
 

 

 

FACULTY OF SOCIAL SCIENCES 
 

Applied Statistics with Network Analysis (MASNA) Program 

 

Applied Bayesian Methods Course Syllabus 

 

Professor:     TBD 

Office:   TBD 

Office Hours:   TBD 

Email:    TBD 

 

Class Hours:  TBD 

 

 

I. Text & Materials 

 

1. Required readings: 

 Andrew Gelman and Jennifer Hill. Data Analysis Using Regression and 

Multilevel/Hierarchical Models. Cambridge University Press, 2007 

 Jeff Gill. Bayesian Methods: A Social And Behavioral Sciences Approach. Chapman and 

Hall, Boca Raton, FL, 2008. 

 Additional readings in the form of articles are provided at the end of this syllabus as part 

of the course schedule. 

2. Software 

This course will utilize R software. You are expected to have at least some R fundamentals prior 

to attempting this course. For those of you unfamiliar with R, I strongly recommend: 

 Jon Fox and Sandford Weisberg. An R Companion to Applied Regression. Sage, 2011. 

 

II. Course Summary, overview and objectives 

 

This course introduces the basic theoretical and applied principles of Bayesian statistical analysis 

in a manner geared toward students in the social sciences. The Bayesian paradigm is particularly 

useful for the type of data that social scientists encounter given its recognition of the mobility of 

population parameters, its ability to incorporate information from prior research, and its ability to 

update estimates as new data are observed. 

 

The course will begin with a discussion of the strengths of the Bayesian approach for social 

science data and the philosophical differences between Bayesian and frequentist analyses. 

Next, the course will cover the theoretical underpinnings of Bayesian modeling and provide a 

brief introduction to the primary estimation algorithms. The bulk of the course will focus on 

estimating and interpreting Bayesian models from an applied perspective. Students will be 

introduced to the Bayesian forms of the standard statistical models taught in regression and MLE 
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courses (i.e., normal, logit/probit, Poisson, etc.)as well as a variety of measurement and 

multilevel models. This course assumes a solid understanding of the linear model and matrix 

algebra and some exposure to models with limited dependent variables. The course will rely 

heavily on R for estimation. Prior experience with this software package is preferred but not 

assumed.recommend that you do so- you will find them all to be important and useful reference 

sources.  

 

The Course develops the following competencies 

Competencies 
NC/NRU-

HSE Code 

Descriptors - the learning 

outcomes (the indicators 

of achievement) 

Teaching forms and 

methods of  that 

contribute to the 

development of a 

competence 

Systemic Competencies    

1. Ability to independently 

learn new research methods, 

change the scientific and 

production profile of their 

activity. 

 СК-3 Can use new methods and 

techniques of network 

analysis, additional 

packages and tools, without 

direct supervision.  

Lectures, readings, in-

class exercises, data 

analysis projects 

2. Ability to analyze, verify, 

evaluate the completeness of 

information in the process of 

their professional activities, to 

replenish and synthesize 

missing information, if 

necessary. 

CK-6 Able to analyze, verify, 

evaluate the completeness 

of information, can 

integrate information found 

from various sources and 

compensate for lack of data 

by adjusting models. 

Lectures; independent 

work. 

Instrumental Competencies 

3. Ability to solve the tasks of 

professional activity as a part of 

the research and production 

team in accordance with the 

profile of training, to 

communicate with experts in 

other subject areas. 

ПК-17 Can solve different tasks of 

professional activity. 

Effectively communicate 

with experts from other 

areas.  

Lectures, in-class 

exercises, data analysis 

projects 

 

III. Teaching components 

 

This course will emphasize advance preparation for each class period and will involve a 

high level of class participation. Often, experiential exercises and simulations will be used to 

illustrate key network analysis concepts. While I do not take attendance, missing classes on a 

regular basis will be detrimental to your learning. 

