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Curs 01 — Why

Stiinta datelor vs. analiza statistica
Why?

Obiective ale analizei statistice
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Structura cursului

1. Why? 7. Programare si ML

 Stiinta datelor vs. analiza statistica 8. ML si Deep Learning
« Why? '

e Obiective ale analizei statistice 9. PrOductla

10. Why Privacy?
11. Privacy Preserving Algorithms

Cauzalitate

Masurare
12. Privacy Architectures and

Modelare si esantionare ,
Federated Learning

Tehnici de analiza

o Uk W

Predictie



Stiinta datelor vs. .
analiza statistica

( 4




. Ce este o stiinta?

e Studiul prin metode falsificabile al unei forme de ordine a
lumii

 Stiinte ale naturii: chimie, fizica, biologie, geografie,
meteorologie, ecologie

* Stiinte ale mintii umane: psihologie

 Stiinte ale creatiilor oamenilor: istorie, istoria artei,
lingvistica, economie, sociologie, stiinte politice, stiinta
calculatoarelor...

 Sistiinta datelor?

* Din acest pdv. nu sunt stiinte: matematica, filosofia,
teologia (?), arta




Care este obiectul stiintei datelor?

* Analiza statistica a datelor este
folosita in practic toate stiintele
naturii, omului si societatii — de ex. I ovdocstemduscst || Weremdmoretethgte

Democracy Data Explorer different electricity sources eradicate polio worldwide
compare?

Democracy Data Explorer
by OQur World in Data

Explore the world's political systems with

e Incélzirea global3
- ,personalitatea”, ,1Q”
* |negalitatea sociala, mobilitatea sociala

L) o (V)
e Stiinta datelor studiaza formele de
L) . ’:' - T ,_
O rd I n e d I n d ate Millions of children learn only After millennia of agricultural We just published a data
very little. How can the world expansion, the world has explorer on the Monkeypox
°)) provide a better education to passed ‘peak agricultural land’ outhreak
. ” patternurl T 1cd cata on the

Monkeypox Data Explorer

the next generation?

Sursa 5
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https://ourworldindata.org/blog

Analiza statistica vs. stiinta datelor /ML

Analiza statistica a datelor

 Date structurate
* Unitati si variabile coerente

* Modele explicative vin din
disciplinele stiintifice
* Nu din date

e Obiectul analizei: fenomenul
* Scop: intelegere si predictie

Stiinta datelor / ML

e Date vaste / nestructurate
* Structuri eterogene
* Unitati si variabile diverse

* Modelele sunt generate automat,
ad-hoc din date

e Obiectul analizei: patternuri
» Scop: clasificare si predictie



Importanta analizei statistice pentru DS

e Analiza statistica ofera modelul
conceptual pentru DS

e Ce sunt pattern-urile?
 Distributii
* Tendinte
* Asocieri si corelatii
* Dimensiuni
* Inegalitati
* Estimari cauzale
* Categorii

* Interpretari, limitari, mod de folosire

10/8/2022 7
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The Rise of the Chart in the Newspaper

The # of Charts in a September Issue of the New York Times (Checked Every Five Years)

25

bt B2
o =

Number of Charts

1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 Sursa
Year of Publication
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https://priceonomics.com/when-did-charts-become-popular/

® BigData ® Data Science ¢ Data Analytics

Search term Search term Search term + Add comparison

Worldwide 1/1/09-8/10/22 All categories « Web Search =

|
~
A
A

Interest over time

Mot
N
j?

Average Jan 1, 2009 Sep1,2013 May 1,2018
Sursa
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https://trends.google.com/trends/explore?date=2009-01-01%202022-08-10&q=Big%20Data,Data%20Science,Data%20Analytics

Sursa
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ife of a

IENTIST

t knowledge, insights, or solutions from big data.
ife of a data scientist, based on two surveys

of data scientists around the globe.
} AVERAGE AGE’
Data Science Methods' !

6 4% Logistic y 4 oI d Coding Languages Used'
regression \
- 76% eyhon
500/ Decision o
tregg 2 V (0)
. 59% «
Sy Yy 54% sa

38% netwerks

5]

Biggest Barriers to Great
ata Science Work'

49% daa
42% seience'aient

370/ Lack management/
O financial suppon

3 O o/ Lack clear v
0 question to answer

~ Avera Salary - Senior
Data Scientist (in USD)?

$138,068 usa
$71086 wne

Type of Data Used at Work' ‘I
660/ Relanonal

530/ Text

18% e

Hughest Education
Level Attained’

42%
o
16% e

Satisfaction with Job?
52%'°65% Hevoet s

4676 Sy il socaie

7‘Slal'e of Data Science & Machine Learning, Kaggle & cloudfact y

2018 Data Science Salary Report, Big Cloud

ANATOMY OF A

e of all data
Average salary of scientists have at least a
data scientists is Master's degree

of data scientists
have a PhD

Harvard Business Review
called data science the

s Programming languages
(R, Python, SQL, Hive, etc.)

One of the fastest Statistics
growing careers in the

Urted Statas Multivariable calculus and

linear algebra

of data science
graduates have found
jobs since 2011 Software engineering

Machine learning

Wrangle, visualize, and
communicate data to
management

Conduct research - B
Extract, clean, and iz &
analyze data from
varied sources

Solve problems

+ The majority of data scientists work in the

Build automation tools
Communicate findings

to management . Other options include marketing, consulting,

healthcare and pharmaceuticals, finance,
government, gaming, and many more.

