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I. Goals and Results of Mastering the Discipline; Prerequisites 

 

This course is dedicated to numerical and graphical techniques for summarizing and displaying 
data. Special attention is paid to exploration versus confirmation. Connections with conventional 
statistical analysis and data mining are explored with implications for social sciences. Special 
attention is paid to applications to large data sets.  
 

As a result, students should: 

 

Know: 

- the theoretical foundation of working with data 

- modern extensions to data exploration, including working with “problem data” 

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

 

Be able to: 

- explore the advantages and disadvantages of various approaches to exploratory analysis, 

and demonstrate how they relate to other methods of analysis. 

- work with major data analysis programs, especially R, so that they can use them and in-

terpret 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 the basic principles of exploratory analysis 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 I and II 
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•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: each session will cover topics in depth and to into a lot of details. Therefore, each 

session will span over several class sessions. Please refer to the course schedule during the 

semester to keep up with the topics. 

SESSION ONE: Introduction to EDA 

The first session will look at the very basics of exploratory analysis, starting with record keeping. 

It will also look at the essence of what is statistics and data science, and review measurement 

scales, properties of data, and resources available for working with data.  

SESSION TWO: Data on files. 

The session will look at data stored in variety of formats, and will discuss files, codes, and for-

mats. It will also differentiate XML and JSON formats and look at snowball sampling as a meth-

od of data collection. 

SESSION THREE: Visualization 

The session will show different ways to visualize data, with examples and software support. 

SESSION FOUR: Cleaning the data 

This sessions will to step-by-step through leaning and exploring the data, preparing it for basic 

regression and cluster analysis, and will also look into solving the clustering problem. 

SESSION FIVE: Symbolic data analysis 

This session covers the foundation of symbolic data analysis, clustering and optimization, lead-

ers method, agglomerative method, and provide examples and references. 

III. Grading 

Because this course is very practical, three projects (each with equal weight) will be given out in 

this course to evaluate your mastery of the material. The exact topics of the projects are TBD, 

but approximately set up as follows: 

 

• Project 1: download and fuse data; save them in CSV and JSON;  perform basic analyses 

• Project 2: collect the data from the web site; save them; basic analyses 

• Project 3: analysis of a large data set: at least 10 000 units with mixed variables. 
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Deadlines and submission instructions will be provided during the course. Each project will 

weigh approximately equally towards 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. Rounding of cumulative grades and other rounding issues are per-

formed according to the HSE rules. 

IV. Grading Tools 

There are three projects, and the project grade will consist of the following components: 

1. Appropriate clean-up of the data: 30% 

2. Basic analysis: 50% 

3. Basic inferences about the data: 20%. 

 

V. Resources 

5.1  Main Literature   

1. S. Weisberg. Applied linear regression. Wiley, 2005. URL 

https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=1574352&query=%E2%80%A2%09S.+Weisberg+Applied+linear+r

egression.+Wiley%2C+2005. Proquest  

2. D.J. Olive Linear Regression. Springer, 2017. URL 

https://proxylibrary.hse.ru:2176/book/10.1007/978-3-319-55252-1. Springer Link. 

3. J. Gross Linear Regression. Springer, 2012. URL 

https://proxylibrary.hse.ru:2176/book/10.1007/978-3-642-55864-1. Springer Link. 

4. Draper, Norman R., and Harry Smith. Applied Regression Analysis, John Wiley & Sons, Incorpo-

rated, 1998. URL https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=1775203. ProQuest Ebook Central 

5. Montgomery, Douglas C., et al. Introduction to Linear Regression Analysis, John Wiley & Sons, 

Incorporated, 2015. ProQuest Ebook Central, URL 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1211887. 

6. Yan, Xin. Linear Regression Analysis : Theory and Computing, World Scientific Publishing Co 

Pte Ltd, 2009. ProQuest Ebook Central, URL https://ebookcentral.proquest.com/lib/hselibrary-

ebooks/detail.action?docID=477274. 

 

 

5.2 Additional Literature 

 
1. Hocking, Ronald R.. Methods and Applications of Linear Models : Regression and the Analysis 

of Variance, John Wiley & Sons, Incorporated, 2013. ProQuest Ebook Central, URL 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1224710. 

2. Bowerman, Bruce, and Emily Murphree. Regression Analysis : Unified Concepts, Practical Ap-

plications, Computer Implementation, Business Expert Press, 2014. ProQuest Ebook Central, 

URL https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=3002852.  

3. Elliott, Alan C., and Wayne A. Woodward. SAS Essentials : Mastering SAS for Data Analytics, 

John Wiley & Sons, Incorporated, 2015. ProQuest Ebook Central, URL 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=2146552.  

 

5.3  Software 

https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1574352&query=%E2%80%A2%09S.+Weisberg+Applied+linear+regression.+Wiley%2C+2005
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1574352&query=%E2%80%A2%09S.+Weisberg+Applied+linear+regression.+Wiley%2C+2005
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1574352&query=%E2%80%A2%09S.+Weisberg+Applied+linear+regression.+Wiley%2C+2005
https://proxylibrary.hse.ru:2176/book/10.1007/978-3-319-55252-1
https://proxylibrary.hse.ru:2176/book/10.1007/978-3-642-55864-1
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1775203
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1775203
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=477274
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=477274
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=1224710
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=3002852
https://ebookcentral.proquest.com/lib/hselibrary-ebooks/detail.action?docID=2146552
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№ 

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

