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Data Mining (minarea/mineritul datelor)

- prelucrarea cantitatilor mari de date cu scopul de a
descoperi tipare ascunse, anomalii, legaturi intre date

- prelucrare automata, computerizata
- buzzword

- denumiri alternative: data dredging/fishing/snooping
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CRISP-DM (Cross-industry standard process for data mining)

1996, European Strategic Programme on Research in Information
Technology (ESPRIT)

ASUM (Analytics Sollution Unified Method)
2015, IBM
- actualizeaza CRISP-DM
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CRISP-DM (Cross-industry standard process for data mining)

Pasi:
1.Business understanding
2.Data understanding
3.Data preparation
4.Modeling
5.Evaluation
6.Deployment

Versiune simplificata: (1) Pre-processing, (2) Data Mining,
(3) Results Validation.
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CRISP-DM
"35“
1.Bu5|ness underStand| Understanding Understanding
2.Data understanding
3.Data preparation

4.Modeling
5.Evaluation
6.Deployment

CRISP-DM Process Diagram - Cross-industry
standard process for data mining - Wikipedia
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https://en.wikipedia.org/wiki/Cross-industry_standard_process_for_data_mining#/media/File:CRISP-DM_Process_Diagram.png

CRISP-DM

1. Pre-procesarea datelor

- setul de date trebuie sa fie suficient de mare pentru a se
putea descoperi tendinte/sabloane

- nu prea mare astfel incat sa fie dificil de procesat

- data cleaning: eliminare date cu zgomot, date incomplete
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CRISP-DM

2. Tehnici de data mining — categorii

Predictive Data Mining

- estimeaza un rezultat viitor (future) pe baza analizei

valorilor curente
- nu ofera garantia unui rezultat corect

Descriptive Data Mining
- descrie datele pe baza analizei valorilor anterioare (past)
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CRISP-DM

3. Validarea rezultatelor

- unele rezultate pot parea semnificative, dar se regasesc exclusiv in
setul de date analizat, deci nu pot fi utilizate ulterior pentru
predictie/estimare

Ex. aruncarea unei monede de 5 ori, de 3 ori cap, de 2 ori stema
Rezultat analiza: 3/5 si 2/5. Rezultatul este valabil exclusiv pentru
datele analizate
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CRISP-DM

3. Validarea rezultatelor

Letters in winning word of Scripps National Spelling Bee
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Evolutia datelor este similara, dar exista vreo legatura? Surss
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https://en.wikipedia.org/wiki/Data_mining#/media/File:Spurious_correlations_-_spelling_bee_spiders.svg

CRISP-DM

3. Validarea rezultatelor

- over-fitting (suprapotrivire) — modelul este “supra-obisnuit” cu
datele pe care a fost antrenat

Ex: un filtru spam care a fost antrenat cu anumite adrese de email,
cuvinte-cheie din subiect/corp
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CRISP-DM

3. Validarea rezultatelor

- over-fitting (suprapotrivire) — solutie: detectie cu set de date de
validare/test, pe care algoritmul nu a fost antrenat

€
A

Momentul aparitiei suprapotrivirii,
é eroarea incepe sa creasca

/
\

> Sursa
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https://en.wikipedia.org/wiki/Overfitting#/media/File:Overfitting_svg.svg

Tehnici de Data Mining

Predictive Data Mining (P)

- Clasificare
- Regresie
- Serii temporale

Descriptive Data Mining (D)

- Detectie de anomalii

- Clustering

- Sumarizare (summarizing)
- Association rule learning
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Tehnici de Data Mining

Clasificare (P)

- binara/non-binara (multi-clasa)
Ex. spam/non-spam, masina/camion/motocicleta/bicicleta

- Tmpartire pe categorii/clase, pe baza unor observatii, proprietati,
trasaturi (explanatory variables, features)

- algoritm de clasificare = clasificator
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Tehnici de Data Mining

Clasificare (P)
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https://media.geeksforgeeks.org/wp-content/uploads/classification-1.png

Tehnici de Data Mining
Regresie (P)