 

Teaching Format 

This is an interactive, participatory course. The course will be run mainly as a combination of 

lectures, small group discussions, and in-class exercises.  In order to have good discussions of 
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the course materials, students must come prepared for class. This means having read the 

assigned reading materials before class and coming prepared to discuss the readings and 

ask questions.   
 

Lectures 

Lectures are an integral part of this course, and they consist of two parts: the material I present in 

class and a slide deck with many more details (which we do not have time to go over in class). 

The slide deck, in many cases, is almost sufficient for you to master the material. In other words, 

if you read and understand everything in the slide deck, the assigned reading will only solidify 

the material further, but may not be required to do well in class. If you have issues with what is 

written in the slide deck, then the assigned reading material is essential – you must read and go 

through every minute detail, or you are highly unlikely to succeed. 

 

IV. Requirements and Evaluation Criteria 

Grades 

Course grades will be computed as follows: 

 

Course Element % Towards Final 

Grade 

Mid-term Exam 30% 

Mid-term take-home exam 30% 

Final Project 70% 

Extra credit As assigned 

Total 100% 

 

 

Grading Scale, Rounding, and Curves:  

 

Your grade is the grade you earn. There is no curve imposed in this class.  

 

I prefer to hear your concerns about grading during the semester. Do not wait until the end of 

the semester to see me regarding problems with course materials or your performance (it 

will be too late to address deficiencies at the end of the semester). If you are aware that you 

must achieve a particular grade in this course, please see me during the first week of the course. 

This will allow me to alert you of deficiencies in your performance. There is nothing that either 

of us can do at the end of the course. 

 

Extra-credit: I firmly believe that education does not start and end with the required course 

material. Very often, what you remember the most from the course does not come from a book, 

but perhaps from a wise comment by a peer, a clever exercise, or an article you’ve read in Wall 

Street Journal because you related it to the course you were taking, but would have missed 

otherwise. I encourage students to learn things outside of class. I will sometimes point you to the 

facts or readings that I find interesting, and may ask you to write a page or two, or lead a 

discussion on such a topic. Because these topics often come up after the grading system has been 
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announced and we are well into the semester, I will assign extra-credit points to them. A few 

things need to be noted: 

 You do not need extra credit to do well in this class. Please do not feel obligated to turn 

in extra-credit assignments you are not interested in doing.  

 Extra-credit assignments are due on their due date, and cannot be made up for ANY 

reason (including university-approved absences).  

 DO NOT ask me for extra-credit assignments at the end of the semester if you are a few 

points short of your desired grade. Take care of any potential shortfalls when the 

opportunities are provided. 

 Extra-credit opportunities will be offered to everyone. No individual extra-credit 

assignments will be offered or provided for any reason.  

 

 

In-class Labs 

There will be a lab assignment in almost every seminar, depending on our progress. Since we 

will be learning R, and learning quickly, you will need to devote a substantial time to it. Seminar 

labs should help you with this task. At the end of the lab, you will submit your completed 

assignment for the day (or as much as you were able to complete) to me via LMS.  

 

Rounding and grade calculation 

Your final grade is an average of a cumulative grade and a final exam grade. Grades earned as 

percentages will translate into point grades in 10% increments: 10% - 1 point. 20% - 2 points, 

etc. Grades will be assigned as whole grades only. Grade rounding follows the standard 

mathematical averaging rules: 34.9% is a 3: 34.99999% is a 3, and only 35.0% is a 4. I know 

1/10 of a percent is not a big deal, but please do not ask me to “bump” your grade 1/10 of a 

percent; earn it instead.  

 

V. Tips for Success and Other Issues of Concern 

 

Absences and Excuses 

You are responsible for attending class. If you miss class, you are still responsible for everything 

covered in class, including announcements. Absences excuse you (the body) NOT ANY WORK 

THAT IS DUE, even if excuse is documented.  Failure to turn in assignments on time will result 

in a loss of participation/responsibility points, and a zero on the assignment.  Similarly, being 

absent does not excuse you from obtaining handouts and assignments that you may have missed.  

