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I. Goals and Results of Mastering the Discipline; Prerequisites 

 

Many data structures are nested: students nested within classrooms, workers nested within busi-
ness units, observations nested within individuals, et cetera. Until recently, dealing with nested 
data structures has been difficult both conceptually and computationally. New models that have 
been termed multilevel models (also known as hierarchical [non]linear models, mixed effects 
models, or random coefficient models) lead to separating the lower level effects and the higher 
level effects explicitly into different parts (e.g., Level 1, Level 2, etc.) of the same overarching 
model. Such models are designed to avoid “aggregation bias” and to solve the “unit of analysis” 
problem, all while appropriately accounting for the correlated nature of the “within unit” obser-
vations. This course will introduce students to the general multilevel model with an emphasis on 
applications. We will discuss how such models are conceptualized, the meaning and interpreta-
tion of the parameter estimates, and finally how to implement them in computer programs. A 
major emphasis throughout the course will be on how to choose the appropriate model so that 
specific questions of interest can be addressed in a methodologically sound way. 
 

As a result, students should: 

 

Know: 

- the theoretical foundation of multilevel modeling 

- modern extensions to hierarchical modeling 

- the basic principles behind working with all types of data for building multilevel models 

 

Be able to: 

- explore the advantages and disadvantages of various hierarchical modeling instruments, 

and demonstrate how they relate to other methods of analysis. 

- work with major linear modeling programs, especially R, so that they can use them and 

interpret their output. 

- develop and/or foster critical reviewing skills of published empirical research using ap-

plied statistical methods.  

- to criticize constructively and determine existing issues with applied linear models in 

published work  

 

Have: 
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- an understanding of the basic principles of hierarchical models and lay the foundation for 

future learning in the area. 

- the skill to meaningfully develop an appropriate model for the research question  

- the skill to work with statistical software, required to analyze the data 

 

Basic knowledge of introductory statistics are required for this course. 

 

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

•Applied Linear Models II 

•all other program related courses 

 

The course is strongly related and complementary to other compulsory courses provided in the 

first year (e.g. Applied Linear Models II, Contemporary Data Analysis) and sets a crucial pre-

requisite for later courses and research projects as well as for the master thesis. The course gives 

students an important foundation to develop and conduct their own research as well as to evalu-

ate research of others. 

 

 

II. Content of the Course 

Please note: due to their complexity, some of the sessions will run over multiple class periods. 

SESSION ONE: Introduction to the Framework of Hierarchical Modeling 

The first session will focus on understanding hierarchical / multilevel data structures and applica-

tions multilevel models. 

SESSION TWO: Random effects 

The session discusses analysis of variance and covariance with random effects and choosing the 

location of independent variables.  

SESSION THREE: Parameter interpretation 

The session provides the theoretical basis for the meaning and interpretation of parameters, hy-

pothesis testing, fixed and random effects, and model evaluation. 

SESSION FOUR: Nesting I 

This sessions builds the understanding of cross-sectional nested data structures. 

SESSION FIVE: Nesting II 

This session covers the foundation of longitudinal data structures and nesting in longitudinal 

context. 

SESSION SIX: Multiple levels 
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This session will introduce the multi-center data structures and three-level multilevel models. It 

will also cover the estimation theory for multilevel models. 

SESSION SEVEN: Issues in multilevel modeling 

This session will focus on missing data issues and error structures for multilevel models; other 

statistical and methodological issues in MLM. 

SESSION EIGHT – Extensions I 

This session will provide an overview of extension of multilevel models to a more general latent 

variable models.  

SESSION NINE – Extensions II 

This session will cover design consideration for nested data structures. 

III. Grading 

Course grade will be completed as follows: 

Course Element % Towards Final 

Grade 

Final Exam 50% 

Final In-Class or Take-home exam (at the discre-

tion of the instructor) 

50% 

Participation and responsibility grade 50% 

Homework Assignments (5 x Varied points) 

In-Class Labs (9-10 x Varied points) 

Quizzes (Best 9 of 10, Varied points) 

20% 

20% 

10% 

Total 100% 

 

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. Rounding of cumulative grades and other rounding issues are per-

formed according to the HSE rules. 

