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@ Hlavni zdroj inspirace:
N www.kdnudgets.com

Dr. Gregory Piatetsky-Shapiro

(KDnuggets )
Prof. Gary Parker (Connecticut
College)
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http://www.kdnuggets.com/gps.html
http://cs.conncoll.edu/Parker/
http://www.kdnudgets.com/
http://www.kdnudgets.com/

Kde se bere soucasna zaplava dat?

Digitalni data a
archivace.

Archivace a jeji meze.

Oblasti: + Obchodni transakce (obchodni retézce, banky, pojistovny

)

Telekomunikace, internet a elektronicky obchod
Zdravotnictvi

Véda a vyzkum: astronomie, biologie, genomika, ...
Publikace: texty, Casopisy a knihy ...
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http://www.cultindustries.com/new/html/frame.html

I1'Zéplava dat? -

Prefix |N&asobek| = ma asi 600 terabyti
- genealogickych dat zahrnujici US Census
mega 10 data z let 1790 az 1930.
giga 109 » Data predavana eFes Internet: v roce 1993
asi 100 terabytu. V r. 2008 odhaduje
tera 1012 Cisco, Inetrnetova vymeéna dat Cini asi 160
terabytti/s (tedy asi 5 zettabyt( za rok).
peta 101> = AT&T zpracovava miliardy spojeni za den
exa 1018 Zemeé: méné nez 3x1030 atomd.
zetta 1021 Vznikajici objemy dat nelze skladovat
ani prohlizet. & Je nutné z nich
yotta | 10% vybirat jen to ,dClezité"! Role znalosti.
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http://en.wikipedia.org/wiki/Ancestry.com
http://en.wikipedia.org/wiki/Ancestry.com
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Existujici Jakve_ znalosti potrebujeme
teorie pri zpracovani dat?
Zdroje znalosti?

Dobyvani znalosti (DM).

5 S Nature Inspired
Technologies Group



Oblasti DM aplikaci v r. 2004

13%: Bankovnictvi

9%: Primy marketing, odhalovani podvodU, analyza
vedeckych dat

8%: Bioinformatika

7%: pojistovnictvi, medicina/farmacie

6%: eCommerce/Web, telekomunikace

4%: Akciové/investicni trhy, vyroba, obchod, bezpecnost

Méné: doprava, zabava/zpravy, ... (celkem asi 10 %)
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DM a chovani zakazniku

Predvidani, ze zakaznik odejde k jinému poskytovateli sluzby
cileny marketing:
< Ziskavani novych zakaznik{, nabizeni dalSich produktl (napf. Amazon)
Odhad rizika u avérl
< Nejdlveryhodnéjsi zakaznici nepotrebuji ptjcku — nejzajimaveéjsi
zakaznici jsou nékde ,uprostred" mezi nejlepsimi a nejhorsimi !

Odhaleni podvodného chovani

Cilové oblasti

bankvonictvi, telekomunikace, maloobchodni prode;j, ...
Zdravotnictvi, ...

; fj Nature Inspired
)/



— Customer Attrition: Case

“Stwdy

Situation:

= Attrition rate at for mobile phone customers is around
25-30% a year!

Task:

= Given customer information for the past N months,
predict who is likely to attrite next month.

= Also, estimate customer value and what is the cost-
effective offer to be made to this customer.
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Customer Attrition Results

Verizon Wireless built a customer data warehouse
Identified potential attriters

Developed multiple, regional models

Targeted customers with high propensity to accept the
offer

Reduced attrition rate from over 2%/month to under
1.5%/month (huge impact, with >30 M subscribers)

(Reported in 2003)
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Zdravotnictvi

Na zakladé kterych fyziologickych meéreni Ize provest
presnou diagndzu zvolene choroby?

Lze nahradit néjaky narocny diagnosticky postup
souborem jinych mereni?

Volba nejvhodnéjsi medikace Ci leCebného postupu.

VCasné upozorneni na priznaky, které indikuji zvysené
riziko vyskytu komplikaci nékdy v budoucnosti.

Hledani dGvodl (chemické struktury) pro rtizné
chovani neékterych sloucenin (karcinogencita)

... Analyza probihajicich procesll (oSetreni) jako podklad
pro zefektivnéni péce
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Bezpecnost a podezrelé chovani

Kradeze kreditnich karet

:» Bankovni prevody svedcici o prani
spinavych penez

Analyza struktury telefonnich spojeni .
()

Kradeze telefond
Identifikace teroristickych skupin

Otazky etiky a narusovani soukromi
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Nékteré priklady z CVUT

Kratkodoba predikce pozadavkl na spotfebu energie

Vcasna prediktivni diagnostika

chyb motoru Cerpadla
zhorsSeni stavu pacienta (psychické choroby, ..)

