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the promise

understand and take
advantage of the world’s
information



the name

data mining:

statistics at speed, scale
and simplicity



what is

Database .

Artificial
Intelligence




the difference

® statistics: define a
hypothesis, then test

® data mining: test all
possible hypotheses

® is it possible? YES!



the tasks

¢ classification
® 95s0cliation

e clustering

¢ prediction



the process

¢ data input & exploration
® preprocessing
¢ data mining algorithms

¢ cvaluation &
intrepretation



an example

# color size value buy
1 blue 5.8 b no
P yellow 8.57 a yes
3 green 1.23 C no
= yellow 9.35 C yes
5 red 5.99 b yes
6 red 4.43 b yes
7 green 6.21 b no
8 white 4.89 a yes
) black 5.15 b no
10 green 5.67 b no




an example

# color size value buy
1 blue 5.8 b no
P yellow 8.57 a yes
I d green | 1.3 c | mo
= yellow 9.35 C yes
5 red 5.99 b yes
6 red 4.43 b yes
7 green 6.21 b no
8 white 4.89 a yes
) black 5.15 b no
10 green 5.67 b no




so far
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INIOW

¢ if size =[4.0 - 7.0] & value = {b,c}
then buy = no



INIOW

e If color = yellow then buy = yes
e If color = red then buy = yes

e If color = white then buy = yes
e If color = green then buy = no

e If color = blue then buy = no

e If color = black then buy = no



ok, cool! but how?



the tool

Weka
Waikato Environment for Knowledge Analysis
OSS, written in Java, providing API




Weka GUI Cho k«e
Waikato Environment for
Knowledge Analysis
Version 3.4.11

(c) 1999 - 2007
University of Waikato
New Zealand

( Simple CLI \/ Explorer )

/ Experimenter \/ KnowledgeFlow \

start -> explorer



explore

A Weka Explorer
| Preprocess Classify  Cluster  Associate  Select attributes Visualize _‘

N\

( Open file... d ¢ Open URL... )

\

( OpenDB.. ) ( Edit... )

Filter
(Choose ) None (hsply )

Current relation Selected attribute

Relation: contact-lenses Name: age Type: Nominal
Instances: 24 Attributes: 5 Missing: 0 (0%) Distinct: 3 Unique: 0 (0%)

Attributes Label Count
young 8
(  Invert ) pre-presbyopic 8
presbyopic 8

__spectacle-prescrip

lastigmatism ‘ e B ARV TEITER
tear-prod-rate Class: contact-lenses (Nom) fv | [ Visualize All )
" lcontact-lenses

| . | - - _

( Log 3 'ﬂ\ x 0

open file -> data -> contact-lenses.arff




.arif how-to

% ARFF file of the example’s data

testset
color {blue, yellow, green, red}

Ssize numeric
value {a, b, ¢}
buy {yes, no}

blue, 5.32, b, no
yellow, 8.5%, a, yes
green, 1.23, ¢, no



preprocess

Weka Explorer
[ Preprocess = Classify uster  Associate  Select attributes  Visualize |

(" Openfile.. ) ( OpenURL.. ) ( OpenDB.. ) ( Edit... )

Filter

weka ‘/Tply\‘
filters e
supervised Selected attribute

unsupervised Name: age Type: Nominal
attribute Missing: 0 (0%) Distinct: 3 Unique: 0 (0%)
Add Label Count

AddCluster L young bvon: g
T pre-presbyopic

AddExpression presbyopic 8

AddNoise

ChangeDateFormat
| ClusterMembership
| Copy

Discretize

FirstOrder

Makelndicator

MergeTwoValues

NominalToBinary

Normalize

NumericToBinary

NumericTransform B

Obfuscate M|
— : - -

Status R
OK [ Llog ™. X 0

filter -> ... {tons of filters}

f VR TEYTIR
Class: contact-lenses (Nom) ksl ( Visualize All )




Weka Explorer

_ Preprocess Classify  Cluster  Associate  Select attributes  Visualize |

Plot Matrix age spectacle-presastipmatism tear-prod-rateontact-lenses

contact-lenses

S

tear-prod-rate l

astigmatism |

spectacle-prescri

PlotSize: [67] '

PointSize: [9]

e ( Update
Jitter: - ——————— (" Select Attributes )

| Colour: contact-lenses (Nom) 4] ( SubSample%: )

Class Colour

tab “visualize” (per target/class)



visualize

tear-prod-rate
12 12 15

ccccccc -lenses

tab “preprocess’ -> visualize all (per class)



select attributes

xplorer 3

‘_ Preprocess f Classify " Cluster Associate Select attributes  Visualize "

Attribute Evaluator

( Choose ) cfsSubsetEval

Search Method
/ Choose \ BestFirst-D 1 -N 5

Attribute Selection Mode Attribute selection output
— L. DML LAULU=LUDUL L
(*) Use full training set astigmatism
tear-prod-rate

