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DEPARTMENT OF CITY AND REGIONAL PLANNING 
University of North Carolina at Chapel Hill 

 
PLAN 721: Advanced Planning Methods 

 
Professor Todd BenDor 
Email: bendor@unc.edu  
Phone: 962-4760 
Office Hours: 4 – 5 M, and by Appt. (please email to confirm 
availability) 
Office: New East 307 
 
Teaching Assistant: Helena Cardenas 
Email: helenacd@live.unc.edu 
Office Hours: 10 – 12 TH and by Appt. 
Office: New East 405 

Spring 2017  
2:30 – 3:45 MW (Lecture) 

Location: New East 301 
9:30 –10:45 T (Lab) 

Location: Carolina Hall 322 
 
Course website: http://sakai.unc.edu 

 
Objectives 

 
This course is a continuation of PLAN 720 and will focus on improving the analytical repertoire of planning students by examining 
several statistical techniques that will be useful in analyzing economic development and transportation issues. 
 
The goal of this course is to enhance student knowledge and skills in order to better understand planning problems, properly obtain 
and analyze data, and correctly interpret and present analysis results. Specifically, this course introduces topics in linear regression, 
logistic regression, and time series analysis. These topics will serve as important background for students’ future courses in 
transportation and economic development planning. The course will further familiarize students with the use of Microsoft Excel 
spreadsheets, as well as introduce students to statistical analysis using STATA (http://www.stata.com/). After taking the course 
students should be able to clearly analyze planning problems and issues using sophisticated statistical methods. Moreover, they 
should be able to support planning decisions based on empirical data and draw logical conclusions from statistical analysis.  
 
We will maintain a course website that will contain course information, course readings, handouts, data and links to relevant 
websites. This website can be found at: http://sakai.unc.edu/. 

 
Approach 

 
Quantitative methods are widely used in both public and private sector planning to inform decisions and build knowledge. This 
process is important since it helps reduce uncertainty in decision-making. Accordingly, this course emphasizes the following themes 
that are central to solving quantitative problems: 
 

1. In order to solve planning problems, they need to be structured. Structuring a problem means that you must develop a 
plausible conceptual structure of a problem, usually by hypothesizing (‘guess’) and operationalizing (‘quantify and put into 
action’) the nature of relationships between the variables in a system.  

2. Having structured the problem, you will need to design their investigation and collect data on important variables. The data 
can be obtained from secondary sources (such as the U.S. Census) or primary sources (e.g. telephone interviews, mail-back 
surveys of the selected population, or measurements in the landscape). 

3. The data needs to be described, visualized and presented in a coherent manner. 
4. Statistical tools are used to understand the nature and properties of specific variables and their inter-relationships. There 

can be considerable variation in the applicability of specific statistical methods, depending on the definition of the problem 
and availability of data.  

5. Planners need to draw logical implications from statistically based studies (for decision-making) and understand a study’s 
contributions to planning knowledge, debate and human progress.  

 
We will strive to help you think about planning issues in rigorous statistical terms. The statistical methods taught in the class will 
provide one of the key lenses with which you can view and analyze planning problems and evaluate solutions. You will learn about 
techniques that can help you make decisions in complex planning situations, where you can use powerful methods to develop 
insights, understand key relationships and predict outcomes. We will emphasize the application and interpretation of statistical 
concepts and output rather than mathematical theory.  
 
 
 



 2 

Course Prerequisites 
 
This course required for economic development and transportation planning students (1.5 credits). PLAN 720 (or equivalent training 
in basic statistics) is a required prerequisite for this course. This course becomes more mathematically intensive than PLAN 720, but 
all evaluations will focus on the correct interpretation and application of techniques rather than theory. 
 
PLEASE REGISTER FOR BOTH THE LECTURE AND LAB PORTIONS OF THE COURSE.  

 
Course Requirements and Grading 

 
The requirements for the course include: 
 

• Active class participation and attendance   15% 
• Assignments (3)     60% 
• Final Exam      25% 

 
Assignments will include exercises that familiarize you with the methods of statistical modeling that we discuss in class. Assignments 
are intended to help students understand the class materials and students are thus expected to work on them individually. 
Assignments are due according to the schedule below.  
 
