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I. Aim, Results of Mastering the Discipline and Prequisites 

 

Analysts have to deal with hierarchical data structures increasingly more often. In particular, one 

encounters them in the context of cross - country comparisons. Classic regression methods 

applied to such data result in biased estimates. There are several ways to deal with this problem. 

One popular method is the multilevel regression. This course covers the basic tenets of this 

method with applications to international survey research data.  

 

The course assumes the student's knowledge of linear and binary logistic regression modeling. 

The workload of the course includes participation and preparation for classroom activities, use of 

open datasets for analyzing individual and country effects in cross-country perspective, and an 

individual project in essay form that could be developed into a journal article. 

 

Learning Objectives  

 To study principles of multilevel modeling, its advantages and limitations. 

 To be able to read and interpret results of multilevel modeling using formulae and 

regression tables.  

 To learn analyzing sociological and political issues using multilevel research design. 

 To employ real comparative survey data for studying sociological and political issues in 

multilevel paradigm.  

Learning Outcomes  

 To understand the basic principles of multilevel modeling. 

 To be able to access the results of multilevel modeling and interpret them statistically and 

sociologically. 

 To model individual cases within groups choosing the best model. 

 To apply multilevel modeling techniques in practical research. 

 

Detail knowledge of basic statistical concepts is required for this course. 

 

The basics of this discipline should be used in the following courses and activities: 

 Master thesis writing 

 Research seminar 

 

 

II. Content of the Course 

Topic 1. Introduction. The idea of hierarchical modeling. Pre-requisites for multilevel 

modeling. Alternatives to multilevel modeling. 
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This class is designed to explain the limitations of multilevel research, and the opportunities it 

gives. We’ll work on issues of statistical treatment of clustered data, including multi-level 

propositions, micro-macro relations, the concept of levels of data and hierarchy as an 

organizational principle of certain types of data. We overview the most common situations when 

multilevel modeling is used in social and political science, and figure out the principle of 

grouping, nestedness, and cross-classification. We discuss what happens if we do not apply 

multilevel modeling to hierarchically organized data (taking it as pooled), what to do if the 

number of second level units is too low, if the sizes of groups vary strongly etc.   

 

Topic 2. A basic (empty) multilevel model. Intra - class correlation coefficient. Individual - 

level predictors. Group - level predictors. Fixed intercept. Fixed slopes 

At this class we start with the basic regression formula, and unfold the mathematical backstage 

of multilevel modeling by complicating it stepwise. We introduce the idea of dividing explained 

variance between levels and discuss intra-class correlation coefficient as a measure of explained 

variance at the second level. We also train to distinguish predictors between levels. We estimate 

a regression model with fixed effects only and learn how to interpret its coefficients from the 

output, and match those coefficients to the regression formula. Using stargazer and sjPlot 

packages we start working on better visualization of the tables, paying special attention to non-

default solutions and modifications of the tables received.  

 

Topic 3. Varying intercepts. Varying slopes. Cross-level interaction in multilevel models 

We continue complicating the regression formula by randomizing intercepts first, and slopes 

second, and accessing the interpretation of the coefficients provided by R. We deploy lme4 

package in R to get calculate the regressions. Cross-level interaction effects are discussed and 

visualized with sjPlot package. We discuss the topic of marginal effects and work extensively on 

interpretation of the results received. This class is based on  

 

Topic 4. Multilevel binary logistic regression 

We return to the basic logistic regression formula to repeat the concept of odds, log odds, logit, 

etc., and make it more complex by adding multi-level perspective to it. We estimate a model 

step-by-step in the same manner we used to practice with the basic multilevel model to see the 

difference. Some time is dedicated to discussing better ways to report logit models (choosing 

between odds and estimates in the tables, for example). Chapter 17 can be used for reference. 

Students are supposed to practice this type of modeling in their second home assignment that has 

to be submitted by class 7.  

 

Topic 5. Mid-term project proposal presentation 

See section 8 of this syllabus for details of the presentation.  

 

Topic 6. Testing and model specification, model comparisons 

We work extensively on methods of quality assessment, as in multilevel models this process 

requires more sophistication due to numerous assumptions and complicated nature of modeling. 

Chapters 6 and 10 give a sense of the major issues here. We also extensively discuss the process 

of modeling, and recommend to follow the principles suggested by Snijders and Bosker starting 

from individual level, then adding second-level predictor, followed by interaction effects, and 

continue with randomization of slopes. Alternatives are also discussed.  

 

Topic 7. Discrete dependent variables in multilevel models 
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Being a more advanced topic, discrete variable multilevel analysis unites multinomial and 

ordered regressions. We discuss complications of such modeling, and apply packages 

MCMCglmm and ordinal to those issues. As the former implies Bayesian approach, and is 

somewhat more complicated, we extensively interpret the results received in class. For ordinal 

models, we discuss the concept of thresholds, equidistance, and the assumption of latent concept 

behind the variable. Chapters 17.3 and 17.4 can be used for reference.  

 

Topic 8. Imperfect hierarchies, cross-classified data structures 

Here we address the issue of imperfect hierarchies, when, for example, one person belongs to 

two groups that are non-nested, but rather residing on the same level (e.g. migrants who can be 

grouped to their country of origin as well as to their country of residence). Employing Chapter 

13 from Snijders and Bosker, learn how to estimate, visualize, and interpret models with multiple 

group membership.  

