CE 451/551   Lab 5: Trip Generation

Objective:   To learn basic steps in handling data files in trip generation modeling and to assess results presented in TransCAD sample and customized (user developed) models.  

PART A: Tutorials and Questions
Manual B Errata:

1) Green database background – if you see a table with green highlights – it means READ ONLY.  Many times, you need to be able to edit the table, and opening it as read only may prevent certain options from being available to you.  

a) Make sure you are working in  a folder you have permission to write to

b) when you open files, make sure the “READ ONLY” check box is NOT checked

2) P. 22, 24: no “save as” will appear – just type in the new files name in the box and click OK

3) P. 31, steps 11, 12, 13 … “avginc” should read “avg HH size”

4) P. 38: when opening the .bin (binary) file, first choose the file type (do not just type in the file name) – that will give you the read-only check box (make sure it is unchecked)

5) P. 54 step 1: click OK to see the “add” option

6) P. 438 “BLDCRCLT” should read “BuildCrossClass”

Chapter 2 (all) and Chapter 16 (pp. 436-438) of Manual B (Travel Demand Modeling with TransCAD 5.0) identify major steps in the application of Trip Generation (Production) Models.  Although the primary emphasis for the model development in this lab exercise is on Cross-Classification and Regression, go through all steps shown in the Chapter (and the few pages in Ch 16).  Also go through Chapters 3 (pp. 45-54.4), 4 (all) and 5 (pp. 61-65.3).  Complete all Tutorials.  Tip: As you go through, when you get to the numbered sections that begin with a black triangle shape, browse through the numbered steps quickly.  Then, when you get to the 60 second tutorials, carefully go through each step, referring back to the relevant preceding diamond section so that you know what you are doing in each step, and what each option/box means.  
Note (for future use) that TransCAD may not open with all menu options activated.  To activate menus, choose Procedures-“menu” where “menu” is the name of a set of procedures you need to use.  Do not close windows until you verify what they are telling you (e.g., the report window).  The windows you should have and leave open, and the one you need to have “active” can be a bit tricky, so carefully follow the steps until you are comfortable with the software.  

1) As you work through the tutorials and refer to/review the reading assignments for trip generation, discuss with your partner and prepare a written discussion for each of the following questions (refer to discussion we had in class or class notes from the trip generation lecture.):

a) What two factors determine the number of trip purposes you should use? (see page 19)
b) Could network characteristics be used in trip generation?  How? (note: not in the manual – think about it)
CROSS CLASSIFICATION uses trip rates based on one or more "explanatory" or "independent" variables.  These trip rates are determined by aggregating data from surveys such as the National Household Travel Survey (NHTS), Census Public-Use Microdata Samples (PUMS), or from household surveys (or Census “add-on” surveys conducted in specific metropolitan areas).  Des Moines, for example, contracted with the Census Bureau to have additional data collected in its metro area during the NHTS. 

c)  List six of the most common variables that might be used in estimating the number of person trips that are generated at the household end of a trip. (note: not necessarily in the manual – see other sources including one or more of the trip gen lecture, internet, or quizzes/videos you’ve seen)
d)  What are the dangers of trying to calculate trip rates using several explanatory variables with several "levels" for each variable?  Your response should consider the ability to obtain "good" averages in the current year, and the ability to forecast to the horizon year. (note: not in the manual – think about it)
REGRESSION ANALYSIS has been used in urban transportation planning for trip generation analysis as average estimates of the independent variables in each zone for the horizon year may be easier to develop than estimates for several levels (categories) of the same independent variables.  The following two scenarios are presented to spur your thinking about issues that may arise in forecasting when using regression models.
2) Scenario 1: A researcher has approached the city council indicating that he found a way to reduce the losses due to fire in the community.  The strategy:  - stop sending fire trucks to fires.  His analysis of the data indicated that if more fire trucks are sent to a fire, the final reported fire damage is usually higher.  What is the fundamental problem with the researcher’s conclusion about how to reduce fire damage?  Can you use the terms “correlation” and “causation” in your answer?
3) Scenario 2: Examine the sample model file shown 2/3 of the way down on page 38 of Manual B.   Note that the parameter for the variable “number of children under age 5 in the household” is negative?  Why do you think this parameter is negative?  
4) Create the text for a TransCAD MODEL (*.mod) file that could be used to estimate trips if the regression equation to be used were:

Y  =  1.4 +3.2*(People per Household)  +  1.6*(Autos per Household.)

Use the format indicated on p. 38 of Manual B.  For another example, look at the TransCAD tutorial folder and locate a .mod file; inspect it with notepad or other text editor.  Include the text of your model file in your lab report.
PART B: Model Calibration, Validation and Use
Now use TransCAD to work with a real data set to develop a trip attraction model using regression analysis.  The dataset is from an older version of the Ames travel demand model.  
______________________

Note: the steps below are for ready reference – skip them now and refer back to them as needed when you calibrate and run your models, below.

Handy Steps to calibrate a model:

1. Open data file

2. Procedures/Statistics

3. Statistics/Model Estimation

4. Regression

5. Choose dependent variables on dependent tab

6. Choose (ctrl-click) independent variables on independent tab

7. Save model as myreg (for “my regression”)

8. Show the report to view your model (look at the bottom of this file – all runs are appended to the bottom.  If TransCAD will not show the results, it may be because you are not working on the c drive.  You can still view the model (myreg.mod) or output (report.txt) with a text editor.  You can cut and paste or use screen prints from the reports you run.

