» WEKA: A Machine Learning Toolkit
* The Explorer

o Classification and Regression
o Clustering

o Association Rules

o Attribute Selection

o Data Visualization

*» The Experimenter
» The Knowledge FIow GUI
« Conclusio




Machine learning/data mining software written in
Java (distributed under the GNU Public License)

Used for research, education, and applications

Main features:

Comprehensive set of data pre-processing tools, learning
algorithms and evaluation methods

Graphical user interfaces (incl. data visualization)
Environment for comparing learning algorithms

&

& im?ﬁ;“};:\
0) Rl
W »\q ¢/ YONSEI UNIVERSITY

L ¥




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)

Pre-processing tools in WEKA are called “filters”
WEKA contains filters for:

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




@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}

@data
63,male,typ angina,233,no,not_present

67,male,asympt,286,yes,present Flat flle ln

67,male,asympt,229,yes,present

38,female,non_anginal,?,no,not_present ARFF form at




@relation heart-disea:eew numerlc attrlbute
@atribute age umer® _a——nominal attribute

@attribute sex { female, ma

@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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@attribute att1 numeric @attribute att1 numeric

@attribute att2 numeric @attribute att2 numeric

@attribute att3 numeric ‘ @attribute att3 numeric

@attribute att4 numeric @attribute att4 numeric

@attribute class {"class A", "class B"} @attribute class {"class A", "class B"}
@data @data

0, X, 0,Y, "class A" {1 X, 3Y, 4 "class A"}

0,0, W, 0, "class B" 12 W, 4 “class B'}

-Considering only the non 0 values
-Represent each values with: POSITION VALUE information

-Each couple (POSITION - VALUE) is separated with a comma

-Useful for documents representation in ARFF format
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8086

Welcome to the WEKA SimpleCLI

Enter commands in the textfield at the bottom of
the window. Use the up and down arrows to move
through previous cormands.

> help

Command must be one of:
java <classname> <args>
break
kill
cls
exit
help <command>

O O © weka GUI Chooser

Waikato Environment for
Knowledge Analysis

(c) 1999 - 2003
University of Waikato
New Zealand

‘8086 Weka Experi i
['setup | Run | Analyse |
Experiment Configuration Mode: @ Simple O Advanced
¢ Open-: ) € Save.. ) € New )
Resulls Destinati
Crowse..)

{' JDBC database [+) URL: jdbc:idb=experiments.prp

- Experiment Type
{Cross-validation 5]
Number of folds: 10

® Data sets first

Number of repetitions: ‘10

GuUI

)

/Users /eibe/Documents /datasets /UCI /iris.arff
/Users /eibe/Documents /datasets /UCI /vote.arff
. d: UCI/glass.arff

NaiveBayes

@ Classification O Regression O Algorithms first
(¢ Add new... ) ( Deleteselected ) "Z Add new... Y€ Delete selected D) ( Si m ple CL' ) ( Ex p Iore r
] Use relative paths 48 -Cozs M2

NeuralNetwork -L 0.3 -M 0.2 -N 500 -V 0 -S 0 -E 20 -H a

{ Experimenter ){ KnowledgeFlow )

[preprocess | Classify | Cluster | Associate | Select attributes | Visualize |

) _openwre.. ) (

OpenDB.. )

——

Relation: iris

Instances: 150 Attributes: S

: Numeric

Name: sepallength Type:
Unique: 9 (6%)

|| Missing: (0% Distinct: 35

Statistic

No. Name
1sepallength
2sepalwidth
3 petallength
4 petalwidth
S class

Minimum
Maximum

Mean
StdDev

Colour: class (Nom) B

Weka KnowledgeFlow Environment

[ Evaluation | q

Datasinks | Filters | Classifiers | Datasources |

5] ~ !
Toxtviever — GraphViewer —  SURIpOmT
Knowledge Flow Lay
testset testset
trainingSet trainingSet
» Q >
i i 0
EnClassifier
* text
c TextViewer
X
F < v'k

Done.




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)

Pre-processing tools in WEKA are called “filters”

WEKA contains filters for:

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

@QNII:% 6'_
N 2
/O, A
C0) Rl 18 fedam!
@ > ¢/ YONSEI UNIVERSITY




0060 Weka Knowledge Explorer

W Classify [ Cluster I Associate ' Select attributes [ Visualize

(__Openfile.. ) (_ OpenURL. ) (  OpenDB.. ) ° Undo y € Save... )

Filter

~Current relation ~Selected attribute

Relation: None Name: None Type: None
| Instances: None Attributes: None Missing: None Distinct: None Unique: None
Attributes

[ H (Visualize AII)

Status
{Welcome to the Weka Knowledge Explorer Log ‘ x 0




000 Weka Knowledge Explorer

W Classify [ Cluster I Associate ' Select attributes [ Visualize

{  Openfile... ( openwRL.. ) ( oOpenDB. ) ° Undo Yy € Save... )
Filter
~Current relation ~Selected attribute

Relation: None Name: None Type: None
| Instances: None Attributes: None Missing: None Distinct: None Unique: None
Attributes

{ '+ { Visualize All )

Status
{Welcome to the Weka Knowledge Explorer Log ‘ x 0




0006 Weka Knowledge Explorer

}-Pleploee”-‘ Classify ' Cluster ' Associate ' Select attributes ' Visualize ]

(  openfile.. ) ( OpenURL.. ) (  OpenDB. ) Undo y € Save... )
~Filter
~Current relation ~Selected attribute
Relation: iris Name: sepallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 35 Unique: 9 (6%)
~Altributes Statistic Value
No. Name Minimum 4.3
1 sepallength Maximum 7.9
2 sepalwidth Mean 5.843
3 petallength StdDev 0.828
4 petalwidth
5class
“Colour: class (Nom) %) ( Visualize All')

Status
o




0006 Weka Knowledge Explorer

}-Pleploee”-‘ Classify ' Cluster ' Associate ' Select attributes ' Visualize ]

(  openfile.. ) ( OpenURL.. ) (  OpenDB. ) Undo y € Save... )
~Filter
~Current relation ~Selected attribute
Relation: iris Name: sepallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 35 Unique: 9 (6%)
~Altributes Statistic Value
No. Name Minimum 4.3
1 sepallength Maximum 7.9
2 sepalwidth Mean 5.843
3 petallength StdDev 0.828
4 petalwidth
5class
“Colour: class (Nom) %) ( Visualize All')

Status
o
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Weka Knowledge Explorer

F-Prepmms-‘ Classify 1 Cluster Y Associate ] Select attributes I Visualize ]

( Open file... Open URL... ) ( Open DB... ) Undo ( Save... )
~Filter
[ Choose | None { Apply )
~Current relation ~Selected attribute
Relation: iris Name: class Type: Nominal
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 3 Unique: 0 (0%)
~Altributes Label Count
No. Name Iris-setosa 50
1 sepallength Iris-versicolor 50
2 sepalwidth Iris-virginica 50
3 petallength
4 petalwidth
5iclass |