It is your responsibility to find out what you have missed and to make arrangements to obtain 

any handouts, assignments, etc.  All work is due as stated in the course schedule. Exception: 

religious observance absences as stated below. 

 

Religious Observance: In keeping with university policy, accommodations will be made for 

observance of religious holidays. I require that you request accommodations in advance by 

notifying me in writing.  

 

Class preparation  
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Considering that class preparation is a personal matter, and that there is no one formula, the 

following are some generally recommended guidelines for most cases:  

 

1. Read the assigned material quickly, noting the major issues and a general sense of the 

layout. Read to get a sense of what the chapter is about. Ask yourself how you can relate 

to the materials covered, and whether all the new terms make sense.  

2. Reread the material carefully, annotating, highlighting and distinguishing important 

information, omissions, and questions raised by the reading.  

3. Decide what the most important issues are. Write down questions you don’t understand. 

4. Discuss the chapter with others, before class if possible, to test out your ideas and further 

your understanding of the issues.  

5. Prepare notes to guide your class participation, including: answering assigned questions, 

summary of the main issue(s), further questions raised by the reading, assumptions made 

by the chapter, your personal experiences,  and possible approaches or solutions to any 

problems assigned with the chapter.  

6. DO YOUR HOMEWORK and ATTEND SEMINARS TO COMPLETE LABS. 

 

Messages and Memos for Me 

If you have any messages or specific requests for me, please submit them by e-mail or in typed 

format. Ensure that your message includes your name, a complete description of your concern, 

and a recommendation for resolution. Please note that I have a very busy inbox; usually, I answer 

emails only once a day, very early in the morning. So if you send me a question around 10 am, 

please do not expect to receive answer until the following day. 

 

Stay Informed about Class Schedules & Policies 

It is the student’s responsibility to stay informed about class schedules and policies. The 

information you need is included on both the paper copy of the syllabus, and the online website 

pages. In addition, announcements will be made regularly in class and on website, and it is your 

responsibility to keep up with that information. If you are unclear about any policies or other 

information, please ask promptly. Don’t wait and get an unpleasant surprise later. 

 

Participation Ground Rules  

In an effort to provide a classroom environment as conducive to learning as possible, the 

following ground rules should be observed:  

 

1. Confidentiality. Concepts and ideas can be taken from the class and discussed freely. 

However, personal stories or issues raised by individuals are to be kept confidential and 

as the property of the class.  

2. Respectful Listening. When differing with another participant's point of view, listen first 

before raising questions. When another participant raises a point we disagree with or find 

offensive, it is important to remember that the human being behind that question or 

comment deserves respect.  Please freely utilize the concepts we’ll learn in the second 

week of class. 

3. Participation. Participants who tend to be quieter are encouraged to contribute to 

enhancing the learning process by sharing their perspectives and experiences. Those who 
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are aware they are prone to monopolizing discussions are encouraged to self-monitor 

their behavior and make room for quieter students.  

4. No Zaps. In keeping with the notion of respectful listening, "putting-down" others in class 

is discouraged. "Zapping" another person often serves to discourage open and honest 

exchange of ideas among the whole group.  

 

Academic Honesty 

Scholastic dishonesty, including cheating in exams or plagiarism, will be treated as a violation of 

university’s regulations. As commonly defined, plagiarism consists of passing off as one’s own 

the ideas, words, writings, etc., which belong to another. In accordance with this definition, you 

are committing plagiarism if you copy the work of another person and turn it in as your own, 

even if you should have the permission of that person. Plagiarism is one of the most severe forms 

of academic dishonesty and can be expected to result in appropriate consequences. 

