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In this course, you will master the foundationgahethodology consisting of a class of
models falling under the “multilevel modeling” ungie. Multilevel data structures consist of
more than one level of analysis, with each levelsgsting of different units of analysis. In the
most common multilevel structure, data are hieriaedfand consist of a nesting structure. In a
two-level hierarchical structure, units of analyfs@n the lowest level (level one) are nested
within units from level two (for example, votergyel-one units] nested within congressional
districts [level-two units]). In a three-level mada third level of analysis is present, within
which level-two units are nested (e.g., votersexkstithin congressional districts nested within
states [level-three units]). We will examine aduhil structures such as cross-classified data,
where the data are non-nested and non-hierarclicatldition, many types of well-known data
structures are special forms of multilevel struegincluding panel data, time series cross
sectional (TSCS) data, and item response models.

Importantly, all varieties of multilevel models ¢inding those discussed above) share
common types of statistical and methodologicalessand moreover, they allow unique
opportunities for modeling various types of polfiand behavioral processes. We will examine
a wide range of multilevel modeling topics in th@murse (see the course schedule on p. 5).

REQUIRED AND RECOMMENDED BOOKS
The following book is required for the course. llwot place orders of the books at the
University bookstore, as you will be much bettdrmfrchasing these online.

Rabe-Hesketh, Sophia, and Anders Skrondal. 2008ilevel and Longitudinal Modeling Using
Sata (Second Edition). Stata Press. [Available for pase at www.statapress.com]

We will also draw on material from the followingktbooks. | will make copies of portions of
these books available to allow students to makésamn their own.

Gelman, Andrew, and Jennifer Hill. 20@ata Analysis Using Regression and
Multilevel/Hierarchical Models. Cambridge University Press.

Raudenbush, Stephen, and Anthony Bryk. 2@02archical Linear Modeling. Sage.

Skrondal, Anders, and Sophia Rabe-Hesketh. 2B8deralized Latent Variable Modeling:
Multilevel, Longitudinal, and Sructural Equation Models. Chapman & Hall/CRC.

If I had to recommend one of these books to pueshlasould recommend Gelman and Hill.



ADDITIONAL READINGS
We will also draw upon some of the following artisland books throughout the course:

Bafumi, Joseph, and Andrew Gelman. 2006. “FittingltNevel Models When Predictors and
Group Effects Correlate.” Presented at the Annuaéfihg of the MPSA.

Bafumi, Joseph, Luke Keele, David K. Park, and 8&fnor. 2007. “Examining Time Series
Cross Sectional Data with Bayesian Multilevel MadePolitical Analysis.

Beck, Nathaniel. 2001. “Time-Series—Cross-Secti®wth: What Have We Learned in the Past
Few Years?Annual Review of Political Science 4:271-93.

Bowler, Shaun, Todd Donovan, and Robert Hannen@08.2'Art for Democracy’s Sake?
Group Membership and Political Engagement in Eufoj@P 65:1111-29.

Cho, Wendy K. Tam, James G. Gimpel, and Joshugck.2006. “Residential Concentration,
Political Socialization, and Voter TurnoutlOP 68:156-67.

Congdon, Peter. 2008pplied Bayesian Modelling. Wiley.
Congdon, Peter. 200Bayesian Models for Categorical Data. Wiley.

Gelman, Andrew, John Carlin, Hal Stern, and Dorfalhin. 2003Bayesian Data Analysis.
Chapman & Hall/CRC.

Gelman, Andrew, and lain Pardoe. 2006. “Bayesiaasvees of Explained Variance and
Pooling in Multilevel (Hierarchical) ModelsTechnometrics 48:241-51.

Gelman, Andrew, and lain Pardoe. 2007. “Averagelietiee Comparisons for Models with
Nonlinearity, Interactions, and Variance Componérfisciol ogical Methodol ogy
(Forthcoming).

Heckman, James J. 1981. “Heterogeneity and Stateridkence.” Irftudies in Labor Markets,
ed. S. Rosen. Chicago, IL: University of Chicaged€Rt

Hsiao, Cheng. 200&nalysis of Panel Data (Second Edition). Cambridge.