=
_Colour: class (Nom)

H‘i ( Visualize AII)

Status
o

(tog ) g x0



000

Weka Knowledge Explorer

F-Prepmms-‘ Classify 1 Cluster Y Associate ] Select attributes I Visualize ]

( Open file... Open URL... ) ( Open DB... ) Undo ( Save... )
~Filter
[ Choose | None { Apply )
~Current relation ~Selected attribute
Relation: iris Name: class Type: Nominal
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 3 Unique: 0 (0%)
~Altributes Label Count
No. Name Iris-setosa 50
1 sepallength Iris-versicolor 50
2 sepalwidth Iris-virginica o
3 petallength
4 petalwidth
5iclass |

=
_Colour: class (Nom)

H‘i . Visualize All

Status
o

(tog ) g x0



0060

—sepallength
21

—sepalwidth

~petallength
37

r
4.3

~petalwidth
34

2.5




e 006 Weka Knowledge Explorer
’—anneen-‘ Classify ' Cluster ' Associate ' Select attributes ' Visualize ]
( Open file... Open URL... Open DB... ) i Undo Save... )
~Filter
~Current relation ~Selected attribute
Relation: iris Name: petallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)
~Altributes Statistic Value
No. Name Minimum 1
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
3|petallength StdDev 1.764
4 petalwidth
5class

(
_Colour: class (Nom)

H‘] ( Visualize AII)

37

Status
E




e 006 Weka Knowledge Explorer
'-Pnpm-‘ Classify ' Cluster ' Associate ' Select attributes ' Visualize ]
( Open file... ) ( Open URL... ) ( Open DB... ) ' Undo ( Save... )
~Filter
None { Apply )
~Current relatio ~Selected attribute
Relation: iris Name: petallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)
~Altributes Statistic Value
No. Name Minimum 1
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
3|petallength I StdDev 1.764
4 petalwidth
5class

(
_Colour: class (Nom)

.'e" ( Visualize AII)

37

Status
o




00

Weka Knowledge Explorer

M Classify ' Cluster ' Associate I Select attributes ' Visualize ]

(  openfile.. )( oOpenURL.. ) ( OpenDB. ) | Undo Save... )

-Filter

| weka -A |

V . filters ey
~Selected attribute

¥ | unsupervised
» | attribute
E » | instance

Name: petallength

Missing: 0 (0%) Distinct: 43

Type: Numeric
Unique: 10 (7%)

Statistic ,
Minimum 1
P || Maximum 6.9
Mean 3.759
StdDev 1.764

Value

{
_Colour: class (Nom)

37

h"] (Visualize AII)

Status
E




00

Weka Knowledge Explorer

M Classify ' Cluster ' Associate I Select attributes ' Visualize ]

(  openfile.. )( oOpenURL.. ) ( OpenDB. ) | Undo Save... )

-Filter

| weka -A |

V . filters ey
~Selected attribute

¥ | unsupervised
» | attribute
E » | instance

Name: petallength

Missing: 0 (0%) Distinct: 43

Type: Numeric
Unique: 10 (7%)

Statistic ,
Minimum 1
P || Maximum 6.9
Mean 3.759
StdDev 1.764

Value

{
_Colour: class (Nom)

37

h"] (Visualize AII)

Status
E




000 Weka Knowledge Explorer

J-ﬁnm-‘ Classify ' Cluster ' Associate ' Select attributes ' Visualize ]

( Open file... ) ( Open URL... ) ( Open DB... ) i Undo : ( Save... )
~Filter |

E‘,_I we_ka Apply
Lw | filters : :

¥ | unsupervised e
v | attribute ; Name: petallength Type: Numeric
T om Add : Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)

T  AddCluster Statistic Value

 AddExpression 3 | m::::::‘r:‘ é .
~ AddNoise Mean 3.759
_ Copy ! StdDev 1.764
Discretize
FirstOrder

Makelndicator

o 4 !
_ MergeTwoValues Colour: class (Nom) '3 ( Visualize All)
NominalToBinary ‘

Normalize
NumericToBinary 14
NumericTransform
Obfuscate
PKIDiscretize

Remove

PR

{8 ~ RemoveType ; o o
|| 0

Status
E




000 Weka Knowledge Explorer

'-Pnpm-‘ Classify ' Cluster ' Associate ' Select attributes ' Visualize ]

( Open file... ) ( Open URL... ) ( Open DB... ) ' Undo : ( Save... )
~Filter
Discretize -B 10 -R first-last Apply
~Current relation ~Selected attribute
Relation: iris Name: petallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)
~Altributes Statistic Value
No. Name Minimum -
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
3 petallength StdDev 1.764
4 petalwidth
5class
_Colour: class (Nom) ') ( Visualize All)
37
11
aamo O
I
1

Status
o




000 Weka Knowledge Explorer

'-Pnpmeess-{ C|assify1 Cluster ' Associate] Select attributes ' Vlsualize]

( Open file... ) ( Open URL... ) ( Open DB... ) ' Undo : ( Save... )
~Filter
Discretize -B 1Q -R first-last Apply
~Current relation ~Selected attribute
Relation: iris Name: petallength Type: Numeric
Instances: 150 Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)
~Altributes Statistic Value
No. Name Minimum -
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
3 petallength StdDev 1.764
4 petalwidth
5class
_Colour: class (Nom) ') ( Visualize All)
37
11
— 0
I
1

Status
o




000 Weka Knowledge Explorer

'-Pnpmeess-{ C|assify1 Cluster ' Associate] Select attributes ' Vlsualize]

( Open file... ) ( Open URL... ) ( Open DB... ) ' Undo : ( Save... )
~Filter
Discretize -8 10 -R first-last © O O weka.gui.GenericObjectEditor J( Apply
—Current relation weka.filters.unsupervised.attribute.Discretize
Relation: iris ROout : Numeric
Instances: 150 Attributes: | | An instance filter that discretizes a range of numeric 2 10 (7%)
~Attributes attributes in the dataset into nominal attributes. e
No. Name ) )
1 sepallength attributelndices first-last
2 sepalwidth )
3 petallength bins 10
4 petalwidth r -
5 class findNumBins  False
4
invertSelecti False v
invertSelection H Visualize AII)
A

4
makeBinary  False

useEqualFrequency | False 5

( Open... )( Save... )( OK )( Cancel )

‘ l
3 A 4
2 o 0 2

I T 1
1 3.85 6.9

o < O

[Status




000 Weka Knowledge Explorer

'-Pnpmeess-{ C|assify1 Cluster ' Associate] Select attributes ' Vlsualize]

