CE 552 HW 9: Empirical Bayes

The purpose of the lab is to implement the Empirical Bayes technique as described in the Hauer et al tutorial using some real data.   We have prepared for you some excel data from the HSIS database from California.  
There are two main objectives of this lab.  First, we’d like you to get some experience with EB by developing SPFs and using them in the EB procedures described in several of the cases presented in the Hauer et al tutorial.  Second, we’d like you to get a feel for the impact of using SPFs that well represent or do not well represent a site or sites in question.

Use the “R” statistical program to develop SPFs from the data for road segments and intersections  to answer the questions below (questions 1, 2 and 6). Important: to get the phi used in the EB method, take the inverse of theta as reported by “R”.
Note on saving CSV format files for use in R: Excel gives a warning when you when you save as .csv - you can simply choose yes when excel warns you about saving in .csv format.  Note that when you try to quit out of excel it will again ask if you want to save in xls format after you have saved in csv format.  You do not need to do this as long as you have saved it in csv  format.  If you make changes to the xls spreadsheet that you would like to keep, please save them in xls format prior to creating the csv files (the format required by “R”).

Road Segments (Segment Data.xls)
1) Hauer tutorial case 1. Compute the EB estimate of crashes (total crashes, CRTOT_04) using one year of data (2004) for a specific road segment (ID 6604) from California.  

a. Note the highway group (hwy_grp) of the segment.
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b. Develop an SPF for similar roads using the 2003 crash totals, CRTOT_03.  Your model should contain AADT and road length (you will have to develop a length field by subtracting begmp from endmp).  Define “similar roads” as those segments with the same highway group ID.  Show your work and circle your model.
i. Prepare the data input to “R” in csv format (excel can save as csv).  
ii. Prepare an input “R” code based on the example code provided. 

c. What is the EB estimate for the number of crashes we would expect for link 6604for 2004?  To determine this, use the 2003 crash total as your “actual” data (only 1 year of data … normally, we would use 3 or more years).  In your lab report, include your “R” code and show your work for computing the EB estimate. Report (circle) the actual (CRTOT_04) number of crashes in 2004 for the link, the model (SPF) estimate, and the EB weighted estimate.    
d. Which is closer to the actual number of crashes in 2004 (2003 total, SPF value for the link, or The EB estimate)? (circle answer)
2) Develop an SPF for all road segments on the California state highway system using 2003 data.  Recompute the EB estimate for link 6604 using this new, more general model.  
a. How does it compare?  (show work, circle your model and comparison)
b. Comment on the effect of using dissimilar roads in the SPF.  (underline your answer)
3) Develop an SPF for a very specific set of very similar road segments on the California state highway system using 2003 data.  Defdine “very specific” as having the same number of lanes, median type, hwy_grp, access, terrain, desg_spd, rururb, divided and rodwycls.  Also use only roads with similar AADT (50,000 – 99,999).  
a. How many records fit these criteria? 
Recompute the EB estimate for link 6604 using the new, more specific model.  
a. How does it compare?  (show work, circle your model and comparison)
b. Comment on the effect of using more similar roads in the SPF.  (underline your answer)
4) Hauer tutorial case 2. Compute the EB estimate of crashes (total crashes) using two years of data (2003 and 2004) for the actual number of crashes on the same road segment.  Use the same SPF from question 1 above (based only on 2003 data).  
a. Show your work for computing the EB estimate.  What is the new EB estimate for 2004 crashes on the link? (circle)
5) Hauer tutorial case 4. Compute the EB estimate of crashes using two years of site data (2003 and 2004) for 3 adjacent road segments (IDs 6602, 6603, 6604).  Ignore AMFs (assume they are 1.0).  Use the same SPF from question 1 above (based only on 2003 data).  Show your work for computing the EB estimate.  What is the new EB estimate for 2004 crashes on the link? (circle)
6) Hauer tutorial case 5. Compute the EB estimate of crashes (total crashes) by severity using one year of data (2003) for road segment ID #6577.  Use the same SPF from question 1above (based only on 2003 data).  Show your work and report the EB estimates by severity. (circle)
7) Segment 6604 had a large number of crashes.  You should have observed that the weight, therefore, was small.  
a. What would happen if you had chosen a link to study with fewer crashes?  (underline your answer)

b. Repeat step 1 above for link 6650?  Show your work.  Circle the 2004 EB estimate.

c. Was the actual number of crashes experienced in 2004 within one standard deviation of the EB estimate?  Circle your answer and show the standard deviation, 2003 actual crash total, 2004 actual crash total.
Intersections (Intersection Data.xls)
8) Hauer tutorial case 6. Compute the EB estimate of crashes (total crashes are provided in the field “CrashCount”) for one intersection from California (IntersectionID 2533).  Note the IntersectionGeometry and TrafficControl.  Develop two SPFs for “similar” intersections using X and signalize-unknown (model #1), and X and all types of signalization (model #2).  Both models should contain only volume (V) as an independent variable and be run for one year of data only (2003).  
a. In your lab report, include your “R” code and show your work for computing the EB estimates.  Circle your models (#1 and #2).
b. Report (circle) the two EB estimates. (note that in the real world, we would want to model intersection crashes using both mainline and cross street volumes as independent variables).  

c. Which do you feel is a better estimate and why? Underline your answer.
