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PA voorbeeld: churn prediction

Voorspel of een klant gaat overlopen naar de concurrentie

Aangepaste acties om potentiéle overlopers te behouden
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ETL: Extract Transform Load
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ETL: Extract Transform Load
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Veel operationele

Het data warehouse (DWH)

data sources
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Vaak gebruikt data-model:
OnLine Analytical Processing (OLAP)

Product
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Location
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Data-warehouse /
data-mart

Analytics
personal datastore

A B C D E
1 X1 X2 X3 X4 Y?
2 1 2 1 1 TRUE
3 1 1 1 1 TRUE
4 0 3 1 1 FALSE
5 1 2 1 1 TRUE

Set independent variables
(X1,...,Xn) en 1 dependent
variable (Y)

1
16:30  FriNov 25 10:30 11:30 12:30 13:30 14:3

Continuous data

Time series
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Data-warehouse / Analytics
data-mart personal datastore

Feature extraction

Graaf algoritmes

Discretisatie >

Herschaling
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Lancering van het predictive analytics project!
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Barriere 1:
Complexe en trage architectuur

Analytics

Reporting
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Barriere 1:
Complexe en trage architectuur
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Barriere 2:
Dataquality management

Analytics
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Barriere 2:
Dataquality management

T ---Analytics

Betekenis van bepaalde | .~
values wordt onduidelijk [

R‘Eeporting
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Barriere 3:

niccha Qroj
Request” Request” ﬁ Request’ Request

Operationele Data Data-mart Analytics
systemen warehouse
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Barriere 3:
Atypische projectstructuur

Project team
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Barriere 3:
Atypische projectstructuur

Project team

Atypische taken
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Hardware appliances?

An appliance has one function (toasting, making

coffee, ...), is easy to use and its internals are not
relevant

A hardware appliance for analytics has one
function (executing complex queries), is easy to

install, manage, tune, ... and its internals are not
relevant

[Rick van der Lans, http://www.b-eye-network.com/view/13506] .
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Hardware appliance voor analytics
(Data Warehouse appliance)

N B

Optimized Database
S ———

Optimized OS

Optimized Hardware

DWH Appliance
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Massively Parallel Processing (MPP)
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AT -
— Data loading

\“ 1. Profile data
N

2. Partition & distribute
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SELECT * FROM X
WHERE id=1000

~

N~~>
1. Bouw queryplan

Data querying
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SELECT * FROM X
WHERE id=1000
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N~~>
1. Bouw queryplan

Data querying

‘ Part 4 H
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Hardware supported
query & compressie

A

Extra optimalisaties

Metadata

......... >

Parallel loading
(In memory DB’s,
Distributed FS,

)

Multi-core nodes
A
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Data querying vs. data loading

lo, g

|

Performant

Benut MPP optimaal
Maar: afhankelijk
van hoe dataloading
gebeurd is!

- Traag

scanning
- Optimalisaties
mogelijk

- Veel processing &

Que l
Vi,
8
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Hardware appliance voor analytics
(Data Warehouse appliance)

Optimized Database

Optimized OS

Optimized Hardware

DWH Appliance
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In-database analytics

Vendor-specific

Translators/connectors DB Query | Client software
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SAS connectoren

SAS/ACCESS® Software

SAS Data SAS® SAS Any  SAS OLAP ‘
Integration Enterprise Web Report ~ SA Cube
Studio Guide® Studio Client  Studio

-

SAS/ACCESS Interfaces

RDBMS Client Software
or RDBC/JDBC

DBMS Client Utilities
(Loaders, Unloaders, etc.)

s

o

Relational Warehouse  Non- _
Database Appliance Relational ERP PC Files  Hadoop
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DWH Appliances samengevat

= Heel performante MPP
architectuur

Optimized Database . Queries worden snel
e ——— Uitgevoerd
Optimized OS = Data loading gaat vrij
traag

Optimized Hardware

= Connectoren voor 1 of
meerdere (analytics)

softwares
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Accelerator

Generic
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Meer info over dit kwadrant:

contacteer Smals Onderzoek

MPP

Specific
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Get all the flights to London for which another flight exists to London

that leaves within an hour on the same day
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Get all the flights to London for which another flight exists to London

that leaves within an hour on the same day

SQL SQL-MapReduce
SELECT * SELECT *
FROM DEPARTURES AS D1 FROMIGET NEXT FLIGHT 1HR
(ON DEPARTURES PIQRTITION BY
DESTINATION)
WHERE WHERE
DESTINATION = 'London’ DESTINATION = 'London'
AND
DEP_TIME + 60 MINUTES >=
( v
iFE{BE,\CATDI\S&(R[%EPR‘ETS”\AA?DZ MapReduce table function
WHERE DESTINATION = 'London' (kunnen zelf gedefinieerd worden)

AND D2.DEP_TIME > D1.DEP_TIME
AND D2.DEP_DAY = D1.DEP_DAY

)
ORDER BY DEP_TIME ORDER BY DEP_TIME

http://www.teradata.be/white-paper/Using-SQL-MapReduce-for-Advanced-Analytical-Queries/
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N NETEZZA
an IBM® Company
IBM® PureData™ for Analytics, powered by Netezza technology
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DWH Appliances in de data supply chain
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pliances in de data supply chain
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Barriere 1:

Complexe en trage architectuur

« Data-supply chain » wordt eenvoudiger en performanter
met DWH appliances

Barriere 2:

Dataquality management

Grote verbetering mogelijk dankzij vereenvoudigde architectuur
mits Information/Master Data Management (Documentatie)

Barriere 3:

Atypische projectstructuur

Een stap in de goeie richting:
Analytics-experten hebben makkelijker toegang tot alle data
(met respect voor security/privacy) o




Dit was de theorie...

Nu de praktijk!




& Smals Meer info over deze POC: contacteer Smals Onderzoek
or society

POC met IBM Netezza

-----------------------------------------
. ‘e

SAS-script 1

-

SAS-script 2

-

R-analyse 1

-

R-analyse 2

Geanonimiseerde

Data

(~ 40 GB) IBM, Evere
Sas & CSV-files
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§ Smals Meer info over deze POC: contacteer Smals Onderzoek

SAS code aanpassingen

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
* 3

NJNETEZZn Client-PC

2. Native
‘Nettezza SQL’

2. Native
‘Nettezza SQL’

SR Onaangepaste code kan niet volledig vertaald worden :
Berekeningen worden gespreid over Client-PC & Netezza
(= veel performantieverlies)
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§ Smals Meer info over deze POC: contacteer Smals Onderzoek

SAS code aanpassingen

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
* 3

NJNETEZZn Client-PC

2. Native
‘Nettezza SQL’

2. Native
‘Nettezza SQL’

SR Onaangepaste code kan niet volledig vertaald worden :
Berekeningen worden gespreid over Client-PC & Netezza
(= veel performantieverlies)
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§ Smals Meer info over deze POC: contacteer Smals Onderzoek

R code aanpassingen

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
* 3

NJNETEZZn Client-PC

2. Native ( A
‘Nettezza SQL’

[ > Native ] R-translator

‘Nettezza SQL’ PR A DY

L =

S -

QEVOLUTION |

SR Onaangepaste code kan niet volledig vertaald worden :
Berekeningen worden gespreid over Client-PC & Netezza
(= veel performantieverlies)

