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Course details
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1 Thursday, 5 September 2024 Motivation & Introduction to 

Uncertainty and Probability Theory

2 Friday, 6 September 2024 Introduction to R

3 Tuesday, 10 September 2024 Introduction to R

4 Monday, 16 September 2024 Descriptive Statistics

5 Monday, 23 September 2024

Basics of Estimation, Hypothesis 

Testing and Regression using R

6 Thursday, 26 September 2024 Exams

Lecture Schedule



Course details
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Exams
• Written Exams (80%)
• Assignment (20%)

e-class
https://eclass.aueb.gr/courses/INF297/

https://eclass.aueb.gr/courses/INF297/


R for modern data analytics 
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– http://www.r-project.org/

– Statistical programming

language

– Free and open-source software

– Thousands of extra 

packages/libraries

– Modern techniques for large 

data



Indicative bibliography

Basic Statistics and probability:

• Diez, D., Barr, C., & Cetinkaya-Rundel, M. (2019). OpenIntro statistics (Fourth 
Edition). Free Open Book; available at 

https://www.dbooks.org/openintro-statistics-1943450072/

Regression 
• Faraway, J. (2002). Practical regression and ANOVA using R; available at 

http://cran.r-project.org/doc/contrib/Faraway-PRA.pdf

• Fox J. & Weisberg H.S. (2018). An R Companion to Applied Regression. 3nd 
edition. SAGE Publications Inc. 

An all arround classic (and free): 
• James, G., Witten, D., Hastie, T., & Tibshirani, R. (2013). An introduction to 

statistical learning. Springer; available at http://www-bcf.usc.edu/~gareth/ISL/
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http://cran.r-project.org/doc/contrib/Faraway-PRA.pdf
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Indicative bibliography

R related books and material: 

• Crawley M.J. (2014). Statistics: An Introduction Using R. 2nd Edition. Wiley-
Blackwell.

• Forte R.M. (2015). Mastering Predictive Analytics with R Paperback. Packt
Publishing

• Miller J.D. & Forte R.M. (2017). Mastering Predictive Analytics with R -
Second Edition: Machine learning techniques for advanced models. Packt
Publishing
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Indicative bibliography

R related books and material: 

• Καρλής Δ. & Ντζούφρας Ι. (2015). Εισαγωγή στον προγραμματισμό και στη 
στατιστική ανάλυση με R. [ηλεκτρ. βιβλ.] Αθήνα: Σύνδεσμος Ελληνικών 
Ακαδημαϊκών Βιβλιοθηκών. Διαθέσιμο στο: 
http://hdl.handle.net/11419/2601

• Φωκιανός Κ & Χαραλάμπους Χ. (2010). Εισαγωγή στην R – Πρόχειρες 
σημειώσεις. Πανεπιστημιακές σημειώσεις. 2η έκδοση. Τµήµα 
Μαθηµατικών & Στατιστικής. Πανεπιστήμιο Κύπρου, 

url: http://cran.r-project.org/doc/contrib/mainfokianoscharalambous.pdf. 

• Φουσκάκης Δ. (2013). Ανάλυση Δεδομένων με Χρήση της R. Εκδόσεις 
Τσότρας. Αθήνα. (Κωδικός Βιβλίου στον Εύδοξο: 33134029). 

• Πετράκος Γ. (2016). Εφαρμογές της Θεωρίας πιθανοτήτων με τη χρήση της 
R. Εκδόσεις Τσότρας. 
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1.1. Introduction and motivation

• What is Statistics?

• What is Data Analytics? 

• What is Data Science? 
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1.1. Introduction and motivation
Definition of statistics

DEFINITION 1

“Statistics is a branch of mathematics dealing 
with the collection, organization, analysis, 
interpretation and presentation of data”

Source: Wikipedia via 

Dodge, Y. (2006) The Oxford Dictionary of Statistical Terms, OUP.

9



1.1. Introduction and motivation
Definition of statistics

DEFINITION 2

“The science that quantifies uncertainty”

Source: The cartoon Guide to statistics
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1.1. Introduction and motivation
Definition of statistics

DEFINITION 3

“Statistics is a science, not a branch of 
mathematics, but uses mathematical models 

as essential tools”

- John Tukey

Source: American Statistical Association
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1.1. Introduction and motivation
What is a statistician?

