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Introduction to Statistical Programming

The purpose of the lecture is to orient students in the field of technologies and 
methodologies for analyzing big data, to gain knowledge about the main tasks 
facing the science of data, about the software used in this area.

As a result of studying the lecture materials, you will know what data science 
is, what skills a specialist in this field should have, what software tools help to 
analyze big data.
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Since 2013 BIG DATA as an academic subject is 
studied in the emerging university programs on 

the subject DATA SCIENCE 

                                                     wikipedia.org
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1. The purpose and content of the course 
2. What is a Data Science, who is a Data Scientist and what 
should he be able to do? 
3. Big data exploration software 
4. Areas of application and examples of using the 
programming languages   R and Python
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Lecture questions: 



1. Data Science Skills. Alexey Voronin. Source: 
https://habrahabr.ru/post/271085/ 

2. Do you need to learn the R language? Katherine Delzell. Source: 
https://www.ibm.com/developerworks/ru/library/bd-learnr/ 

3. Python 3 programming language for beginners and dummies. 
Portal: https://pythonworld.ru/
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Literary sources:
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Is an ocean full of sea creatures 

but until they are caught, 

no benefit from them !!!
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Data 
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Differences between traditional databases and Big Data
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Characteristic Traditional database Big data database

Amount of 
information

From gigabytes (10^9 bytes) 
to terabytes (10^12 bytes)

From petabytes (10^15 bytes) 
to exabytes (10^18 bytes)

Storage method Centralized Decentralized

Data structuring Structured Semi-structured or 
unstructured

Data storage and 
processing model

Vertical model Horizontal model

The relationship of 
data

strong weak



Differences between traditional databases and Big Data
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10 trillion gigabyte annual amount of data processed in 2016

Facebook stores and processes 
over 50 Tb

90% of all information generated over the past 2 years

Global data growth

Twitter generates per day 
8 Tb

— SINTEF

— University of California



2. Мachine data

Big Data Sources

1. Social Networks

3. Transaction Data

They can also be divided 
into:

• current and historical obtained from open and 
closed sources, structured and unstructured.
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Data science is a new discipline that draws on 
knowledge in statistical methodology and 
computer science to create impressive forecasts 
and ideas for a wide range of traditional scientific
 fields.http://datascience.harvard.edu/
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Directions of research in the field of Data Science

• Cloud computing 
• Databases and information 
• integration Signal processing 
• Learning, 
• Natural Language Processing, and Information 

Retrieval 
• Computer vision 
• Information Search 
• Discovery of knowledge in social and information 

networks 
• Information visualization
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Data Scientist - data scientist is a kind of hybrid 
statistics and programmer

Statistical programming languages

Who is a Data Scientist?

- this is someone 
who understands 
statistics better 
than any 
programmer,

and better versed in 
programming than any 
statistician.

14



Proficiency Requirements (hard skills)

Источник:
https://habrahabr.ru/post/271085/
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• Statistical Data Analysis Methods 

• Probability theory 

• Mathematical analysis 

• Linear algebra 

• Data mining
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What is advisable to know before learning the R and Python languages??
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Wikipedia tells us that to date, dozens of software 
products have already been developed for data 
analysis, in particular, statistical processing. Consider 
briefly the most popular among them.

3. Big data exploration software
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Statistical programming languages

The core Data Scientist toolkit is the Python and R programming languages

https://habrahabr.ru/post/271085/
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• programs with a graphical interface based on the 
principle of “click here and get the finished result” 
(PRISM, Statex);

• statistical programming languages   that require basic R 
and Python programming skills;

• "mixed", in which there is a graphical interface (GUI), 
and the ability to create script programs (for example: 
SAS, STATA, Rcmdr).

Statistical programming languages

Statistical tools can be divided into three types :
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What is R?

1. Programming language and development environment for statistical 
computing and graphics GNU Open Source Project 

2. A variety of statistical and graphical methods (linear and non-linear 
modeling, statistical analysis, time series analysis, cluster analysis, ...)