65
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SQL is native ondersteund

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
* 3

NJNETEZ=n Client-PC

.

v

SQL hoeft niet vertaald te worden
= enorm performant

. .
-------------------------------------------------------------------------------------------------------
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SELECT coffee, milk, sugar, cookies
FROM regular_break
INNER JOIN infosession_break ON rid =ild
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Analytics & Data Quality

* De ideale wereld (voorgaande studies)
= best practices

= De realiteit (praktijkvoorbeelden uit projecten)

= typische problemen van data quality bij
analytics-projecten

= hoe data quality tools de aanpak ondersteunen

70



Analytics & Data Quality:
de ideale wereld (1)

= Vereenvoudigde data supply chain

= minder ETL, minder vertaalslagen (cfr. barriere 2)
= opportuniteit voor data governance:

= Data quality management

= Master data management per?ecte

= Information management documenta“e
- op éen plaats enten

71
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Analytics & Data Quality:
de ideale wereld (2)

= Best practice: « fitness for use »
= 100% data quality is onbereikbaar
= kosten vs. baten

= good enough for its (all) intended use
= in scope voor intended use?

. ' ' tal
: Business Analytics me:‘;
égpe Applications — = |
) - data
%Q P |
_J supply —
- chain Reporting <omS:
| = er
%Q P > ['|| meer en me
':uﬂ @ I

Smals Research publicatie « Data Quality: Best Practices », |.Boydens, 2006 72



v

Business
Process

Smals

Analytics & Data Quality:

de ideale wereld (3) o
Ana\\‘jt\C-
» Best practice: DQ aanpakken aan de | @t

kan hiet Me

L Business-Logica N\ Ch’ten‘-
-definities (dubbels, ..), Ul :, | I op W
-business rules, i m
-standaardisatie .
of correctie, T D :

. Validation 3 Discover
-algoritmen, cci)ntroles Batch DQ project /

-A Business PrcPcess

1 1
1 1
1 1
1
A Application E geva”|deerde|“' [
- ’ i resultaten | T T TT----_ L
-A DB-constraints, ... | ---"1 resultaten 1%, ideale
s ! Business « -~~~ : ak
| ! Logica, : aanpa™
oo \ . kennis  —— | Data Quaity-
! Business - extract - .
i | i projec
L@y S TR
o | _ oo N R
E : L data supply chain : y DQTeam |
o L w |0 ammmmombeoee- '+ | DQ Tools !
1 Q. c DWH : !
S | L — L
EERER ¢ 9 ' | - ) :
£ _ 1 . ® DB A,B,C +| ! | s%& :
8 ! L g historiek I ! O ( % !
(a4 ! Q | KX L___TTEF___ ! i 7'y !
l n \\ ------------------------ /I
: D
\ Documen

_____________

tation
= L

Smals Research publicatie « Gestion intégrée des anomalies », I.Boydens, D. Van Dromme, e.a., 2011
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Analytics & Data Quality:
de realiteit

= De realiteit
= gebrek aan data quality / best practices
= hoe data quality tools de aanpak ondersteunen

a.h.v. praktijkvoorbeelden uit voorgaande projecten

typische problemen van data quality bij analytics-
projecten
waarom typisch voor analytics-projecten?

= net bij interessante groepen (risico’s, nieuwe
opportuniteiten, ...) zijn applicatie en databank (nog)
onaangepast en is de data quality slechter

= uitzonderingen, outliers zijn belangrijk (bv. fraude)

= data quality wordt soms misbruikt om aan controles te
ontsnappen
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1. Gebrek aan (up to date) documentatie

DESCRIPTION :

= Werkelijke gebruik is geévolueerd
= documentatie echter niet aangepast |mssinonasse

DOMAINE DE DEFINITION :

- bv. niet-gedocumenteerde code 01 : nouvel gy avec mméro
est absent du répertoire provisoire
02 : ﬂ%dﬂﬂtlﬁ numé
1 dun gy
le"EmstedanslerepHMf
456 01 12 remmatrienlztion d™un

U el =:ten archive (off-lme)

as7 61 13 : rémmatriculation d'un =S
458 51 complémentaire; 1"k =xiste
\ 61 : enquéte avec statut 81 résolue

? 62 : enquéte avee stamt 82 résolue
AT - emmibta ovae gtzhit 13 réznlnea

= Na een vertaalslag in de data supply chain
= (E)T(L) = bv. codes geW|JZ|gd

OLTP1_CODACT
I
CIRIZNCEINSM | DOMAINE DE DEFINITION :
456 Valeurs possibles [MULL | 1]. : 456 A DOC
NULL -  actif. I 2

457 1 1 - supprimé : 457 S ]
458 LONGUEUR : 1 ! 458 A

TYPE : Alpha
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Data Quality Tools ondersteuning:
Data Profiling (formele audit)

DB-schema,
Constraints,

Business Rules,
Documentation, ... Metadata
Metadata > Data >—> (corrected)
(inaccurate, incomplete) Profiling
e [ [ 1
! Facts about data -
. Real data ==>| DQTools |™ (qigiity 1 :
1 (complete, quality=7?) ,
o T e :
_ Data Quality Issues
Business people - lack of standardisation
+Analyst - schema not respected
= Data Profiling met Data @ - rules not respected
Quallty Tools

Veld per veld: Column
Property Analysis

= Structuur: referentiéle
constraints

. ) " Jack E. Olson,
= Consistency: business rules

"Data Quality — The Accuracy Dimension" 76
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Entities | Analysis | Findings |

unt: &) | Statistic |
= Source_secondaire(B0) Rows=246495 ﬂ
w88 Metadata Keys=0 Deps=0
=@ Attributes Count=16

+--- 0] Reeksnummer(1)
-0 Identificatienummer(2)
-0 Atypemp(3)
-0 Anatjur(4)
-0 ArafE)

-0 Arem()

00 Adataffil(7)
-0 Adatsup(B)
+--00 Adenomemp(3)
-0 Aadresemp(10)
-0 Aboxemp(11]

Distribution=100.000
Distribution=99 Y53
Distribution=0.014
Distribution=0.041
Distribution=0.002
Distribution=0.001
Distribution=3.876
Distribution=0
Distribution=93.672
Distribution=62.704
Distribution=0.143

- [0 Aposternp(12)

Distribution=C

i Type

i Schema MName
i Compliance%
i Inferred type
0 Unigque Yalues

real
Apostemp
100.000%
Integer (Lnkn
1155 (0.469%

Fatterns 2
== hdin 0
= Max o992
i Min Len 1

= Max Len 4
fasks 2 |

% Integers

1155 (100.00.

i Dependencies(Discovered) 0 (2)
i Aftribute Created Date 20080908 1.

-0 Acomemp(13)

Distrihutinn=2.dﬂ1f
b

Data Profiling — Column Property Analyse, drill-down (1)

e (1)-(16) geanalyseerd tijdens load

— gegenereerde metadata
Min, Max, Lengtes,
Null Values, Unique Values
Patronen,
Distributies,

Business Rules, ...