( Open file... ) ( Open URL... ) ( Open DB... ) ' Undo : ( Save... )
~Filter
Discretize -8 10 -R first-last © O O weka.gui.GenericObjectEditor J( Apply
—Current relation weka.filters.unsupervised.attribute.Discretize
Relation: iris ROout : Numeric
Instances: 150 Attributes: | | An instance filter that discretizes a range of numeric 2 10 (7%)
~Attributes attributes in the dataset into nominal attributes. e
No. Name ) )
1 sepallength attributelndices first-last
2 sepalwidth )
3 petallength bins 10
4 petalwidth r -
5 class findNumBins  False
4
invertSelecti False v
invertSelection H Visualize AII)
A

4
makeBinary  False

Status
o




000 Weka Knowledge Explorer

'-Pnpmeess-{ C|assify1 Cluster ' Associate] Select attributes ' Vlsualize]

( Open file... ) ( Open URL... ) ( Open DB... ) ' Undo : ( Save... )
~Filter
Discretize -8 10 -R first-last © O O weka.gui.GenericObjectEditor J( Apply
—Current relation weka.filters.unsupervised.attribute.Discretize
Relation: iris ROout : Numeric
Instances: 150 Attributes: | | An instance filter that discretizes a range of numeric 2 10 (7%)
~Attributes attributes in the dataset into nominal attributes. e
No. Name ) )
1 sepallength attributelndices first-last
2 sepalwidth )
3 petallength bins 10
4 petalwidth r -
5 class findNumBins  False
4
invertSelecti False v
invertSelection H Visualize AII)
A

4
makeBinary  False

useEqualFrequency | True 5

( Open... )( Save... )( OK )( Cancel )

‘ l
3 A 4
2 o 0 2

I T 1
1 3.85 6.9

o < O

[Status




000 Weka Knowledge Explorer

'-Pnpmeess-{ C|assify1 Cluster ' Associate] Select attributes ' Vlsualize]

( Open file... ) ( Open URL... ) ( Open DB... ) ' Undo : ( Save... )
~Filter
Discretize -8 10 -R first-last © O O weka.gui.GenericObjectEditor J( Apply )
—Currentrelation weka.filters.unsupervised.attribute.Discretize
Relation: iris About - Numeric
Instances: 150 Attributes: ! | An instance filter that discretizes a range of numeric - 10 (7%)
~Attributes attributes in the dataset into nominal attributes. e
No. Name ) )
1 Sepa"ength attrlbutelndICeS first-laSt
2 sepalwidth )
3 petallength bins 10
4 petalwidth ¢ <
5 class findNumBins  False
4
invertSelecti False v
invertSelection H Visualize AII)
makeBinary | False E
useEqualFrequency | True 5
( Open... ) ( Save... ) K ) ( Cancel )
11 LT 10
4 4
o o M 2
1 3.I95 69l

OK Log ‘ x 0

[Status
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000 Weka Knowledge Explorer

’—anneen-‘ Classify ' Cluster ' Associate ' Select attributes ' Visualize ]

( Open file... ) ( Open URL... ) ( Open DB... ) i Undo : ( Save... )
~Filter
Discretize -F -B 10 -R first-last Apply
~Current relation ~Selected attribute
Relation: iris Name: petallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)
~Altributes Statistic Value
No. Name Minimum 1
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
3|petallength I StdDev 1.764
4 petalwidth
5class
[ Colour: class (Nom) 3 ( Visualize AII)
37
11
aamo O
I
1

Status
E
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000 Weka Knowledge Explorer

'-Pnpm-‘ Classify ' Cluster ' Associate ' Select attributes ' Visualize ]

( Open file... ) ( Open URL... ) ( Open DB... ) ' Undo : ( Save... )
~Filter
{ Choose | Discretize -F -B 10 -R first-last
~Current relation ~Selected attribute
Relation: iris Name: petallength
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 43
~Altributes Statistic
No. Name Minimum -
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
3|petallength I StdDev 1.764
4 petalwidth
5class
_Colour: class (Nom) ') ( Visualize All)

37

Status
o
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000

Weka Knowledge Explorer

F-Prepmms-‘ Classify 1 Cluster Y Associate ] Select attributes I Visualize ]

( Open file... ) ( Open URL... ) ( Open DB... ) ( Undo ) ( Save... )
~Filter
[ Choose | Discretize -F -B 10 -R first-last /—\.Apply,
~Current relation ~Selected attribute
Relation: iris-weka.filters.unsupervised.attribute.Disc... Name: petallength Type: Nominal
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 10 Unique: 0 (0%)
~Attributes Label Count |
No. Name '(-inf-1.451' 23
1 sepallength :(1.45-1.55']' 14
2 sepalwidth '(1-55-1.8]' 11
3 petallength '(1-8-3-95] ' 13
4 petalwidth '(3.95—4.351' 14 L
5 class (4.35-4.65] 15 A
'(4.65-5.05]' 18 v

=
_Colour: class (Nom)

H‘i ( Visualize AII)

23
14 1 14

| I I

l’Status

OK

;}‘



» Classifiers in WEKA are models for predicting
nominal or numeric quantities

» Implemented learning schemes include:

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

» “Meta”-classifiers include:

Bagging, boosting, stacking,
error-correcting output codes,
locally weighted learning, ...
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00

Weka Knowledge Explorer

[ Preprocess W Cluster

[ Associate

[ Select attributes

[ Visualize

~Classifier

( Choose )ZeroR

~Test options

(0 Use training set

(0 Supplied test se

O Percentage split

® Cross-validation Folds 10

~Classifier output

£

t .

% 66

( More options... )

[ (Nom) class

( Start )

4

{ Stop

~Result list (right-click for options)

~Status

oK

Log

o




00

Weka Knowledge Explorer

[ Preprocess W Cluster | Associate [ Select attributes [ Visualize
' Classifier
~Test options ~Classifier output
O Supplied test set N Set..
® Cross-validation Folds 10
O Percentage split % 66
( More options... )
" (Nom) class 49
B Start b R4 Stop )
~Result list (right-click for options)
~Status
OK Log ‘. x0




0080

Weka Knowledge Explorer

Preprocess m Cluster I Associate I Select attributes

[ Visualize

~Classifier

| weka
¥ | classifiers
b | bayes
» | functions
> | lazy
> | meta
> [j misc
v | trees
b | adtree
_ DecisionStump
" 1d3

v (7 ja8

s
> Ime
b | msS
 RandomForest
_ RandomTree
 REPTree
_ UserClassifier
b | rules

ifier output

~Status
oK

Log

-



00

Weka Knowledge Explorer

[ Preprocess W Cluster

[ Associate

[ Select attributes

[ Visualize

~Classifier

( Choose )148 -C

0.25-M 2

~Test options

(0 Use training set

(0 Supplied test se

O Percentage split

® Cross-validation Folds 10

~Classifier output

£

t .