Martin, Andrew D. 2001. “Congressional Decision Makand the Separation of Power&PSR
95:361-78.

Park, Jong Hee, and Nathan Jensen. 2007. “Elec@arabetition and Agricultural Support in
OECD Countries.’AJPS,

Rabe-Hesketh, Sophia, Anders Skrondal, and Andielgld3. 2002. “Reliable Estimation of
Generalized Linear Mixed Models Using Adaptive Qudwdre.” Sata Journal 2:1-21.

Rahn, Wendy M., and Thomas J. Rudolph. 2005. “ATdlPolitical Trust in American Cities.”
POQ 69:530-60.

Rodriguez, German, and Noreen Goldman. 2001. “IngadEstimation Procedures for
Multilevel Models with Binary Response: A Case-Stiidlournal of the Royal Satistical
Society, Series A 164:339-55.

Rudolph, Thomas J. 2003. “Institutional Context #mel Assignment of Political
Responsibility.”JOP 65:190-215.



Sastry, Narayan. 1997. “A Nested Frailty Model $arrvival Data, With an Application to the
Study of Child Survival in Northeast BrazilJASA 92:426-35.

Steenbergen, Marco, and Bradford Jones. 2002. “Magi®ultilevel Data Structures AJPS
46:218-37.

Western, Bruce. 1998. “Causal Heterogeneity in Camatjive Research: A Bayesian
Hierarchical Modelling ApproachAJPS42:1233-59.

Western, Bruce, and Simon Jackman. 1994. “Baydsfarence for Comparative Research.”
APSR 88:412-23.

Wilson, Sven, and Daniel M. Butler. 2007. “A Lot koto Do: The Sensitivity of Time-Series
Cross-Section Analyses to Simple Alternative Spestiions.”Political Analysis .

Wooldridge, Jeffrey M. 2005. “Simple Solutions ketinitial Conditions Problem in Dynamic,
Nonlinear Panel Data Models with Unobserved Hetenegy.” Journal of Applied
Econometrics 20:39-54.

Zorn, Christopher. 2000. “Modeling Duration Depencke” Political Analysis 8:367-80.

SOFTWARE

We'll rely on two software program$tata 10 andWinBUGS. We will use Stata’s built-in
commands for estimating multilevel models (the “feimily and the “xtmixed” command) as

well asGLLAMM, which is an add-on package to Stata (createphid Rabe-Hesketh) that
estimates multilevel models. All of the worked exdes in the Rabe-Hesketh and Skrondal book
(the second one in the required readings list)Staea WinBUGS, which can be downloaded for
free, estimates models via the Bayesian / MCMC @gogdr (Gibbs sampling). While we’ll
primarily rely on these two programs, | will showwydifferences and similarities between these
programs and others suchRis

REQUIREMENTS (500 points total)
1. Classparticipation (50 points):Students are expected to complete all of the asdign
readings, to attend each class, and to participatkass sessions.

2. Problem sets: Three major problem sets (100 points each) wilistitute a supermajority of
your responsibilities. Each problem set will reguou to demonstrate your understanding of the
material and the ability to make appropriate intetgtions. The due dates, also noted in the
Course Outline section of the syllabus, are agvt

Problem Set 1. Wednesday, March 4
Problem Set 2: Wednesday, April 1
Problem Set 3: Tuesday, May 12

Two important notes on problem sets:

» All problem sets will be due #lhe beginning of class on the day they are dulewill not
accept late problem sets. Also, these are in-depth, intense assignmentgosavill not
want to wait until the last minute to start themstrbngly suggest working on the
assignments progressively as we get through teeaet material.



* Feel free to work with your classmates on the mobsets. Collaboration can be
beneficial for mastering the material. Howewayy must do your own wotKThat is,
while you can work togethethe final product that you hand in must be your own
work.