— detectie Keys & Dependencies

e Apostemp(12): postcode werkgever
— vb. patronen, a.h.v|Masks

e Performantie: <5 min op 1 miljoen records

Background Tasks

imestamp = Mon Jun 17 15:47:09 CEST 2013

{(Chivity Mame Frograss otate Cluration

izcover FKeys and Dependencies |Frocessed rules Completed 0 Days. 00:00:02
halyze Statistics Analyzed 25 Attibutes | Completed 0 Days, 00:01:33
(GREPperTest Fuows Loaded: 848589  Completed |0 Days, 00:02:35
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v

Entities | Analysis | Findings |
unt: B+ |

Statistic |

=B Source_secandaire(B0)
g Metadata

Attributes

+---00 Reeksnummer(1)
-0 Identificatienummer(2)
-0 Atypemp(3)

-0 Anatjur(4)

-0 Arals)

-0 Arem()

00 Adataffil(7)

-l Adatsup(E)

-0 Adenomermp(9)
-0 Aadresemp(10)
-0 Aboxemp(11)

Rows=2464596
Keys=0 Deps=0
Count=16

Distribution=100.000
Distribution=99 Y53
Distribution=0.014
Distribution=0.041
Distribution=0.002
Distribution=0.001
Distribution=3.876
Distribution=0
Distribution=93.672
Distribution=62.704
Distribution=0.143

-l

- [0 Aposternp(12)

Distribution=C

i Type

i Schema MName
i Compliance%
i Inferred type
0 Unigque Yalues
# Fatterns

== Min

o= Max

|..:.:.|I fin Len

w3 Max Len

real
Apostemp
100.000%
Integer (Lnkn
1155 (0.469%
2

a

S99

1

4

Maszks

2 |

% Integers

i Dependencies(Discoverad)
i Attribute Created Date

-0 Acomemp(13)

1155 (100.00.

02
2005/09/08 1.

Distrihutinn=2.d[l1_|;|
b

Data Profiling — Column Property Analyse, drill-down (2)

Unique Masks
Unique Masks

Attribute = Source_secondaire (60).Apostemp

Mask | Mask Pattern | Value Count | Frequency | Dist %
TR 1154 239053 87.358
[ M1 1 B513 2642 |

Huality Project | Urique b asks

Unique ¥alues

G,

Unique Yalues

Attribute = Source_secondaire (60).Apostemp

Yalue | Frequency | Dist % | Length | Soundex | Metaphor

0 513 2642 1 ]

[ iality PfDiECtl Urigue Values |
Data rows filtered by selected values in ‘Apostemp’

Row Aadresemp Apostemp | Acomemp
51 RN JUNGLINSTER LU
TR TR 0 JA TIEL NL
ER 0 2215RW VOORHOUT  NL
137 HERERaE 0 4131 LXWVIANEN  NL
T NSRS ERN 0 THORN NL

156 (NG 0 LEIDSCHENDAM  NL
IS, (20 (T P Y 0 92150 SURESNES FR
R e ] 0 7E65SG ALBERGEN NL
I ARl 0 MADRID ES
R 0 VENDIN LE VIEIL FR
T RN 0 BREDA NL
AT RGN 0 SAINT FULGENT  FR 78
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Data Profiling — Referentiéle integriteit, foreign keys (1)
. Discovery Project g@

Discovery Project Authentieke bron{(44):Ind_Nr {Value)
CO Project = Broken_links 1954285
L2 L2 Left Middle
Authentieke ? Source_sec
bron{44) ondaire(60) 1707789 245827
2 miljoen 250.000 (1707789) (245827)
1.000:1.000 0.237% Null
<] | = | 2 Source_secondaire{60):ldentificatienummer (Value)

® bron 1: Authentieke bron(44)
sleutel: Ind_nr

* bron 2: Source_secondaire(60)

Identificatienummer verwijst naar Ind_nr's

¢ Confrontatie bron 1 — bron 2
86 waarden niet in authentieke bron
in 669 records (er zijn dus dubbels)
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Data Profiling — Referentiéle integriteit, foreign keys (2)

B3 Discovery Project

(é

Authentieke
bron(44)

2 miljoen

Discovery Project

Project = Broken_links

Mon-Joining nght -Hand Rows

Source_sec
ondaire(60)

250.000

mE<|

Left

1707789
(1707789)

Authentieke bron{d4).Ind_Nr (\Value)

Middle

245827
(245827)

1.000:1.000

1954285

Right

86

(669)

0.237% Null

l=JIE/ES

Rowy
192648

110617
201530
126830
2380599
246142
246146
241041
BE445

240701
24641
23931

£1780
<

Reeksnum...
45018

48765
38477
435906
48646
50637
51425
57165
08220
67363
70432
7564
77459

|dentificatien. ..
01032

01097
05395
08993
08997
08996
08993
05594
62113
18310
13371
18305
17132

Atypemp | Anatjur

161
141
111
121
111
121
151
131
161
141
131
111
111

201

4011

4011

21

20m
2

Adataffil
1050701

1070701
1060116
1030801
1080609
1080616
1080519
1080707
1080401
1080701
1080701
1080801
1080701

Aadresemp

OO = 7207 123
R0 NES 11
HimBENE = 102
OSSR = TR A T 52
GRS~ A1 160
ARG =G 51
HneR - . AT 23 B
HEBRRRT L E 11 1
(BRI DR EEF 71
RUE aiiiie 7 -

2 R

AR S TRAAT 15

Apostemp
8580

8660
1020
2580
2801
2260
o

1755
9040
9120
7350
3800
84580

Acomemp [
AVELGEM

DE PAMNE

BRUXELLES

FOERSEL

MECHELEN

WESTERLO

3044 CJ ROTTERDAM NL
GOOIK

GENT

BEWEREN

QUAREGNON

ST TRUIDEN

ICHTEGEM v
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Data Profiling — Functional Dependencies
(G Sttt

Detectie, tijdens load conflicten

quality | sample 10.000 |

Lh Attrs Rh Attr Status Yerified | Job | Quality % | Confirming LR “alues | Conflicting LH Values | Conflicting Rows | Verifi
C Taalcode ,Gemeentenaam C Mis Gemeentecode  Discovered | Mo B0 99300 9930 3 o]
C Taalregime Gemeentenaam  C Mis Gemeentecode  Discovered Mo B0 99800 9930 3 B
D Begindatumn ,C Postcode C Mis Gemeentecode  Discowvered | Mo B0 93760 9576 62 129
[ Begindaturn,Gemeentenaam  C Mis Gemeentecode  Discovered | Mo B0 99990 9993 1 2
D Ts Lwijz D Ts Creatie Discovered | Mo B0 93.450 95845 109 232
Gemeentenaam Landnaam C Mis Gemeentecode  Discovered | Mo B0 99300 o930 3 5]
Straatnaam 21 Straathaam “oll Discovered | Mo B0 99350 9935 29 65
= e o b ey [ Cibaeo Ih 1 =N I L1011 =
Dependencies (Verified) o .
Co Entity Adres Communicatie(350) Ver'|f|cat|e, on demand exhaustief, 2.9 miljoen

