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I. Goals and Results of Mastering the Discipline; Prerequisites 

 

This course is a required foundational course for masters’ students in “Applied Statistics with 
Network Analysis” program, designed to familiarize them with the most recent developments in 
interdisciplinary statistical methods. The students will get an overview of data and approaches to 
analyzing them (remember, “data” is always plural!), including complex models. The course 
will also emphasize problem formulation at the intersection of mathematics and social sciences, 
integrate the most important concepts from probability theory, and overall, is designed as a 
"gateway" to graduate work in statistics, where the mathematical concepts are bridged with ap-
plied concepts and research design, depending on the discipline. 
 

As a results, students should: 

 

Know: 

- the four major areas that contemporary field of statistics is based on: data management, 

statistical inference, statistical prediction, and statistical reporting. 

- the most advanced recent approaches to working with data, including approaches to in-

complete data, different data sizes, and network data. 

- the most recent advances in network science and applied statistical methods, complex sta-

tistical modeling, analysis, and forecasting 

- contemporary software programs used to analyze data 

 

Be able to: 

- build and estimate formalized mathematical models, describing real-life situations 

- estimate the data, find appropriate functions describing the data, visualize data.  

- apply data analysis tools to real-life problems. 

- to criticize constructively and determine existing issues with the use of statistical methods 

in published work  

 

Have: 

- a working knowledge of mathematics of data analysis 

- a working knowledge of different ways of using software programs for data analysis 
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Basic knowledge of introductory statistics are required for this course. 

 

The basics of this discipline should be used in all of the 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 Decision Sciences) and sets a crucial 

prerequisite 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 

evaluate research of others. 

 

 

II. Content of the Course 

SESSION ONE: Introduction  

The first session will introduce the main concepts of contemporary data analysis, with an over-

view of the field and everything that needs to be taken into account when working with data. 

SESSION TWO: Social data 

The session sets up the framework for collecting social data, meaning projecting real life into 

numbers. We will also talk about scaling procedures, related issues and applications. 

SESSION THREE: Summated rating scale overview 

The session provides the theoretical basis and the general approach to constructing semantic-

differential scales. This topic will also provide an overview of covariance structure analysis nec-

essary for CFA and software used to analyze summated scales. 

SESSION FOUR: Scaling procedures: issues and applications 

This sessions continues with summated rating scales, different areas of their application, issues 

with validity and reliability, and additional software analysis. 

SESSION FIVE: Missing data and other data issues 

This session covers the basics of fake data, missing data, bootstrapping techniques, and other re-

lated questions that could arise when working with real-life data. 

SESSION SIX: Introduction to causal inference 

This session will talk about the various approaches to establishing causality, starting with exper-

imental design and ending with adjustments to modeling when setting up experiments is not pos-

sible. It will also discuss multiple instruments used to establish causal inference. 

SESSION SEVEN: Causal inference – special topics I (RDD) 

This session will focus on regression discontinuity design, a non-parametric method that is wide-

ly used in social sciences for establishing causality. 
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SESSION EIGHT – Causal inference – special topics II (IV) 

This session will continue with special tools in causality domain, this time looking at the instru-

mental variables as a way to correct for some of the issues that preclude establishing causality. 

We will also look at other ways to use IVs. 

SESSION NINE – Spacial data analysis 

This session will look into incorporating special data into analysis, including geographic map-

ping and other related methods. 

SESSION TEN  - Prediction 

This session will look into the basics of predictive modeling, starting with the basic foundation 

of building prediction with dynamic modeling. 

SESSION ELEVEN – Predictive modeling 

This session will look on advance techniques of predictive modeling, including neural networks 

and other advanced methods. 

SESSION TWELVE – Conclusion: overview of the field 

This session is designed to give the final look at the vast field of data analysis, with most up-to-

date methods reviewed and put together into a one coherent whole. 

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% 

Extra credit As assigned 

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 
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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. 

 

Final exam 

Final exam will be comprehensive and will involve analysis of a real-life dataset. The students will be 

asked to establish a research question and propose the most logical methodology for finding the answer to 

this question. In doing so, they need to propose at least two different ways of examining the data. Addi-

tional instructions will be provided in class. 

 

 

V. Resources 

5.1  Main Literature   

1. Denis, Daniel J.. Applied Univariate, Bivariate and Multivariate Statistics, John Wiley & Sons, 

Incorporated, 2015. ProQuest Ebook Central, URL 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=4338227.  

2. Statistics and Causality : Methods for Applied Empirical Research, edited by Wolfgang Wieder-

mann, and Eye, Alexander von, John Wiley & Sons, Incorporated, 2016. ProQuest Ebook Cen-

tral, URL https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=4530803. 

3. Raykov, Tenko, and George A. Marcoulides. A First Course in Structural Equation Modeling, 

Taylor & Francis Group, 2006. ProQuest Ebook Central, URL 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=331689. 

4. Brown, Timothy A.. Confirmatory Factor Analysis for Applied Research, Second Edition, Guil-

ford Publications, 2014. ProQuest Ebook Central, URL 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1768752. 

5. Bollen, Kenneth A.. Structural Equations with Latent Variables, John Wiley & Sons, Incorpo-

rated, 1989. ProQuest Ebook Central, URL https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=1776320. 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=4338227
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=4530803
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=331689
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1768752
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1776320
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1776320
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5.2 Additional Literature 

 
1. Pearl, Judea, et al. Causal Inference in Statistics : A Primer, John Wiley & Sons, Incorporated, 

2016. ProQuest Ebook Central, URL https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=4383483. 

2. Khandker, Shahidur, et al. Handbook on Impact Evaluation : Quantitative Methods and Practices, 

World Bank Publications, 2009. ProQuest Ebook Central, URL 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=476187. 

3. Brown, Timothy A.. Confirmatory Factor Analysis for Applied Research, Second Edition, Guil-

ford Publications, 2014. ProQuest Ebook Central, URL 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1768752. 

4. Little, Roderick J. A., and Donald B. Rubin. Statistical Analysis with Missing Data, John Wiley 

& Sons, Incorporated, 2014. ProQuest Ebook Central, URL 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1775204. 

 

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://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=4383483
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=4383483
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=476187
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1768752
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1775204
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