RESOURCES

: AL THE COMPUTER MERCHANT, LTD.
sreenin-dat THE IT STAFFING COMPANY

Sursa
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https://blog.cloudfactory.com/life-of-data-scientist
https://elearninginfographics.com/anatomy-data-scientist-infographic/

The six Vs of big data

Big data is a collection of data from various sources, often characterized
by what’s become known as the 3Vs: volume, variety and velocity.
Over time, other Vs have been added to descriptions of big data:

De |la analiza

R I I I I T

stiinta
! ! The amount The types The speed at The degree to The business The ways in
d ate | or of data from of data: which big data which big data value of the which the big
myriad structured, is generated. can be trusted. data collected. data can be
sources. semi-structured, used and
unstructured. formatted.

e & @

assesiavio TechTarget

12
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Date

structurate vs.
nestructurate

10/8/2022

Structured Data @ Unstructured Data

Can be displayed
in rows, columns and
relational databases

Numbers, dates
and strings

Estimated 20% of
enterprise data (Gartner)

Requires less storage

Easier to manage
and protect with
legacy solutions

Cannot be displayed
in rows, columns and
relational databases

Images, audio, video,
word processing files,
e-mails, spreadsheets

80% Estimated 80% of
$ enterprise data (Gartner)

E Requires more storage

More difficult to
manage and protect
with legacy solutions

[Chiang, 2018] 13


https://www.igneous.io/blog/structured-data-vs-unstructured-data

Exploratory

Business
intelligence

Analytical

vS. stiinta Approach

datelor

Explanatory

10/8/2022
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Predictive Analytics and Data Mining

\

(Data Science)

.

Typical * Optimization, predictive modeling,
Techniques forecasting, statistical analysis
and  Structured,/unstructured data, many
Data Types types of sources, very large datasets
* What if...7
Com mon » What's the optimal scenario for our business?
Questions

» What will happen next? What if these trends
continue? Why is this happening?

h-----‘

Past

Tim

Comparing Bl with Data Science

4 1
I Data . ~
I Science 1 Business Intelligence
A ~ o ’ Typical ® Standard and ad hoc reporting, dashboards,
mE=meme Techniques alerts, queries, details on demand
and * Structured data, traditional sources,
Data Types manageable datasets
4 PEEEEESN ——— # What happened last quarter?
1 Business . Questions ® How many units sold?
. e Where is the problem? In which situations?
1 Intelligence . J/
] ’

e

Future

[EMC Education services] 14



https://www.wiley.com/en-ro/Data+Science+and+Big+Data+Analytics%3A+Discovering%2C+Analyzing%2C+Visualizing+and+Presenting+Data-p-9781118876138

Utilitatea in
business a

stiintei
datelor

10/8/2022

Business Drivers for Advanced Analytics

Business Driver Examples

Optimize business operations Sales, pricing, profitability, efficiency

|dentify business risk Customer churn, fraud, default

Predict new business opportunities Upsell, cross-sell, best new customer prospects

Comply with laws or regulatory Anti-Money Laundering, Fair Lending, Basel II-1ll, Sarbanes-
requirements Oxley (SOX)

[EMC Education services]

15


https://www.wiley.com/en-ro/Data+Science+and+Big+Data+Analytics%3A+Discovering%2C+Analyzing%2C+Visualizing+and+Presenting+Data-p-9781118876138
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Ecosistemul

stiintel
datelor

Data

‘ , ! ) - > )
: B oW 076 0O & 2 &
DeviceS  criirHione GPs  MP3  EBOOK VIDEO CABLEBOX ATM  CREDIT CARD COMPUTER  RFID VIDEO MEDICAL
PLAYER GAME READER SURVEILLANCE IMAGING
Analytic Information
Services § 4 Brokers Marketers Employers
Law
Enforcement
Data ... ©
Collectors & pa
el Data
- 5 Aggregators
Data & e )
Users/Buyers
Media
Private
Investigators
Delivery /Lawyers
Service
FIGURE 1-11 Emerging Big Data ecosystem

[EMC Education

services]
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https://www.wiley.com/en-ro/Data+Science+and+Big+Data+Analytics%3A+Discovering%2C+Analyzing%2C+Visualizing+and+Presenting+Data-p-9781118876138

Skills for working Skills for working Skills for working

with people with objects with information
—{ Communicate — Use instruments — Scientific
methodology
MIT Career x / \ / \ /
Handbook ! ) ! ) ! )
—  Coordinate — Measure — StatIStlFal
analysis
— Plan — Repair/Maintain — Forecast
[MIT]

10/8/2022



https://capd.mit.edu/resources/career-handbook

Abilitati specifice DS

* Design-ul cercetarii
e Formulare a intrebarilor
e Colectarea & analiza a datelor
* Definirea modelului

e Automatizarea analizei

* Programare
* Procesarea datelor

e Comunicare

* Formularea diagnozei, deciziei,
predictiei etc

* Comunicarea cu beneficiarii

Cunostinte intr-un
domeniu specific

10/8/2022 18



Daryl Morey | . ]

e MIT Sloan Sports Analytics.
| M pO rta nta e Directorul general al Houston Racket

Stiintei (baschet)

ol

e Antrenor roman de fotbal [Wiki]

personalitati

Wiki FiveThirtyEight
N ——

e Predictii cu ajutorul datelor publice
e Cine o sa castige alegerile ?