Lh Attrs Rh Attr Status Yerified | Job | CQuality % | Confirming LR “alues | Conflicting LH %alues | Conflicting Rows | Werified Date “erified By
Landnaam C Landcode Permanent | Yes 99,960 2935363 | 5 10 | 20100406 16:17:19 | smals
Dependency Conflicts
o Adres Comnunicatie(350) Dependency Landnaam - > {C Landcode}
drill-down naar Frequency | Landnaam C Landcode Drill down to Matching Rows
overzicht van conflicten indien 2854 150
. List Corrections. ..
Quality < 100% 273 "
1L =
12592 Allernagne 173 Bookmark
845 Allernagne 134
3 Angola 341 Back.
1 Angola 381
20 Bahamas 425 Change View g
5 Bahamas 484 Expart ’
. . Export bo Server »
18 Tchécoslovaguie | 130
5 Tchécoslovaguie | 171 copy 81
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=B Sub Contractora(490)

Rowes=104930

=0

Entity Business Rule

Data Profiling — Business Rules (1)

Enabled
9 Présence_Identifiant

Marne

Description

Au minimumn 1 des 3 bvpes didentifiant doit Ekre rempli
e

MOT (1d_1=""AND Id_2=""AND [d_3=""

L A0 0 e 1 M 1= Ml Ve = Vanunl (o Mrucor I 16 1] |

Entity Business Rule

Enabled
>

Marne

Enreqgistrement 4 temps

T|| Description

Set the threshold ko be 100 | % of

The test passed on 67, 785% of

Save Cancel
|

Date de déclaration < dake de fin des derniers travausx

g hetadata Keys=0 Deps

E Attributes 12

Bl Rows Loaded 104930

i Business Rules{Passed) 2{0)

¥ KeysiDiscovered) 03

55 Dependencies(Discaver... O (5

& Date Created 2010407 /]

i Entity State Fully Loa
i Aftributes Count=12
w0 Denomination(1) Distributi
w00 1d_1{2) Distributi
w0 1d_2(3) Distributi
o0 1d_3(4) Distributi
w0 Ruef@) Distributi
w00 Rue Mumig) Distributi=—
w01 Rue Box({7) Distributi
w0l Commune(3) Distributi
w0 Postcode(d) Distributi
w00 Country Code{10) Distributi
w0 Creation Date(11) Distributi
®

-0 Max Work End Date{12) Distributi

[Creation Date] < [Max Wark End Date]

HEEWORIE) )k b= e or Jor)(m Jike)
MnEE=

Choose expression elements from the lisks below

Attributes Bce -
Functions Commune
Literals Country Code E
Operators Creation Date

Denomination [v]

L%, I o Y

Business Hules
o Entity = Sub ContractorS({430)

Marne Description Threshold | Result | Fail Count | Passing Fraction | Pass Count
Enregistrement a temps  Date de déclaration < date de fin des deriers travaux | 100 failed 33803 B7.785 FARPr
Présence_ldentifiant Au minimum 1 des 3 types didentifiant dait &tre rempli | 100 failed  30B3 97051 101867
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Data Profiling — Business Rules (2)

Failing Rows [Présence_ldentifiant)

Entity = Sub Contractor3(490]

Denomination [1d_1 |I1d 2 Id 3 Fue | Hue Mum | Rue Box | Commune | Postcode | Country... | Creation Date | hMax Work End Date
| SARL | 3TIA 89500vA... |0 111 2008-05-20 ... 2011-10-21 00:00:0...
EMTREPRIZ.. ( )RLJ H ANDENMWE | 5300 150 2005-03-18 ... | 2008-05-22 00:00:0...
COMCEPT ... A 15 FOREST 1180 150 20040218 ... 2003-12-01 00:00:0...
AN SPRL o.M nia MOMT D... 7750 150 2008-05-20 ... 2009-03-31 00:00:0...
| R PR KL... BA COUDEM... 4730 AE 129 200709-26 ... 2007-12-31 00:00:0...
MI B... .. |37 HASSELT 2511 150 20070320 ... 2011-07-31 00:00:0...
. 1O RU... B0 CHARLE... BO31 150 2005-12-02 ... | 2008-09-23 00:00:0...
rimea . RE 10 FOLITIFE 24400 160 INNE-N72.00 INME-N7-1E MO0

Failing Rows [Enregistrement a temps])

Entity = Sub Contractor3(490])

Denomination | 1d_1 [1d_2 [I1d_3 Fue | Rue Mum | Rue Box | Commune | Postcode | Country... | Creation Date | Max Waork End Date
e o BA .1 WWULST . 2980 150 2007-10-09 ... | 2007-08-31 00:00:0...
S A6 124, RU... nfa hia LIBRAK... | B300 150 2009-05-20 ... | 2003-11-28 00: |:|>
O 1. 127 F.. B3 hia ETTERE... 1040 150 2009-05-20 ... | 2003-05-31 00:00:0...
DEgheeppnle 73 e2ay.. TO. ¥ hia HOESELT 3730 150 2007-06-07 ... | 2007-06-04 00:00:0...
... S 78297, DA 2 hia HOESELT 3730 150 2007-06-07 ... | 2007-06-04 00:00:0...
m 46 171 P.. |74 rfa MIEL 2045 150 2009-05-20 ... | 2006-04-14 00:00:0...

L it shal 74 78242, DU Infa hia oT KATE... | 2860 150 2005-06-16 ... | 2005-01-31 00:00:0...
AR 0 oo = 97 ol oEFED . 2000 160 2NNELNE_N ANMAMEAE NN-N0-
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2. Data-integratie vanuit heterogene bronnen

= Data Preparation & transformation
= naar een vorm geschikt voor Analytics

AN
—

srcl

SN—

AN
N

key X, X, Xy X,

src2
S—_—

Analytics
Model
f(x1,...,x4)
=Y

gl

srcl creationdate | src2_datstart

406798006 0406.798.006
206731645 0206.731.645

20060401
19501001

01APRO6
010CT50
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Ondersteuning data integratie met dqtools:

Data Standardisation — simple domains
Example: country codes

A Data Rows [Dynamic]

S Entity = pl tranfrmr p26(513) origineel ‘ toegevoegd m.b.v. data quality tool

Tsg Denom | Adres | Boite | Tsg Posted | Tsgq Commune | Orig Landed | 1503186 Cd | 1503186 211 1s0316E 31| 1503166 NI |ns Cd | Ins NI

R 150 056 BE BEL Belgie 150 Belgié

SR . AH BLACKROC... |116 372 IE IRL lerland 116 lerland /Eire/
I 0D WATERSFO... IRL 372 IE IRL lerland

O ooo 067 52 WMODRA MNAD... | 141 703 Sk S Slowakije | 141 Slovaakse Republiek
o HA 067 52 WMODRA MNAD... | Sk 703 Sk S Slawakije

D iz 1031 BUDARPEST 115 343 HU HUM Hongarije | 115 Haongarije [ Rep.
. 7 1031 BUDARPEST H 343 HU HUM Hongarije

RN CIC| 1045 AX AMSTERDAM 125 528 ML MLD Mederland | 129 Mederland
R . SIC) 1045 AMSTERDAM ML 528 ML MLD Mederland