• Statistician

• Data analyst

• Data Scientist

• Statistical programmer

• Statistical analyst

• Sampling expert/manager

• Data analysis expert

• Data modeler 

• Computational statistician

• Statistical Analyst

• Prediction expert

• Biostatistician 

• Sports modeler 

• Psychometrician

• Behavioral analyst

• Market analyst

• Econometrician

• Statistical consultants

• Actuary 

• Risk manager
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1.1. Introduction and motivation
What is a statistician?

• A statistician is a quantitative scientist that analyses data. 

• A statistician implements quantitative methods to finally 
deduce inference about a problem in another field of 
science (e.g., medicine, sociology, epidemiology, 
psychology, economics etc.)
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1.1. Introduction and motivation
What is a statistician?

• A statistician is not talking about statistical facts in another 
science (he extracts them from data)

• What is the difference with data scientist? 

• Data science is a broader field including special skills from 
other fields such as informatics and operational research. 
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1.1. Introduction and motivation
What is Data Analytics?

Analytics is the use of:

– data, 

– information technology, 

– statistical analysis, 

– quantitative methods, and 

– mathematical or computer-based models 

to help scientists or managers to gain improved insight 
about their research and make better, fact-based decisions.

Analytics often favors data visualization to communicate 
insight.
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1.1. Introduction and motivation
What is Data Science?

• Data science is an umbrella term that encompasses data 
analytics, data mining, machine learning, and several 
other related disciplines. 

• While a data scientist is expected to forecast the future 
based on past patterns, data analysts extract meaningful 
insights from various data sources. 

• A data scientist creates questions while a data analyst 
finds answers to the existing set of questions.

Source: www.simplilearn.com
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1.1. Introduction and motivation
What is Data Science?

Data Scientists

• Data scientists solve complex data problems by employing 
deep expertise in some scientific discipline. 

• It is generally expected that data scientists be able to work 
with various elements of mathematics, statistics and 
computer science, although expertise in these subjects is not 
required.

• However, a data scientist is most likely to be an expert in only 
one or two of these disciplines and proficient in another two 
or three. 
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1.1. Introduction and motivation
What is Data Science?

Data Scientists

• Therefore, data science is practiced as a team, where the 
members of the team have a variety of expertise.
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1.1. Introduction and motivation
What is Data Science?

Data Science

• The key word is science. 

• The subject is not restricted to only big data, although the 
fact that data is scaling up makes big data an important 
aspect of data science.
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1.1. Introduction and motivation
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1.1. Introduction and motivation
Data Science vs. Big Data vs. Data Analytics
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1.1. Introduction and motivation
Data Science vs. Big Data vs. Data Analytics
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1.1. Introduction and motivation
Math Meets Programming: A Quick History
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• In many ways, data science is the result of a merger
between two fields that have been around for decades: 
statistics and computer science.

• Statisticians, of course, have been crunching numbers 
for centuries. But the dawn of computer science in the 
mid 20th century provided statisticians with a new tool 
for analyzing data faster than had previously been 
possible.

https://www.dataquest.io/blog/what-is-data-science/

https://www.dataquest.io/blog/what-is-data-science/


1.1. Introduction and motivation
Math Meets Programming: A Quick History
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• 1960s: John W. Tukey were theorizing about how 
computers could revolutionize the field, but their 
impact at the time was minimal — they were simply 
too slow and too expensive.

• 1980s: the rise of personal computers made digital 
data collection possible, and companies started 
collecting what they could.

https://www.dataquest.io/blog/what-is-data-science/

https://www.dataquest.io/blog/what-is-data-science/


1.1. Introduction and motivation
Math Meets Programming: A Quick History
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• 1990s: Some were successfully making use of that data to 
design marketing strategies. Analyzing these new digital 
data sets required both the statistics knowledge of a 
statistician and the programming skills of a computer 
scientist. 