10/8/2022 19


https://en.wikipedia.org/wiki/Daryl_Morey
https://insight.kellogg.northwestern.edu/article/using-data-to-call-the-shots
https://en.wikipedia.org/wiki/Mircea_Lucescu
https://en.wikipedia.org/wiki/Nate_Silver
https://fivethirtyeight.com/contributors/nate-silver/

Science Paradigms

Thousand years ago:

science was empirical
describing natural phenomena

Last few hundred years:

theoretical branch [

using models, generalizations

Last few decades:

a computational branch
simulating complex phenomena

Today: data exploration (eScience)
unify theory, experiment, and simulation

— Data captured by instruments
or generated by simulator

— Processed by software
— Information/knowledge stored in computer

— Scientist analyzes database/files
using data management and statistics

Jim Gray’s Fourth paradigm of science
[Hey et al.]

20



https://www.semanticscholar.org/paper/Jim-Gray-on-eScience%3A-a-transformed-scientific-Hey-Tansley/80fa526c43dbb2fcbf725dcfd579cb214788624e

Obiective

ale analizei .

datelor

Utilizarea datelor... de la strabunicii Big
Data pana azi




Focus pe esential

Similitudini remarcabile Tn ultimii 250 de ani

e Reducerea complexitatii — gasirea esentialului
e Evidentierea mesajului

Transformari datorate tehnologiei

e Sinteza unui volum mult mai mare de date
e Vizualizari dinamice
* Includerea timpului ca dimensiune
e Vizualizari interactive
e Stratificarea variabilelor prezentate
e Eye candy”

10/8/2022

Fatal encounters, 2015

22



1. Priviri de ansamblu (,,bird’s eye view”)

e Sinteza situatiei in cateva dimensiuni (,variabile” si ,unitati”)
e Problematica masurarii si a reducerii dimensionalitatii

2. Evidentierea deficitului si excesului

e Distributii: ce e prea mult? Ce e prea putin?

D ate | e 3. Tendinte (evolutii, involutii): incotro merge lumea?

e Serii de timp (Predictii, extrapolari)

pe rm |t e 4. Inegalitati

e Asocieri si corelatii

5. Clasificari

e Analiza cluster

6. Cauzalitate

e Analiza de regresie, path

10/8/2022 23



1. Priviri de
ansamblu

Reducerea dimensionalitatii
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1765

Joseph Priestley
FRS

Priestley by Ellen Sharples (1794)("]

Born 24 March [0.S. 13 March] 1733
Birstall, Yorkshire, England
Died 6 February 1804 (aged 70)

Northumberland, Pennsylvania,
us.

Occupation Chemist - natural philosopher -
theologian - grammarian -
teacher

Known for ¢ piscovery of oxygen (O,) and
nine other gases (including
carbon monoxide (CO), nitric
oxide (NO), nitrous oxide
(N,0), ammonia (NH5),
sulphur dioxide (SO5), and
nitrogen peroxide (N;Oy)

e Discovery of the carbon cycle

Awards e Fellow of the Royal Society

(1766)/2!
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Alexander Mackenzie

Notable people

Adam Smith

Using data from Morgane Laouénan et Oscar Wilde
al., the map is showing birthplaces of the

most "notable people” aroundithe world. \yinston Churchill
Data has been processed to show only

one person for each upigu ographic
location with the high%%@ﬁ'gfggfﬂ%mrgnk.
Click below to show peopisianly from a

specific category. Francisco Franco

Vincentvan Gogh

Karl Marx

Made by Topi Tjukanow

Johnyon Neumann

Inspired by People Map of the U.S by
The Pudding. cristiano Ronaldo

O A
® culture Javier Bardem
® Discovery & Seience
@ | eadership

® Sports & Games

Leonardo da Vinci

Pablo Picasso

Albert Camus
Yasmina Khadra

'@ Show real place names

Léopold Sédar

Senghor Septimius Severus

Muammar Gaddafi

Khalifa Haftar

Ma al-'Aynayn
Lansana Conté

Edmond Rostand Othmane Bali

Abu Yahya al-Libi

Thomas Sankara

William Tubrnan
Bombino

Carl Linnaeus

Adolf Hitler

Nicolae Ceausescu

Mother Teresa

Aristotle

El Greco

Sursa: Notable People

Mikhail Lomonosov Vyacheslav Butusov
Alvar Aalto

Edvard Munch Maria Sharapova

Ingmar Bergman

Genghis Khan
Liu Xiaobo

Viktor Pepelyayev

Konstantin
Chernenko

Semyon Dezhnev

. ] Alevtina Kolchina Dmitri Mendeleev
Sergei Rachmaninoff

Mikhail Bakunin
Fyodor Dostoevsky

Pyotr llyich Boris Yeltsin Chingtnjav  Kim Il-sung

Tchaikovsky Vasily Shukshin

Mikhail Vrubel
L Punsalmaagiin

ImmanuelhKant Yu
! Ochirbat lelnplng

Mikhail Kalashnikov

Isaac Asimov Viadimir Lenin shéqan Walikhanov
g Rebiya Kadeer fuci
Aslan Maskhadov Confucius

