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Motivacion

+ Noticia: La consultora Multinaciona S
precisa contratar a jovenes recien t|tulados
especialistas en dareas tecnologicas como
el Big Data y Business Inteligence

+ Motivar a nuestros alumnos en las técnicas
estadisticas y/o econométricas

« Utilizacion de herramientas/programas de
libre acceso



Mineria de datos

* Ingentes cantidades de datos

+* Necesidad de extraer informacion util
para la toma de decisiones. Estrategia
competitiva

* Mineria de datos es una tarea dentro del
proceso KDD (Knowledge Discovery in
Database)

+ La estadistica es una herramienta
fundamental en la Mineria de datos



Mineria de datos vs Estadistica

* No hay linea divisora entre estac
una linea continua.

* Muchas técnicas son estadisticas y la mayor parte de
los algoritmos utilizan test estadisticos para construir
normas o validar/evaluar los resultados.

+ Diferencia fundamental con la estadistica es el
tamano del conjunto de datos.

+ Estadistica: Cientos o miles de datos

+ Mineria de datos: millones o miles de millones de
datos



Mineria de datos

Etapas extraccion informacion util:
1. ldentificar objetivo/seleccidn de datos

2. Pre-procesamiento de datos: 60%-70%
del tiempo total

3. Mineria de datos
4. Analisis de resultados
5. Asimilacion de conocimiento



Mineria de datos

Cosas que permite |a mineria de datos:

1. Prediccion de comportamientos.
Ejemplo: Marketing dirigido

2. Prediccion de tendencias. Ejemplo:
Prediccion ventas

3. Descubrimiento de comportamientos
desconocidos. Ejemplo: relaciones
entre variables



Mineria de datos

Técnicas de la mineria de datos:

1. Redes neuronales

2. Arboles de decisién
3. Algoritmos
4. Regresion
5. Clustering



* Waikato Env

. i
Analysis

+ Coleccion de algoritmos con licencia
GNU-GPL

#1993, primera version en C
#1997, version en Java
* http://[www.cs.waikato.ac.nz/ml/weka

* Windows, Mac y Linux
+* Ave endémica de Nueva Zelanda


http://www.cs.waikato.ac.nz/ml/weka
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£ Weka GUI Cho

Program Visualization Tools Help

\

i ;
Cuatro entornos de trabajo:

WEKA

The University
\ of Waikato

=

Waikato Environment for Knowledge Anahysis
Version 3.6.12

(<) 1999 - 2014

The Universty of Waiksto

Hamilon, New Fealand

1.

Explorer: Uso de
paquetes

Experimenter:
Comparacion de
prediccion
KnowledgeFlow:
Aprendizaje incremental

Simple CLI: Comandos
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Aplicacion. Clasificacion

PRESTAM
0
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RENTA
6.943
17.889
1.138
8.093
4.116
6.785
7.278
2.749
6.433
8.359
7.174
5.004
5.558
4.511
6.286
5.965
7.729
4.882
9.261
14.219
14.996

VIVPROP
1
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« Datos utilizados antigua
licenciatura ADE

* 1000 observaciones

* ¢Reciben o no préstamo
bancario?

*# Situacion laboral
* Renta
* Propietario o no de vivienda



Aplicacion. Clasificacion

N UUU
ncluded observations: 1000
Convergence achieved after 6 iterations

Covariance matrix computed using second derivatives RES u ta U ode I O .

* Renta incrementa
probabilidad de recibir
RENTA  oamee  oomm  asmee o  Prestamo

PARADO -0.969263 0.270492 -3.583334 0.0003

VIVPROP 0719559 0488548 1472853 01408  EgtQr para d 0O dismin uye
McFadden R-squared 0.215358 Mean dependent var 0.086000 I d p ro b d b i I id d d d e

Coefficient Std. Error z-Statistic Prob.

