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A little bit of history

What has happened ?

Data Analysis: The old days Data Analysis: The new days
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Data
Large in —

The volume of data has exploded Neural Networks |Statistics
In the 90s - 100,000 Weights 20 parameters

20,000 examples 200 cases
Today
A Web transactions Fayyad, KDD 2007

- At Yahoo!!

A Around 16 B events / day
A 425 M visitors / month
A 10 Tb data/ day

A RFID Jiavei. adma 2006

- Aretailer with 3,000 stores, selling 10,000 items a day per store
A 300 million events per day (after redundancy removal)

ASociaInetworkKl einberg, KDDb&O07

- 4.4-million-node network of declared friendships on blogging community
LiveJournal

- 240-million-node network of all IM communication over one month on
Microsoft Instant Messenger

A Cellular networks
- Atelecom carrier generates hundreds of millions of CDRs / day
- The network generates technical data : 40 M events / day in a large city
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Data
-——Width——

Just how big are big data sets ? HEHE
A Depth AL

- Up to 100 Million lines 4 g:::::;

- Or Billion ? Observation 3
A width

. Depth
- Thousands of attributes
- Or Million ?
A . v

| f theyore bi g -mooravay, wal t or to

A Size of databases
- X2-3 every 2 years
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Data

Many different

A X RN ﬁ Mostly
SO urces unstructured
A Types Data E/
- Structured emails
- Unstructured :
—
A m_]age Finance
A Video Transport R:etail.
AAudi o é /
Mostly
Entire organization 77% structured
Data warehouse 14%
Structured Semi-shuctured Unstructured
A Volumes Russom, TDWI 2007

- Web dominates !

A Lots more data out there
- X107? X100 ?
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What are the issues in the real-world ?

Algorithms & Theory is NOT €D/ rescarcner view
centralsai d Fayyad a

A ves

- In real-world, central issue is $

A But

- Only strong algorithms & theory
can bring the $

- If they are up to the issues in the ©Research S——

real-world

23
9 ’ Business view 9 ’ Practitioner view
=L =L
Database

Database
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0 Algorithms

Database

Systems
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Fayyad, KDD 2007
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What are the issues in the real-world ?

A Data mining provides ways to define actions
- A model not used for action is a useless cost

A Data volume grow exponentially : number of models must too

A Available ] Number of Ak
Tirfa:?a:‘:‘.t:s Knowledge Gap data models / « Factory »
- — month Analysis
100 — o
Analytic
capability .
75 Execution Gap Latent
| demand for
o data mining
50 — Execution Analysis
capability
25 _ — v
~___—"_ «Craftsman »
Analysis
- -
Time I | | | |
1960 1970 1980 1990 2000 2010 1980 1990 2000 2010

Generations of
Modeling

Herschel, Gartner 2006
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Data mining in practice

Nunmber of variables used

The data mining process is not

0 to 20 variables

very efficient in practice 20 to 30 variables

A 1t does not make use of all 30t0 40 variables
) 40 to 60 variables
Varlables 60 to 100 variables

A It spends alarge part of 100 to 250 variables

250 to 500 variables
500 to 1,000 variables

modeling time on data B Initial version

manipulation e e Final version
: . | |
A And as aresult, it still takes a 0 0 2 W@ 40 50
long time to build a model Percentage of respondents
Don't know 2% Hours 4% Project Project definition 13%
? t|:| 12 mao r‘Iﬂ'IS Z% \ / breakdown Data axpmratinn 18%
410 6 months 9% —— ~—Days 14% Data preparation 250,
Model creation, testing, and validation 23%
110 3 months 34%— Scoring and deployment 12%
Time to build a W Model management 9%
model —Woeks 34% Other 8%

Eckerson, TDWI, 2007
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Challenges for the real-world

1. Challenge n°1 : Integration
Data mining is never THE solution : itonlyisai small T part of it
- Inthe real-world data mining needs to be integrated into a global system
- Data mining needs to take inputs from/generate results to rest-of-the-world

- Key words : openness, standards

2. Challenge n°2 : Productivity
Data mining must bring value

- Exploit all data available & Produce actionable results
- At lowest possible cost
- Be simple to use by non experts
- Key words : Return On Investment
3. Challenge n° 3 : Scalability
Data mining must hold data volumes & number of models
- Handle LARGE data sets
- Produce AS MANY models as needed