Georgy Malenkov
! Cyryl Klimowicz

“Rosa Luxemburg Nikita Khrushchev
Saifuddin Azizi Chiang Kai-shek

Wang Shu
Vassiliy
Oleg Yankovsky sy ey

Mikhail Sholokhov 14th Dalai Lama

Mukaghali Nlakatayev
Tiraur Bekmambetov g Y Mao Zedong

Anton'Chekhov
Mikhail Gorbachev

Muhammad Shaybani LiBai

Al-Farabi Jackie Chan

Sogdiana papur
Ramizan Kadyrov »  Fedorinskaya

JosephStalin

Chogyam Trungpa
Ismail Amat

Avicenna
Julie Christie

Garry Kasparov
. 1 P Ho Chi Minh

N

Epictetus Saparmurat Niyazov Malala'Yousafzai

Muhammad Igbal flewin

Omar Khayyam
George Orwell

Mohammad
Reza Pahlavi

Paul the Apostle

Rumi
Abdus Salam
Chulalongkorn

Jawaharlal Nehru

Saddam Hussein Hamid Karzai

Hunayn ibn Ishaq

Ibn al-Haytham

Apion i
‘ Rajneesh Michellé Yeoh

Abbas

Hafez
Benazir Bhutto
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https://www.informationisbeautiful.net/visualizations/top-500-passwords-visualized/

OO

2. Deficit si exces

Distributii:
- Ce este prea mult? Ce este prea putin?

- Cazuri limita, anomalii

10/8/2022



Vizualizarea deficitului: comertul cu bumbac

1865
Discutie

10/ 29


https://www.youtube.com/watch?v=sQdpQkDGCAU
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Charles Joseph Minard

Born 27 March 1781
Dijon, France
Died 24 October 1870 (aged 89)

Bordeaux, France
Nationality French
Alma mater Ecole Palytechnique

Known for Carte figurative des pertes
successives en hommes de
I'Armée Francaise dans la
campagne de Russie 1812-1813

Scientific career

Fields Civil engineering and information

graphics

Signature
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Vizualizarea excesului: ororile razboiului Discutie

[ : . 4
Figurative INap o the saassive Loxes in men of the French Qomy in the R uosiaw campaign /1812 ~1813.
NDrawn M J/ Ilm B, Gesexall of Bridges amd KXoads Wi etirements,
“r b - %FM 2 f 7 ’ " %,‘_ﬂvvmga. 20, 186:9.

5 | . D o)‘mmruémli are fepresonied Ey the widthoe o{ the cofored Gones ak a sale o{ one m«ftmul’a. ,fﬂ.. every lew thosoand men ; lgy Mtﬂfwdfnx. weillen actods
the Foned. ﬂo/ua esi the men who sulec iuts uxuodia, the Back. those who feave it The -m(vwabiow which bas oewved 1o dvaw up the. mag bas beewn extracted
,{wm.t&,wod(o of M J%im", of cjéu!'; o«? JEWQC; Of C/)dmﬁn{y aud the WM«J’{J Jiafy o{ /jaco/},‘ 'oenumacia' oF the mmy Swmce. 00&0&% 28 th.

I ordex A bettor Juazc, with the eye the Mmmf the anmy, I bave assumed that the troops of Teinsce.Jerowe.-.and of Mausbal Davoust.who bad beewr. detached at INinske
MWJM aund ’wwz,/uama acound Oecha and ’uﬂé&ﬂ(., fra2 aqu.y’ sanched with l’f*c.:w«:ty

£2.000
6.0
Taruline
" %,
i3 s alryarasizvels
o9 3 $

N

Kovno

1
: g g
. g oy E % Comumon loagues of Frans (Xap of Fitwsno)
P T a4 =
| Moghiler
CRAPHIC TABLE 41‘ the m&perabzre in degrees of the Reéaumur thermameter below zero . 2 C T
| o 0
| ‘ Rais Octeber 18
The Cossacks pass bhe frouvr, 1 : - - i October 34 10 13 10
Niemen al a Ja/h/:. R ‘ m A"‘/m 9
p— _— e _ 20 -85 -13
MQIMNM'M 28 — 21 November 14
— 26! December 7 —== 1 ——————e. <30 3 “BE

— 30 December 6

Ausg. per Regnier, 8. Pas. % Marie S* GO & Paris.



https://www.youtube.com/watch?v=3T7jMcstxY0

Belligerents

B § French Empire

= Confederation of Poland

Ry Kingdom of Italy

i Kingdom of Naples

W Kingdom of Saxony

s Kingdom of Bavaria

s Kingdom of Westphalia

I Kingdom of Warttemberg
Grand Duchy of Hesse

s Grand Duchy of Berg
™\, Grand Duchy of Baden
Ed Swiss Confederation
W Austrian Empire

¥ Kingdom of Prussia

% Kingdom of Spainl'!
B <ingdom of Denmark

g Russian Empire

Supported by:
== United Kingdom
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612,000] - 685,0000! total:

400,000-484,000

Strength

e 98,000 First wavel*]
e 118,000 Borodinol®l

e 449,000 First wavel?]
e 134,000 Borodinol®!