(O Cross-validation Folds contact-lenses
Evaluation mode: evaluate on all training data

=== Attribute Selection on all input data ===
(Nom) contact-lenses
Search Method:
- Best first.
Start ) Start set: no attributes
) Search direction: forward
- - - - s h af 5 n nsions
Result list (right-click for options) ?éiéclz ;ﬁﬁr gftgib;etgdgvgﬁ:t;écg 12

Merit of best subset found: 0.472
16:03:37 - BestFirst + CfsSubsetEval '

Attribute Subset Evaluator (supervised, Class (nominal): 5 contact
CFS Subset Evaluator
Including locally predictive attributes

Selected attributes: 4 : 1
tear-prod-rate

Status
OK

tab “select attributes” (default settings




classify

Weka Explorer

! Preprocess  Classify  Cluster  Associate  Select attri “

Classifier

weka

[ classifiers |
» [ bayes fier output
» [ functions

I laz
P 4 ie: weka.classifiers.rules.PART =M 2 ~C 0.25 -Q 1
> L meta lion: contact-lenses
» (3 misc nces: 24
butes: 5
» [ trees age
v  rules spct_:t.acl(;—prcscrip
— astigmatism
ConjunctiveRule tear-prod-rate
- contact-lenses
DecisionTable mode : 10-fold cross-validation
JRip

M5Rules
NNge decision list

OneR

un information ===

lassifier model (full training set)

prod-rate = reduced: none (12.0)
matism = no: soft (6.0/1.0)
\acle-prescrip = myope: hard (3.0)
e (3.0/1.0)

ir of Rules :
T
Time taken to build model: 0.02 seconds

Stratified cross-validation ===
summary

tab “classify’” -> rules -> PART -> start!



assoclate

Weka Explorer

‘_ Preprocess Classify  Cluster  Associate @ Select attributes  Visualize

Associator

(" Choose ) Apriori -N 10 -T 0 -C 0.9 -D 0.05 -U 1.0 -M 0.1 -5 1.0

“—— Associator output
( Start ) p _
T contact-lenses
Associator model (full training set)

Apriori

Minimum support: 0.2 (5 instances)
Minimum metric <confidence>: 0.9
Number of cycles performed: 16

Generated sets of large itemsets:
Size of set of large itemsets L(1l):
Size of set of large itemsets L(2):
Size of set of large itemsets L(3):
Best rules found:

tear-prod-rate=reduced 12 ==> contact-lenses=none 12 conf: (1)
astigmatism=yes tear-prod-rate=reduced 6 ==> contact-lenses=none 6
astigmatism=no tear-prod-rate=reduced 6 ==> contact-lenses=none 6
spectacle-prescrip=hypermetrope tear-prod-rate=reduced 6 ==> contact-lenses=
spectacle-prescrip=myope tear-prod-rate=reduced 6 > contact-lenses=none
contact-lenses=soft 5 ==> astigmatism=no tear-prod-rate=normal 5
astigmatism=no contact-lenses=soft 5 ==> tear-prod-rate=normal
tear-prod-rate=normal contact-lenses=soft 5 ==> astigmatism=no

contact-lenses=soft 5 ==> tear-prod-rate=normal 5 conf: (1)
contact-lenses=soft 5 ==> astigmatism=no 5 conf: (1)

5
5 conf: (1)} |

Status
OK

tab “associate” -> start! (default settings)



pls tell me more!



the book

your data mlmng &° data guldel
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Data Mining, a Cayrse by Blog

(E) (; ) ( Y ) C@ i http://dataminingntua.wordpress.com/

Birv)- (' " Google by keyboarcQ )

Data Mining, a Course by Blog

FRONT PAGE ABOUT LIVE LEADERBOARD

A Course by Blog, Lessons Learned

July 18, 2008 - No Comments

This semester, as you may know, I was privileged enough to teach (or, to be
academically correct, to provide teaching assistantship, but I truly thank my
professor for giving me the honor and full freedom to handle everything by
myself) the course ‘Information Extraction Algorithms’ -pure Data Mining in
practice- at the postgraduate program ‘Applied Mathematical Sciences' of the
National Technical University of Athens. And the whole course actually turned

out to be a one-off experience, for both me and the 10 students that appeared to

take it, by deciding to host the whole course process in a blog.

‘A Course by Blog’, a wordpress blog created on-the-fly during the first
introductory lecture, finally ended up with 142 posts from 11 authors, 182

To search, type and hit enter

DATA MINING, A COURSE BY
BLOG
= A Course by Blog, Lessons Learned

July 18, 2008
This semester, as you may know, I was
privileged enough to teach (or, to be
academically correct, to provide
teaching assistantship, but [ truly
thank my professor for giving me the
honor and full freedom to handle
everything by myself) the course
‘Information Extraction Algorithms’
-pure Data Mining in practice- at the
postgraduate program [...]
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thank you

gtziralis@gmail.com