O A0 1131 EUDAREST H 348 HU HUM Hongarije

S FOS 1440 AP FPURMER...  MNL 528 ML MLD Mederland

RGN O 1440 AP FPURMER...  MNL 528 ML MLD Mederland

TR czer. 4 20 349 LUBLIM 122 616 PL FPOL Folen 122 Paolen ([ Rep. )
M. . CIE. 20 349 LUBLIM PL 616 PL FPOL Folen

T o 24129 EERGAMD 128 380 T ITA, ltalig 128 ltalié
TR o 24129 EERGAMD I 380 T ITA, ltalia

AR Stec 2407 BD ALPHEN A& 125 524 ML MLD Mederland | 129 Mederland
ARG  STE. 2407 BD ALFHEM ... | ML 524 ML MLD Mederland

NN STE 2407 BD ALFHEM ... | ML 524 ML MLD Mederland



oooooooo

" Ondersteuning data integration met dqtools:

Data Standardisation — complex domains

Example: names and adresses

781114-269.56

Yves Bontemps

Rue Prince Royal 102 Bruxelles

! ‘ Parsing

781114-269.56 Yves || Bontemps || Rue Prince Royal 102 || Bruxelles
! ‘ Enrichment
781111(269)56 Yves || Bontemps || Rue du Prince Royal Ixelles
: Male : l Konlnkluke Prinsstraat I_Elsene :
1 1050 :
ke e - = = -

= Data Quality Tools

- thousands of rules for Parsing
- knowledge bases for Enrichment, often Regional
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Data standardisation with Data Quality Tools
What view would you rather build analytics upon? ...

P/N DESCRIPTION

1774-5674 | TUBE, CENTRIFUGE POLY S 15ML (CS/500)CONICAL-BOTTOM

1774-5675 | TUBE, CENTRIFUGE FPPL 15ML (CS/500)CONICAL-BOTTOM

1774-4532 | TUBE, CENTRIFUGE PPL 50ML (CS/500)CONICAL-BTTMPCK 25/RACK

1774-4538 | TUBE, CENTRIFUGE POLY S 50ML (CS/500)CONICAL-BTMPK 25/RACK

645-4556 PIPET, CLEAR SEROLOGICAL 2ML (CASE/500)

195-7934 NUT, LOCK RH,11"

3324-7955 | VIAL, WHEATON 33" CLEAR 4ML (CS/144)
P/N ITEM NAME MATERIAL SIZE | UOM | DESCRIPTOR | PACKAGE | PACK METHOD
1774-5674 | CENTRIFUGE TUBE POLYSTERENE 15 ML CONICAL CASE/S00 BOTTOM PACKED
1774-5675 | CENTRIFUGE TUBE POLYPROPILENE | 15 ML CONICAL CASE/500 BOTTOM PACKED
1774-4532 | CENTRIFUGE TUBE POLYPROPILENE | 50 ML CONICAL CASE/S00 BOTTOM PACKED 25/RACK
1774-4538 | CENTRIFUGE TUBE POLYSTERENE 50 ML CONICAL CASE/500 BOTTOM PACKED 25/RACK
0645-4556 | SEROLOGICAL PIPET 2 ML CLEAR CASE/500
0195-7934 | LOCK NUT 11 IN RIGHT HAND
3324-7955 | WHEATON VIAL 4 ML CLEAR CASE/144
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3. Netwerk-analytics met fuzzy matching

= Eenvoudig geval: als de relaties in een (social)
netwerk rechtstreeks uit de RDBMS-structuur
kunnen gehaald worden
= klanten die met elkaar getelefoneerd hebben
= werkgever-werknemersrelatie
= producten die samen gekocht zijn

= Complex geval: «fuzzy matching»
= gevestigd op « gelijkaardig adres »

= Hoe?
= voorbereid met _
data quality tools voorwerp van modeling:— =
risico,
opportuniteit,
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Fuzzy matching met data quality tools (1)

=ource match type Denomination Adres Boite | Posted Commune Cdpays
L 100 PROJEKTSERWIS ‘(e ©CHATEROYY B3 43 05100 MOV DWYOR hgl 122
L 100 PROJEKTSERWIS (DN EOHATERDYY P 63 43 05100 MOWYY DWWOR [ 122
R 115 PROJEET SERWIS (LGN SO UL BOHATERCW NS 53 42 05-100  NOWY DROWY IERE FL
R 115 PROJEKT SERWIS gl DI O\ DVWOR UL BOHATEROWY N 53 43 05100 NOWY DVWOR NS L
F 135 PROJEKT SERWIS HE i BOHATEROWY hi. --/43 05-100  MOWY DWYOR R FL
R 106 PROJEKT SERWIS '‘Chikiieg D8R BOHATREROWY B3L0IK 43 05100  MNOKY DWOR haise FL
R 106 PROJEKT SERWIS g “ BOHATREROYY RGER. 53O 43 05100 MNOKY DWOR hss FL
R 128 FROJEKT SERWIS (N0 R BOHATEEROWY Ml BILOK 43 05100  MOKY DWOR hlsi FL
R 128 PROJEKT SERWIS ‘Chiiig  ONEN BOHATRERDWY 8 B30I 43|05-100 MORY DWYOR FL
R 128 PROJEKLT SERWIS Vi, O BOHATRERCWY N 551 0 4305100 MOKY DWVYOR FL
R 138 SOCIETE PROJEKTSERWIS BOHATERROVY NAMRE. 52/43  M/A  05-100  MOWYY DWOR Wi

2 databanken, Len R

v’ er bestaat geen 'vreemde sleutel'-relatie tussen L en R
v' DQTool detecteert dubbels en organiseert in clusters
v' DQTool legt link tussen beide databanken

v mogelijke fraude ?
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Fuzzy matching met data quality tools (2)

C Postocode | Tog Gout Postal Code | Strastnasm Yaoll Tg Gout Street Mame Huiznummer | Pr House M. Gemeentensam | Tqg Gout Postal City
1020 1020 RUE E YAMDER A4 |FEUE ERMEST WANDER A4 1 1 Bruzzel BRIISSEL
1020 1020 rue Yander &a RUE ERMEST “ARDER A48 |3 3 Bruxelles BRLIXELLES
1050 1050 91 R WAN AR FLUE /AN A8 . a1 Elzene EL=EME
1050 1050 2T RMAN AL RUE “/ &M &4 . 27 Elzene ELZEME
1050 1050 RUE AN A4 RLE /&N A8 a4 a4 lxelles [XELLE=
1050 1050 RLUE WM A8 RUE “/ &M &8, a4 a4 Elzene ELZEME
1020 1050 FuE Yan Aa RLE % AR A2 2 2 Bruxelles [KELLES
1050 1050 2RWAN AL RLE /&N A8 2 lxelles BRIIXELLES
1000 1000 R JOSEPH Il 40 RUE JOSEPH I 40 Bruxelles BRLIXELLES
1000 1000 rug Jogeph Il 71 (.. RUE JOSEPH I il Bruxelles BRLIXELLES
1040 1000 Fue Joseph II_ RUE JOSEPH Il 71 71 Bruszzel BRISSEL
1040 1000 Rue Jozeph Il 5-7 RUE JOSEPH I o7 Bruxelles BRLIXELLES
1040 1000 Rue Jozeph Il 674 RUE JOZEPH I B7A Bruxelles BRLIXELLES
1030 1000 rue JOSEPH I, 114 - RUE JOSEPH I 11 114 - 116 Schaarbeek BRLIXELLES