S.D. dependent var 0.280504 S.E. of regression 0.253246 o e ,
Akaike info criterion 0.468089  Sum squared resid 63.87690 recli b Ir p re Sta mo
Schwarz criterion 0.487720 Log likelihood -230.0446
Hannan-Quinn criter. 0.475550 Restr. log likelihood -293.1843 o o .
LR statistic 126.2794  Avg. log likelihood .0.230045 PO seer vivien d d p ro p s
Prob(LR statistic) 0.000000
no afecta
Obs with Dep=0 914  Total obs 1000

Obs with Dep=1 86




Aplicacion. Clasificacion

Sample: 1 1000.Included observations: 1000

Prediction Evaluation (success cutoff C = 0.5) ‘
Estimated Equation Constant Probability
Dep=0 Dep=1 Total Dep=0 Dep=1 Total
P(Dep=1)<=C 901 72 973 914 86 1000
P(Dep=1)>C 13 14 27 0 0 0
Total 914 86 1000 914 86 1000
Correct 901 14 915 914 0 914
% Correct 98.58 16.28 91.50 100.00 0.00 91.40
% Incorrect 1.42 83.72 8.50 0.00 100.00 8.60

Total Gain* -1.42 16.28 0.10

Percent Gain** NA 16.28 1.16




WEKA. Clasificacion

Preprocess | Classify | Cluster | Assodiate | Select attributes | Visualize |

| Openfie.. || OpenURL.. || OpenDB.. || Generate.. || Undo | Edit.. | Save... |
Filter
[ Choose ]|NuminalTuBinary -R. First-last “ Apply ]
Current relation Selected attribute
Relation: prestam-weka.filters.unsupervised.attribute. MumericToMom. .. Mame: PRESTAM Type: Mumeric
Instances: 1000 Attributes: 4 Missing: 0 {0%%) Distinct: 2 Unique: 0 {09%%)
Attributes Statistic Value
Al ] [ Mone ] [ Invert ] [ Pattern ] Minir_num 0
Maxirmum 1
Mean 0.088
oL (L E StdDev 0.281
2z PRESTAM
3| [RENTA
4| VIvPROP
Class: VIVPROP {Mum) --][ visualize Al |
g914
Bl ] 0 0 ] 0 ] o IBEi
1] I:Ifﬁ 1I
Status
ox - °




WEKA. Clasificacion

Preprocess | Classify | Cluster | Assodiate | Select attributes | visualize |
[ Open file... ] [ Open URL... ] [ Open DB... ] [ Generate... ] | Undao | [ Edit... ] [ Save... ]
Filter
[ Choose ]|Numeri|:TDHuminal -R. First-last |[ Apply ]
Current relation Selected attribute
Relation: prestam-weka. filbers.unsupervised. attribute . MumericToMom. .. Mame: PRESTAM Type: Mominal
Instances: 1000 Attributes: 4 Missing: O {09%%) Distinct: 2 Unigue: 0 {0%%)
Attributes Mo, Label Count
[ All ] [ MNone ] [ Invert ] [ Pattern 1jo 914
211 86
Mo, Mame
- ][ Visualize All
[ Remowve
a6
]
Status
= e ke




WEKA. Clasificacion

| Preprocess | Classify | Cluster | Assodate | Select attributes | Visualize

Plot Matrix

PARADO PRESTAM REHT A& VIVPROP

VIVPROP

REHTA

NOCC T AL
-

PlotSize: [100] N

PointSize: [1] D [ Update ]
Jitter: I | Select Attributes |

Folour: PRESTAM (Nomi i .| [ subsample %: ]|50.u |

Class Colour

4] 1

Status

ox -




WEKA. Clasificacion

Classify | Cluster | Associate | Select attributes | visualize |

Classifier

[ Choose "EeruR

Test oplions
() Use training set

() Supplied test set

@ Cross-validation
() Percentage split

Set...

x

[ More options... ]

[ {Mom) PRESTAM

[ Start

J

Stop |

Result list (right-didk for options)

15:49:16 - rules. ZeroR:

Classifier output

Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistic

Mean absclute error

Root mean sguared error
Relative abksclute error

Root relative squared error
Total Humber of Instances

Detailed Accuracy By Class

TP Rate FP Rate
1 1
a a
Weighted Rwg. 0.914 0.914

=== (Confusicn Matrix

914
26
a
0.158
0.2804
100 %
100 %
1000
Precision Becall
0.914 1
a a
0.835 0.914

91.4 %
8.8 %

F-Measure ROC Are:
0.955 0.485
a 0.485
0.873 0.485

m

a b <—— classified as
914 o a=10
=1 a | BE=1 |4
i
1 1 " r
Status
QK

RPN




WEKA. Clasificacion

[ Preprocess | Classify | Cluster | Associate | Select attributes | visualize |
| Classifier
L weka |
|| | EI_L. dassifiers
_j., bayes
B Ly functions -
| B Lo lazy azzified Instances 914 91.4 3
B meta Classified Instances 26 2.6 3
G L mi tic 0
B L misc & error 0.158
= rules o mared error 0.2804
- Cnn.]L.mchveF‘.ule oclute error 100 %
- # DedisionTable e sguared error 100 %
- 4 DTMEB
E @ JRip of Instances 1000
[ @ NNge Rccuracy By Class —= il
: - # OneR. o
- # PART TF Rate FF Rate Precision Recall F-Measure ROC Are:
l e il 1 1 0.914 1 0.4955 0.485
- 4 Ridor a a a a u} 0.485
- . 0.914 0.914 0.835 0.914 0.873 0.485
B |y trees E
n Matrix ===
—— classified as
a =10
Filter... ] [ Remove filter ] [ Close ] b=1 R
i
4 Il 3
Status




WEKA. Clasificacion

Preprocess | Classify | Cluster | Associate | Select attributes | visualize
Classifier
| Choose ]|Lugistic R 1.0E-8 -M -1 |

Test options Classifier output
() Use fraining set Correctly Classified Inatances 9la 9l1.4 3 -
) Supplied test set Set Incorrectly Classified Instances =4 .4 %
Kappa statistic 0.2307
Cross-validation  Folds II' Mean absoclute error 0.129
() Percentage split o Root mean sgquared error 0.2536
Belatiwe abaclute error 81.68533 %
[ More options... ] Root relative squared error 90,4465 %
Total Humker of Instances 14000
|l {Mom) PRESTAM - ‘
=== Detailed Accuracy By Class ===
[ Start ] | Stop |
TP Eate FP Eate Precision Becall F-Measure ROC Are:
Result list {right-click for opti
St {"5: : options) 0.986 0.826 0.927 0.986 0.955 0.808
"'“EZE”’ - 0.174 0.014 0.536 0.174 0.263 0.808
I s Weighted Zvg. 0.916 0.756 0.893 0.916 0.596 0.808

=== Confusion Matrix =—=

a b <—— classified as E
901 13 | a==0
71 15 | B =1
jun
L] 1] r

Status

ox TR ST




WEKA. Clasificacion

Preprocess | Classify | Cluster | Associate | Select attributes | visualize
Classifier
| Choose ]|J43 -C0.25-M2 |

Test options Classifier output
() Use training set Correctly Classified Instances 918 91.8 % -
) supplied test set Zat... Incorrectly Classified Instances g4 B.4 E]
Kappa statistic 0.2948
Cross-validation  Folds E Mean absolute error 0.1355
() Percentage split o Boot mean squared error 0.2648
Relatiwve abksclute error E5.7613 %
[ More options... ] Boot relative aguared error 94,4311 %
Total Humber of Instances 1000
(Mom) PRESTAM - |
=== Detailed Accuracy By Class ===
[ Start | | Stop |
. . . . TF Rate FP Rate Precision Recall F-Measure ROC Are:
REWItI'St{"ﬁht'd'd‘hwhms} 0.979 0.756 0.932 0.979 0.955 0.719
ﬂ:gg:i'gize”’f‘ - 0.244 0.021 0.525 0.244 0.333 0.719
et — Weighted Avg. 0.916 0.693 0.897 0.916 0.902 0.719

14:00:44 - frees. J48

=== Confusion Matrix ===

m

a b “«—— claszified as
295 19 | a =20
&85 21 | E=1

1|

Status

oK [ loo | g *©




WEKA. Clasificacion

... o L=

EEEEE

-
Reciben prestamo

bancario quienes

‘== 16.227888" ‘"= 16.227388'