% 66

( More options... )

[ (Nom) class

( Start )

4

{ Stop

~Result list (right-click for options)

~Status

oK

Log

L




00

Weka Knowledge Explorer

[ Preprocess M Cluster I Associate ' Select attributes

[ Visualize

' Classifier

' Testoptions

( Choose )148 -C0.25-M2

(0 Use training set

Classifier output

£

() Supplied test set

Set...

O Percentage split % 66

® Cross-validation Folds 10

( More options...

_(Nom) class

( Start y £ Stop

~Result list (right-click for options)

4

|'Status

oK

Log

L



000 Weka Knowledge Explorer

[ Preprocess M Cluster ' Associate I Select attributes ' Visualize ]

Classifier
(Choose ) |J48 -C 0.25 -M 2 '® O O weka.gui.GenericObjectEditor 3
' Testoptions weka.classifiers.trees.j48.J48

() Use training set

td

binarySplits ( False

(O Supplied test set =~ Set...
—— confidenceFactor (.25
¥ Cross-validation Folds 10
) Percentage split % 66 minNumObj 2
( More options... numFolds 3

reducedErrorPruning iFaIse

5
~(Nom) class
3 (
savelnstanceData  False

( Start ) f Stop -
‘ subtreeRaising True

~Result list (right-click for options)

(
unpruned  False

2@ E @&

(
useLaplace False

(open..) {save.. ) { ok ) ( cancel )

Status
E

L



000 Weka Knowledge Explorer

[ Preprocess M Cluster ' Associate I Select attributes ' Visualize ]

Classifier
(Choose ) |J48 -C 0.25 -M 2 '® O O weka.gui.GenericObjectEditor 3
' Testoptions weka.classifiers.trees.j48.J48

() Use training set

td

binarySplits ( False

(O Supplied test set =~ Set...
—— confidenceFactor (.25
¥ Cross-validation Folds 10
) Percentage split % 66 minNumObj 2
( More options... numFolds 3

reducedErrorPruning iFaIse

5
~(Nom) class
3 (
savelnstanceData  False

( Start ) f Stop -
‘ subtreeRaising True

~Result list (right-click for options)

(
unpruned  False

2@ E @&

(
useLaplace False

Copen..) (save.. ) [ oOK { Cancel )

Status
E

L



00

Weka Knowledge Explorer

[ Preprocess W Cluster

[ Associate

[ Select attributes

[ Visualize

~Classifier

( Choose )148 -C

0.25-M 2

~Test options

(0 Use training set

(0 Supplied test se

O Percentage split

® Cross-validation Folds 10

~Classifier output

£

t .

% 66

( More options... )

[ (Nom) class

( Start )

4

{ Stop

~Result list (right-click for options)

~Status

oK

Log

L




0060 Weka Knowledge Explorer

[ Preprocess M Cluster I Associate ' Select attributes

[ Visualize

' Classifier

~Test options ~Classifier output

_(Nom) class

( Start y £ Stop
~Result list (right-click for options)

( Choose )148 -C0.25-M2

(0 Use training set

£

() Supplied test set Set...

® Cross-validation Folds 10
ercentage split % 66

More options... )

4

|'Status

oK

Log

L
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Weka Knowledge Explorer

[ Preprocess W Cluster

[ Associate

[ Select attributes

[ Visualize

~Classifier

( Choose )148 -C0.25 -M

2

~Test options

(0 Use training set

£

() Supplied test set

Set...

) Cross-validation Folds 10
‘o Percentage split % 66

( More options...

[ (Nom) class

( Start ) |

Stop

4

~Result list (right-click for options)

~Classifier output

~Status
OK

Log

L
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Weka Knowledge Explorer

[ Preprocess M Cluster I Associate ' Select attributes [ Visualize

' Classifier

( Choose )148 -C0.25-M2
~Test options ~Classifier output

(0 Use training set

(O Supplied test set =~ Set...

O Cross-validation Folds 10

‘o Percentage split % 66

( More options...
- (Nom) class
( Start y £ Stop
~Result list (right-click for options)

Status
{OK Log ‘ x 0
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Weka Knowledge Explorer

[ Preprocess ‘-GImH Cluster ' Associate I Select attributes ' Visualize ]

Classifier

|
|
|
|

%) percentage split % 66
( More options...
[(Nom) class
T f—p—

~Test options

~Result list (right-click for options)

( Choose )148 -C0.25-M2

() Use training set

(O Supplied test set =~ Set...

() Cross-validation Folds 10

~Classifier output

© O © Classifier evaluation opt

E Output model

4 Output per-class stats

" Output entropy evaluation measures
8 Qutput confusion matrix

g Store predictions for visualization

| Output text predictions on test set
" Cost-sensitive evaluation =~ Set...

—

Random seed for XVal / % Split 1

C OK b,

Status
E

Log

L



00

Weka Knowledge Explorer

[ Preprocess M Cluster ' Associate I Select attributes ' Visualize ]

Classifier

( Choose '|J48 -C 0.25 -M 2

~Test options

() Use training set

(O Supplied test set =~ Set...

() Cross-validation Folds 10

%) percentage split % 66

( More options... )

" (Nom) class s,
a3y € stop——

~Result list (right-click for options)

~Classifier output

© O © Classifier evaluation opt

B Output model

" Cost-sensitive evaluation

™ Output per-class stats

8 Qutput confusion matrix

" Output entropy evaluation measures

E Store predictions for visualization

! Output text predictions on test set

Random seed for XVal / % Split

Set...

-—

(

OK

|'Stah.ls
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Log

L
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[ Preprocess W Cluster

[ Associate

[ Select attributes

[ Visualize

~Classifier

( Choose )148 -C0.25 -M

2

~Test options

(0 Use training set

£

() Supplied test set

Set...

) Cross-validation Folds 10
‘o Percentage split % 66

( More options...

[ (Nom) class

( Start ) |

Stop

4

~Result list (right-click for options)

~Classifier output

~Status
OK

Log
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Weka Knowledge Explorer

[ Preprocess M Cluster I Associate ' Select attributes [ Visualize

' Classifier

( Choose )148 -C0.25-M2
~Test options ~Classifier output

(0 Use training set

(O Supplied test set =~ Set...