Resultaat (fuzzy matching + adresvalidatie, adrescleansing)

v’ gecorrigeerde postcode

v’ gestandaardiseerde straatnaam

v’ correct ingedeelde adreselementen (parsing)

v’ gecorrigeerde gemeentenaam

v dubbels gedetecteerd en georganiseerd in clusters
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Fuzzy matching met data quality tools (3)

= Performantie is cruciaal
= in principe kwadratisch in f(aantal records)*

= voorbeeld: « gelijkaardige adressen »
= parsing
= adresvalidatie
= matching
= post-processing (inspectiedistricten)

= 250.000 actieve: 10 min
= 850.000 +historiek: 1u

Background Tasks
0 Timestamp = Tue Jun 18 02:06:15 CEST 2013

Fet  Activity Mame otate Duration
893 TS0 Process "WG_zelfde_adres' execution | Completed |0 Days, 01:01:23
892 TS0 Process "WG_zelfde_adres' execution | Completed |0 Days, 00:10:15

* Cfr. Performance, Blocking = Smals Research publicatie « Data Quality II: Tools », D. Van Dromme, 2007
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Analytics & Data Quality:

conclusie

= Belangrijke taken van de Analytics-expert,

hebben te lijden aan een gebrek aan dqg

1. Kennis opbouwen bij gebrek aan (up to date)
documentatie en standaardisatie

2. Data-integratie vanuit heterogene bronnen

3. Netwerk-analytics met fuzzy

= Data Quality Tools-functiona
kunnen de Analytics-expert

inks
iteiten

nelpen

= Profiling — Standardisation — Fuzzy Matching
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Streamlining Analytics

Predictive analytics
De data supply chain

Barrieres bij de introductie van analytics

Hardware appliances voor analytics

Data quality
Analytics project management
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Analytics project management

Probleemstelling (barriere 3)
Data Mining Methodologie
Resource & project planning
Critical data miner tasks
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Probleemstelling - barriere 3:
atypische projectstructuur

Project team

Atypische taken
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Analytics-project-methodologie

= Gelijkaardige, iteratieve methodologieén
= KDD original approach: 5 key processes (Fayyad, 1996)
» CRISP-DM 1.0 (1999+), 2.0 (2006+)
» SEMMA by SAS

KDD SEMMA CRISP-DM

Pre KDD - - Business understanding
Selection Sample _
_ Data understanding
Pre-processing Explore
Transformation Modify Data preparation
Data Mining Model Modeling
Interpretation Assess Evaluation
Post KDD - - Deployment

http://www.kdd.org/ 97
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Analytics-project-methodologie

« CRISP-DM » Cross-Industry Standard Process for Data Mining

BUSIMESS
UNDERSTANDING

DaTA
UNDERSTANDING

m;:-ﬁlum « SEMMA »
DEPLOY MENT m‘ MEIEj"E Sample
Explore
Modify
Model
Assess

Karakteristieken: iteratief proces, multidisciplinair
- samenstelling projectteam
— projectfasen
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e DM Methodologieén in tools
SAS Enterprise Miner (SEMMA)

E'I-Enterpriﬂ: Miner - SAS Global Forum

File Edit Wiew Actions Options Window Help

|0 -0 < [l O]l % 1O i 4 sia] 2]

Rl =T BT
= @J%??rtarlns | re | Modify | Model
= (2] Mnd:liackages. =
& [Aj Users :
Samp'e o patenput 7bdat, ..., SQL, SQL-pushback (Vi
R R T—— =  via csy, sas7bdat, ..., , -pushback (via
pitea | E DWH/appliance?)
MNode 1D ICNTRL. .
mportad D = f e~ | = Omgaan met beperkingen
Create Tim — = wat als de interessantste patronen (bv.
T . fraude) in de minderheid zijn?
st Statue " bl =  sampling-strategieén,
Sria ost f3- | = Training - Validation - Test sets
e = Niet: Welke concepten spelen een rol?
e b ‘ > welke databronnen - input via welke
ex] roperties hb:J —

weg, in welke vorm?
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e DM Methodologieén in tools
SAS Enterprise Miner (SEMMA)

E'I-Enterpriﬂ: Miner - SAS Global Forum
File Edit Wiew Actions Options Window Help

|0 -0 < [l O]l % 1O i 4 sia] 2]
iElSAEGIunaIFurum EEI—IEH—IED |

©- [ Data Sources
¢ (=] Diagrams re | Modif

E interactief, overleg
AP0 visualisatie

ﬁﬁlﬁé::ﬂackages.

e (A} Users :
& B . pestuderen van distributies

conco (g f3E P @  preparatie van transformaties
IB= fams, = unsupervised learning techniques

widle =  associatie, clustering

j‘sz fr inzicht in de data verhogen

=02

General 5;&!&!: Analysis ’

Node D (CNTRL

Create Tim

_|Last Status
_LastRun T
_IRun Duratiy
Grid Host

General Properties
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vl DM Methodologieén in tools
SAS Enterprise Miner (SEMMA)

E'I-Enterpriﬂ: Miner - SAS Global Forum
File Edit Wiew Actions Options Window Help

|0 -0 < [l O]l % 1O i 4 sia] 2]
iElSAEGIunaIFurum EEI—IEH—IED |

©- [B3 Data Sources

@ [%=] Diagrams re | Modif
T intel : .

@~ [(#] Model Packages |

&= (A Users :

Transformatie

i naar geschikte vorm voor Data Mining
Extraheren van

« gedrag »,

« events » en

« netwerkvariabelen »

uit de ruwe variabelen

_Node D CNTRL
Imported D =l
Exported D [o.f 7

Create Tim

_|Last Status
_LastRun T
_IRun Duratiy
Grid Host

General

General Properties
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DM Methodologieén in tools
SAS Enterprise Miner (SEMMA)

E'I-Enterpriﬂ: Miner - SAS Global Forum
File Edit Wiew Actions Options Window Help

|0 -0 < [l O]l % 1O i 4 sia] 2]

!El SAS Global Forum
©- [B3] Data Sources
@ [%=] Diagrams

T intel

&= (A Users

@ [#] Model Packages

ELE-T-T- =

_Mode D CHNTRL
Imported D

Create Tim

_Last Status

Exported D =

lLastRunT

_IRun Duratiy

Grid Host

General

General Properties

] G Dedson Tree it 3R J

Gmﬂ PZUJ Least J
c&"ﬂ_) Dt
&w"u Z'm

> e |

l.z'ﬁaegedm ‘ i;ée_mue
Lithorin | |

Welk algoritme?

interpreteerbaarheid

karakteristieken van de
inputvariabelen en gezochte patronen

meervoudige classificatie
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DM Methodologieén in tools
SAS Enterprise Miner (SEMMA)

E'I-Enterpriﬂ: Miner - SAS Global Forum
File Edit Wiew Actions Options Window Help

|- o e < | [ E:gJI_II_I_]l@-J_JT@EIQ_JI_HﬂIQJJ

!El SAS Global Forum
©- [B3] Data Sources
@ [%=] Diagrams

T intel

&= (A Users

@ [#] Model Packages

|A...
/ ssess

Node 1D
Irmported O

Create Tim

_Last Status

| =

Exported D =

&mwruﬂh

lLastRunT

_IRun Duratiy

Grid Host

General

General Properties

Analoog bij andere tools, zoals IBM-SPSS (CRISP-DM)

« model scoring »
- hoe goed fit het model de data?
= training - validation - test

3, Model
wﬂ'ﬂmmJ

= Niet: feedback vanuit de acties ten
gevolge van het toepassen van het
model =2 « Monitor & maintain »

&_Dﬂhﬂi
L

Cudoff
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Analytics project (resource) planning
naar een inschatting van benodigde effort ...