* 108,000 Maloyaroslavets(® e 129,000 Maloyaroslavetsl®!

e 33.000 Berezinal’l e 126.000 Berezinall

Casualties and losses

350,000-410,000

e 200,000[101M11_284.000 ¢ 210,000 dead!"®!
dead("2Il"3] e 150,000 wounded! 6!
¢ 100,000 killed in ¢ 50.000 deserted!'6!
combat!111[10]
e 50.000 died in
captivityl'4l12112]
e 50.000 wounded!('3I
¢ 50,000 deserted!"3I12]
* 50,000 prisoners!?l['2]

Total military and civilian deaths:
c. 1,000,000("]

488,000 - 623,000 total:12!
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https://en.wikipedia.org/wiki/French_invasion_of_Russia

Vizualizarea excesului: ororile razboiului
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http://www.fallen.io/ww2/

Vizualizarea excesului: victime Tn atacuri teroriste
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People killed in terrorist
attacks in 2017:
Europe (Blue) vs Africa (Red)
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https://www.reddit.com/r/dataisbeautiful/comments/78m9yi/people_killed_in_terrorist_attacks_in_2017_europe/?utm_content=body&utm_medium=post_embed&utm_name=78960dd9d550463e9996d6752a23ab02&utm_source=embedly&utm_term=78m9yi
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https://en.wikipedia.org/wiki/Slave_ship

Most ticket recipients are relocated to
places with a lower median income

12%

traveled

to cities
where the average

income is higher

Bussed out

How America moves its homeless

Each year, US cities give thousands of homeless people one-way bus
tickets out of town. An 18-month nationwide investigation by the
Guardian reveals, for the first time, what really happens at journey’s end

By the Outside in America team

8 8 % 20 December 2017

Bt ,

y

( traveled to cities
b .
\ ) where the average
\ |

income is lower
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o M Sursa

> 36

10/8/2022 Number of people



https://www.theguardian.com/us-news/ng-interactive/2017/dec/20/bussed-out-america-moves-homeless-people-country-study?CMP=twt_gu

Baby, it’s (a lot less) cold outside

Antarctica, daily average temperature, Temperature anomalies, March 19th 2022
Concordia station, °C compared to 1979-2000 baseline, °C
0 |
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- o
Daily maximum 20
, '|ﬂ ’ M
|,'{"ﬂ l"ﬂi
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\"l I\} | i\
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l I 1 1 I 1T I | ] .
JFMAMJJASOND Source:
. . : . The Economist
Sources: ClimateReanalyzer.org; National Centres for Environmental Information;
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National Oceanic and Atmospheric Administration


https://www.economist.com/graphic-detail/2022/03/24/parts-of-antarctica-have-been-40degc-warmer-than-their-march-average

3. Tendinte

Serii de timp:
- Banii si viata
- Evolutia civilizatiilor

- Evolutia tehnologiei

10/8/2022



Like an ice age, in reverse; CO, levels are far higher than previous
interglacial periods, and have risen remarkably fast 400

Enospheric CO, levels, parts per million

Source === Vostok ice core === LawDomeice core === MaunaLoa Observatory

350
Interglacial
periods

300
250
200

A~

T T T T T T T T 1 Source:
400,000 300,000 200,000 100,000 now

The Economist
years ago years ago years ago years ago Sources; CDIAC; NOAA
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https://www.economist.com/briefing/2019/09/21/the-past-present-and-future-of-climate-change
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Discutie

Sursa

William Playfair

Born September 22, 1759
Benvie, Forfarshire, Scotland
Died 11 February 1823 (aged 63)

London, England

Nationality Scotfish

Known for inventor of statistical graphs, writer
on political economy, and secret
agent for Great Britain

Family John Playfair (brother)

James Playfair (brother)
William Henry Playfair (nephew)

40



https://seeingcomplexity.wordpress.com/2011/02/03/a-short-visual-history-of-charts-and-graphs/
https://seeingcomplexity.wordpress.com/2011/02/03/a-short-visual-history-of-charts-and-graphs/
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Frame

Labelled
Abscissa

Title

CHARY o Voe LEXPORTS

\

Labelled Ordinate

and LHPORTS o and trom the WEST INDIE

From the Year 1700 & 1750 by Wi

Playfair’s charts are almost always constructed so that
comparisons 1n different domains (lines, colors, labels,
etc) do not exceed attentional and working memory

capacity. Time series in the line graphs never exceed three

or four mm number: no more than three or four colors are

7

— used m a chart; labels are positioned next to the lines

themselves rather than in legend boxes distant from the

time series: similarly areas are labeled directly rather than

being referenced in legends in some other region. Fig. 13

_#‘

highlights the typical basic elements of a Playfair chart.
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Pound sterling to United States Dollar Pound sterling to United States Dollar

11150 V14.98% -0.1965 6M 1.1150 vs4.89% -0.5975 MAX

Oct 1, 4:46:25 PM UTC - Disclaimer Oct 1, 4:47:25 PM UTC - Disclaimer
1D 5D ™ ﬂ YTD 1Y SY MAX 1D 5D ™ 6M YTD 1Y SY MAX
1.35 2.20
1.30 2.00
1.25 1.80
1.20 1.60
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1.10 1.20
1.05 1 T ¥ 1.00 T T T T
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https://www.google.com/finance/quote/GBP-USD
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https://www.businessinsider.com/william-playfairs-1805-commerce-chart-2014-2
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https://upload.wikimedia.org/wikipedia/commons/3/3a/Chart_Showing_at_One_View_the_Price_of_the_Quarter_of_Wheat%2C_and_Wages_of_Labour_by_the_Week%2C_from_1565_to_1821.png
https://drive.google.com/file/d/1fJo5CWOtl9nCqDlcgyvKVacrdJubozr9/view?usp=sharing
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Life expectancy, 1543 to 2019