There will be a final exam that will test students’ knowledge of how to use and interpret the regression models presented in this 
course. 
 
Grading Notes: Generally, an H grade is given for exceptional work that demonstrates a real mastery of course material. L or F 
work substantially fails to meet minimum requirements either due to incomplete coverage of required information, incorrect results, 
or sloppy, unprofessional reporting of results. 
 

Other Academic Business 
 

Missing Class: Students are permitted to miss class for EXCUSABLE absences only (details about excused absences, see UNC-
Chapel Hill’s attendance policy: http://www.catalog.unc.edu/policies-procedures/attendance-grading-examination/). 
 
Policy on Late or Incomplete Work: As a matter of departmental policy, and in order to be fair to your fellow students 
(particularly in light of the extensive time requirements of this course), late assignments will not ordinarily be accepted.  

• No extensions will be given.  
• Zero points will be assigned to work not turned in on time.  

 
IF YOU HAVE A MEDICAL EMERGENCY, PLEASE INFORM THE INSTRUCTOR AS SOON AS POSSIBLE. Grades of incomplete 
may be given in the event of a medical or another emergency. In these cases, a written application for an incomplete on any 
assignment must state the reasons for the request and propose a new deadline. 
 
Important points: 
 

1. This course, like others at DCRP, considers reading comprehension and time management to be a skill. ***PLEASE READ 
THE ASSIGNED MATERIAL BEFORE EACH CLASS ***. 

2. Please bring calculators to all classes. 
3. Students are expected to complete all assignments individually. Discussions with classmates about assignments are 

encouraged, but all final work must be entirely your own. 
4. You are expected to show all work on your assignments. 
5. HARD COPIES of assignments must be turned in at the beginning of class on the due date. [this means you need to find a 

printer ahead of time – not printing the assignment is not an excuse!] 
6. Please arrive on time and turn off cell phones in class. 
7. Please contact the instructor or TA if you have any questions, problems with the readings or the course, or any other 

issues that you wish to discuss. 
8. Students in this class are encouraged to speak up and participate during class meetings. Because the class will represent a 

diversity of individual beliefs, backgrounds, and experiences, every member of this class needs to show respect for every 
other member. 
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Resources: Our purpose as professors is to help you to excel in this learning environment. Should you need further assistance 
beyond the help of the professor, please consult the following on-campus resources: 

• The Writing Center: http://writingcenter.unc.edu/  
• The Learning Center: http://learningcenter.unc.edu/ 
• The Learning Center resources for students with learning disabilities (LD) and/or attention-deficit/hyperactivity disorder 

(ADHD): http://learningcenter.unc.edu/ldadhd-services/ 
• The Center for Student Success and Academic Counseling: http://cssac.unc.edu/  
• Counseling and Wellness Services: http://campushealth.unc.edu  

 
The University's Honor Code is in effect. The University of North Carolina at Chapel Hill has had a student-administered 
honor systems and judicial system for over 100 years. The Honor Code represents UNC-Chapel Hill students' commitment to 
maintain an environment in which all students respect one another and are able to attain their educational goals. As a student at 
Carolina, you are entering a community in which integrity matters – integrity in the work you submit, and integrity in the manner in 
which you treat your fellow Carolina community members. Because academic honesty and trustworthiness are important to 
professional planning, this is a significant University and Departmental tradition. Your attention is called to the Instrument of Student 
Judicial Governance for policies and procedures pertaining to the honor system. We are committed to treating Honor Code 
violations seriously and urge all students to become familiar with its terms set out at https://studentconduct.unc.edu/. If you have 
questions it is your responsibility to ask the professor about the Code’s application. Please consult with the instructor if you are 
uncertain about your responsibilities under that code with respect to this course. 
 