IV. Grading Tools 

This class contains several assignments that test student knowledge and understanding through-

out the course.  

Quizzes 

You cannot meaningfully participate in the seminar if you have missed my lecture and did not do any 

reading. Therefore, to encourage you to prepare for seminars, every seminar will have a quiz on the lec-

ture material and all assigned readings for the week. This includes the very first seminar, which will focus 

on Lecture 1 material. You are allowed to miss any one quiz (skip a seminar, not prepare, etc.) – in other 

words, I will count the best 9 out of 10 quizzes that we will have. If you submit all ten, I will count best 

nine. All quizzes will be done online and submitted to me via SurveyMonkey (links will be given in 

class). 
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Important: I record IP addresses and only accept quizzes submitted from with the HSE IP address. Quiz-

zes submitted from other locations are NOT counted towards your grade. In other words, to participate in 

a quiz, you have to be present in class. 

 

In-class Labs 

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

learning SAS, 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.  

 

Homework assignments 

There will be several homework assignments that will provide additional hands-on practice for the con-

cepts we’ve learned in class and practiced during the seminar. Homeworks will be assigned as needed 

throughout the semester. All homework submissions must be done by the stated deadline via the LMS 

system. 

 

V. Resources 

5.1  Main Literature   

1. Wang, Jichuan, et al. Multilevel Models : Applications using SAS®, De Gruyter, Inc., 2011. 

ProQuest Ebook Central, URL https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=835473. 

2. Leeuw, Jan de. Handbook of Multilevel Analysis, edited by Erik Meijer, Springer, 2007. 

ProQuest Ebook Central, URL https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=338520. 

3. IR. Multilevel Modeling Techniques and Applications in Institutional Research : New Directions 

in Institutional Research, Number 154, edited by Joe L. Lott, John Wiley & Sons, Incorporated, 

2013. ProQuest Ebook Central, URL https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=918251. 

4. Little, Todd D.. Longitudinal Structural Equation Modeling, Guilford Publications, 2013. 

ProQuest Ebook Central, URL https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=1137447. 

5. Smith, Robert B. Multilevel modeling of social problems: A causal perspective. Springer Science 

& Business Media, 2011. URL https://proxylibrary.hse.ru:2176/book/10.1007/978-90-481-9855-

9. Springer Link. 

 

5.2 Additional Literature 

 
1. Rutherford, Andrew. Introducing Anova and Ancova : A GLM Approach, SAGE Publications, 

2000. ProQuest Ebook Central, URL https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=254651. 

2. Agresti, Alan. Foundations of Linear and Generalized Linear Models, John Wiley & Sons, Incor-

porated, 2015. ProQuest Ebook Central, URL https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=1895564. 

3. Lindsey, James K. Applying generalized linear models. Springer Science & Business Media, 

2000. URL https://proxylibrary.hse.ru:2176/book/10.1007/b98856. Springer Link. 

 

5.3  Software 

№ Name 
 

Access conditions 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=835473
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=835473
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=338520
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=338520
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=918251
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=918251
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1137447
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1137447
https://proxylibrary.hse.ru:2176/book/10.1007/978-90-481-9855-9
https://proxylibrary.hse.ru:2176/book/10.1007/978-90-481-9855-9
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=254651
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=254651
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1895564
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1895564
https://proxylibrary.hse.ru:2176/book/10.1007/b98856
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п/п 

  

 1. 

 MicrosoftWindows 7 Professional RUS 

MicrosoftWindows 10 

MicrosoftWindows 8.1 Professional RUS 

From the university’s internal network (contract) 

2. Microsoft Office Professional Plus 2010 From the university’s internal network (contract) 

3. R, R studio Open access. URL: https://www.r-project.org/ 

4.  SAS Open access University Edition. URL: 

https://www.sas.com/ru_ru/software/university-

edition.html  

 

5.3 Material and technical support 

Classrooms for lectures on the discipline provide for the use and demonstration of thematic illus-

trations corresponding to the program of the discipline, consisting of: 

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

− multimedia projector with remote control. 
 

https://www.r-project.org/
https://www.sas.com/ru_ru/software/university-edition.html
https://www.sas.com/ru_ru/software/university-edition.html

