DATA MINING
INTRO LECTURE

Introduction




Instructors
Aris (Aris Anagnostopoulos, lectures)

Yiannis (loannis Chatzigiannakis, lab)

Adriano (Adriano Fazzone,
Teaching Assistant)
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Mailing list

Register to the list of Pierpaolo Brutti.



What I1s Data Science?



What I1s Data Science?
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What I1s Data Science?

A data scientist is a statistician who
lives in San Francisco.

Data Science is statistics on a Mac.

A data scientist is someone who is
better at statistics than any software
engineer and better at software

e L 999
engineering than any statistician.




What I1s Data Science?




What I1s 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

Let 0s see what we can do wit
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-
Politics T Obama 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




e
Google flu

Canada Flu Activity
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Google and stockmarket

Web Search Queries Can Predict Stock Market Volumes

llaria Bordino', Stefano Battiston?, Guido Caldarelli®**°, Matthieu Cristelli**, Antti Ukkonen’,
Ingmar Weber'
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e
Google translate

Google Translate - Mozilla Firefox

File Edit

#0 Google Translate

f | il ) @ translate.google.com/#auto/en/l love data mining!%0A%0AI love data science! +@| B~ coogle Q {L’ ﬁ @ N

[E Most Visited v+ . Predicting the future ... [@TAX~ 3 odissea telefilm ungh... & Probability Problems [T] Greek, March 23 -Crit... >

Try a new browser with automatic translation. Download Google Chrome Dismiss

Google I signin |

Translate

German English Finnish  English - detected ".’ English  Finnish [ltalian

Ilove data mining! *| Adoro data mining!

| love data science]|
lo amo la scienza dati!

Turn off instant translation

About Google Translate Mobile Privacy Help Send feedback




twitterd

o = - . ® =
- B . 554 | §
F \; % Labaro} > <
g 3 L La Cinquina 2
& & ? - Bufaloub s
X &, 5 Colleverde Il
Marina “ g ]
Y, & s
CIo &
(&) f
¥ ? ee, S e
\ Yoy, N2 >
3 I ) ? % xqsg v Ggl] Cluby
5 / 3 e a® arco Simone /7
§ 5T Q,«eﬂ.éer«mo d'ﬁ %' q NY SS Golf Marco G- -
! (*) 4 a® K’ Hom Qe %, Simone Mar
> Monumento | Y w % K
(§ Naturale di & ? N
i Mazzalupetta \ EZ
;‘f g
¥ ; S5 |
<
-
o
xcea 3 =3
é""?(‘,&\%"‘"““
collatd
&
2
Me 8
=0, 3
=
b
o $
ssimina-casal 8
umbroso .§'
&
(xJ“: § Vi
& o dei C/'asah' ' iiad
5 O, ? 'uamere Xl'ﬁ y T QQ i
4 \ 230 - MG 9
\La Pisana ? % Wnense’ % e % ? & A %
- 2 'O Q
| i LU RS R o
Ca@na R ? ? Al Quamere)(? 3 Gl deg’!
Mattei ? - N o ?? Ardewo % otti
Ponte ? * 4 % w 5 ?
Galeria-la @ = & > g ?
Pisana 5 e % %
t : A
: - 2 %
» . . Vermicin
3M3‘3\‘3na 2@ : 2@ 4 A
N = . 5
o B z ? %bo
? QE:EEL 9 ? 9_& Via y 10% ?
%,
%
®
“Grande: v i i
ande Raccordoi nu o mo‘\“\e Ciampino A
are i\o\'\emd Sotterra B

3 Fonte Gallerig Girconval®



e
twitterd

/APeople tweet about
anythinge
ATweets provide a LOT of info

ACan we use it to obtain info
about places, events, etc.?




Event detection with twitter
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-
Psychology and Sociology

Psychological and sociology studies have been
revolutionalized with the incorporation of data science
techniques

Before based on surveys

Now, 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?

Facebook Can Predict With Scary
Accuracy If Your Relationship Will Last

The Huffington Post | by Alexis Kleinman

Posted: 02/14/2014 10:37 am EST | Updated: 02/14/2014 4:59 pm

0.10

o o

=] =]

> @
[ ]

Relationship Ending Probability
o
g
|

0.02

EST

s Foow

0.00

18

Duration (Months)

36




-
Are emotions contagious?

A In 2014, some FB researchers studied if emotions
spread in FB

A They selected 150K users (group P) and they increased
the number of positive posts that they see

A They selected other 150K users (group N) and they
Increase the number of negative posts that they see

A They studied what messages do these 300K users post

A Finding: users in group P, increased the number of
positive posts and decreased the number of negative

A The opposite happened to group N



e
Journalism

AJournalism is based on more and more data
ATwitter
AWikileaks



-
Literature and history

Researchers analyzed the words of thousands of books
written in the 20t century.

The studied the words that express emotions over time.



-
Literature and history
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-
Literature and history
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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

AText
A Text mining
A Document Clustering
A Searching

AGraphs and networks
A Graph mining
A Epidemics
/A Sequences of actions
A Frequent itemset mining
A Recommendation systems
A Anomaly detection



-
Laboratory

AVia Tiburtina 205, aula 15, 10.00 7 14.00

AMostly done by Yannis

A Collaboration policy

AMostly Python (but also shell programming, S QL , ¢&)

AProgramming: You need to work a lot on it especially in
the beginning



What Is data mining?

A After years of data mining there is still no unique answer
to this question.

AA 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.



