Weka: Brief Introduction

» Features Covered in this Lecture

o Preprocessing — Examining datasets and
using filters.

o Classification — selecting and running
classifiers.

o Visualization Tools — brief exposure
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Explorer: Preprocessing the data

= Data can be imported from a file in various
formats: ARFF, CSV, C4.5, binary

= Data can also be read from a URL or from an
SQL database (using JDBC)

m Pre-processing tools in WEKA are called
“filters”

= WEKA contains filters for:

o Discretization, normalization, resampling, attribute
selection, transforming and combining attributes, ...

WEKA only deals with “flat” files

@relation heart-disease-simplified

@attribute age numeric

@attribute sex { female, male}

@attribute chest_pain_type { typ_angina, asympt, non_anginal,
atyp_angina}

@attribute cholesterol numeric

@attribute exercise_induced_angina { no, yes}

@attribute class { present, not_present}

g?r’ra]?le,typ_angina,233,no,not_present Flat ﬁle ln
ARFF format

67,male,asympt,286,yes,present
67,male,asympt,229,yes,present
38,female,non_anginal,?,no,not_present




WEKA only deals with “flat” files

@relation heart-disease-simplified

numeric attribute
atbute oo { o, mal = nominal attribute

@attribute chest_pain_type { typ_angina, asympt, non_anginal,
atyp_angina}

@attribute cholesterol numeric

@attribute exercise_induced_angina { no, yes}

@attribute class { present, not_present}

@data
63,male,typ_angina,233,no,not_present
67,male,asympt,286,yes,present
67,male,asympt,229,yes,present
38,female,non_anginal,?,no,not_present
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Explorer: building “classifiers”

= Classifiers in WEKA are models for predicting
nominal or numeric quantities
= Implemented learning schemes include:

o Decision trees and lists, instance-based classifiers,
support vector machines, multi-layer perceptrons,
logistic regression, Bayes’ nets, ...

= “Meta’-classifiers include:

o Bagging, boosting, stacking, error-correcting output
codes, locally weighted learning, ...

[ Choose |ZernR

AR

-Test options -Classifier output

() Use training set
U Supplied test set Set...

@ Cross-validation Folds 10—
) Percentage split % 66

F's

More options...

(Nom) class =+
s =
( Start \ Stop
J— e T —

i Result list (right-click for options}

rStatus
OK

Log b wxo




ece

Weka Knowledge Explorer

[ Preprocess ’»ﬁm-‘ Cluster ' Associate ' Select attributes ' Visualize ]

| rClassifier

Ch ooseq ZeroR

| ~Testoptions
() Use training sel

 Supplied test set

) Percentage split % 66

BCross—vaIidatinn Folds 10

( More options...

- Classifier output

8060 Weka Knowledge Explorer
[ Preprocess ‘nﬁm‘ y | Cluster I Associate ' Select attributes ' Visualize ]
| rClassifiar
7 weka

| ¥ LV classifiers i
: | bayes ifier output
| functions
| lazy
| meta

X

& misc

4vYvYYyYVwYyYy

(4 trees
b (3 adtree

_ DecisionStump

E | E
_(Nom) class { v 7 jes
iy
— - ) | B 3 ms
- Result list (right-click for options}) :_1  RandornForest
| _ RandomTree
i  REPTree
| _ UserClassifier
B |0 rules
Status ; Status
o oo ) g0 o« Cis) <0
8686 Weka Knowledge Explorer 4 8686 Weka Knowledge Explorer 4
[ Preprocess ’»ﬁmﬂ‘ Cluster ' Associate ' Select attributes ' Visualize ] [ Preprocess ’»ﬁm-‘ Cluster ' Associate ' Select attributes ' Visualize ]
| rClassifier | Classifier

Choose |}48 -C025-M2

| Testoptions

() Use training set

) Percentage split % 66

() supplied test set  ~ Set_.

SCross—vaIidatinn Folds 10

( More options...

" (Nom) class

- Result list (right-click for options})

-Classifier output

Status
’V OK

Choose 1|}48 -C025-M2

| Testoptions \ ~Classifier output

N
() Use training set N
() supplied test set  ~ Ser..

