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Educational format Without use of online course 

 

I. Goals and Results of Mastering the Discipline; Prerequisites 

 

This course will take a modern, data-analytic approach to the multiple regression model. Our 
coverage of the material will emphasize the ways that graphical tools can augment traditional 
methods for describing how the conditional distribution of a dependent variable changes along 
with the values of one or more independent variables. The course will examine the basic nature 
and assumptions of the linear regression model, diagnostic tools for detecting violations of the 
regression assumptions, and strategies for dealing with situations in which the basic assumptions 
are violated. 
 
The goal of the course is ensure that students understand topics and principles of applied linear 
models on an advanced  level. Therefore, at the end of the course the students should: 

 

Know: 

- new insights into the regression analysis 

- various modern extensions to the traditional linear model; 

- complex methods of aggregating data and dimensionality reduction  

- innovative, effective methods for presenting the results from statistical investigations of 

empirical data 

 

Be able to: 

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

demonstrate how they relate to other methods of analysis. 

- work with major linear modeling programs, especially R and SAS, 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: 

- an understanding of advanced methods of linear models and related multivariate exten-

sions 

- the skill to meaningfully develop an appropriate model for the research question  
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- the skill to work with statistical software, required to analyze the data 

 

Basic knowledge of introductory statistics are necessary for this course. In addition, Applied 

Linear Models I course, offered by the “Master of Applied Statistics with Network Analysis” 

program, or a similar course, is required. 

 

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

•Network analysis courses 

•all other program related courses 

 

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

first year (e.g. Contemporary Data Analysis, Introduction to Networks) and sets a crucial prereq-

uisite 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 

SESSION ONE: Examining data 

The first session will introduce the main concepts of preparation for multivariate regression 

analysis. We will discuss graphical displays, data transformations, and other techniques of multi-

dimensional exploratory analysis. 

SESSION TWO: General Linear Models I: The Basics of Least Squares Regression 

The session is a review of basic linear models with an extension to multivariate regression. We 

will review graphical fitting, least-squares fitting, properties of least-squares estimator, statistical 

inference, regression models in matrix form, vector geometry and vector presentation of the re-

gression model, the data ellipsoid and model fit. 

SESSION THREE: General Linear Models II: Effective Presentation I 

The session will go in much more detail into topics of categorical predictors, fitted values, inter-

actions and effect displays, standardization and relative importance of predictors. 

SESSION FOUR: Regression with Categorical Dependent Variables I 

This sessions will provide an understanding of limited dependent variables and problems with 

the OLS models; binary logit and probit models, fitted probabilities and effect displays. 

SESSION FIVE: Regression with Categorical Dependent Variables II 

This session covers ordered probit and logit models, Multinomial logit models, Generalized line-

ar models, Poisson models for count data, Diagnostics for generalized linear models. 

SESSION SIX: Regression diagnostics I: Unusual observations 
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This session will show how to examine outliers, leverage, and influence observations; hat values 

and studentized residuals; and case-deletion statistics. 

SESSION SEVEN: Regression Diagnostics II: Nonlinearity, Nonnormality, and Heteroske-

dasticity 

This session will focus on residual plots, visual and maximum likelihood methods for determin-

ing transformations, weighted least squares to adjust for nonconstant error variance, robust 

standard errors. It will also look at variance inflation, principle components analysis, collinearity 

and model selection, and ridge regression. 

SESSION EIGHT  - Resampling techniques for regression 

This session will introduce bootstrapping and jackknifing, as well as cross-validation. 

SESSION NINE – Nonlinear regression 

This session will examine transformable nonlinearity, polynomial regression, orthogonal poly-

nomials, and non-linear least squares. 

SESSION TEN – Nonparametric regression I: Local polynomial regression  

This session will cover local regression (LOESS) and its fitting parameters, robust local regres-

sion, and degrees of freedom in local regression, M-estimation and iteratively weighted least 

squares and bounded influence regression.  

SESSION ELEVEN - Nonparametric Regression II: Smoothing Splines 

This session will introduce the concepts of piecewise regression, cubic smoothing splines, thin 

plates smoothing splines, and their degrees of freedom. 

SESSION TWELVE – Additive regression models (GAM) and graphical regression 

This session will look at estimation and backfitting, cross-validation for smoothing parameters, 

GAM for binary dependent variables, vector GAM for ordered dependent variables. It will also 

introduce the concepts of model checking plots, visualizing regression with more than two pre-

dictors, and sequentially combining predictors. 

GradingCourse 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% 
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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). 

 

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. Chatterjee, Samprit, and Ali S. Hadi. Regression Analysis by Example, John Wiley & Sons, In-

corporated, 2012. ProQuest Ebook Central, https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=918623. 

2. Brown, Bruce L., et al. Multivariate Analysis for the Biobehavioral and Social Sciences : A 

Graphical Approach, John Wiley & Sons, Incorporated, 2011. ProQuest Ebook Central, 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=693223. 

3. Berry, William, and Mitchell Sanders. Understanding Multivariate Research : A Primer For Be-

ginning Social Scientists, Westview Press, 2000. ProQuest Ebook Central, 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=746870. 

4. Rencher, Alvin C., and William F. Christensen. Methods of Multivariate Analysis, John Wiley & 

Sons, Incorporated, 2012. ProQuest Ebook Central, 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=875890. 

5. Jobson, J. Dave. Applied multivariate data analysis: volume II: Categorical and Multivariate 

Methods. Springer Science & Business Media, 2012. URL 

https://proxylibrary.hse.ru:2176/book/10.1007/978-1-4612-0955-3. Springer Link. 

 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=693223
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=746870
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=875890
https://proxylibrary.hse.ru:2176/book/10.1007/978-1-4612-0955-3
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5.2 Additional Literature 

 
1. Izenman, Alan Julian. "Modern multivariate statistical techniques." Regression, classification and 

manifold learning(2008). URL https://proxylibrary.hse.ru:2176/book/10.1007/978-0-387-78189-

1. Springer Link. 

2. Christensen, Ronald. Advanced linear modeling: multivariate, time series, and spatial data; non-

parametric regression and response surface maximization. Springer Science & Business Media, 

2001. URL https://proxylibrary.hse.ru:2176/book/10.1007/978-1-4757-3847-6. Springer Link. 

3. Velu, Raja, and Gregory C. Reinsel. Multivariate reduced-rank regression: theory and applica-

tions. Vol. 136. Springer Science & Business Media, 2013. URL 

https://proxylibrary.hse.ru:2176/book/10.1007/978-1-4757-2853-8. Springer Link. 

 

5.3  Software 

№ 

п/п 

Name 
 

Access conditions 

  

 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://proxylibrary.hse.ru:2176/book/10.1007/978-0-387-78189-1
https://proxylibrary.hse.ru:2176/book/10.1007/978-0-387-78189-1
https://proxylibrary.hse.ru:2176/book/10.1007/978-1-4757-3847-6
https://proxylibrary.hse.ru:2176/book/10.1007/978-1-4757-2853-8
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