Japan

80 years United Kingdom

World
70 years India
60 years
50 years

40 years ﬂ

30 years

1543 1600 1700 1800 1900 2019

Source: Riley (2005), Clio Infra (2015), and UN Population Division (2019) OurWorldInData.org/life-expectancy « CC BY

Note: Shown is period life expectancy at birth, the average number of years a newborn would live if the pattern of mortality in the given year were
to stay the same throughout its life.
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https://ourworldindata.org/life-expectancy
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of young boys in India and China has outpaced the number of young girls
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https://www.washingtonpost.com/graphics/2018/world/too-many-men/
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https://www.washingtonpost.com/graphics/2018/world/too-many-men/

Moore’s original graph from 1965: ‘The Number of Components per Integrated Function’®

10/8/2022
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https://ourworldindata.org/technological-change
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Moore’s Law: The number of transistors on microchips has doubled every two years [egWgls

Moore's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two years. in Data
This advancement is important for other aspects of technological progress in computing - such as processing speed or the price of computers.

Transistor count
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Year in which the microchip was first introduced
Data source: Wikipedia (wikipedia.org/wiki/Transistor_count)

OurWorldinData.org - Research and data to make progress against the world's largest problems. Licensed under CC-BY by the authors Hannah Ritchie and Max Roser.
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https://ourworldindata.org/technological-change
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Life expectancy vs. healthcare expenditure, 1995 to 2014

Total healthcare expenditure per capita is adjusted for price differences between countries and for inflation and
measured in international-$.
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Source: World Bank CCBY
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https://ourworldindata.org/life-expectancy
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Life expectancy vs. health expenditure, 1970 to 2015

Our World
in Data

Health financing is reported as the annual per capita health expenditure and is adjusted for inflation and price level

differences between countries (measured in 2010 international dollars).
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Source: Data compiled from multiple sources by World Bank, Health Expenditure and Financing - OECDstat (2017)
OurWorldInData.org/the-link-between-life-expectancy-and-health-spending-us-focus « CC BY
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https://ourworldindata.org/the-link-between-life-expectancy-and-health-spending-us-focus
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Figure 82 Square area diagrams showing occupations in several countries
Source: Mulhall, Industries, Plate 111 54
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THE LOSS of the “TITANIC.”

The Results Analysed and Shown in a Special
“ Sphere ” Diagram

Drawmn from the Officlal Figures Given In the House of Commons
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https://en.wikipedia.org/wiki/Sinking_of_the_Titanic

American exceptionalism

United States and its individual races and ethnicities, compared with other countries
Rank out of 146 countries, 2019 or latest available figure

Lite expectancy Infant mortality Murders Prison OdJulatIDrl
Years, at birth Deaths per 1,000 births Per 100,000 people Per 100,000 people

White Americans —

Hispanic Americans j—

United States |----

Black Americans v
Sursa: The

Economist

Sources: Bureau of Justice Statistics; Census Bureau; Centres for Disease Control and Prevention; FBI; International Centre for Prison Studies; World Bank; The
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https://www.economist.com/graphic-detail/2021/05/21/how-america-compares-to-the-world-when-split-by-race?
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80% OF AMERICANS SHARE ONLY 7% OF

ALL THE MONEY IN AMERILA

TOP
1% OWNS

43% NEXT
TAL

it 15% OWNS

21%
OF TOTAL

FINANCIAL
WEALTH

F _I'r‘ '_“.‘.. r:» 2] .‘;\ L

WEALTH

NEXT
4% OWNS

29%

OF TOTAL
FINANCIAL
WEALTH

THIS IS NOT WHAT DEMOCRACY LOOKS LIKE

http:ffsociclogy ucsc. edufwhoarulesamerical/powerfwealth html

Sursa
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https://front.moveon.org/what-happened-to-good-ol-american-pie-chart/
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What would minimum wage be if it kept up with...?

$50 = Min. Wage,

Actual
($7.25in 2022)

== _inflation
($11.21in 2022)

== Med. Wage
Actual
($17.211in 2020)

== . GDP/capita
$30 ($26.00 in 2022)

$40

s s median
housing
($28.45in 2022)

«COrporate
profits per
capita
($48.30in 2022)

$20

$10

$0 — Sursa

1970 1980 1990 2000 2010 2020
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https://www.reddit.com/r/dataisbeautiful/comments/wg2xd6/oc_what_would_minimum_wage_be_if/

5. Clasificari

Clasificari emergente si profilari

10/8/2022



FEAR

Sursa:
Tufte, 2001

E. C. Zeeman, ‘“Catastrophe Theory,”
Scientific American, 234 (April 1976), 67;
based on Konrad Z. Lorenz, King
Solomon’s Ring (New York, 1952).

