the other three variables as predictors.

g. (5pt Difficult) Apply one more classification method to the data. (E.g. neural net, SVM, linear discriminant, etc.) Among the tree method in (f) and the new method, which performs better? You have to use sample splitting (or cross validation if you’re ambitious) to compare the two methods.
5. Summary/Conclusion

6. Bibliography/Reference: in case you need one.

Some notes about the report:

1. The length of the report should not be longer than 4 pages. 

2. Use 11 pt or larger font.

3. Individual plots should be labeled (“FIGURE 1. The relationship of …”) and have sizes less than a quarter of a whole page or the smallest size at which the plot is legible. Tables also should be labeled (“TABLE 1. The performance of …”)

4. The maximum grade is 60 (analyses (a) ~ (g)) + 20 (overall format/flow of the report) + 20 (baseline) = 100.

5. Difficult problems get only half of the weight of other problems. (Don’t spend too much time on them) 

6. You have to email me the MS Word file (with subject line ‘stat 6601 final take-home’ and MS Word file named ‘last-name first-name.doc’) as well as the printout of the report no later than the beginning of the final in-class exam.