The University of North Carolina – Chapel Hill facilitates the implementation of reasonable accommodations, including resources 
and services, for students with disabilities, chronic medical conditions, a temporary disability or pregnancy complications resulting in 
difficulties with accessing learning opportunities. All accommodations are coordinated through the Accessibility Resources and 
Service Office. Any student who feels s/he may need an accommodation based on the impact of a disability should contact me 
privately early in the semester to discuss your specific needs. Students with documented disabilities should contact the Department 
of Disability Services at 919-962-8300 (SASB North, Suite 2126) to coordinate reasonable accommodations. 

 
Course Materials 

Required: 
1. J. Scott Long and Jeremy Freese. 2014. Regression Models for Categorical Dependent Variables Using Stata (3rd Edition). 

College Station, TX: Stata Press. 
2. Peter Kennedy. 2008. A Guide to Econometrics (6th Edition). Malden, MA: Wiley Blackwell Publishing  

Note: the 4th edition is available for free through library website (denoted as 4E in reading list; 5th edition as 5E) 
3. Please purchase a package of 3x5 index cards for use during class and bring them to each class meeting. 
4. Scientific/graphing calculator capable of logarithmic calculations (e.g. found on smart phones when held horizontally).  

 
Additional: 

• Additional reading materials and links will be posted on the course Sakai website. 
• Kenneth Train. 2003/2009. Discrete Choice Methods with Simulation. Cambridge, England: Cambridge University 

Press. [Online]. Available: http://eml.berkeley.edu/books/choice2.html 
This (free!) book contains great info on discrete choice modeling and is useful for transportation planning issues. 

 
Software and Data:  

Important statistical software tools that we will use include Stata, which is available in the DCRP computer lab, ODUM 
computer lab, the Virtual Computing Lab (‘VCL’; vcl.unc.edu), and UNC VirtualLab (virtuallab.unc.edu).  
 
Computer lab sessions will be offered during the semester to help familiarize students with the software packages that will 
be used in the class. The final two will also be used partly for course review. If you are having problems with Stata, there 
are some great tutorials to better acquaint you with the software: 

§ http://www.ats.ucla.edu/stat/stata/ 
§ http://www.cpc.unc.edu/research/tools/data_analysis/statatutorial 
§ http://www.stata.com/links/resources-for-learning-stata/ 

 
Assignments Lab Sessions 
HW Due Date Topic 
1 Feb. 6 Basic Statistics and Binary OLS 
2 Feb. 22 Multivariate OLS and Time Series 
3 Mar. 10 Logistic Regression (Binary and 

Multinomial) 
 

Lab Date Topic 
1 Feb. 7 Multi-Variate Linear Regression 
2 Feb. 21 Binary Logistic Regression 
3 Feb. 28 Multinomial Logistic Regression 
4 Mar. 7 Multinomial Logistic Regression/Review 
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The professor reserves to right to make changes to the syllabus, including project due dates, when unforeseen circumstances occur. These 
changes will be announced as early as possible so that students can adjust their schedules. 

 
Course Outline 

 
***PLEASE READ THE ASSIGNED MATERIAL BEFORE EACH CLASS *** 
PLEASE BRING CALCULATORS AND NOTE CARDS TO ALL CLASSES 

 

Section 1: Statistics Overview 
 

January 11, 16. NO CLASS DUE TO TRANSPORTATION RESEARCH BOARD MEETING (JAN 8-12, 
WASHINGTON, D.C.), MLK Holiday (Jan 16) 
 
January 18. Course and Statistics Overview 
 

• Sakai: Alan Acock, A Gentle Introduction to Stata, Chapter 1, 3-5 [begins to overview the statistics software we will be using 
in this course] 

• Long and Freese, Chapter 1 (Section 1.1-1.4) [helpful for understanding why we use certain models for certain purposes] 
• Kennedy, A Guide to Econometrics, Chapter 1, pgs. 1-5. (4E: pgs. 1-6; 5E: pgs. 1-6) 

 
Resources if you feel you need additional course preparation: 

• PLAN 720 textbook or other statistics textbooks – inferential statistics (central tendency and dispersion, hypothesis testing, 
and ANOVA). Two good review books can be found in the library (parts are on Sakai for later use in the course): 

o Berman, Evan. 2007. Essential Statistics for Public Managers and Policy Analysts (2nd edition). CQ Press: Washington, D.C. 
o Ken Meier and Jeffrey Brudney. 2002. Applied Statistics for Public Administration (5th edition). Harcourt College 

Publishers: Fort Worth, TX. 
 