D tienen rentas
-::25.2195.21?9?' i Superiores d 20’7 y
. neo] no estan en

‘== 20.766332" = 2076633

| IEEEEER| desempleo




WEKA. Clasificacion

Preprocess | Classify | Cluster | Associate | Select attributes | Visualize |

Classifier o
| Choose ]|5imple|:art 51-M2.0-M5-C1.0 |
Test options Classifier output
i) Use training set Correctly Classified Instances 924 92.4 % -
) Supplied test set Set... Incorrectly Classified Instances Ta T.8 %
| EKEappa statistic 0.3437
Cross-validation  Folds IZI Mean absclute error 0.1288
() Percentage split o Root mean squared error 0.25391
Belatiwve absaclute error 21.5444 %
[ More options. .. ] Eoot relative squared error 92.3972 %
Total Number of Instances 1000
l {Mom) PRESTAM = |
=== Detailed Accuracy By Class ===
[ Start ] | Stop |
TP Rate FPF Rate Precision Recall F-Measure ROC Are:
Result list {right-dick for opti
SUEs {"E: : options) 0.986 0.733 0.935 0.986 0.96 0.683
E:gg:;ﬁ'zize“’? . 0.267 0.014 0.639 0.267 0.377 0.683
L nchions.Logistic Weighted Awvg. 0.924 0.671 0.909 0.924 0.909 0.683

16:00:43 - trees. 143

16:13:35 - trees, SimpleCart ] ]
=== Confusion Matrix =—=

a |+ <—— claszified as
901 13 | a=2=0
63 23 | E=1

m

1|

Status

ox R ST




WEKA. Clasificacion

CABRT Decision Tree

RENTE <« 16§.421594499999998: 0(842.0742.0)
RENTL »= 1§.421594499999935

FARDADO={0)

RENTR < 25.2920725

RENTR < 21.075501

RENTRE < 17.166837: 1(2.0/0.0)

RENTR >= 17.166837

RENTA < 20.3251475

RENTA < 19.2279765

RENTA < 17.666596: 0(2.0/0.0)

RENTR >= 17.6665946

RENTA < 15.845913

| RENTA < 18.242503499999998: 0(8.0/4.0)
| ERENTA »>= 18.242503499999998: 1(2.0/0.0)
RENTA »= 18.845913: 0(2.0/0.0)

RENTA >= 19.2279765: 1(2.0/0.0)

RENTA >= 20.3251475: 0{13.0/4.0)

RENTA >= 21.075501: 1({26.0/12.0)

RENTA >= 25.2920725: 0(5.0/0.0)

EFARADO!=(0): 0(30.0/4.0)

Number of Leaf Nodes: 11

Size of the Tree: 21



WEKA. Clasificacion

| Preprocess | Classify | Cluster | Assodate | Select attributes | visualize |

Attribute Evaluator
[ Choose ]lEfsSuhsetEval |

Search Method
| Choose ]|BestFirst D1-N5 |

Attribute Selection Mode Attribute selection output
() Use full training set Search:weka.attributeSelection.BestFirst -D 1 -N 5 =
Cross-validation Folds: EI Eelation: prestam-weka.filters.unsupervised.attribute.NumericToNominal -E
Instances: 1000
Zezl Attributes: 4 =
EARRDO
{Mom) PRESTAM - ‘ PRESTZM
EENTR
[ Start ] | Stop | VIVEROE
Result list {right-dick for options) Evaluation mode:10-fold cross-validation

16:12:45 - BestFirst + CfsSubsetEval

=== Attribute selection 10 fold cross-validation (stratified), seed: 1 ===

number of folds (%) attribute

3{ 30 %) 1 EBRARADCD
10{100 %) 3 ERENTA
a{ 0 %) 4 VIWVFROF
I
] ] 3

Status

o ETHP ST




WEKA. Clasificacion

EXPERIMENTER:

Program Visualization Tools Help

Comparar varios algoritmos

Applications
de clasificacion:
WEKA | e
The University ZeroR
of Waikato Experimenter .
! Logit
Waikato Environment for Knowdedge Anslyss ﬁmv-iedﬂﬂm Tree
Version 3.6.12
(c) 199 - 2014
The University of Waikato Simple CLI Lazy
Hamilton, New Zealand




WEKA. Clasificacion

Experiment Configuration Mode:

| Gpen.. |

Results Destination
[ARFF file v] Filename: |C:‘l.l_.lsers‘ricop‘l.Drcpbox‘l.Congreso‘l.Experimento.arF’F

Experiment Type Iteration Control
[[‘.mss—vaﬁdaﬁm Murmnber of repetitions: |10
Mumber of folds: |1IIJ Data sets first
Classification ("1 Algorithms first

Datasets Algorithms

[ Add new... ] | Edit selected... | | Delete selected [ Addnew... i | Edit selected... | | Delete selected
Use relative paths

ZeroR.
C:Ysers\ricop\Dropbox\Congreso\Prestam. arff II';?SUC FLOE-SM-1

143 C 0.25-M 2

SimpleCart -5 1M 2.0 M 5-C 1.0

Down | Load options. .. | | Save optons... Down

Motes




WEKA. Clasificacion

Weka Experiment Enwvi

Aneyse

Source
Got S00results File... ] [ Database... ] [ Experiment ]
Configure test Test output
H
Testing with [Paired T-Tester (correc... - ] Tester: weka.experiment.PairedCorrectedITester
Analysing: Percent correct
Row [ Select ] Datasets: 1
Resultsets: 5
Column | Select | ||confidence: 0.05 (two tailed)
Sorted by: -
Comparison field [Per::a:t_::onect --] Date: 12/05/15 14:28&
Sigrificance |0.05 |
Sorting (asc.) by [<defa..ﬂt> — ] Dataset (1) rules.ZeroR "' | (2) functions.L (3)
Test base [ Select ] prestam-weka.filters.unsu (100} T8.40(0.49) | T8.40(0.49) a9
Displayed Columns [ Select ] v/ /%) | {07150}
Show std. deviations
Key:

Output Format | Select ]
[ Perform test i [ Save output ]
Result list

14:26:50 - Available resultsets

14:26:59 - Percent_correct - rules. ZeroR. " 4805554146

(1) rules.ZerocR "' 480555414685867954

{2) functions.Logistic "-R 1.0E-8 -M -1" 3932117032546553727

(3) la=zy.IBl "' -6152184127304895851

{4) treesz.J48 '-C 0.25 -M 2" -217733168393644444

{5) trees.S5implelfart '-5 1 -M 2.0 -N 5 -C 1.0" 415415%2003525646053




WEKA. Clasificacion

‘A

Dataset {1} rulea.ZeroR '' | {2} functions.L (3) lazy.IBl "' {4) trees.J48 " (3) trees.3impl

prestam-weka.filters.unsu(100)  78.40(0.4%) | 78.40(0.49) 69.99(4.27) * 78.40(0.49) 78.37(0.58)

v/ /*) | {0/1/0) {0/0/1) {0/1/0) {0/1/0)

Eey:

(1) rules.ZercR '' 48055541465867954

{2) functions.logistic '-R 1.0E-& -M -1' 3932117032546553727

{(3) lazy.IBl "' -6152184127304895851

(4) trees.gdf '-C 0.23 -M 2" -217733168393644444

(5) trees.SimpleCart '-35 1 -M 2.0 -N 5 -C 1.0" 4154189200352566053
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Aplicacion. Cluster
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divertido