- estimarea relatiilor dintre o variabila dependenta (rezultat, raspuns,
eticheta) si una sau mai multe variabile independente (predictori,
explanatory variables, features)

Regresie liniara

— descoperirea relatiei liniare care estimeaza cel mai
bine distributia datelor
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Tehnici de Data Mining

_{
>

Regresie (P)

Regresie liniara

—

y=ax + b

Line of
regression

dependent Variable

X —variabila independenta
Y- variabila dependenta

a — panta independent Variables
b —termen liber Surs3

Evaluarea calitatii predictiei prin regresie?
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https://static.javatpoint.com/tutorial/machine-learning/images/linear-regression-in-machine-learning.png

Tehnici de Data Mining

Serii temporale (time-series) (P)
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Figure 3. Normalised date series: Lnorm — normalized water level,
Tnorm — normalized temperature; Dnorm — normalized horizontal
displacement
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http://www.bel.utcluj.ro/dce/didactic/icsdc/lab/narx_norm/ines2017_54_oltean.pdf

Tehnici de Data Mining

Detectie de anomalii (D)

- outlier/change/novelty detection
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https://miro.medium.com/max/697/1*O3lOgPwuHP7Vfc1T6NDRrQ.png

Tehnici de Data Mining

Detectie de anomalii (D)

- outlier/change/novelty detection

Ce inseamna anomalie?

- single/collective outlier, contextual outlier

Aplicatii: cyber-security intrusion detection, fraud detection, fault
detection, system health monitoring, event detection in sensor
networks, detecting ecosystem disturbances, defect detection in

images, medical diagnosis [sursa]
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https://en.wikipedia.org/wiki/Anomaly_detection

Tehnici de Data Mining

Clustering (D)

- cauta asemanari intre date, si grupeaza datele cu trasaturi comune
in clustere

- clusterele nu sunt predefinite (cum era in cazul clasificarii)

Aplicatii: recomandari pe Amazon, Netflix

Sursa
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Tehnici de Data Mining

Clustering (D)
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https://www.javatpoint.com/clustering-in-machine-learning

Tehnici de Data Mining

Sumarizare (D)

- cea mai accesibila forma de Data Mining

A
Name

Harry the Horse
Dana the Deer
Fran the Fox
Bob the Buffalo
Gracie the Goat

Ty | B W IN| =

Sursa
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https://openelectiondata.net/en/academy/a-gentle-introduction-to-summarizing-data/

Tehnici de Data Mining

Sumarizare (D)

Height (cm)
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Sursa
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https://openelectiondata.net/en/academy/a-gentle-introduction-to-summarizing-data/

Tehnici de Data Mining

Sumarizare (D)

Height (cm)

200

120 4

180 -+

Average
(171.4) = 170

160 -

150 -+

0 1 2 3 4 5

Average height = (181 + 175 + 159 + 177 + 165) + 5= 857 + 5 = 171.4
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Tehnici de Data Mining

Sumarizare (D)

Height (cm)
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https://openelectiondata.net/en/academy/a-gentle-introduction-to-summarizing-data/

Tehnici de Data Mining

Association rule learning (D)

- descoperirea de relatii intre variabilele unui set de date
- regulile care arata de ce si cum sunt conectate variabilele

Ex. analiza cumparaturilor la supermarket (market basket analysis)
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Tehnici de Data Mining

Association rule learning (D)

Ex. analiza cumparaturilor la supermarket (market basket analysis)

No. lapte paine unt bere alune oua fructe
1 1 1 0 0 0 0 1
2 0 0 1 0 0 1 1
3 0 0 0 1 1 0 0
4 1 1 1 0 0 1 1
5 0 1 0 0 0 0 0

Posibile reguli? Toate regulile rezultate sunt valide?
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Aplicatii ale Data Mining

- e-commerce (People also viewed, Frequently bought
together)

- stabilirea dinamica a preturilor pe baza cererii/ofertei

- asigurari (evaluare risc)

- acordare credite
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Aplicatii ale Data Mining

- CRM (customer relationship management)

o mesaje si oferte pentru clienti
o cautare de potentiali noi clienti si particularizare oferte
o optimizare campanie (targeting)