O Cross-validation Folds 10

‘o Percentage split % 66

( More options...
- (Nom) class
B Start
' ~Resultlist (right-cli

Status
{OK Log ‘ x 0




000 Weka Knowledge Explorer

[ Preprocess W Cluster | Associate [ Select attributes [ Visualize

~Classifier
( Choose )j48 -C0.25-M2
~Test options ~Classifier output
() Use training set === Run information ===
- .
() Supplied test set E—— Scheme: weka.classifiers.trees.j48.J48 -C 0.25 -M 2
- - Relation: iris
() Cross-validation Folds 10 Instances: 150
@ percentage split % 66 Brrxiiutess 3
» ! sepallength
. sepalwidth
( More options... ) petallength
petalwidth
& class
L(Nom) class H Test mode: split 66% train, remainder test
=== (Cl 1£] model (£full traini t) ===
( Start ) /\ Stop 2 Y assifier model (£fu raining set)

J48 pruned tree

~Result list (right-click for options)
111:49:05 - trees.j48.)48 |

petalwidth <= 0.6: Iris-setosa (50.0)

petalwidth > 0.6

| petalwidth <= 1.7

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

| | | petalwidth <= 1.5: Iris-virginica (3.0)

| | | petalwidth > 1.5: Iris-versicolor (3.0/1.0)
| petalwidth > 1.7: Iris-virginica (46.0/1.0)

(

RN

Number of Leaves : 3

~Status
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Weka Knowledge Explorer

[ Preprocess M Cluster I Associate ' Select attributes

[ Visualize

~Classifier
{ Choose ) J48 -C 0.25 -M 2
~Test options ~Classifier output
— | gy
() Use training set === Run information ===
- s 2 Y
C) Supplied test set —— Scheme: weka.classifiers.trees.j48.J48 -C 0.25 -M 2
. Relation: iris
() Cross-validation Folds 10 Instances: 150
- Attributes: 5
@ percentage split % 66 sepallength
= sepalwidth
( More options... ) petallength
petalwidth
( class
L(Nom) class H Test mode: split 66% train, remainder test
Y === (Classifier model (£full training set) ===
€ sar Y€ Stop ! : g
~Result list (right-click for options) J48 pruned tree
111:49:05 - trees.j48.)48 |
petalwidth <= 0.6: Iris-setosa (50.0)
petalwidth > 0.6
| petalwidth <= 1.7
| | petallength <= 4.9: Iris-versicolor (48.0/1.0)
| | petallength > 4.9
| | | petalwidth <= 1.5: Iris-virginica (3.0)
| | | petalwidth > 1.5: Iris-versicolor (3.0/1.0)
| petalwidth > 1.7: Iris-virginica (46.0/1.0) -
A
Number of Leaves : 5 v
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Weka Knowledge Explorer

[ Preprocess W Cluster

[ Associate

[ Select attributes

[ Visualize

' Classifier
| { Choose ) J48 -C 0.25 -M 2
~Test options ~Classifier output
(0 Use training set _ , ~
Time taken to build model: 0.24 seconds
- ————
() Supplied test set Set...
N———’ === Evaluation on test split ===
(O Cross-validation Folds 10 === Summary ===
® Percentage split % 66 || correctly Classified Instances 49 96.0784 %
- Incorrectly Classified Instances 2 3.9216 %
( More options... ¥ ||| xappa statistic 0.9408
Mean absolute error 0.039¢6
Root mean sgquared error 0.1579
((Nom) class H Relative absolute error 8.8979 %
Root relative sguared error 33.4091 %
= = Total Number of Instances 51
B Start ) Stop
| === Detailed Accuracy By Class ===
' rResult list (right-click for options)
i |11:49:05 - trees.j48.)48 | TP Rate FP Rate Precision Recall F-Measure Cléss
| 0 1 al 1 Iris-setosa
1 0.063 0.905 1| 0.95 Iris-versicolor
0.882 0 1 0.882 0.938 Iris-virginica
=== Confusion Matrix ===
a b ¢ <-- classified as
15 0 0| a = Iris-setosa
019 0| b = Iris-versicolor
) U A
0 215 | c¢ = Iris-virginica $

~Status
OK

Clon ) g 0
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Weka Knowledge Explorer

f Preprocess W Cluster ] Associate I Select attributes ] Visualize

~Classifier
( Choose )148 -C0.25-M2
~Test options ~Classifier output
(0 Use training set , , a
Time taken to build model: 0.24 seconds
() Supplied test set Set... )
N————’ === Evaluation on test split ===
() Cross-validation Folds 10 === Summary ===
® Percentage split % 66 || correctly Classified Instances 49 96.0784 %
- Incorrectly Classified Instances 2 3.9216 %
( More options... ) || xappa statistic 0.9408
Mean absolute error 0.039¢6
Root mean squared error 0.1579
[(Nom) class “ Relative absolute error 8.8979 %
Root relative sqguared error 33.4091 %
- = Total Number of Instances 51
€ stat Y€ Stop )
=== Detailed Accuracy By Class ===
~Result list (right-click for options)
A, _ . TP Rate FP Rate Precision Recall F-Measure Class
111:49:05 - trees.j48.)4 | . . - . - oo
1l 0.0863 0.905 1 0.95 Iris-versicolor
0.882 0 1 0.882 0.938 Iris-virginica
=== Confusion Matrix ===
a b ¢ <-- classified as
15 0 0| a = Iris-setosa
019 0| b = Iris-versicolor »
0 215 | ¢ = Iris-virginica %;
Ll
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Weka Knowledge Explorer

[ Preprocess ‘-GImH Cluster ' Associate I Select attributes ' Visualize ]

Classifier

( Choose )148 -C0.25-M2

~Test options

() Usetra

() Supplied test set

ining set

() Cross-validation Folds

@ percentage split

Set...

~Classifier output

Time taken to build model: 0.24 seconds

=== Evaluation on test split ===
10 === SxJ_W_'::aIY ===

% 66 Correctly Classified Instances

Incorrectly Classified Instances

(

More options...

) Kappa statistic

Mean absolute error

Root mean squared error

[(Nom) class

F@* Relative absolute error

(st

) ¢ Stop

~Result list (right-click for options)

trees.j48.J48

1[11:49:05 -

| Status
E

Visualize tree

Root relative sgquared error
Total Number of Instances

=== Detailed Accuracy By Class ===
View in main window Recall
View in separate window 1
1
Save result buffer 0.882
Load model
Save model

Re-evaluate model on current test set

Visualize classifer errors

W

W OO O N W

. 9408
.039¢6
.1579
.8979 %
L4091 %

W w

F-Measure
1l
0.95
0.938

96.0784 %
3.9216 %

Class
Iris-setosa
Iris-versicolor
Iris-virginica

B T I e

Visualize margin curve

Visualize threshold curve >
Visualize cost curve >

Clog ) g 0
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Weka Knowledge Explorer

[ Preprocess M Cluster ' Associate I Select attributes ' Visualize ]

Classifier

(Choose)j48 -C0258 -M?2

© O © weka Classifier Tree Visualizer: 11:49:05 - trees.j48.)48 (iris)

() Use training set
() Supplied test set

() Cross-validation
@ percentage split

( More optit

[(Nom) class

( sar )

~Resultlist (right-click for
| [11:49:05 - trees.j48]