  

Topic 9. Class discussion of issues in individual projects prior to submission 

This is a wrap-up session in an Q&A style. Students have an opportunity to ask their questions 

regarding all stages of modeling and reporting their results prior to final paper submission. 

Students are welcome to show their results so that their classmates can help with interpretation. 

Students are also encouraged to show some of their tables to see how other people perceive 

them. It helps figuring out the best way of presenting the results of complicated models. Graphs 

are also discussed.  

 

III. Grading 

- 4 homework assignments (20%, 5% per each assignment). 

- Mid-term presentation of the individual project proposal (10%). 

- Mid-term exam (20%) 

- Individual research project essay in English (final project): 3000-3500 words (40% of total 

grade). 

- Late assignments will be graded down. 

- Plagiarism will result in failure. Papers submitted for other classes cannot be reused. 

 

Rounding the final grade 

If the final grade is non-integer, it is rounded according to algebraic rules. If has a half (.5) at the 

end, we are rounding upward.  

 

IV. Grading Tools 

In-Class Participation and Attendance: 

Participation is required and expected. During the lectures active participation in discussion is 

needed, so the students are supposed to read the textbook. Seminars will include working with 

data.  

 

Homework 
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Homework will be given twice for long intermissions between the classes. The first homework 

will be related to general logic of multilevel analysis. The second homework will be on a 

multilevel model with a normally distributed dependent variable. The third will be on a 

multilevel binomial logistic regression. The third will be related to reviewing existing multilevel 

article.  It the second and third homeworks students will have to repeat modeling that had been 

studied during the class on a different dataset, modifying the given script and give statistical and 

sociological interpretations of the results received. Students are supposed to submit their script 

and their descriptive text as homework.   

Mid-term presentation: individual project proposals 

Students are supposed to show their preliminary work on the final project on multilevel 

modeling. Only brief overview of theory or literature review is required at this stage. The focus 

of presentation is research design and operationalization of concepts, especially the limitations. 

The presenter is supposed to prepare a PDF or a PowerPoint presentation of 6 to 7 slides with the 

following content:  

Slide 1: The name of the student and the project title 

Slide 2: Research puzzle (what is of interest/understudied/puzzling) 

Slide 3: Brief overview of the theoretical framework and/or contemporary literature on the 

proposed topic  

Slide 4: Chosen dataset, potential advantages and limitations when using that dataset 

Slide 5: Proposed second-level variables, sources of those variables 

Slide 6: Operationalization of the proposed concepts. Variables that the student plans to use 

(including their coding) 

Slide 7 (optional): Descriptive statistics on the variables of interest (distributions, correlations, 

etc.) 

Individual research project essay in English (final project) 

The final work for the course is an essay of about 3000-3500 words in English related to 

sociology or political science in cross-national comparative perspective conducted in multi-level 

statistical paradigm. This text is intended to be a draft for an article that can be published in a 

peer-reviewed journal after some revisions. The essay is supposed to include an abstract, an 

introduction, a theoretical section and\or literature review, hypotheses derived from the theory, 

some methodological discussion, a model built on one of the cross-country datasets, and a results 

section. Discussion section should follow to wrap up and embed the empirical results into the 

existing discourse. The most important aspects to be graded are the creativity of the research 

idea, the operationalization, proper modeling, and clear understanding of the limits of research.  

Please do not hesitate contact me via email at ovolchenko@hse.ru with “Multilevel modeling” as 

the topic on any issues considering this course. 

 

V. Sources 
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5.1 Main Literature   

1. De Leeuw, J., Meijer, E., & Goldstein, H. (2008). Handbook of multilevel analysis. New 

York: Springer. URL: https://link.springer.com/book/10.1007/978-0-387-73186-5 

     

Additional Literature  
1. Smith, R. B. (2011). Multilevel modeling of social problems: A causal perspective. Springer 

Science & Business Media. URL: https://link.springer.com/book/10.1007/978-90-481-9855-
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All the materials for self-study will be available in the Learning Management System (LMS) 

 

5.2 Software 

№ 

п/п 

Name 

 

Access conditions 

   1.  R version 3.5.1 From the university’s internal network (contract) 

2. Rstudio 1.1.463 From the university’s internal network (contract) 

 

5.3 Material and technical support 

Classrooms for lectures and seminars on the discipline provide for the use and demonstration of 

thematic illustrations corresponding to the program of the discipline, consisting of: 

 PC with Internet access (operating system, office software, antivirus software); 

 multimedia projector with remote control. 

Classrooms for the lab sessions supposed to provide each student with a personal desktop 

computer. (max. 2 students per 1 computer) 

 

 

Special conditions for organization of learning process for students with special needs  
 

The following types of comprehension of learning information (including e-learning and 

distance learning) can be offered to students with disabilities (by their written request) in 

accordance with their individual psychophysical characteristics: 

1. for persons with vision disorders: a printed text in enlarged font; an electronic 

document; audios (transferring of learning materials into the audio); an individual advising 

with an assistance of a sign language interpreter; individual assignments and advising. 

2. for persons with hearing disorders: a printed text; an electronic document; video materials 

with subtitles; an individual advising with an assistance of a sign language interpreter; 

individual assignments and advising. 

3. for persons with muscle-skeleton disorders: a printed text; an electronic document; audios; 

individual assignments and advising 

https://link.springer.com/book/10.1007/978-90-481-9855-9
https://link.springer.com/book/10.1007/978-90-481-9855-9

