
DATA MINING

INTRO LECTURE
Introduction



Instructors
Aris (Aris Anagnostopoulos, lectures)
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Mailing list

Register to the list of Pierpaolo Brutti.
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What is Data Science?

From Wikipedia:

Data science is a "concept to unify statistics, data analysis and their 

related methods" in order to "understand and analyze actual 

phenomena" with data.

It employs techniques and theories drawn from many fields within the 

broad areas of mathematics, statistics, information science, and 

computer science, in particular from the subdomains of machine 

learning, classification, cluster analysis, data mining, databases, and 

visualization.



Applications

Applications in a lot of areas:

Computer science

Biology

Epidemiology

Medicine

Social sciences

Politics

é

Letôs see what we can do with data science!



Politics ïNate Silver



Politics ïObama campaign

Obama performed a targeted campaign.

They gathered data and demographic info from voters

They controlled tweets

They would send related messages to voters



Recommender systems

You buy something in Amazon and they propose other 

items you may be interested in.

You watch youtube videos, it will recommend others.

You make a google query, it will propose others.

How do they do it?

(They analyze what previous similar users have done!)



Google and PageRank
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Google and PageRank



Google flu



Google and stockmarket



Google translate





ÅPeople tweet about 

anythingé

ÅTweets provide a LOT of info

ÅCan we use it to obtain info 

about places, events, etc.?



Event detection with twitter



Psychology and Sociology

ÅPsychological and sociology studies have been 

revolutionalized with the incorporation of data science 

techniques

ÅBefore based on surveys

ÅNow, with systems such as facebook, online games, etc. 

we can observe the behavior of hundreds of millions of 

people



What can fb say about relationships?



Å In 2014, some FB researchers studied if emotions 

spread in FB

ÅThey selected 150K users (group P) and they increased 

the number of positive posts that they see

ÅThey selected other 150K users (group N) and they 

increase the number of negative posts that they see

ÅThey studied what messages do these 300K users post

ÅFinding: users in group P, increased the number of 

positive posts and decreased the number of negative

ÅThe opposite happened to group N

Are emotions contagious?



Journalism

ÅJournalism is based on more and more data

ÅTwitter

ÅWikileaks



Literature and history

Researchers analyzed the words of thousands of books 

written in the 20th century.

The studied the words that express emotions over time.



Literature and history



Literature and history



Intro
Web page: http://aris.me and follow the links

Lectures

Books

What do you need to know

Office hours

Exams

Collaboration policy

http://aris.me/


Topics we will cover (may change)

3 Units

ÅText

ÅText mining

ÅDocument Clustering

ÅSearching

ÅGraphs and networks

ÅGraph mining

ÅEpidemics

ÅSequences of actions

ÅFrequent itemset mining

ÅRecommendation systems

ÅAnomaly detection



Laboratory

ÅVia Tiburtina 205, aula 15, 10.00 ï14.00

ÅMostly done by Yannis

ÅCollaboration policy

ÅMostly Python (but also shell programming, SQL, é)

ÅProgramming: You need to work a lot on it especially in 

the beginning



What is data mining?

ÅAfter years of data mining there is still no unique answer 

to this question.

ÅA tentative definition:

Data mining is the use of efficient techniques for the 

analysis of very large collections of data and the extraction 

of useful and possibly unexpected patterns in data.