» Predictive modeler tasks

Bus\ness— ) . -
analyse 1. Project definition | 13%

2. Data exploration
3. Data preparation
4. Model creation

5. Scoring and deployment | 12%

Klant 7iet P35 | g Model management | 9%
\Nat \,ana . il
Other | 8%
Ontbreken:

- betrokkenheid andere stakeholders (Business, IT)
- solution architecture
- deeltaken

Wayne Eckerson, "Predictive Analytics: Extending the Value of Your Data Warehousing Investment," 2007 [166 respondents] 105
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CRISP-DM: onder de motorkap

Phases
Data Mining Life Cycle ~
[ { * ] | | 1
yan het
oede
Business Understanding Data Understanding Data Prepar, Viodeling Evaluation oyment
’te\lee
identify project objectives collect and review data select and clean lipulate data and evaluate model and apply condusions to
/ / draw conclusions conclusions business
Determine Business Collect Initial Data Dusra Sat Select Modeling Evaluate Results Plan Deployment
Objectives Initial Datae Colection Report Data Sat Description Technigque Align Assessment of Data Deployrment Flan
Background (Log and Report Process) (Log and Report Process) Modeling Technique Mindng Results with (Lo and Report Process)
Business Objectives Modeling Assurmprkons Business Success Criteria
Business Success Criteria Deseribe Data Select Data [Log and Report Process) [Log and Report Procass) Plam Monitoring and
{Log and Report Process) Durta Description Report Rattonale for inclusion’ Maintenance
(Log and Report Process) Exrlusion Generate Test Design Approved Models Monitaring and
Assess Situation (Log and Report Process) Test Design Review Process Maintenance Plan
Irventory of Resources, Explore Data [Log and Report Process) Rewview of Process (Log and Report Process)
Requirerments, Assumpions, Data Explosation Report Clean Data [Log and Report Procass)
and Constralnts (Log and Report Process) Data Cleaning Report Build Model Parameter Produce Final Report
Risks and Contingancies (Log and Report Process) Settings Determine Next Steps Final Report
Terminalogy Verify Data Quality Models Lisr of Possible Actions Final Presentation
Ciosts and Beneffs Drta Quakity Report Construct Data Model! Description Decision (Log and Report Process)
({Lag and Repart Process) {Log and Report Process) Derived Aftributes [Log and Report Process) [Log and Report Procass)
Generated Records Review Project
Determine Data Mining (Log and Report Process) Assess Model Experience
Goals Model Assessment Documentation
Data Mining Goals Integrate Data Revised Parameler (Log and Report Process)
Data Mindng Success Crternia Merged Data [Log and Report Process)
{Log and Report Process) (Losg and Report Process)
Produce Project Plan Format Data
Froject Plan Reformarted Data
Iririal Aszessrment of Tools and {Lag and Report Process)
Terhnigues
({Log and Report Process)
a visual guide to CRISP-DM methodology
Generic Tasks source  CRISP-DM 1.0
Specialized Tasks http:fwww.crisp-dm.org/download. htm

DESIGN  Micole Leaper

(Process Instances) http://www.nicoleleaper.com
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werkbare
CRISP-DM based project breakdown

Stakeholder

5%-10%

Problem understanding

Determine & refine objective
Define success criteria
Determine data mining goals

Business Analyst -

10%-15%

Data Understanding

Collect initial data
Explore data & enhance insight
Verify data quality

U W | ©

30%-60%

Data Preparation

Select data, extract ‘events’ & ‘behaviour’
Cleanse data
Format data

20%-30%

Modeling

Select modeling technique(s)
Build models
Revise sampling strategy & cost functions

20%-30%

Evaluation of Results

Compare & select model
Validate model B
Explain model B

5%-10%

Deployment

Deploy model
Score deployment (feedback)
Monitor & maintain B

>I>>>|>>2>>>>>>>|>

>

met enkele toevoegingen op basis van onze ervaring
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Analytics Project Management - caveat

5%-10% Problem understanding

Determine & refine objective
Define success criteria
Determine data mining goals

| te vaak

10%-15% Data Understanding

Collect initial data
Explore data & enhance insight
Verify data quality

Stakeholder

te vaag

gedeﬁnieerd

30%-60% Data Preparation

Select data, extract ‘events’ & ‘behaviour’
Cleanse data
Format data

20%-30% Modeling

Select modeling technique(s)
Build models
Revise sampling strategy & cost functions

20%-30% Evaluation of Results

Compare & select model
Validate model
Explain model

5%-10% Deployment

Deploy model
Score deployment (feedback)
Monitor & maintain

>I>>2>|>>>>>>>> >

A

Een project is immers niet « Data Mining » of « Fraudebestrijding »

- dat is een dienstverlening

- een project richt zich op een welbepaalde modeling-taak (risico, fraudetype, ...

—
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Analytics Project Management - caveat

Stakeholder
=or -—-
Business Analyst

Determine & refine objective
5%-10% Problem understanding Define success criteria B
Determine data mining goals
Collect initial data
10%-15% Data Understanding Explore data & enhance insight
Verify data quality
Select data, extract ‘events’ & ‘behavioul
30%-60% Data Preparation Cleanse data
Format data
Select modeling technique(s)
20%-30% Modeling Build models
Revise sampling strategy & cost functions
Compare & select model
20%-30% Evaluation of Results  Vvalidate model B <
Explain model B
Deploy model
5%-10% Deployment Score deployment (feedback) I
Monitor & maintain B

|5ata quality &
Visualisation tools,
clustering & association

>I>>>|>>>|> > >

>

Pitfall: blijven exploreren en verfijnen
Remedie: « agile », « timeboxing », milestones <@ bv. 1ste model na 3 maand

iteratief karakter maakt oplevering van telkens accuratere modellen mogelijk
109
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Analytics Project Management - caveat

Stakeholder
=or -—-
Business Analyst

Determine & refine objective

5%-10% Problem understanding Define success criteria B
Determine data mining goals B A
Collect initial data B A
10%-15% Data Understanding Explore data & enhance insight B A
Verify data quality A
Select data, extract ‘events’ & ‘behaviour’ individuele
30%-60% Data Preparation Cleanse data Skills van de |
Format data Analytics-expert |
. Select modeling technique(s) ZIJn bepalend
20%-30% Modeling Build models
Revise sampling strategy & cost functions A
Compare & select model A
20%-30% Evaluation of Results  validate model B A
Explain model B A
Deploy model A [
5%-10% Deployment Score deployment (feedback) |
Monitor & maintain B A

Extract ‘events’, ‘behaviour’, ‘network’ vars uit ruwe variabelen
- bv. Aantal adreswijzigingen in bepaald tijdsvenster voér event X

Een woordje extra uitleg over het selecteren van de juiste modeling-techniek o
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Selecteren van modeling-techniek:

bestaat een « beste » techniek?