 

You must complete exams and assignments alone, except group exercises. You may use only the 

materials I specify to help you complete your work. If, due to a disability or extraordinary 

circumstances, you need special accommodations or help in completing course requirements, 

you must see the instructor BEFORE the exam or assignment due date.  Personally, I have no 

tolerance for cheating, regardless of the reason. Simply put, don’t do it. 

 

Copyright Notice 

All handouts in this course are copyrighted, including all materials posted on the website for this 

course.  “Handouts” refers to all materials generated for this class, which include but are not 

limited to the syllabus, class notes, quizzes, exams, lab problems, in-class materials, review 

sheets, and additional problem sets.  You have the right to download materials from the course 

website for your own use during this class; however, because these materials are copyrighted, 

you do not have the right to copy the handouts for other purposes unless the instructor expressly 

grants permission.  

 

Good luck and have fun! 

VI. Course Content 

The topics to be covered in course, with assigned readings, are listed below. They are subject to 

change with notice, and topics may not always be given in the order listed; please see the class 

schedule provided in the separate document. Each lecture will be accompanied by a 

corresponding lab (provided separately). 

1. Introduction, Background, and Basics of Bayesian Inference. Readings: 

a. Gill - Chapter 1 

b. Tom Siegfried. Odds are, it's wrong: Science fails to face the shortcomings of 

statistics. Science News, 177(7):26-29, 2010. 

http://dx.doi.org/10.1002/scin.5591770721.  

2. Review of the generalized linear model. 

3. Review of probability, combining priors and likelihoods. Readings: 

a. Gill - Chapter 2 

http://dx.doi.org/10.1002/scin.5591770721
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b. BruceWestern and Simon Jackman. Bayesian inference for comparative research. 

American Political Science Review, 88(2):412-423, 1994. 

http://www.jstor.org/stable/2944713. 

4. Priors. Readings: 

a. Gill - Chapter 5 

b. JeGill and Lee D. Walker. Elicited priors for bayesian model specificationsin 

political science research. Journal of Politics, 67(3):841-872, 2005. 

http://www.jstor.org/stable/3449575. 

5. Sampling methods and introduction to WinBugs/JAGS. Readings: 

a. Gill - Chapters 8, 9 

b. David J. Spiegelhalter, Andrew Thomas, Nicky G. Best, and Dave Lunn. 

Winbugs version 1.4 user manual. 2003. http://voteview.org/manual14.pdf. 

c. Martyn Plummer. Jags version 3.1.0 user manual. 2011. 

http://sourceforge.net/projects/mcmc-jags/files/Manuals/3.x/. 

6. Convergence Diagnostics. Readings: 

a. Brian J. Smith. boa: An r package for mcmc output convergence assessment and 

posterior inference. Journal of Statistical Software, 21(11):1-37, 2007. 

http://www.jstatsoft.org/v21/i11.  

b. Martyn Plummer. Coda manual, 2012. 

http://cran.rproject.org/web/packages/coda/coda.pdf. 

7. The Normal Distribution and more on Priors. Readings: 

a. Gill – Chapter 3 

b. Jouni Kerman. Neutral noninformative and informative conjugate beta and 

gamma prior distributions. Electronic Journal of Statistics, 5:1450–1470, 2011.    

http://projecteuclid.org/euclid.ejs/1320416981 

8. The Bayesian Linear Model. Readings: 

a. Gill–Chapter 4. 

b. Brad Efron. Why isn’t everyone a bayesian?, 1986. 

http://www.jstor.org/stable/2683105   

9. Missing data. Readings: 

a. Simon Jackman. Estimation and inference are missing data problems: Unifying 

social science statistics via bayesian simulation. Political Analysis, 8(4):307– 332, 

2000. http://pan.oxfordjournals.org/content/8/4/307.full.pdf+html.  