~Testoptions ——Tree View

dLdOoTOoOTLWVOG
Iris-versicolor
Iris-virginica

96.0784 %
3.9216 %

ass
is-setosa
is-versicolor
is-virginica

B T I e

| Status
E

Log ‘ x 0
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Weka Knowledge Explorer

[ Preprocess HbalH Cluster ' Associate ' Select attributes ‘ Visualize ]

| [11:49:05 - trees.j48.J48

| Status
E

View in main window Recall
View in separate window 1

1l
Save result buffer 0.882
Load model
Save model

Re-evaluate model on current test set

- : : lor
Visualize classifer errors -

Visualize tree

Classifier
{ Choose |} |J48 -C 0.25 -M 2
Testoptions ~Classifier output
() Use training set , , ~
Time taken to build meodel: 0.24 seconds
() Supplied test set Set...
=== Evaluation on test split ===
(O Cross-validation Folds 10 === Summary ===
6 Percentage split % 66 Correctly Classified Instances 49 96.0784 %
- Incorrectly Classified Instances 2 3.9216 %
( More options... ¥ ||| kappa statistic 0.9408
Mean absolute error 0.039¢
- Root mean squared error 0.1579
\(Nom) class Hi Relative absolute error 8.8979 %
Root relative squared error 33.4091 %
Total Number of Instances 51
==siart===4 Stop
| === Detailed Accuracy By Class ===
' Result list (right-click for options}

F-Measure
1l
0.95
0.938

Class
Iris-setosa
Iris-versicolor
Iris-virginica

B T I e

Visualize margin curve

Visualize threshold curve »
Visualize cost curve »

Clog ) g 0
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e 006 Weka Knowledge Explorer

Preprocess ' Classify ‘ Cluster Associate ‘ Select attributes l Visualize
Classifier
Choose J48 -C 0.25 -M 2
Test options ® O © weka Classifier Visualize: 11:49:05 - trees.j48.)48 (iris)
_ Use training set [y petallength (Num) 5] [v: petalwidth (Num) 3
P Select Instance '3

Cross-validation

® Percentage split Clear Save Jitter €%

More opti( Plot: iris_predicted

(Nom) class

Start

Result list (right-click for
111:49:05 - trees.j48.

Class colour

Status
OK Log

= ‘?\ x 0
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Weka Knowledge Explorer

[ Preprocess W Cluster

[ Associate

[ Select attributes

[ Visualize

' Classifier
| { Choose ) J48 -C 0.25 -M 2
~Test options ~Classifier output
(0 Use training set _ , ~
Time taken to build model: 0.24 seconds
- ————
() Supplied test set Set...
N———’ === Evaluation on test split ===
(O Cross-validation Folds 10 === Summary ===
® Percentage split % 66 || correctly Classified Instances 49 96.0784 %
- Incorrectly Classified Instances 2 3.9216 %
( More options... ¥ ||| xappa statistic 0.9408
Mean absolute error 0.039¢6
Root mean sgquared error 0.1579
((Nom) class H Relative absolute error 8.8979 %
Root relative sguared error 33.4091 %
= = Total Number of Instances 51
B Start ) Stop
| === Detailed Accuracy By Class ===
' rResult list (right-click for options)
i |11:49:05 - trees.j48.)48 | TP Rate FP Rate Precision Recall F-Measure Cléss
| 0 1 al 1 Iris-setosa
1 0.063 0.905 1| 0.95 Iris-versicolor
0.882 0 1 0.882 0.938 Iris-virginica
=== Confusion Matrix ===
a b ¢ <-- classified as
15 0 0| a = Iris-setosa
019 0| b = Iris-versicolor
) U A
0 215 | c¢ = Iris-virginica $

~Status
OK

Clon ) g 0
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Weka Knowledge Explorer

[ Preprocess M Cluster I Associate ' Select attributes

[ Visualize

~Classifier

Ja8 -C0.25 -M 2

~Test options
(0 Use training s

() Supplied test set Set...

) Cross-validation Folds 10
% 66

)

@ percentage split

(

More options...

~Classifier output

Time taken to build model:

=== Evaluation on test split
=== Summary

Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistic

Mean absclute error

" (Nom) class 49

Start

C YL sop 3

~Result list (right-click for options)

Root mean sguared error
Relative absolute error
Root relative sgquared error
Total Number of Instances

Detailed Accuracy By Class =

111:49:05 - trees.j48.J48

| TP Rate FP Rate Precision
1 0 1
1 0.063 0.905
0.882 0 1

= Confusion Matrix ===

a b c <-- classified as
15 0 0| a = Iris-setosa
019 0| b = Iris-versicolor
0 215 | ¢ = Iris-virginica

0.24 seconds

Recall
1|
1|
0.882

RN

W OO O N W

.9408
.039¢6
.1579
.8979 %
L4091 %

W w

F-Measure
1
0.95
0.938

P
96.0784 %
3.921¢ %
Class
Iris-setosa
Iris-versicolor
Iris-virginica
A
LY
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Weka Knowledge Explorer

e

[ Preprocess m Cluster | Associate | Select attributes | Visualize
~Classifier
| weka
v | classifiers
- " H
v b'ayes Essuﬁeroutput
__ AODE = Evaluation on test split === m
~ BayesNetK2 = Summary ===
. BayesNets ?rrectly Classified Instances 50 98.0392 %
~ NaiveBayes Fcorrectly Classified Instances 1| 1.9608 %
NaiveBayesMultinomial ippa statistic 0.9704
= NaiveBavesSimpl 2an absolute error 0.0239
i SHCEyes e Pot mean squared error 0.1101
 NaiveBayesUpdateable 2lative absolute error 5.3594 %
= > L—j functions ot relative sgquared error 23.2952 %
- »tal Number of Instances 51
‘ | lazy
I= L'j meta == Detailed Accuracy By Class ===
« b | misc o
- ? Rate FP Rate Precision Recall F-Measure Class
3 > LI trees 1 0 1l al 1 Iris-setosa
~ > | rules 1 0.031 0.95 1 0.974  Iris-versicolox
0.941 0 1 0.941 0.97 Iris-virginica
I = Confusion Matrix ===
a b c <-- classified as
15 0 0| a = Iris-setosa
019 0| b = Iris-versicolor
0 116 | c¢ = Iris-virginica

4>

QuickTime™ and a TIFF (LZW) decompressor are needed to see this pictul
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Weka Knowledge Explorer

[ Preprocess M Cluster I Associate ' Select attributes [ Visualize

' Classifier
| { Choose | NaiveBayes §
' Testoptions ~Classifier output
| O Use training set === Evaluation on test split === |
E ) = E === Su‘mary === E
| O Supplied test set Set... |
5 . Correctly Classified Instances 50 98.0392 %