10/8/2022 60
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Clasificari

Clasificari emergente

* |dentificarea tipurilor pe baza
unor criterii

 Analiza cluster
* Exemple
* Specii
* Personalitati
e Genuri muzicale noi

Profilari
* Detalierea profilului unor tipuri pre-
existente

* Tabele de contingenta

* Exemple
* Profilul culinar al oraselor

* Profilul ocupational al femeilor si
barbatilor

e Profilul utilizatorilor Android vs. iOS



(Tenericutes)

Actinobacteria  Armatimonadetes Bacteria Nomurabacteria @ @ Kaiserbacteria
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Aminicantantes Rokubacteriag s — @ Peregrinibacteria
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terla @ =
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® Berkelbacteria

Deferribacteres o
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Roizmanbacteria
| Gottesmanbacteria
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Curtissbacteria
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)
CPR3
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Microg:
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Acidithiohacillia

Betaprotecbacteria g o ———
Major lineages with isolated representative: italics
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04

Gammaproteobocteria

Micrarchoeota @
Diapherotrites

Nanohalcarchaeota ¢
Aenigmarchacota @
Parvarchaeots @)

DPANN

\
Pacearchaccta 8@ T~ §
Nanoarchaeota
Woesearchaeota
Altiarchaeales
ZIME43
Methanogyri
PMethanococci
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Eukaryotes

\
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Excavata
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https://en.wikipedia.org/wiki/Tree_of_life_(biology)#/media/File:A_Novel_Representation_Of_The_Tree_Of_Life.png
https://commons.wikimedia.org/wiki/File:Darwin_Tree_1837.png
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N

How to Read the Circle of Life

Primordial life begins at the center and branches out in all directions,

leading to the groups of species that exist today (colored rings) Arthropods (insects,

arachnids, crustaceans)

Outer ring: Estimated proportion of all species*

Scientists have identified about
one million arthropods (tan);
millions more remain undescribed

Inner ring: Proportion of the groups
named to date

Each black line represents at least
500 descendant species
Experts expect that
most new species to be
discovered will be
bacteria (orange) and
archaea (magenta)

Dark lines: Many species have
been genetically sequenced
Light lines: Few species
have been genetically
sequenced

Nematodes
(roundworms) ]
= The first single-celled

organism from which all =

2 Arch ingle-
life has descended arose s (s:mg £

. celled micro-
Lophotrocho- : 3.5 billion years ago

organisms that
zoa (mollusks
( i tolerate extreme
segmented

conditions)
worms,

brachiopods)

Bacteria

Early diverging
metazoa (cnidaria,
comb jellies, sponges)

) *Estimates vary
Many deuterostomia (gold) and plants widely; values shown

(dark green) are already genetically Early diverging are averages from
sequenced (dark lines) because they are i EICOECIERER (Il multiple sources
culturally or economically important : algae, red algae) tStramenopiles,
(such as humans!) alveolates, Rhizaria

Sursa
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https://www.scientificamerican.com/article/all-2-3-million-species-are-mapped-into-a-single-circle-of-life1/

Bacteria Eukarya Archaea
Bacteria

Eukarya

Archaea

/

The Tree of Life (Ch. Darwin) The Impenetrable Thicket of Life
(W Ford Doolittle)

Sursa
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https://www.theguardian.com/science/2009/jan/26/charles-darwin-dna
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Number of listings per drugs category on
a popular darkweb market

—__Tobacco: 51

Sursa
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https://www.reddit.com/r/dataisbeautiful/comments/wjueqs/number_of_listings_per_drugs_category_on_a/
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3:22pm

SLOW MEDIUM FAST

Coffee break? Again, at the top of the
hour, you see a shift in activity.

This is a simulation of 1,888 people’s
average day. It's based on 20814 data from
the American Time Use Survey, made way more
accessible by the ATUS Extract Builder.

Sports
2%

Leisure .
28% &

Pro. Care Services
<1%

[ ] ™ .
. »
Shopping "hl# ] ]

. 0 . a®
A { T %
4% “ ... s .0 ...I.'
(L] - .
. [ ]
. - .
& . "
L ]
L ]
[ L ]
Noen-Household Care ‘
<1% *
‘J-I-
[ ]

Household Care
3%

Housework
1%

2015

Religion
1% Volunteering
<1%
L]
. Phone Calls
# <1%
L )
[ ]
-

Misc.
%
» »
L ] [ ]
»
™
L ]
L]
L ..‘ o
i hing e ' Sleeping
L ]
r ..... " o L] 4%
[ . .
L ]
] L ]
. * . -

Personal Care
%

Eating & Drinking

a Sursa

Education
3%
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https://flowingdata.com/2015/12/15/a-day-in-the-life-of-americans/

selfiecity.net/selfiexploratory/

db5kp

N

\LODRINGY 55 % i)
A N 8 e e 7

GLASSES

(interactiv)
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https://selfiecity.net/selfiexploratory/

BANGKOK

GENDER AND AGE PROFILES PER CITY

Case by case inspection of photos can reveal a lot
of detail, but it is difficult to quantify the patterns

observed.

BERLIN

"Is it just me, or do Sao Paulo women actually tilt

their heads more? Do New Yorkers or Berliners
look older?"