10. Dichotomous variable models 

11.  Measurement and IRT Models. Readings: 

a. Jean-Paul Fox and Cees Glas. Bayesian estimation of a mmultilevel irt model 

using gibbs sampling. Psychometrika, 66(2):271–288, 2001. 

http://www.jeanpaulfox.com/documents/Papers/2001/Fox-Glas-2001.pdf  

b. Shawn Treier and Simon Jackman. Democracy as a latent variable. American 

Journal of Political Science, 52(1):201–217, 2008. 

http://www.jstor.org/stable/25193806.  

12. Measurement Models and Identification.  

13. Ordered and Categorical Outcomes. Readings: 

a. Raymond M. Duch, Jeff May, and David A. Armstrong. Coalition-directed voting 

in multiparty democracies. American Political Science Review, 104(4):698– 719,  

2010.  http://dx.doi.org/10.1017/S0003055410000420  

http://www.jstor.org/stable/2944713
http://sourceforge.net/projects/mcmc-jags/files/Manuals/3.x/
http://www.jstatsoft.org/v21/i11
http://projecteuclid.org/euclid.ejs/1320416981
http://www.jstor.org/stable/2683105
http://pan.oxfordjournals.org/content/8/4/307.full.pdf+html
http://www.jeanpaulfox.com/documents/Papers/2001/Fox-Glas-2001.pdf
http://www.jstor.org/stable/25193806
http://dx.doi.org/10.1017/S0003055410000420
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14. Model Checking and Summarizing Posterior Distributions. Readings: 

a. Gill–Chapters 6 − 7 

b. K.M. Quinn, A.D. Martin, and A. B. Whitford.  Voter choice in multi-party 

deomcracies: A test of competing theories and models. America, 1999. 

http://www.jstor.org/stable/10.2307/2991825  

c. Andrew Gelman, Yuri Goegebeur, Francis Tuerlinckx, and Iven Van Mechelen. 

Diagnostic checks for discrete data regression models using posterior predic- tive 

simulations. Journal of the Royal Statistical Society. Series C (Applied Statistics),  

49(2):247–268,  2000.  http://www.jstor.org/stable/2680852 

15. Introduction to Multilevel Models. Readings: 

a. Gelman and Hill–Chapter 16. 

16. More on Multilevel Models/TSCS. Readings: 

a. Gelman and Hill–Chapters 17 − 18 

b. Boris Shor, Joseph Bafumi, Luke Keele, and David Park. A bayesian multi- level 

modeling approach to time-series cross-sectional data. Political Anal- ysis, 

15(2):165–181, 2007. http://pan.oxfordjournals.org/content/15/2/165.abstract   

c. Michael D. Ward, Randolph M. Siverson, and Xun Cao. Disputes, democracies, 

and dependencies: A reexamination of the kantian peace. American Journal of 

Political Science, 51(3):583–601, 2007. 

http://www.jstor.org/stable/10.2307/4620086  

d. Lisa Blaydes and Drew A. Linzer. Losing muslim hearts and minds: Religiosity, 

elite competition, and anti-americanism in the islamic world. American Political 

Science Review, 2012. 

http://userwww.service.emory.edu/~dlinzer/bl_anti_final.pdf  

e. Kari Lock and Andrew Gelman. Bayesian combination of state polls and election 

forecasts. Political Analysis, 18(3):337–348, 2010. 

http://pan.oxfordjournals.org/content/18/3/337  

17. Multilevel Models continued/discrete level 1 outcomes. Readings: 

a. Andrew Gelman. Objections to bayesian statistics. Bayesian Analysis, 3(3):445–

450, 2008.  

http://stat.columbia.edu/~gelman/research/published/badbayesmain.pdf  

 

http://www.jstor.org/stable/10.2307/2991825
http://www.jstor.org/stable/2680852
http://www.jstor.org/stable/10.2307/4620086
http://userwww.service.emory.edu/~dlinzer/bl_anti_final.pdf
http://pan.oxfordjournals.org/content/18/3/337
http://stat.columbia.edu/~gelman/research/published/badbayesmain.pdf
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