(0 Cross-validation Folds 10 Incorrectly Classified Instances 1 1.9608 %
| . Kappa statistic 0.9704 |
§ e Percentage split % 66 Mean absolute error 0.0239 :
| ( M - ) Root mean squared error 0.1101 |
ore options... Relative absoclute error 5.3594 %
| Root relative sguared error 23.2952 % |
§ ( Total Number of Instances 51 é
- (Nom) class 9 |
| === Detailed Accuracy By Class === |
i £ % i
§ (, Start <) . Stop - TP Rate FP Rate Precision Recall F-Measure Class é
| — . . 1 0 1 1 1 Iris-setosa

§ Result list (right-click for options) 1l 0.031 0.95 al 0.974 Iris-versicolor g
1 11:49:05 - trees.j48.)48 0.941 0 1 0.941 0.97 Iris-virginica |
| 14:34:28 - functions.neural.NeuralNetwork = . L |
| === Confusion Matrix === :
§ a b ¢ <-- classified as i
§ 15 0 0| a = Iris-setosa §
5 019 0| b = Iris-versicolor |
§ 0 116 | ¢ = Iris-virginica E
E Al
| a
B e —— | Fal»l

QuickTime™ and a TIFF (LZW) decompressor are needed to see this pictul
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Weka Knowledge Explorer

[ Preprocess Fﬁlﬁﬂﬂ Cluster I Associate ' Select attributes | Visualize

Classifier
| { Choose | NaiveBayes §
' Testoptions ~Classifier output
| O Use training set === Evaluation on test split === el
5 ) = E === Jummary === |
| O Supplied test set Set... |
i A Correctly Classified Instances 50 98.0392 %

(0 Cross-validation Folds 10 Incorrectly Classified Instances 1 1.9608 %
5 . Kappa statistic 0.9704 |
§ e Percentage split % 66 Mean absolute error 0.0239 :
i ( M N ) Root mean squared error 0.1101 |
ore options... Relative absoclute error 5.3594 %
E Root relative squared error 23.2952 % |
= Total Number of Instances 51 g
- (Nom) class 9 |
| === Detailed Accuracy By Class === ;
é (, Start ) TP Rate FP Rate Precision Recall F-Measure Class E
E . p . 1 0 1 1| 1 Iris-setosa

| FResultiet{righirdlick 1 0.031 0.95 1 0.974  Iris-versicolor ||
1111:49:05 - trees.j48.)4 0.941 0 1 0.941 0.97 Iris-virginica |
| 14:34:28 - functions.neurafyeuralNetwork = . L |
| === Confusion Matrix === |
§ a b ¢ <-- classified as E
§ 15 0 0| a = Iris-setosa E
| 019 0| b = Iris-versicolor |
§ 0 116 | c¢ = Iris-virginica ;
| la || ]
§ LY if |
B e —— | Jal» 1|

QuickTime™ and a TIFF (LZW) decompressor are needed to see this pictul
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Weka Knowledge Explorer

[ Preprocess M Cluster I Associate ' Select attributes [ Visualize
' Classifier
| { Choose | NaiveBayes §
' Testoptions ~Classifier output
| O Use training set === Evaluation on test split === |
E = E === Su‘mary === E
| O Supplied test set Set... |
5 . Correctly Classified Instances 48 94.1176 %
(0 Cross-validation Folds 10 Incorrectly Classified Instances 3 5.8824 %
i - Kappa statistic 0.9113 |
§ e Percentage split % 66 Mean absolute error 0.0447 :
| ( M - ) Root mean squared error 0.1722 |
ore options... Relative absoclute error 10.0365 %
| Root relative sguared error 36.4196 %
§ ( Total Number of Instances 51 é
- (Nom) class 9 |
| === Detailed Accuracy By Class === |
i £ % i
§ (, Start <) . Stop - TP Rate FP Rate Precision Recall F-Measure Class é
| — . . 1 0 1 1 1 Iris-setosa
| FResultHet {fghtrdickforopions) 0.947  0.063 0.9 0.947  0.923  Iris-versicolof]]
1 11:49:05 - trees.j48.)48 0.882 0.029 0.938 0.882 0.909 Iris-virginica i
| 14:34:28 - functions.neural.NeuralNetwork || . o E
| - Confusion Matrix === :
1114:48:05 - bayes.NaiveBayes | |
§ a b ¢ <-- classified as i
§ 15 0 0| a = Iris-setosa §
5 018 1 | b = Iris-versicolor |
§ 0 215 | ¢ = Iris-virginica E
E Al
| a
e ——— | Fal»l
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Weka Knowledge Explorer

[ Preprocess Fﬁlﬁﬂﬂ Cluster I Associate ' Select attributes

[ Visualize

~Classifier
( Choose ) NaiveBayes
~Test options ~Classifier output
(U Use training set === Evaluation on test split === ~
- = = — Suy:mary ===
(_ Supplied test set Set...
A Correctly Classified Instances 48 94.1176 %
(0 Cross-validation Folds 10 Incorrectly Classified Instances 3 5.8824 %
- Kappa statistic 0.9113
e Percentage Spllt % 66 Mean absclute error 0.0447
( M " ) Root mean squared error 0.1722
ore options... Relative absolute error 10.0365 %
Root relative squared error 36.4196 %
- Total Number of Instances 51
" (Nom) class 9
=== Detailed Accuracy By Class ===
(, Start <) 1; Stop ,\ TP Rate FP Rate Precision Recall F-Measure Class
——— - : al 0 . al . Iris-setosa
-Resultlist{right-click for options) 0.947 0.063 0.9 0.947 0.923  Iris-versicolo
0.882 0.029 0.938 0.882 0.909 Iris-virginica

11:49:05 - trees.j48.J48
14:34:28 - functions.neural.NeuralNetwork

=== Confusion Matrix ===

114:48:05 - bayes.NaiveBayes

A

a b c <-- classified as

15 0 0| a = Iris-setosa

018 1 | b = Iris-versicolor

0 215 | ¢ = Iris-virginica
e ]

Yl
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Weka Knowledge Explorer

[ Preprocess M Cluster ' Associate I Select attributes ' Visualize ]

Classifier

{ Choose | NaiveBayes

~Test options

() Use training set

(0 Supplied test set Set...

() Cross-validation Folds 10

@ percentage split % 66

( More options...

)

~Classifier output

=== Evaluation on test split ===  a
=== Summary ===

Correctly Classified Instances 48 94.1176 %
Incorrectly Classified Instances 3 5.8824 %
Kappa statistic 0.9113

Mean absolute error 0.0447

Root mean squared error 0.1722

Relative absclute error 10.0365 %

Root relative sgquared error 36.4196 %

Total Number of Instances 51

[(Nom) class

™

( Start )

' ~Resultlist (right-click for
| 11:49:05 - trees.j48.