• 2000s: Thanks in part to the advent of the internet, many 
companies had access to mountains of data. At the same 
time, computer processing power had advanced to the 
point that complex analyses of huge data sets was 
possible, and more advanced techniques like predictive 
analytics with machine learning were coming into reach.

https://www.dataquest.io/blog/what-is-data-science/

https://www.dataquest.io/blog/what-is-data-science/


1.1. Introduction and motivation
Math Meets Programming: A Quick History
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• Both business and academia began to recognize the 
value of having experts with the programming skills 
required to collect, manipulate, and analyze digital 
data and the statistics skills required to select the type 
of analysis needed to accurately answer questions and 
gain meaningful insights. 

• “Data Science,” a term that had been around for 
decades by that point, became the mainstream phrase 
of choice to describe this confluence of skills.

https://www.dataquest.io/blog/what-is-data-science/

https://www.dataquest.io/blog/what-is-data-science/


1.1. Introduction and motivation
What Do Data Scientists Do?
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1.1. Introduction and motivation
What Do Data Scientists Do?
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1. Capture data. Pulling the data from a company 
database, scraping it from a website, accessing 
an API, etc.

2. Manage data. Properly storing the data and 
almost always cleaning the data.

3. Exploratory Analysis. Performing different 
analyses and visualizing the data in various ways 
to look for patterns, questions, and 
opportunities for deeper study.

https://www.dataquest.io/blog/what-is-data-science/

https://www.dataquest.io/blog/what-is-data-science/


1.1. Introduction and motivation
What Do Data Scientists Do?
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4. Final Analysis. Digging deeper into the data to 
answer specific business questions and fine-tuning 
predictive models for the most accurate results.

5. Reporting. Presenting the results of analysis to 
management, which might include writing a report, 
producing visualizations, and making 
recommendations based on the results of analysis. 
Reporting might also mean plugging the results of 
analysis into a data product or dashboard so that 
other team members or clients can easily access it.

https://www.dataquest.io/blog/what-is-data-science/

https://www.dataquest.io/blog/what-is-data-science/


1.1. Introduction and motivation
How much data do we use?

30

Source: https://explodingtopics.com/blog/data-generated-per-day

• According to the latest estimates, 402.74 million terabytes of 
data are created each day.

• In fact, it is estimated that 90% of the world's data was 
generated in the last two years alone.

https://explodingtopics.com/blog/data-generated-per-day


1.1. Introduction and motivation
How much data do we use?
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Source: https://explodingtopics.com/blog/data-generated-per-day

https://explodingtopics.com/blog/data-generated-per-day


1.1. Introduction and motivation
How much data do we use?
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Data Creation by Category

Source: 
https://explodingtopics.com/blog/data-
generated-per-day

https://explodingtopics.com/blog/data-generated-per-day
https://explodingtopics.com/blog/data-generated-per-day


1.1. Introduction and motivation
How much data do we use?
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Data Creation by Media

Source: 
https://explodingtopics.com/blog/data-
generated-per-day

https://explodingtopics.com/blog/data-generated-per-day
https://explodingtopics.com/blog/data-generated-per-day


1.1. Introduction and motivation
Visualizing  the skills of a Data Scientist
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1.1. Introduction and motivation
Visualizing  the skills of a Data Scientist
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1.1. Introduction and motivation
R in the 21st century
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1.1. Introduction and motivation
Data analysis can be fun

• Statistical data analysis can be implemented 
in any kind of problem

• This can make our job fun (sometimes) or 
boring (other times) 

• A course on data analysis may include 
everything (all about statistics)

• Some intriguing examples follow
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1.1. Introduction and motivation
Data analysis can be fun
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1.1. Introduction and motivation
Data analysis can be fun
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Trump

Clinton

Anger

Contempt

Disgust

Fear

Happines

Sadness

Surprise



1.1. Introduction and motivation
Data analysis can be fun
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1.1. Introduction and motivation
Data analysis can be fun
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1.1. Introduction and motivation
Data analysis can be fun
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1.1. Introduction and motivation
Data analysis can be fun



1.1. Introduction and motivation
Data analysis can be fun
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