SEross—vaIidatinn Folds 10

) Percentage split % 66
( More options... 3
' (Nom) class e

i Result list (right-click for options}

Status




eoce

Weka Knowledge Explorer

' Preprocess r'ﬁm‘ Cluster l Associate ' Select attributes ' Visualize ]

ece

Weka Knowledge Explorer

| rClassifier

[ Preprocess "'Ghﬂﬂw‘ Cluster l Associate ' Select attributes ' Visualize ]

| rClassifier

Choose | |J4B -C (.25 -M 2

"® O O weka.gui.GenericObjectEditor

 Testoptions
() Use training set
 Supplied test set Set...

SCross—vaIidatinn Folds 10
) Percentage split % 66

( More options...

" (Nom) class

Start ) Stop

- Result list (right-click for options})

weka.classifiers.trees.j48.J48

binarySplits
confidenceFactor
minNumObj
numFaolds
reducedErrorPruning
savelnstanceData
subtreeRaising
unpruned

uselaplace

Fase )
0.25

2

E

(4 Dpen...\ € save. ) € ok ) { cancel)

Choose }(J48 -C 0.25 -M 2

"® O O weka.gui.GenericObjectEditor

- Testoptions

() Use training set

O Supplied test set Set...
S Cross-validation Folds 10
P
S

Percentage split % 66

e

More options...

' (Nom) class

i Result list (right-click for options}

weka.classifiers.trees.j48.)48

binarySplits  False E]‘

confidenceFactaor 0.25

minNumObj 2

numFolds 3

reducedErrorPruning @
savelnstanceData @
subtreeRaising m
uselaplace @

( DpEn...\ ( save.. ) ok ) ( cancel )

W
Stetus Stetus i
’VOK { Log ) ‘xo ’VOK { Log ) ‘xo
8686 Weka Knowledge Explorer 8686 Weka Knowledge Explorer

' Preprocess r-ﬁm' Cluster l Associate ' Select attributes ' Visualize ] [ Preprocess "'Ghﬂiﬁw‘ Cluster l Associate ' Select attributes ' Visualize ]
| rClassifier | rClassifier

Choose |}48 -C025-M2

 Testoptions
() Use training set

 Supplied test set Set...

) Percentage split % 66

SCross—vaIidatinn Folds 10

-Classifier output

( More options...

" (Nom) class

Start ) Stop

- Result list (right-click for options})

Choose 1|}48 -C025-M2

 Testoptions
() Use training set

( Supplied test set Set...

—~

SCross—vaIidatinn Folds 10

-Classifier output

Percentage split % 66
;\ More optians...

N

= b
(Nom) class Ny
N

i Result list (right-click for options}

Status
’V OK

\&Jw’xo

Status
’V OK

\i}‘xo




eoce

Weka Knowledge Explorer

' Preprocess r'ﬁm‘ Cluster l Associate ' Select attributes ' Visualize ]

| rClassifier

Choose |}48 -C025-M2

 Testoptions

() Use training set

SCross—vaIidatinn Folds 10
%) Percentage split % 66

 Supplied test set Set...

( More options...

" (Nom) class

Start ) Stop

- Result list (right-click for options})

r~Classifier output

eoce

Weka Knowledge Explorer

[ Preprocess "'Ghﬂﬂw‘ Cluster l Associate ' Select attributes ' Visualize ]

| rClassifier

Choose 1|}48 -C025-M2

- Testoptions
() Use training set
O Supplied test set Set...

SCross—vaIidatinn Folds 10
%) Percentage split % 66

‘ b
™

i Result list (right-click for options}

( More options...

' (Nom) class

rClassifier output

Status Status

’VOK { Log ) ‘xo ’VOK { Log ) ‘xo

‘806 Weka Knowledge Explorer ‘806 Weka Knowledge Explorer 3y
' Preprocess r-ﬁm' Cluster l Associate ' Select attributes ' Visualize ] [ Preprocess "'Ghﬂiﬁw‘ Cluster l Associate ' Select attributes ' Visualize ]

| rClassifier | rClassifier

Choose |}48 -C025-M2

 Testoptions

() Use training set

SCross—vaIidatinn Folds 10
% Percentage split % 66

 Supplied test set Set...

( More options...