3.  Functionality greatly expanded with packages 

4. Works under UNIX, Windows, MacOShttp://www.r-project.org/
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• Absolutely free 
• A language specifically designed for statistical analysis 
• Huge data visualization capabilities 
• Over 5000 extension packs 
• Develops faster than any commercial software 
• Hundreds of books, “The R Journal”, “Journal of Statistical 

Software” 
• A huge number of users (> 3 million, 2016) 
• Support, fast error correction

Why  R?
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R graphics capabilities
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HISTORY OF THE R LANGUAGE

R -dialect of SqlS was created in 
1976 at Bell Labs

The R language was created in 1991 by statisticians Ross And Haka and Robert Gentleman 

(University of Auckland, New Zealand)

"R is a programming language for statistical 
data processing and graphics, as well as a free 
and open source computing environment 
under the GNU project.»

                                                         Wikipedia

23



2. Installation
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R:

RStudio:
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2. R
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Installation file
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RGui is the standard that comes with the package itself. RGui is 
fast to download and quite easy to use. 
It has three kinds of windows:
console;
the script window;
graphics device window.
In the console, R commands are typed and sent to execute (by 
pressing Enter) 

3 RGUI
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3 R GUI



Integrated 
development 
environment (IDE) 
for R

Combines an 
intuitive interface 
with powerful R 
code development 
toolsStatistical programming languages 30
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R Studio is an integrated development environment (IDE) 

working folder,
graphics, 
installedpackag
es

script window

console 
window

workspace,

command 
history
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4. RStudio: installation file
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4. RStudio: installation file



◼ Go to the site R-project.org and check out its 
main sections

◼ From the “Documentation/Manuals” section, 
download the PDF files "An Introduction to R" 
and " R Data Import/Export” 

◼ Note the “Documentation " section”
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Python was created by Guido van Rossum in 1991. 
Named the TV show after " Monty Python's flying 
circus» 
The emphasis on performance and readability remains 
in this language.
 Releases of the language: 
Python 1.0-January 1994 
Python 2.0-October 2000 
Python 3.0-December 2008 
Current versions: 
• 2.7.8 Python
•  Python 3.4.1

Introduction to Python
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• Software quality - Python code is easier to read, which 
means it is much easier to reuse and maintain

• Support libraries-Python allows expansion both through 
your own libraries and through libraries created by 
other developers

• Development speed - the amount of software code is 
usually a third, or even a fifth, of equivalent C++ or Java 
code

• Portability of programs to other operating platforms 
without changing the code

Statistical programming languages

Advantages of using Python
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Software installation : Python 3.1

https://python.org/downloads/windows/
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Software installation : PyCharm (IDE)

https://www.jetbrains.com/pycharm/download/
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PyCharm (IDE) - - integrated development environment(IDE) 
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4. Applications and examples of the R and Python programming languages

R is used in Google for: 
Parallel statistical prediction on big data –       
-to improve the effectiveness of Google's online advertising.     
- study the effectiveness of search advertising in Google (so, with R, it was found that search 
advertising gives an additional 89% of web traffic)
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• Google uses Python in its search engine and pays for the work of the Creator of Python-Guido van 
Rossum

• Companies such as Intel, Cisco, Hewlett-Packard, Seagate, Qualcomm, and IBM use Python to test 
hardware

• YouTube's video sharing service is largely implemented in Python
• NSA uses Python to encrypt and analyze intelligence
• JPMorgan Chase, UBS, Getco and Citadel use Python to predict the financial market
• The popular program BitTorrent for file sharing in peer to peer networks is written in Python
• Google's popular App Engine web framework uses Python as an application programming 

language
• NASA, Los Alamos, JPL, and Fermilab use Python for scientific computing.

Where is Python used?

41



Conclusions of the lecture

WE 
LEARNED:

Statistical programming languages

What is Big Data 
What does data science do 
Features of the profession Data Scientist
Software tools for data analysis implementation
Purpose and benefits of using statistical data 
processing languages R and Python
Areas of application of these software tools
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Questions for self-control: 

1. What features distinguish Big Data from traditional 
structured data? 

2. In what areas of knowledge does Python find its 
application?

3. What is Rstudio for?
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