# V2: Salir de compras afecta al
presupuesto

* V3: Combinar salir de compras
con comida fuera

* V4: Salir de compras para
hacer las mejores compras

* V5: No me importa salir de
compras

* V6: Se puede ahorrar dinero
comparando precios
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Aplicacion. Cluster

o

Objetivo: Agrupar consumidores
homogéneos frente a su actitud
hacia las compras

Fuente: “Analisis de

conglomerados” Santiago de la
Fuente Fernandez. UAM, 2011



WEKA CLUSTERING

Preprocess | Classify | Cluster | Assodate | Select attributes | visualize |

[ Open file. .. ] [ Open URL. .. ] [ Open DE... ] [ Generate. .. ] [ Unda ] [ Edit... ] [ Save... ]
Filter
[ Choose ]|NDI‘IE |[ Apply ]
Current relation Selected attribute
Relation: IE-weka.filters,unsupervised. attribute. MumericToMominal-R... Mame: V1 Type: Mumeric
Instances; 20 Attributes: 6 Missing: O (0%G) Distinct: 7 Unigue: 0 (0%G)
Attributes Statistic Value
[ All ] [ Mone ] [ Inwvert ] [ Pattern Minimum 1
Maximum 7
Mean 3.85
StdDew 1.899
5|C|va 8 3
s%us oG ik - || Vistaize Al

13

[ Remowe

Status

[ les | g *°
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G Wela xplorer e
|Preprocess| [:lass&ﬁf| Cluster |Assodate I Selectath"ﬂ::utesl '.ﬂmaﬁze|
Clusterer
[ Choose ]|5imp|eKMeans -M Z -A "weka.core . EuclideanDistance -R first-last" -1 500 -5 10

weka,dusterers, SimplekMeans

Cluster mode Clusterer output
Use training set About

(") Supplied test set | Set... | Cluster data using the k means algorithm.
© perentage it "

() Classes to dusters evaluation

| {Mum} Ve v‘ displayStdDevs | False )

R distanceFunction [ Choose "EuclideanDistance -P. Firsk-lask |

l Ignore attributes ] dontReplaceMissingValues [Faise v]

’ Start || Stop | maxlterations | 500 |

Result list (right-click for options) numClusters |2 |

preservelnstancesOrder [False v]

seed |10 |

' Open... ] [ Save... ] [ oK ] [ Cancel

Status




Number of mFterations: 3 “

within cluster sum oFfF squared errors: 6.09
Missing values globally replaced with mean/mode

Cluster centroids:
Cluster#

Attribute Full Data (@) 1
20> 12> G
V1 3.85 2.58 5.75
V2 4_.10 4.42 3.62
V3 3.95 2.58 6
V4 4_10 4_.75 3.12
V5 3.45 4_50 1.87
V6 4_35 4_67 3.87
Time taken to build model (Full training data) - 0.02 seconds

—== Model and evaluation on training set ===
Clustered Instances

‘s 12 ¢ 60%)
1 8 ( _40%)




Number of F1terations: 3
Within cluster sum of squared errors: 2.72 ‘

Missing values globally replaced with mean/mode

Cluster centroids:
Cluster#

ATECribute Fulll Data (@) 1
20D (€S)) (&€=) )
V1 3.85 3.50 5.75
2 4_.10 5.83 3.62
V3 3.95 3.33 6
A 4_.10 6 3.12
V5 3.45 3.5 1.87
\Y4S] 4 .35 6 3.87

Time taken to build model (Full training data)
—== Model and evaluation on training set ===
Clustered Instances

O 6 C 30%)

1 8 ( 40%)
2 6 ( 30%)

- O seconds




* Primer cldster corresponde

a consumidores ahorrativos:

V2, V4 y V6 elevados

* Segundo cluster
corresponde a
consumidores que disfrutan
con las compras: Viy V3
elevados

+ Tercer cluster corresponde
a consumidores apaticos: V1
y V3 bajos y V5 elevado

* V1: Salir de compras es
divertido

+ V2: Salir de compras afecta al
presupuesto

* V3: Combinar salir de
compras con comida fuera

* V4: Salir de compras para
hacer las mejores compras

* V5: No me importa salir de
compras

* V6: Se puede ahorrar dinero
comparando precios




\

+ Alumnos: mejorar las competencias en
estadistica

+ Reflexionar sobre planes de estudios en
ciencias economicas y empresariales

+* Fomentar el uso de software libre entre
el alumnado



MUCHAS GRACIAS
POR VUESTRA
ATENCION
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