MavenioThpio Melpaiwg - THAUa MANPOPOPIKAG

AnoBnkec Asdopevwv kal EE0puUEn MNvwong
(Data Warehousing & Data Mining)

Eicaywyn

Mavvng ©eodwpidng, Nikog MeAéknc

Opada Alayeipiong Aedopevwy
EpyaoTripio MANPOQOPIaK®OY ZUCTNHATWY

http://isl.cs.unipi.gr/db

“nAnuuupa” ano dedopeva

= MapayovTal 6Ao Kai
nepIocoTEPA DEDOWEVQ:

= Tpanedikd, TNAENIKOIVWVIAKA,

= EnioTnpovika dedopéva:
aoTpovouIKd, BIOAOYIKA KAM.

= Keipeva oTo web k.a.

= AnoBnkevovTal 6Ao kai
nepioooTepa OedOUEVA:

= Tpriyopn kai @Bnvr Texvoloyia
anoBrikeuong

= Ikava ZABA yia peyaheg BA
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Mapadeiypata

= To eupwnaikd Very Long Baseline Interferometry (VLBI) dia6<Tel 16
TnAEokonia, kaBéva ano Ta onoia napayel 1 Gigabit/second
aoTPOVOUIKA dedOpEVA O CUVODOUG NAPATrPNONG TWV 25 NUEP®V

= 1) anoBrikeuaon Kal avaAuan TEToIoU OyKou OedoUEVWV gival MpopAnua &

= O TNAEMIKOIVWVIAKOC kOA0oOC AT&T XeIpileTal dloekaToPuUpIa KANOEIG
/ vepa

= TOOO HEYANOC €ival 0 OYKOG Twv SedopEVwY Nou auta dev anobnkelovTal
— n avdahuon yiveral «gTov aépa» (on the fly)

= H BA Tn¢ enixeipnong Alavepnopiou Wal-Mart gival Tng Ta&ng Twv 24
Tbytes

= To UC Berkeley €kave Tnv ekTignon o1l péoga oto 2002 naprixénoav 5
Exa-bytes (5 ekatoppUpia TBytes) 6edopévav !!!
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Taoesic avanTuéng

= O vOuOG Tou Moore

= H TaxuTnTa Twv UnoAoyioTwv —+—pracessing - - storage
dinAacialetal kabe 18 pnveg n

= O VOHOG TNG anoBnkeuong a

= Ta dedoyeva nou anoBnketovral L ==
dinAacialovTal kBe 9 PAVES . o

= Katd ouvénea ... =

* MOANU Aiya and autd Ta BEB0HEVA | o & o © © o © @ =
pnopei va koITagel (kai va S N S S S
avaAuoel) o avlpwnog

= ‘Apa xpelaleTal n avakaAuyn yvwong JEoa ano Ta dedoyeva
(Knowledge Discovery in Data - KDD) yia va dwaoel vonua kai Xpron
oTa dedopéva
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Opiopoc Tnc diadikaciac KDD

H avakaAuyn yvaong ano dedopéva (Knowledge Discovery in
Data — KDD) €lval n pn TeTpigpevn 01adikacia eUPETNG
EVKUPWV,

NnpwWTOoTUN®Y,

nméavag XPNoIN®Y Kal oNwodnMoTe, )
KaravonTwv npotunwv (patterns) peoa ora dedopeva.

= T1 &ev givai data mining
= enegepyaoia epwTHOEWV BACEWY OEDOUEVMV
* XPron NPOyPHKATWV UNXAVIKAG HaBnaong fi oTaTIoTIKAG

EvaAGKTIKEG ETAPPATEIC Tou Opou data mining:
= «€EOPUEN DedONEVWVS
= «gEOPUEN yvwang anod dedopeva»
= «Opugn dedOPEVWV>
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>XETIKA €MIOTNHOVIKA Nedia »

Ontikomoinon

Teyvnt Nonpoosvvny
IIinpogopiag

(Mnyavua MaOdnon)

Avaxdaivyn I'voong
anté Agdopéva (KDD)

XToTIoTIKY Baoeic

Agdopévav
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Aiadikaoia avakaAuyng yvwong

OAokAnpwon
&5 Epunveia & n
0 5 -
(Dag'lﬁl, A&OAOW]% L —
47"0;,,’7; : Fvaon
3o b |
c>>"§_ MpoéTtutra (pattelrns) >
= (0) A =
30 < kdi Kavoveg (rules) |3
23 ; i) ' [
%}O/' . Meriva | 8
O ra
y Aeﬁopévt'; dedopéva
— oTé)0¢!
(target dat'a)
|
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E€0pUEN yvwonc ano dedopeva

= Data mining (€vacg eupuc opiopoc): H diadikacia nyi-
auTopaTnG avaAuong HeyaAwv BA pe oTOXO0 TNV
g0peon XPNOIUNG NANPOPOPIAG — «YVRONG>
= M.X.: «KaAUTEPOI NEAATEC €ival AUTOI € OMOUDEC PETANTUXIAKOU
emnédou (aveEapTATwe UYWoUG €1000MKUATOC) N auToi e uPnAd
gloodnuata (aveEapTnTwe eNNEdOU onoudwv)
= Mapadeiypa avanapaoTaonc: devrpo anodgaonc (decision
tree)