In order to answer these questions, and supplement our
rudimentary automatic face analysis with human judgment,
we had thousands of photos inspected by Mechanical Turk
waorkers, who estimated age and gender of the people on the
photos. Here are the results:

MOSCOW



https://selfiecity.net/

Most Used Ingredients

Brazilian
salt
onions
olive oil
lime
water

0% 25% 50%

French
salt
sugar
all—purpose flour
unsalted butter

British
salt

all—purpose flour
butter

milk
eggs

Greek
salt
olive oil
dried oregano
garlic cloves

olive oil feta cheese crumbles
Jamaican Japanese

salt s0y sauce

onions salt

water mirin

garlic sugar

ground allspice water
Russian Southern US

salt salt

sugar butter

onions all—purpose flour

all—purpose flour sugar

SOUr cream large eggs

10/8/2022

Cajun Creole
salt
onions
garlic
green bell pepper
butter

Indian
salt
onions
garam masala
water

ground turmeric

Korean

SOy sauce

sesame o1l
garlic

green onions
sugar

Spanish
salt
olive oil
garlic cloves
extra—virgin olive oil

onions

Chinese

S0y sauce
sesame o1l
salt

corn starch

sugar

Irish
salt
all-purpose flour
butter
onions

potatocs

Mexican
salt
onions
ground cumin
garlic

olive ail

Thai
fish sauce
garlic
salt
coconut milk

vegetable oil

Filipino
salt
garlic
onions
‘water

SOy sauce

Italian
salt
olive oil

garlic cloves

grated parmesan

garlic

Moroccan
salt
alive oil
ground cumin
onlons

garlic cloves

Vietnamese

fish sauce
sugar

salt

garlic

water

Most Cuisine-Specific Ingredients

Brazilian
sw. cond. milk
coconut milk
lime
tomatoes
onions

0 20

French

shallots

unsalted butter
large eggs
all-purpose flour

Jamaican
allspice
ground allspice
thyme
fresh thyme
dried thyme

] 50

Russian
bects

fresh dill
sour cream
potatocs
flour

0 B0

British
milk
heavy cream
baking powder
unsalted butter

flour

Greek

feta cheese

feta cheese crumbles
cucumber

dried oregano

fresh lemon juice

0 B0

Japanese
sake
mirin
rice vinegar
S0y sauce

scallions

I
] 120

Southern US
buttermilk
baking soda
baking powder
vanilla extract

milk

Cajun Creole
andouille sausage
creole seasoning
cajun seasoning
celery ribs

celery

1} 120

Indian

garam masala
ground turmeric
cumin seed
tumeric

green chilies

I
1} 150

Korean
Gochujang basc
kimchi

toasted sesame seeds
sesame sceds

sesame oil
i i

1] 1000

Spanish
extra—virgin olive oil
dry white wine

red bell pepper

fresh parsley
tomatocs

0 4

Chinese
hoisin sauce
oyster sauce
sesame o1l
corn starch
peanut o1l

I

]
0 4

Irish

baking soda
potatoes
buttermulk
baking powder
milk

Mexican
corn tortillas
salsa
flour tortillas
black beans
avocado

0 250

Thai
lemongrass
fish sauce
coconut milk
peantits

lime juice

Sursa

Filipino
cooking oil
bay leaves
ol
fish sauce
SOy sauce

Italian
grated parmesan
fresh basil
e.v. olive onl
olive oil

grnd. black pepper

0 20

Moroccan
couscous
chickpeas
ground ginger
ground cinnamon

ground coriander
i

[0 140

Vietnamese
fish sauce
beansprouts
lemongrass
cucumber

rice vincgar

0 20
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https://flowingdata.com/2018/09/18/cuisine-ingredients/

Sursa

Books in my Living Room

58% Fiction

16% Art

—
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https://twitter.com/GurmanBhatia/status/1417690673336053766

6. Cauzalitate

Corelatia nu inseamna (musai) cauzalitate!
Analiza de regresie

Analiza path

10/8/2022






Concluzii

 Stiinta datelor (invatare automata) vs. analiza
statistica

* Transformare dinspre explicatie spre predictie
» Utilizarea datelor vaste si nestructurate

* Analiza statistica a datelor ofera vocabularul
conceptual pentru stiinta datelor

e Pattern-urile au surse, utilizari si riscuri multiple

QO

10/8/2022
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Calendar

05 Oct

18 Oct

02 Noi

16 Noi

07 Dec

11 lan

Why?

Analiza datelor si COVID

Test lab 1-3

Grila curs 1-6

Q&A

Test Lab 4-9

06 Oct
13 Oct
20 Oct
27 Oct
03 Noi
10 Noi
17 Noi
24 Noi
08 Dec
17 Dec
12 lan
19 lan

Cauzalitate

Masurare

Modelare si esantionare
Tehnici de analiza

Predictia

Programare si ML

ML si Deep Learning

Productia in arhitecturi ML
Why privacy?

Privacy Preserving Alghorithms
Privacy Architectures and Federated Learning

Studiu de caz



Notare

* Curs 5p
e 2.5p—Grila curs 1-6 [16.11.2022]
e 2.5p —Grila curs 7-12 [sesiune]

* Lab 5p
e 2p — participarea la laborator
e 1p—testlab 1-3[02.11.2022]
e 2p —testlab 4-9[11.01.2023



PR Pins Awards

2 primele doua scoruri la grila de midterm (departajare prin punctaj si apoi timp)

8 pentru implicare in laboratoare (negociate de asistenti)

2 pentru implicare in cursuri

2 primele doua scoruri la grila din sesiune

2 contributii in comunitate (sugestii pe continut laboratoare, prezenta pe
forumuri)

@

midterm laboratory lecture final exam extra
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