- medicina (estimare diagnostic, evolutie, raspuns la
tratament)

- securitate (fraude informatice, bancare,etc)

- educatie (estimare risc de abandon)
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Provocari ale Data Mining

BENEFITS AND CHALLENGES
OF DATA MINING

Sursa

PREDICT FUTURE
TRENDS

Challenges

SHOWCASE CUSTOMER
HABITS

6’3- ASSIST IN DECISION -
W MAKING

D  C POTENTIAL FOR POOR
e, 2 QUALITY DATA

", POSSIBLE HUMAN ERROR
OR SOFTWARE FAILURE

(’Fﬁg GCIVE A COMPETITIVE
W ADVANTAGE

REDUNDANT DATA FROM
UNMARKED SOURCE

“ﬁ’:} SECURITY AND PRIVACY
CONCERNS

Source:https:/learn.g2.com/data-mining
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https://www.dataentryoutsourced.com/blog/wp-content/uploads/2020/10/Benefits-info.jpg

Provocari ale Data Mining

Probleme de etica
- protectia datelor personale (GDPR)

- discriminare pe baza datelor

ex. acordare de imprumut pe baza etniei; valoare polita de asigurare
pe baza varstei/sexului

- campanii de marketing particularizate pe baza analizei
obiceiurilor de cumparare
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Bitcoin Mining

Ce este bitcoin (BTC)?

- moneda virtuala (digitala)

-  moneda descentralizata Surs

- cryptocurrency — tranzactiile sunt securizate si verificate
prin criptografie

- 2009, Satoshi Nakamoto

- blockchain — distribuited ledger technology

- evolutie volatila
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Bitcoin Mining

How v

e Blockchain Technology
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to-peer (P2P) network D contracts, records or the existing blockchain
that consists of other information (which is permanent and

computers (otherwise i e e T ST ST I unalterable)
known as nodes) uses known algorithms to with other transactions, once
I ' validate the transaction verified, to create a new

and user's status block of data for the ledger

Sursa
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Data Mining

Bitcoin Mining

Market Summary = Bitcoin
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More about Bitcoin —
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Data Mining

Bitcoin Mining

Market Summary = Bitcoin
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Data Mining

Bitcoin Mining

Market Summary > Bitcoin
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Data Mining

Bitcoin Mining

Market Summary = Bitcoin
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Bitcoin Mining

= rezolvare de probleme matematice complexe (solutie de
64 de caractere hexa), utilizand circuite si programe
software specializate

ASIC (Application Specific Integrated Circuit)

- fiecare solutie descoperita se anunta in blockchain
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Bitcoin Mining

Prin bitcoin mining, se verifica legitimitatea tranzactiilor si se
introduc noi bitcoin in circulatie.

“Bitcoin miners use software to solve transaction-related algorithms that check
bitcoin transactions. In return, miners are awarded a certain number of bitcoin per
block. This entices them to keep solving the transaction-related algorithms,
supporting the overall system.”

Estimare Business Insider: 90% din totalul de bitcoin (21 mil. BTC) au fost deja minate. Toate
bitcoin vor intra in circulatie pana in 2140 (bitcoin halving) — 120 ani pentru a mina restul de
10%. Sursa

The Bitcoin reward is divided by 2 every 210,000 blocks, or approximately four years.
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https://www.techtarget.com/whatis/definition/Bitcoin-mining

Bitcoin Mining
Efecte negative

- consum excesiv de energie electrica
- resurse computationale mari
- disipare de caldura

Carbon emissions for mining a single bitcoin rose from 0.9 tons in 2016 to 113 tons in
2021—a 126-fold increase Sursa

Discutie

O Legalitate

(] Etica - The Ethics Of Crypto: Good Intentions And Bad Actors (forbes.com)
O Impact asupra mediului
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https://www.smithsonianmag.com/smart-news/bitcoin-could-rival-beef-or-crude-oil-in-environmental-impact-180980877/#:~:text=%E2%80%9CPut%20differently%2C%20Bitcoin%20mining%2C,%E2%80%94a%20126%2Dfold%20increase.
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In episodul urmator: Rationament. Invatare/instruire.
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