**The impetus for this class, especially useful if you are taking PLAN 722 after this: 

Sakai: Batty, Michael. 2001. Models in planning: Technological imperatives and changing roles. International Journal of 
Applied Earth Observation and Geoinformation, 3(3): 252-266.  

 

Section 2: Linear Regression Analysis 
 
Bivariate Linear Regression 
 
January 23. Introduction to OLS 

 
• Kennedy, A Guide to Econometrics, Chapters 2 and 3, pgs. 11-25 and 40-44. (4E: pgs. 10-25 and 42-46; 5E: pgs. 11-28 and 47-

52) 
• Long and Freese, Chapter 2: Introduction to Stata. Pgs. 23-82. 

o Skim this reading - this chapter augments reading from Acock, A Gentle Introduction to Stata. 
 
Additional Sources: 
• In the library, for those of you interested in a longer exploration of the assumptions of linear regression: Berry, William. 1993. 

Understanding Regression Assumptions. Sage: Newbury Park, CA.  
 
January 25, 30. Regression Assumptions and Interpretation 
 

First class session: 
• Sakai: Berman, Evan. 2007. Essential Statistics for Public Managers and Policy Analysts. Chapter 12: Simple Regression. Pgs. 

198-210. 
Second class session: 
• Sakai: Lewis-Beck, Michael. 1989. Applied Regression: An Introduction. Chapters 1 and 2: Bi-Variate Regression. Pgs. 1-47. 

 
Multivariate Linear Regression  
 
February 1. Introduction to Multivariate Linear Regression 
 

• Sakai: Acock, A Gentle Introduction to Stata, Chapter 10 (10.1-10.3) 
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• Sakai: Lewis-Beck, Michael. 1989. Applied Regression: An Introduction. Sage: Newbury Park, CA. Chapter 3: Multivariate 
Regression. Pgs. 47-74 

 
February 6. Model Building and Multicollinearity 
 
ASSIGNMENT 1 DUE 

 
• Kennedy, A Guide to Econometrics: [note: Kennedy’s chapters are short; these total < 30 pages] 

Chapter 6 (Non-linearities; pgs. 93-99) (4E: pgs. 94-101; 5E: pgs. 107-114) 
Chapter 7 (Nonzero Expected Disturbance; pgs. 109-111) (4E: pgs. 113-115; 5E: pgs. 129-131) 
Chapter 8 (Non-spherical errors; pgs. 112-123) (4E: pgs. 116-126; 5E: pgs. 133-144) 
Chapter 12 (Multicollinearity; pgs. 192-198) (4E: Ch. 11, pgs. 183-189; 5E: Ch. 11, pgs. 205-212). 

• Sakai: Acock, A Gentle Introduction to Stata, Chapter 10 (10.4-10.6) 
 
February 8. Transformations and Important Data Points 

 
• Sakai: Acock, A Gentle Introduction to Stata, Chapter 10 (10.7-10.11) 
• Sakai: Klosterman, Richard E. 1990. Community Analysis and Planning Techniques, App. B: Logarithm Review, Pgs 243-

244. 
 
Time Series Analysis  
 
February 13, 15. Time Series Analysis 
 

First class session: 
• Sakai: Klosterman, Richard E. 1990. Community Analysis and Planning Techniques. Chapters 1-3: Pgs 1-48). 
Second class session: 
• Sakai: Berman, Evan. 2007. Essential Statistics for Public Managers and Policy Analysts. Chapter 15: Time Series Analysis. 

Pgs 245-265. 
• Sakai: Meier, Kenneth J. 2002. Applied Statistics for Public Administration. Fort Worth, TX: Harcourt College Publishers. 