- Key words : time to produce a model as a function of (width, depth) of
data set
4. Challenge n°4 : Automatisation

Data mining should do all of the above (almost) automatically
- Produce model s, detect problems, re
- Kev words : automatisation. control 11




Challenges for the real-world
Relational DBMSs

A Scalability Legacy DBMSs
- Data volume is characterized by (width, depth)Fiatfiles in record format

- Modeling has 2 phases : build & apply Mainframe DBMSs
A How does time scale with volume ? Number of Spreadshests

models ? Hierarchical DBMSs

- |Is real-time possible o) Multidimensional DBMSs

A At apply ol “th:'

A Integration, Productivity, Scalability & IMLd““““‘“"tE

A Automatisation E:U:Tﬂ 5
.. eb logs
Productivity Web pagee

- About 40% of modeling time is spent in data
preparation, can this be cut ?

- Can all data be used ?
A Volumes ?
A Structured / Unstructured ?

A Automatisation
- Can modeling be done by

Word processing files
E-mail

Don't know

Document mgt systems
Taxonomies, ontologies, etc.
Multimedia files

Instant messaging

A A machine ? RSS feeds
A Non-experts ? Content mgt systems
g . Wikis

- Can a model be « turned on » and controlled

by a machine ? Text from voice recognition

Vi a¥ THE DATA MINING AUTOMATION COMPANY ™

Russom, TDWI, 2007
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Why use more data ?

Some companies use lots of data

The goal

A Increase the performance of their models
The challenge

A Produce models with thousands of
variables
A Exploiting all the available variables
- 3000, 5000,10000?
A Creating new variables, even
Aggregates
Behavioral variables
Textual variables
« Socialnetworké v ari abl es
The results
- More lift, more returns, more U, $
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e Random

Number of variables [

Sears 900
Large Bank 1200 [
Vodafone D2 2 500
Barclays 2 500
Rogers Wireless 5 800
HSBC 8 000
Credit card 16 000

~4-Initial variables—m--4—Additional variables—-
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Using behavioral data

A From transactional data produce behavioral data
- Transition from transaction A to transaction B

A Number Of Varlables grOWS LastStep A B C ?Kt A:B B:C Ol.g.: C:B B:A CSei_siono ShtJetXt‘?
exponentially ! stz ' ' '

Cust.2

A But lift grows !! cuet2

'—Random — Wizard — Static Web Data — +Behavioral Data |

100%
O e ———— -
N 4 Price Customer 2
TO% L e A

1 S

BO% dove oo A e

0% 1 )
Time

Target population

O O
0% L

0% 4 I e e
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0% 10% L% % 40% 80% &% 0% 0% 0% 100% 15



Using textual variables

AI n many applications (surveys, e
A These fields can be exploited to enhance results of data mining

analysis _
oil 2 ail 2
Hurricane 1
Hurricane 1
of 2
Mexico 1 Hurricane | 1
Oil prices rebound to above Refinery 1 Mexico 1
) Refinery 1
$67 after fears Hurricane May 1 Refinery | 1
Rita, heading for the Gulf top lists.s| May 1 . ;
of Mexico, may cause more Cause 1 | stoplists ¥
damage to US oil refineries. Cause 1 Cause 1
One of the refineryé Us 1 Us 1
Us 1 .
. Refineries 1 Damage
Textual field More 1 ‘
amage Stemming
0 1 Damage 1 ‘
ne
oil 2
Hurricane 1
) Mexico 1
Analytlcal - Enrich_ Refinery 2
Data Set May 1
Cause 1
Us 1
Damage 1
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Using textual variablesi Dat aMi ni ng Cup606

With 1000 added textual variables

A Computing time : 6 seconds E 43 seconds
A Most significant variables : textual

A Lift : goes up

Wizard

Aléatoire

“alidation sans texte —_—Salidation avec texte

Contributions max. intelligentes des variables
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Using « social network » variables

An example in telco
A Build the social network

A Extract « social network » variables
- A few 10-100 additional variables
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