Podpora diagnostiky na zakladé presnych méreni
Hledani charakteristickych vzor{ chovani pro uzZivatele

Studie genomickych dat
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Strojove uceni a navrh

algoritmd, pomoci nichz Ize
ziskat potrebnou znalost

14 S Nature Inspired
Technologies Group



15

Hlavni typy uloh

Klasifikace: zarazeni pripadu do jedné z nékolika trid
Odhad budouci hodnoty: pro spojité veliCiny

Shlukovani: identifikace charakteristickych shluk( v
datech

Asociace: napr. analyza nakupniho kose (A & B & C se
casto vyskytuiji spolecne)

Vizualizace dat: jako podpora Clovéka zpracovavajiciho
data

Analyza komplexnich vztah( a vlivli: napr. analyza
genetickych dat
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Casto pouzivané modely a tlohy

Data Mining

/\

Predictive Descriptive

AN TANN

Classification Regression Time Series Prediction Clustering Summarization Association Sequence
‘ Analysis Rules Discovery
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Klasifikace

Uloha: Na zakladé klasifikovanych trénovacich dat
naleznéte ,jednoduchou metodu®, jak priradit tridu novym
pripaddm, pro které zname stejny soubor priznakd

Postupy:
statistika,
o "O : o Rozhodovaci stromy,
©® o o o Neuronové site,
o O @ g
O c©® o @
® %00
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Shlukovani

Uloha: Naleznéte ,prirozené" shluky ve zpracovavanych
datech, ktera nemaji zadné znacky

O
@)
Q
A
OO0
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' Related Fields

Machine

Learning Visualization
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Trocha historie

Data Fishing, Data Dredging: 1960-
Data Mining :1990 -- <
used DB, business

Data Archaeology, Information Harvesting, Information
Discovery, Knowledge Extraction, ...

Knowledge Discovery in Databases (1989-)
komunita zabyvajici se umélou inteligenci, strojovym ucenim
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Definice

Dobyvani znalosti z dat je netriviaini’ process, ktery
vede k identifikaci

platnych

novych

potencialne uzitecnych

a lidskému uzivateli srozumitelnych vzord v datech.
viz Aavances in Knowledge Discovery and Data
Mining, Fayyad, Piatetsky-Shapiro, Smyth, and
Uthurusamy, (Chapter 1), AAAI/MIT Press 1996
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*Relational Data Model
*SQL

*Association Rule Algorithms
-Data Warehousing
*Scalability Techniques

*Algorithm Design Techniques
«Algorithm Analysis

Data Structures

23

«Similarity Measures
*Hierarchical Clustering
IR Systems
sImprecise Queries
*Textual Data

*Web Search Engines

*Bayes Theorem
*Regression Analysis
*EM Algorithm
*K-Means Clustering
*Time Series Analysis

*Neural Networks
*Decision Tree Algorithms
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Dobyvani znalosti

jako proces
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™ Proces dobyvani znalosti

' > Metodika

IUngé'rss'tamn%ihg ¢ Unde?:ltaanding CR| SP_ DM

i CRoss Industry
Standard for
Process of DM,

Deployment Vi 7
P
Evaluation
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http://www.crisp-dm.org/
http://www.crisp-dm.org/
http://www.crisp-dm.org/

L Vyznam kroku CRISP (v %):
celkové Casoveé naroky a uspéch DM reSeni

20 40 60

Formulace problému

'p

Volba typufedeni

Predpokladané wuzti O potiebna cast casu v ramci celého projektu ( %)

Posouzeni dat @\/yznam pro Uspéch projektu ( %)

Pfiprava dat

Modelovani

“IUI
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KDD Issues

Human Interaction
Overfitting
Outliers
Interpretation
Visualization

Large Datasets

High Dimensionality

Multimedia Data
Missing Data
Irrelevant Data
Noisy Data
Changing Data
Integration

Application
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Data Miner Survey 2010:

ALGORITHMS: Decision trees, regression, and cluster analysis remain
on the top! Ensemble Models are becoming popular - 22% of data
miners use them.

MODELS: About one-third of data miners typically build final models
with 10 or fewer variables, while about 28% generally construct models
with more than 45 variables.

TOOLS: Success of the open source data mining software R (used by
more data miners — 43% - than any other). SumatraTT, Weka,
RapidMiner, LispMiner

STATISTICA is selected as the primary data mining tool by the most
data miners (18%).

Data miners report using an average of 4.6 software tools
overall. STATISTICA, IBM SPSS Modeler, and R received the strongest
satisfaction ratings in both 2010 and 20009.
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http://www.rexeranalytics.com/Data-Miner-Survey-Results-2010.html
http://www.rexeranalytics.com/Data-Miner-Survey-Results-2010.html
http://www.rexeranalytics.com/Data-Miner-Survey-Results-2010.html
http://www.rexeranalytics.com/Data-Miner-Survey-Results-2010.html
http://www.rexeranalytics.com/Data-Miner-Survey-Results-2010.html
http://www.rexeranalytics.com/Data-Miner-Survey-Results-2010.html
http://www.rexeranalytics.com/Data-Miner-Survey-Results-2010.html
http://www.rexeranalytics.com/Data-Miner-Survey-Results-2010.html
http://www.rexeranalytics.com/Data-Miner-Survey-Results-2010.html

Osnova predmétu

Dobyvani znalosti — popis a metodika procesu CRISP, motivacni priklady
Nastroje pro modelovani dat a jejich vyuziti 1.

Porozuméni datlim a jejich priprava, agregace dat

Metody vizualizace dat. Identifikace odlehlych a nespravnych hodnot
Prace s ¢asovymi radami

Volba relevantnich atributd

Nastroje pro modelovani dat a jejich vyuziti II.

Vyhodnoceni a vyuziti model{

Metody pro vizualizaci modeld

Zpracovani prirozeného jazyka jako vstupu

Databaze, anonymizace a ochrana dat

Slucovani dat z heterogennich zdroji

Postupy zpracovani komplexnich dat

Prerekvizity: Prehled zakladnich pojmu ze statistiky, databaze a datové sklady
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