3. Class presentation (50 points): Each student will give a brief presdion to the class on a
multilevel modeling topic, preferably one in whigbu have a particular interest. Students can
present on an article that performs a multilevetielimg application or on a methodological
article that explores an advanced topic. Pleassutbwith me about the article or reading you
would like to present on. | would like these prdaéinons to commence around week 3 or 4. |
would like to spread them out throughout the seemesi please let me know your topic as soon
as you can so that | can plan accordingly. Thegmtagion, and associated discussion, should be
around 30-45 minutes, so you should plan a presentthat is about 15-20 minutes.

4. Final Paper (100 points)Due Tuesday, May 19. For the final paper, you will use the skills

you have learned throughout the class to analydenaite up results from a multilevel model (or
models) using your own data. Importantly, the pageject is also intended to give you practice
toward mastering the art of writing a research péipeparticular, discussing results and how
they relate back to the substantive research quiésji the theory, and hypotheses). The paper
should be roughly 12-15 pages (double-spaced)tasiobuld resemble the second half of a
journal article. The paper will be written as iétimtro, literature assessment, and theory sections
have already been written. Use a small amountatesgiving me a rough outline of the research
guestion, literature assessment, and the theosytheé hypotheses to be tested, and then write up
the data and results section as you would do joumnal article. | strongly encourage you to

think about your research question very early emsbemester and to make progress on the paper
gradually throughout the semester. Students shoulth base with me about their papers—
particularly regarding the data they are interesteahalyzing—sometime before the middle of
the semester.

AMERICANSWITH DISABILITIESACT

If you have a physical, psychological, medicalearhing disability that may impact your course
work, please contact Disability Support ServiceSCHEducational Communications Center)
Building, room128, (631) 632-6748. They will detémeawith you what accommodations are
necessary and appropriate. All information and duoentation is confidential.

ACADEMIC INTEGRITY

Each student must pursue his or her academic foaksstly and be personally accountable for
all submitted work. Representing another personikwas your own is always wrong. Faculty
are required to report and suspected instancesadieanic dishonesty to the Academic Judiciary.
For more comprehensive information on academigitig including categories of academic
dishonesty, please refer to the academic judicislysite at
http://www.stonybrook.edu/uaa/academicjudiciary/.

CRITICAL INCIDENT MANAGEMENT
Stony Brook University expects students to resgeetights, privileges, and property of other
people. Faculty are required to report to the @fb€ Judicial Affairs any disruptive behavior



that interrupts their ability to teach, compromisies safety of the learning environment, or
inhibits students' ability to learn.

COURSE OUTLINE AND SCHEDULE
Note: Below, | include the general topics that wedver for each session. | will announce
readings the week before each topic.

1. Jan. 28: Course introduction and introduction to multileweodeling

2. Feb. 4 (Note: We will meet after the job talk, at around 2:1B@0ling, unobserved
heterogeneity, causal heterogeneity, and generdéhspecification

3. Feb. 11: The random intercept model (aka, random effeantsgl) alternatives (e.g., the fixed
effects model); specification and estimation

4. Feb. 18: Shrinkage and pooling in the random intercept ehod

5. Feb. 25: Estimation and interpretation of the random icégt model; introduction to the
random coefficient model

6. Mar. 4: Estimation and interpretation of the random dogfht model; maximum likelihood
and Bayesian estimation
**Problem Set 1 Due Wednesday, March 4

7. Mar. 11: Continue estimation and interpretation of thed@an coefficient model (ML and
Bayesian approaches)

8. Mar. 18: Model fit, model comparison, computing substamjuantities of interest (ML and
Bayesian approaches)

9. Mar. 25: Continue model fit, model comparison, computingstantive quantities of interest
(ML and Bayesian approaches)

10.Apr. 1. Multilevel models for binary responses
**Problem Set 2 Due Wednesday, April 1
**No class on Apr. 8 — Spring Break
11.Apr. 15: Multilevel models for ordinal, count, and nomimesponses
12.Apr. 22: Multilevel models for panel and time-series crssstional (TSCS) data
13.Apr. 29: Multilevel models for duration data
14.May 6: Cross-classified, non-nested models

** Problem Set 3 due Tuesday, May 12
** Final Paper due Tuesday, May 19