Chapter 22: Interrupted Time Series: Program and Policy Analysis. Pgs. 383—400. 
 
Additional Reading 
• Kennedy, A Guide to Econometrics, Chapter 19 (Time Series Econometrics; pgs. 296-303) (4E: Ch. 17, pgs. 263-270; 5E: 

Ch.18, pgs. 319-328). 
 

Section 3: Logistic Regression 
 
Binary Logistic Regression 
 
February 20, 22, 27. Usage and Interpretation of Binary Logistic Regression 
 

ASSIGNMENT 2 DUE FEB 22nd 
 
First class session: 
• Sakai: Acock, A Gentle Introduction to Stata, Chapter 11. 
• Online: UCLA Stata Website. Stata Topics: Logistic (and Categorical) Regression. Available: 

http://www.ats.ucla.edu/stat/stata/topics/logistic_regression.htm 
Second class session: 
• Kennedy, A Guide to Econometrics, Chapter 16 (16.1 – Dichotomous Regression, pgs. 241-244) (4E: Ch. 15, 15.1, pgs. 233-

235; 5E: Ch. 15, 15.1, pgs. 259-261). 
• Sakai: Berman, Evan. 2007. Essential Statistics for Public Managers and Policy Analysts. Chapter 14: Logistic Regression. 

Pgs. 235-265. 
• Sakai: Rogerson, Peter A. 2001. Statistical Methods for Geography. London, UK: Sage. Section 7.6 – 7.8: Categorical 

Dependent Variable. Pgs. 140-150. 
Second class session: 
• Long, J. Scott and Jeremy Freese, Chapter 5: Models for Binary Outcomes: Estimating, Testing, and Fit. Pgs 187-225 and 

Chapter 6: Models for Binary Outcomes: Interpretation (Section 6.1 [Pgs. 227-239],  
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Unordered (Multinomial) Logistic Regression 
 
March 1, March 6. Usage and Interpretation of Multinomial Logistic Regression 
 

First class session: 
• Long, J. Scott and Jeremy Freese, Chapter 6: Models for Nominal Outcomes. Pgs. 385-415 (until 8.8). 
• Online: Introduction to Stata. UCLA: Academic Technology Services, Statistical Consulting Group. Stata Data Analysis 

Examples: Multinomial Logistic Regression. [Online] Available: http://www.ats.ucla.edu/stat/stata/dae/mlogit.htm 
• Online: Introduction to Stata. UCLA: Academic Technology Services, Statistical Consulting Group. Stata Annotated Output: 

Multinomial Logistic Regression. [Online] Available: http://www.ats.ucla.edu/stat/stata/output/stata_mlogit_output.htm 
 
Second class session: 
• Kennedy, A Guide to Econometrics, Chapter 16 (16.3 – Multinomial Regression; pg. 245) (4E: Ch. 15, 15.3, pg. 236; 5E: Ch. 

15, 15.3, pg. 263). 
• Online, Sakai: Newton, Joseph. 2000. Interpreting logistic regression in all its forms (in Adobe PDF format) (from Stata 

STB53, Courtesy of, and Copyright, Stata Corporation). [Online]. Also available: 
http://www.ats.ucla.edu/stat/stata/library/sg124.pdf 

 
Additional reading [especially for those of you using regressions for your MP]: 
• Online, Sakai: Hahn, Eugene D. 2005. Probit and Logit Models: Differences in the Multivariate Realm. The Journal of the 

Royal Statistical Society, Series B (In review): [Online]. Available: http://home.gwu.edu/~soyer/mv1h.pdf 
 
March 8. Final Exam  
 
March 10: ASSIGNMENT 3 DUE 
 
End of the Semester: Course Evaluation 
 

All UNC course evaluations are online. While research indicates that online surveys are the least effective means of 
collecting data, and can have abysmally low response rates, UNC is dedicated to proving survey researchers wrong by using 
online course evaluations. At the end of the semester, DCRP and the College of Arts and Sciences will charm you, beg you, 
and maybe even threaten you to complete the online evaluations.  

 