-Classifier output

B O O Classifier evaluation opt

E Output model

™ Output per-class stats

" (Nom) class

Start ) Stop

- Result list (right-click for options})

] Output entropy evaluation measures
8 Qutput confusion matrix

E Store predictions for visualization

! Qutput text predictions on test set

_| Cost-sensitive evaluation e

Random seed for XVal [ % Split 1

( 0K

Status
’V OK

\&Jw’xo

Choose 1|}48 -C025-M2

 Testoptions
() Use training set
( Supplied test set Set...

SCross—vaIidatinn Folds 10

%) Percentage split % 66
( More options... 3
' (Nom) class e

i Result list (right-click for options}

-Classifier output

® O O Classifier evaluation opt
E Output model

™ Qutput per-class stats

] Output entropy evaluation measures
8 Qutput confusion matrix

E Store predictions for visualization
! Qutput text predictions on test set

_| Cost-sensitive evaluation e

Random seed for XVal / % Split 1

( DK\ )

W

b ¢

Status
’V OK

N ‘(Tg\ O




8060 Weka Knowledge Explorer

[ Preprocess ’»ﬁm-‘ Cluster ' Associate ' Select attributes ' Visualize ]

| rClassifier

Choose |}48 -C025-M2

| ~Testoptions ~Classifier output

() Use training set
 Supplied test set ——Set.:

OCross—vaIidatinn Folds 10

%) Percentage split % 66
( More options... )
" (Nom) class 4

- Result list (right-click for options})

Status
’VOK [ Log ‘ x0

806 Weka Knowledge Explorer

[ Preprocess ’»ﬁm-‘ Cluster ' Associate ' Select attributes ' Visualize ]

| rClassifier

Choose 1|}48 -C025-M2

| Testoptions ~Classifier output

() Use training set
O Supplied test set ——Setu:

OEross—vaIidatinn Folds 10

%) Percentage split % 66
( More options... 3
' (Nom) class e
Stop
- Result list right-clicR options) ———————

Status

806 Weka Knowledge Explorer

[ Preprocess ’»ﬁm-‘ Cluster ' Associate ' Select attributes ' Visualize ]

| rClassifier

Choose |}48 -C025-M2

| Testoptions ~Classifier output
() Use training set Run information ===
( Supplied test set S Scheme: weka.classifiers.trees.j48.748 -C 0.25 -M 2
~ —— Relation: iris
() Cross-validation Folds 10 Instances: 150
" Attributes: 5
@ Percentage split % 66 sepallength
= sepalwidth
( More options... ) patallongth
petalwidth
r n claas
(Nom) class "H Test mode: split 66% train, remainder test

. SIOD === Classifier model (full training set) ===
-Resultlist (right-dlick for options) 748 pruned tree
[11:49:05 - trees.j48.48 |

petalwidth <= 0.6: Iris-setcsa (50.0)
petalwidth > 0.6

| petalwidth <= 1.7

| | petallength <= 4.8: Tris-versicolor (48.0/1.0)
| | petallength > 4.9

|| | petalwidth <= 1.5: Iris-virginiea (3.0)
|| | opetalwidth > 1.5: Iris-versicelor (3.0/1.0)
| petalwidth > 1.7: Iris-virginica (46.0/1.0)

Nurber of Leaves 5

< ki

Status

oK [ Log ‘ x0

806 Weka Knowledge Explorer

[ Preprocess ’»ﬁm-‘ Cluster ' Associate ' Select attributes ' Visualize ]

| Classifier

Choose 1|}48 -C025-M2

| Testoptions ~Classifier output
() Use training set Run information ===
 Supplied test set Set... Scheme: weka.classifiers.trees.j48.748 -C 0.25 -M 2
~ —— Relation: iris
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Homework #1 — Due Feb. 11

Analyze the zoo dataset from the UCI repository using the Weka
Explorer.

o
)

For each of the attributes feathers, predators, tail, and domestic, report
on the types and numbers of animals having the attribute true.

Remove instances whose “type” attribute is larger than or equal to 4.
Use the classifier J48graft to derive the corresponding decision tree.
Draw the corresponding tree.

Use the rules classifier PART to derive the rules on the zoo dataset. List
the rules obtained.

Remove the “type” attribute from the dataset and run the default
clustering algorithm SimpleKMeans. How many clusters do you obtain?
Can you relate these clusters to the initial class values?