= Een ideale techniek
= moet kunnen omgaan met:

mixed datatypes (continu, discreet, ordinaal, categorisch)
missing values

irrelevante input

gecorreleerde input

grote datasets

is bovendien:

robuust t.o.v. outliers in de input

ongevoelig voor monotone transformaties van
invoervariabelen

vlot interpreteerbaar
accuraat & stabiel

= Zo'n techniek zou dan zonder veel pre-processing
van invoerdata en zonder veel tuning van
parameters toepasbaar zijn
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Selecteren van modeling-techniek

vuistregels Smals Research Predictive Analytics Competence Center

o Linear L Support Boosted/
Logistic L Decision  Neural Nearest :
Perceptron Regression Discriminant Trees Nets Neighbors Vector Bagging
Criterium g Analysis g Machines Trees*
Mixed data No No No Yes No No No Yes
Missing values No No Yes Yes No +/- No Yes
Outliers No Yes No Yes Yes Yes Yes Yes
Monotone No No No Yes +/- No No Yes
transfo
Schaleerbaar Yes Yes Yes Yes Yes No No Yes
Irrelevante input No No No +/- No No Yes Yes
Qecorreleerde Yes Yes Yes No Yes +/- Yes +/-
input
Interpreteerbaar Yes Yes Yes Yes No No +/- « No »
Accuraat/Stabiel Yes Yes Yes No Yes No Yes Yes
*gebruikte techniek:
ingezet voor Sociale Fraudebestrijding Random Forest

vrij naar: cursussen Data Mining, KUL Leerstoel “FAIR”, Fraud Analytics Training, BI-Community, ir. PhD Patrice Latinne, CSC 112
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Analytics Project Management - caveat

Stakeholder
=or -—-
Business Analyst

Determine & refine objective
5%-10% Problem understanding Define success criteria
Determine data mining goals

Collect initial data
10%-15% Data Understanding Explore data & enhance insight
Verify data quality
Select data, extract ‘events’ & ‘behaviour’
30%-60% Data Preparation Cleanse data
Format data
Select modeling technique(s)
20%-30% Modeling Build models
Revise sampling strategy & cost functions
Compare & select model
20%-30% Evaluation of Results  validate model B
Explain model B
50%-10% Deployment 2:§rlzydr:|;2§:nent (feedback) Niet te '
onderschatten!
Monitor & maintain

U W | @

> > >>>>>>>|>> > >

Succes van het project is slechts meetbaar, traceerbaar ALS ook de feedback
(de resultaten van acties ten gevolge van het toegepaste model) deftig
geregistreerd en opnieuw geéxploiteerd geraakt




Analytics Project Management - caveat

Succes van het project is slechts meetbaar, traceerbaar ALS ook de feedback
(de resultaten van acties ten gevolge van het toegepaste model) deftig
geregistreerd en opnieuw geéxploiteerd geraakt

= Dit vergt:
= nieuwe business-processen

= afhandelprocessen
= actie t.g.v. modelpredicties

= registratie van feedback
= gestructureerd - exploiteerbaar
= gestuurd - de juiste informatie met de juiste granulariteit

= bijsturen van modellen in f(feedback)

= Dit betekent meestal dat de solution architecture voor
dit volledige proces een stuk ruimer is dan typisch
voorzien

= positief is dat vele elementen hiervan herbruikbaar zijn
voor een volgende predictief model
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Analytics Project Management - caveat

"You can’t model what you don’t have (examples for)"

= De meeste methodologieén en succesverhalen gaan ervan
uit dat supervised learning-technieken toepasbaar zijn

= Dit veronderstelt: eﬁgﬂfﬁ:ﬁ
= voldoende voorbeelden zijn beschikbaar
= voor de trainingsfase van een eerste (predictief) model

= van het welbepaald type probleem waarvoor men een predictief
model wenst te deployen

= Zoniet
= dient men te vertrekken van hypothesen,
= zullen andere technieken ingezet worden, en

= zullen de eerste resultaten slechts dienen om echte feedback / de
gezochte feedback te verzamelen

dit komt vaker voor
dan men denkt!

= Qok dit zijn nieuwe business-processen
= waarvoor de organisatie doorgaans niet klaar is
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Conclusie
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g "Analytics

Reporting | l.q; Q q |

1. Complexe & trage architectuur 2. Data quality doorheen de
supply chain

\:‘ Analytics

bl Y 2 ©
~ s
.“

-

N

3. Atypische projectstructuur
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Streamlining analytics

g "I:\nalytics

)

Reporting

) |

Complexe & trage architectuur

|

b

.

Analytics

Hardware appliance

Reporting
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Streamlining analytics

sonAeuy

Q@@@@ QFP
P IR SAT4SmEe S znpa>

Data quality doorheen de Data quality aan de bron
supply chain

SonAreuy
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Streamlining analytics

Atypische projectstructuur

5%-10%

Problem understanding

10%-15%

Data Understanding

30%-60%

Data Preparation

20%-30%

Modeling

20%-30%

Evaluation of Results

5%-10%

Deployment

CRISP-DM based project

breakdown
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Barrieres hangen samen met de
analytics/BI behoeftes

ARCAMEIKCPI9HT.c00/ €8S/ U1/ Photo-exhibition-poster-1or-jo
4 agesig=17 #113

Profitability Dashboard

=3 ~ E=

Profitability By Product: Motor

Margin

,v‘wr www. tree-axis.com/Ess.

{htm
FHrmpm

Interactieve Operational Bl Mobile BI
visualisatie van
Big Data
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@ http://www.b-eye-network.com/view/13506

Using SQL-MapReduce®
for Advanced Analytical Queries
R Technical Whitepaper

Second Edition

Huthor:
Rick . van der Lans
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The Advantages of Data Warehouse Appliances Revisited http://www.teradata.be/white-pa per/Using-SQL-
Py MapReduce-for-Advanced-Analytical-Queries/

ORIGINALLY FUBLISHED MAY 4, 2010

Much has already been written about data [ PRINTER-FRIENDLY
warehouse appliances and their advantages. In

most articles, query performance improvement [ EMAIL TO A FRIEND
is described as the primary advantage. In this [ EMAIL TO MYSELF
article, we take a slightly different viewpuoint. Data

warehouse appliances can definitely improve ED usTEN NOwW
performance, but query performance u DOWNLOAD MP2

improvementis not really an advantage — its a
property. However, this performance
improvement property is the basis for certain
advantages, and this articles focuses onthose advantages. 122
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= Dries Van Dromme, 09/2007, Data Quality: Tools -
Evaluer et améliorer la qualité des données

= Dries Van Dromme, 03/2011, Gestion intégrée des
anomalies - Evaluer et améliorer la qualité des
données

= [sabelle Boydens, 05/2006, Data Quality — Best
Practices

= Jan Meskens, 12/2011, Predictive Analytics

= Grégory Ogonowski, NoSQL - Hype ou Innovation?
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