Handy Steps to run a model (or validate):

1. Open data file

2. Procedures/Planning

3. Planning/Trip Productions/Apply a Model

4. Choose myreg

5. Choose your dataset from the Apply-To list

6. Choose [Forecasted or appropriate column name] in the Results-in box

7. Click Regression, OK

______________________

Download and save the two dbase data files posted on the syllabus under lab 5.  Unzip them.  

Start TransCAD, and open the first data set (set1.dbf).  One of the database records (rows) has a mean trip rate (WORK_TRIPS) that is quite different (in fact, several standard deviations different) than the mean of all other observations.  Find that particular data record (hint: sort the data on WORK_TRIPS), record its ZONE_ID, and delete it as it is probably an outlier.)  
5) What was the ZONE_ID of the record you deleted?
Regression tools are found in the Statistics tool box (Procedures: Statistics).  Use Correlations and Model Estimation tools to develop your model.  Use the Correlation tool in 
MODEL CALIBRATION (fitting a model)
TransCAD’s Statistics menu to determine correlations between the independent and possible dependent variable before you begin the model development.    Note: the dependent variable is WORK_TRIPS.
6) Which 3 variables appear to have the most potential for fitting the model (highest correlation with WORK_TRIPS)?   
Select the three independent variables that are most correlated to the dependent variable (WORK_TRIPS).  Note that WORK_TRIPS is a rate, which is computed by dividing SURVEY_WOR (surveyed work trips) by HOUSEHOLDS (number of households).  Therefore, you do not want to use SURVEY_WOR in your model, as you would not have access to this information if you wanted to estimate WORK_TRIPS for a different set of zones or a future model. 
Use TransCAD to develop a multivariate (3 variable) model using work trips per household (WORK_TRIPS) as the dependent variable.  Use dataset set1.dbf to calibrate or “fit” your model.  Save your model file as calib.mod in your working folder.  

Each time you run a TransCAD process (like calibrating or applying a trip generation model), it creates a log file or report that includes some basic information about the program that was executed, the time and date, and some outputs.  The report is available for viewing after you run a program.  You will get a green light if the program ran successfully and a red light if there were problems.  In any case, you can review the “report” file at that time.  The report file includes information about all previous program runs as well, and is not erased until you tell it to do so (in room 134, these files may be erased each time you log in, so if you want to keep any part of the file, save it to your personal folder).  A dotted line appears between each program run, with the information for the latest run appearing at the bottom of the file.

7) Print your 3 variable model (equation or .mod file) and list the measures of goodness of fit.  

8) What does the t-test indicate about the significance of the variables you chose? 
9) Do any of the three independent variables seem unreasonable or have inconsistent signs based on their correlations with work trips?   

Run a second model using only the two most significant and reasonable variables that are not highly correlated with each other.
10) Print your 2 variable (bi-variate) model (equation or .mod file) and list the measures of goodness of fit.  

11) Verify that your second (2 variable) model is statistically valid.  Are all parameters statistically different than zero at the 5 percent significance level (P<.05)?    Click here for a reference on interpreting regression outputs.  Click here for a p-value/t-value calculator as TransCAD does not directly provide p-values.  Use 100 as the “degrees of freedom.”  Note, the java application may not work using Internet Explorer – if not, try Firefox.  You can get the degrees of freedom from TransCAD (“total degrees of freedom”).  Note that Excel and TransCAD regressions may give slightly differing results.  
MODEL VALIDATION (applying and testing a model)
Now  validate or “test” your model by applying the data in the second data set (set2.dbf). Refer to pages 35-38 for instructions on fitting and then applying a model (from TransCAD Manual B). 

12) Why should you NOT use the same data set to validate a model as you used to calibrate it?
.  

set1.dbf and set2.dbf were originally formed by taking a larger data set (all the zones of the model) and dividing it randomly into two subsets.  
13) Why do you think this division was made randomly?  

Now open the second data set (set2.dbf).  Create a new column (field) in set2.dbf called “ESTIMATE2” using Dataview – Modify Table – Add Field. Add another field called “EST2TOT”. Recall that your model estimates trips per household.  Since the number of households is provided in the data set, you will be able to compute the total number of work trips expected in each zone based on your model.  

Now run (Statistics – Model Evaluation) your 2 variable model on the set2.dbf data.
Populate “ESTIMATE2” with the model estimate (output for dependent variable).  Next,  populate “EST2TOT” with ESTIMATE2*HOUSEHOLDS.  Note that Set2.dbf includes a field with actual work trips (WORK_TRIPS) that can be used for validation.  
Examine the agreement between actual work trips and estimated work trips for each model.
14) Save the new set2.dbf with its new populated fields as an excel file.  Using excel, prepare two scatter plots (one for each model) with predicted trips as the y axis and actual trips as the x axis.  Show a 45 degree line which is where all points would be if the model explained all variation in trips.  Report R squared and percent root mean squared error (%RMSE) for each model and label this on the plots.
For percent RMSE, use:

[image: image1.emf]
15) Discuss your results. What do you think about the effectiveness of the prediction model?  Do you have any concerns with using the model?
16) In your report, discuss: How do we know if some of the independent variables in a regression model are correlated?  Why would this be a problem?  Scan the following: Collinearity, by Gerard E. Dallal, Ph.D. (copyright).  What tools do Excel and/or TransCAD provide that can help you to eliminate (or at least recognize) correlations between independent variables in regression models? Hint: you should at least list the tools you used, above.
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