= Mwg Ba npokUYel €va TEToIo NPOTUNO (pattern) and pia
MEYAAN BA;
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Mapadelypa Decision Tree

none bachelors masters doctorate

[ inco mcj (incomc)

>100K

50 to 100K <50K

O

bad average good

. bad O average good O excellent
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Eqappuoyec Data Mining

= Market analysis and management

= target marketing, customer relation management, market basket
analysis, cross selling, market segmentation

= Risk analysis and management

= Forecasting, customer retention, improved underwriting, quality
control, competitive analysis

» Fraud detection and management

= aAAG Kal ...
= Intelligent query answering
= Text / Web mining (news group, email, documents)
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Ti dedopeva avaAUoULE ...

tabular data

time series

text, free-form
transactional data
web click stream
spatial data (2-D, 3-D)
web content
email

XML data

links or networks
anonymized data
multimedia
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| 82%
| 40%
| 33%

30%
17%
16%
15%
13%
13%
11%
11%
6%
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BrAuaTa eE0puEnc yvwong

= yebodoAoyia CRISP-DM

Business understanding
Data understanding
Data preparation
Modeling

Evaluation

Deployment
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Business ( ) Data
Understanding ( Understanding|

hY

Data
Preparation

~

Deployment

~

Evaluation
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Texvikéc DM

= Supervised learning (Classification /

Prediction)

= Decision Trees, Neural Nets, Bayesian

classification

= Unsupervised learning (Clustering)

= Hierarchical, partitional, density-based

= Association rule mining

YES

NO

= K.d. =Y

Bread = PeanutButter
PeanutButter = Bread

60%

[60% |

5%

100% |

Beer = Bread
PeanutButter = Jelly

20%

[20%

50%

[33.3% |

Jelly = PeanutButter

20%

100%

Jelly = Milk

0%

0%
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Katnyopionoinon (Classification)

Tadwopnon, Ipopreyn

ExpdOnon puog teyvikng va tpofrémel Tnv kKAGon €vog
oTOLYEL0V EMALYOVTOS 0T TPOKAOOPIONEVES TIPEG

o
©® o000

14

IIpooceyyioeic:
*0TUTIOTIKEG pEBodOoL
*3&vOpa 0mOPACEDY
*VELPOVIKA diKTLO,
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Katnyopionoinon (Classification)

Aévtpa Amo@daoemv (decision trees)

Y

g i if X > 5 then blue
e® . o else if Y > 3 then blue
ol @ © else if X > 2 then green
3 o
e © else blue
2 5 X
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>uoTtadonoinon (Clustering)

Opadomoinon

Evpeon pog “@uoikns” opadomoinong Tov
dgdopévev, yopic Tpokadopiopnd TOV opad®v

Opodomnoinon Péoet
candotoong (Exieidelog 1 GAANG)
*GTATICTIKNG KATAVOUNG
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EEOPUEN KAVOVWV OUOXETICEWV

Evpeon tavtéypovev ERQavIcE®Y OEO0UEVOV
(apa, mOBavic cvoyéTionc N e£dptnong) péoa og
€vo, «<kaAaOV> dedopivmv

Transaction Items |
ty Bread,Jelly,PeanutButter
[ Bread,PeanutButter
fa Bread ,Milk,PeanutButter
14 Beer,Bread
ts Beer,Milk
| XSV [ [ o]
Bread = PeanutButter || 60% | 75%
PeanutButter = Bread | 60% | 100%
Beer = Bread 20% | 50%
PeanutButter = Jelly || 20% | 33.3%
Jelly = PeanutButter || 20% | 100%
Jelly = Milk 0% 0%
17 MA.IEL - Névvng Oz0dmpidng

AvaAuon XpovOAOYIKWV OEIpwWV

MnopoUue va BpoUpe Taoelg (KUKAOUC, ENOXIOKEG CUUNEPIPOPEG) Kal
VA KAVOUWE EKTIUNGN MEAAOVTIK®V TIHWV
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O1 nio dNMUOPIAEIG TEXVIKEG DM ...

Decision Trees/Rules
Clustering
Regression

Statistics

Association rules
Visualization

SVM

Neural Nets
Sequence/Time series analysis
Bayesian

Nearest Neighbor

19

I 51.1%
I 39.8%
38.1%

. 36.4%
I 30.7%
[ 21.6%

17.6%
I 17.6%
N 13.6%
I 13.6%

11.4%
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"Mupapida" EmixeipnuaTikng Eupuiac g

(Business Intelligence — BI)

. Managing

Mal.(".lg Director
Decisions

Data Presentation Business

. . . Analyst

Visualization Techniques
Data Mining Data
Information Discovery Analyst

Data Exploration
Statistical Analysis, Querying and Reporting

Data Warehouses / Data Marts
OLAP, MDA DBA

Data Sources
Paper, Files, Information Providers, Database Systems, OLTP
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Case Study -1

