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Agenda

ÅWhich world is this ?

ÅData Mining in the real world

ÅSome examples
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A little bit of history

What has happened ? 

Andrew Moore, KDDô06
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Data

The volume of data has exploded

In the 90s 

Today

ÅWeb transactions Fayyad, KDD 2007

- At Yahoo ! 
ÅAround 16 B events / day

Å425 M visitors / month

Å10 Tb data / day

ÅRFID Jiawei, Adma 2006

- A retailer with 3,000 stores, selling 10,000 items a day per store
Å300 million events per day (after redundancy removal)

ÅSocial network Kleinberg, KDDô07
- 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

ÅCellular networks
- A telecom 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

Just how big are big data sets ?

ÅDepth

- Up to 100 Million lines 

- Or Billion ?

ÅWidth

- Thousands of attributes

- Or Million ?

If theyôre big today, wait for to-morrow

ÅSize of databases 

- X2-3 every 2 years
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Data

Many different 

ÅSources

ÅTypes 

- Structured

- Unstructured

ÅText

Å Image 

ÅVideo

ÅAudio é 

ÅVolumes

- Web dominates !

ÅLots more data out there

- X 10 ? X 100 ? 

Russom, TDWI 2007
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What are the issues in the real-world ?

Algorithms & Theory is NOT 

central said Fayyad at KDDô07

ÅYes

- In real-world, central issue is $

ÅBut  

- Only strong algorithms & theory 

can bring the $

- If they are up to the issues in the 

real-world

20

Research

Researcher view

Algorithms and

Theory

Database 

Systems

22

Research

Practitioner view

Systems and integration

Database 

Algorithms

Customer

23

Research

Business view

Systems

Database 

Algorithms

Customer

$$$ôs

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

ÅData mining provides ways to define actions

- A model not used for action is a useless cost

ÅData volume grow exponentially : number of models must too

Herschel, Gartner 2006
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Data mining in practice

The data mining process is not 

very efficient in practice

ÅIt does not make use of all 

variables  

ÅIt spends a large part of 

modeling time on data 

manipulation

ÅAnd as a result, it still takes a 

long time to build a model

Time to build a 
model

Project 
breakdown

Number of variables used

Eckerson, TDWI, 2007
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Challenges for the real-world

1. Challenge n°1 : Integration
Data mining is never THE solution : it only is a ïsmall ïpart of it
- In the 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 models, detect problems, retrain é
- Key words : automatisation, control
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Challenges for the real-world

ÅScalability 
- Data volume is characterized by (width, depth)

- Modeling has 2 phases : build & apply
ÅHow does time scale with volume ? Number of 

models ?

- Is real-time possible ?
ÅAt apply

Å Integration, Productivity, Scalability & 
Automatisation 

ÅProductivity
- About 40% of modeling time is spent in data 

preparation, can this be cut ?

- Can all data be used ?
ÅVolumes ?

ÅStructured / Unstructured ?

ÅAutomatisation
- Can modeling be done by 

ÅA machine ?

ÅNon-experts ?

- Can a model be « turned on » and controlled 
by a machine ?

Russom, TDWI, 2007
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Number of variables
Sears  900

Large Bank  1 200

Vodafone D2 2 500

Barclays 2 500

Rogers Wireless 5 800

HSBC 8 000

Credit card 16 000

Why use more data ?

Some companies use lots of data

The goal

ÅIncrease the performance of their models 

The challenge

ÅProduce models with thousands of 

variables

ÅExploiting all the available variables 

- 3 000, 5 000, 10 000 ?

ÅCreating new variables, even

- Aggregates

- Behavioral variables 

- Textual variables 

- « Social network è variables  é

The results

- More lift, more returns, more ú, $
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Using behavioral data

ÅFrom transactional data produce behavioral data 

- Transition from transaction A to transaction B

ÅNumber of variables grows 

exponentially !

ÅBut lift grows !!

Price

Time Jan         Feb           Mar            Apr         May          

Jun   
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Using textual variables

ÅIn many applications (surveys, emails, é) there is a textual field
ÅThese fields can be exploited to enhance results of data mining 

analysis

Bag of 

words

Oil prices rebound to above 

$67 after fears Hurricane 

Rita, heading for  the Gulf 

of Mexico, may cause more 

damage to US oil refineries. 

One of the refineryé

Textual field

Count stop lists

Stemming

Analytical 

Data Set
Enrich



THE  DATA  MINING AUTOMATION  COMPANY TM 17
Without text

With text

Using textual variables ïDataMining Cupô06

With 1000 added textual variables

ÅComputing time : 6 seconds Ĕ43 seconds

ÅMost significant variables : textual

ÅLift : goes up
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Using « social network » variables

An example in telco

ÅBuild the social network

ÅExtract « social network » variables 

- A few 10-100 additional variables 