* anguBeiag npomwOnon npoiovrov & CRM

= QI eTalpeiec Nou kavouv aneuBeiac npowdnaon npoiovtwv (direct
marketing) xpnoiponololv PHoVTENG Kal TEXVIKEC EEOPUENG yvONC

= H yovTeAonoinaon givai nio ikt ano Tnv aAhayr oupnepIPopag Tou
neaaTn

= [leTUXNMEVN I0TOpIa (Success story)

= O TnAenikoIvwvIakog napoxéag Verizon Wireless peinoe Tn «diappon
nehatwv» (churn) ano 2% os 1.5%

21 MA.IIEL - Tidvvii Oc080pidng

Case Study -2

= AO(QAAEIa Kal aviXveuon andarng

= Avixveuon anaTng (Fraud Detection) o€ ayopeg pe
MIOTWTIKEC KAPTEC

= Z€nAupa XpriaTog

= AnNAaTtn otnv TNAspwvia
= AT&T, Bell Atlantic, British Telecom/MCI
= KaTanoAéunon TPOUOKPATIAE ...
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Data Mining kal 1I01wTIKO anoppnTo

= TIA: Terrorism (npwnv Total) Information Awareness Program —

= EmoTnyovikd npoypappa xpnuatodotoUpevo and To Ynoupyeio Auuvag
Twv HIMA — diakonnke ano To Koykpeoo

= PEPIKEG NG TIG AEITOUPYIEG TOU PETAPEPBNKAV OTIG UNNPETIEG
NANPOPOPIWY

= CAPPS II — @wTOoYypa®non OAwv TwV ENIBATMV TWV AEPOHETAPOPHOV
= £Y€l NPOKAAEDEl avTIOPACEIC (ano eNIBATEG, ETAIPEIEC, KUBEPVNOEIC)
= O1 Texvikég Data Mining avalntouv npdTuna, ox1 avBpwnouc!

= YNapyouv TeXVIKEG AUCEIG Mou pnopoUv va neplopicouv Tnv npdoBacn
o€ npoownika dedopeva

= AVTIKATAOTAON €uaiodNTwV OedOUEVWV e aVmVUHOUC KwdikoUg (data
anonymization

. KqTqu)pnpéva dedopéva — kaTavepnuévog unoloyiopog (distributed data
mining
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EpeuvnTika npoBAnuaTa ...

Scaling up for huge data I 41%
Mining text I 29%
Automating data cleaning 27%
Dealing with cost-sensitive data 26%
Mining data streams 18%

Mining links and networks L 17%

Unified theory of DM s 16%

DM for biological problems N 14%

DM with privacy mm 8.9%

Mining images m 7.1%

DM for security applications | 5.4%
Distributed (multi-agent) DM H 3.6%
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>ToIxEia abnuaTog

= AIOAOKOVTEC

= Mavvng Ocodwpidng (KEVTPIKO KTrpIo, yp. 501)

= Nikog MeAékng (kTRpIo Z€ac, pyacTnpio 3°U opdpou)
= Bon6oi

= Bayy£Ang KoTolpdakoc, Mepaoipog MapkeTog, Eiprivn NTouTton
= AIDAKTIKI UAN HabnuaTog

= BiBAio «Data Mining: Eicaywyika kai Mponyuéva Oéuarta EE6pUENG MNvwang
ano Aedopéva» Tng M.H. Dunham (http://isl.cs.unipi.gr/dmbook)

= Alagaveieg didaokovTa (http://isl.cs.unipi.gr/db/courses/dwdm)
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EpyaAeia KDD

= Microsoft SQL Server 2005 BI Solutions

= “SQL Server 2005 provides many new and enhanced business intelligence (BI)
features designed to give you a competitive advantage. These advantages include
Integrating multiple data sources with Integration Services; enriching data and
building complex business analytics with Analysis Services; and writing, managing,
and delivering rich reports with Reporting Services ..."

http://www.microsoft.com/sql/solutions/bi

= WEKA Data Mining software

= “Weka is a collection of machine learning algorithms for data mining tasks. The
algorithms can either be applied directly to a dataset or called from your own Java
code. Weka contains tools for data pre-processing, classification, regression,
clustering, association rules, and visualization ..."

http://www.cs.waikato.ac.nz/ml/weka
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Epyaaoieg

= 11 gpyaoia: avanTuén evoc DW kal epapuoyr TeExVIkwv DM navw oe
npayyarika dedopeva

= O€ OMADEG TWV 2 aTOMWVY, UNOXPEWTIKN
= guppeToxn 40% oTov TeAkO BaBuo
= 2" gpyaoia: oxediaon kal uhonoinon epapuoync BI
= QTOMIKN, NPOAIPETIKN, ANAAAKTIKN TNG YPanTnG EETaong
= guppeToxn 60% oToV TEAIKO BaBuo

= (kal mBava kanoleg) BIBANIOYPAPIKEC EPYATIEG: HEAETN EPEUVNTIKWY
apBbpwv Kal guyypagpr avagopag

= QTOMIKEG, UNOXPEWTIKEC

= bonus oTov TEAIKO BaBuod
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KaAo e&apunvo !
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