1 14:34:28 - functions.
'1114:48:05 - bayes.Nai

Status
OK

View in main window

View in separate window
Save result buffer

Load model
Save model
Re-evaluate model on current test set

Visualize classifer errors
Visualize tree

Visualize margin curve
Visualize threshold curve
Visualize cost curve

=== Detailed Accuracy By Class ===

Precision Recall F-Measure Class
1 1 1 Iris-setosa
0.9 0.947 0.923 Iris-versicolo
0.938 0.882 0.909 Iris-virginica

1ssified as
ris-setosa
ris-versicolor
ris-virginica

' 1S

Iris-setosa

Iris-versicolor
Iris-virginica

Clog ) g 0




e 006 Weka Knowledge Explorer
| Preprocess ' Classify ' Cluster Associate Select attributes

Visualize

Classifier

Choose |NaiveBayes

O O © weka Classifier Visualize: ThresholdCurve. Class value Iris-versicolor)
Test options

Use training set X: False Positive Rate (Num) '#1 | Y: True Positive Rate (Num) B

Supplied test set Colour: Threshold (Num) '+] 'Select Instance ra]

Cross-validation - 1824
Clear Save Jitter £

® Percentage split

Plot: ThresholdCurve

More optiol

(Nom) class

Start

Result list (right-click for optio

11:49:05 - trees.j48.)48
14:34:28 - functions.neul
14:48:05 - bayes.NaiveBa

< %

4 »r

Class colour

Status

OK Log = ‘?\ x 0



WEKA contains many clustering implementations:
Works with both discrete and numerical data

Example of K-means




’ [ Preprocess  Classify Associate = Select attributes Visualize} .

~Clusterer
(_ Choose ) EM -1 100 -N -1 -M 1.0E-6 -S 100
~Cluster mode
) Use training set
O Supplied test set Setor )
() Percentage split % 66
(O Classes to clusters evaluation
[ (Nom) class v J
g Store clusters for visualization
( Ignore attributes )
\
( Start ) ( Stop )
~Result list (right-click for options)
Status
é OK Log x 0
Y/




~Clusterer

Choose

EM -I 100 -N -1 -M 1.0E-6 -S 100

~Cluster mod ~Clusterer output
@ Use training
(O Supplied test set Setor )
() Percentage split % 66
(O Classes to clusters evaluation
[ (Nom) class v J

a Store clusters for visualization

( Ignore attributes )

( Start ) ( Stop )

~Result list (right-click for options)

Status
{ OK Log x 0
4




~Clusterer

SimpleKMeans -N 2 -A "weka.core.EuclideanDistance -R first-last" -1 500 -S 10

~Cluster mode

@ Use training sé

Set...

(O Supplied test set

(O Percentage split % 66

(O Classes to clusters evaluation

[ (Nom) class s

_——

a Store clusters for visualization

¢ Ignore attributes

( Start ) ( Stop

\/

~Result list (right-click for options)

~Clusterer output

Status
=

Log

x 0
4

My 4
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Weka Explorer

~Clusterer

[Preprocess  Classify ~ Cluster  Associate  Select attributes Visualize]

~Cluster mode
(*) Use train

_ dontReplaceMissingValues [ False w

15:11:12 - §i

() Supplied t

~Result list (rigl

' 2 [P Frap——)
- . - YWERC -

weka.clusterers.SimpleKMeans

About

Capabilities

displayStdDevs [ False

A

distanceFunction EuclideanDistance -R first-l; 1g set ===

maxlterations { 500 \

'S: 62.1436882815797
[ th mean/mode

numClusters

VY

Cluster#
0 1
preservelnstancesOrder m (100) (50)
1 6.262 5.006
seed 10 \ 2.872 3.418
4.906 1.464
1.676 0.244
( Open... ) ( Save... ) ( ( Cancel ) |Iris-versicolor Iris-setosa

Time taken to build model (full training data) : 0.02 seconds

=== Model and evaluation on training set ===

Clustered Instances

s . 3 =N 2 -A "weka.core.EuclideanDistance -R first-last" =I 500 =S =
Cluster data using the k means algorithm.

~

0 100 ( 67%)
1 50 ( 33%) \/
A
v
IC Y T
Status
OK

Log

x
&O




- f Preprocess = Classify - Cluster | Associate  Select attributes Visualize] -

~Clusterer

SimpleKMeans -N 3 -A "weka.core.EuclideanDistance -R first-last" -1 500 -S 10

Time taken to build model (full training data) : 0 seconds
=== Model and evaluation on training set ===

Clustered Instances

~Cluster mode ~Clusterer output i
e Use training set Relation:  iris ST T R
p \ Instances: 150
. ( Set... ) Attributes: 5
(O Supplied test set sepallength
. sepalwidth )
(O Percentage split % 66 petallength ‘
petalwidth
(O Classes to clusters evaluation class ‘
; 3 Test mode:evaluate on training data ‘
' (Nom) class o
— === Model and evaluation on training set === ‘
E Store clusters for visualization ‘
kMeans !
. !
( Ignore attributes ) ‘
Number of iterations: 3
Ve S Within cluster sum of squared errors: 7.817456892309574 ‘
( Start ) { Stop J Missing values globally replaced with mean/mode i
= i saht-cli 5 Cluster centroids: ‘
Result list (right-click for options) Cluster# ‘
11 G Attribute Full Data 0 1 2
1.11.12 SmpIeKMeans (150) (50) (50) (50) ‘
15:12:39 - SimpleKMeans )
sepallength 5.8433 5.936 5.006 6.588 ‘
sepalwidth 3.054 2.77 3.418 2.974
petallength 3.7587 4.26 1.464 5.552 ‘
petalwidth 1.1987 1.326 0.244 2.026 !
class Iris-setosa Iris-versicolor Iris-setosa Iris-virginica i
!
!
!
!
!
!
0 50 ( 33%) !
1 50 ( 33%) :
2 50 ( 33%)

Status
o < xod..‘!.

W YONSEI UNIVERSITY

Laboratory @ Yonsei University



000 ™ M O Weka Clusterer Visualize: 15:12:39 - SimpleKMeans (iris
. re r~ s  Visualize | .
| X: Instance_number (Num) 3] | Y:sepallength (Num) 3|
~Clusterer
[ Colour: Cluster (Nom) 3| | Select Instance 4
(_Reset ) (Clear) (Open) ( Save ) Jitter ( r——
~Cluster mode
(*) Use training set ~Plot:iris_clustered——— U N =
. Al glealter . L0
(O Supplied test set X WELFRNEN -~
Y
(O Percentage split
(O Classes to clusters ey
[ (Nom) class
[Z! Store clusters for vis
C Ignore att <5 colour
12309574
(, Start <) cluster0 clusterl clusterz2
~Result list (right-click for 2
15:11:12 - SimpleKMeans Attribute ull Data 0 1 2
150 50 50 50
15:12:39 - SimpleKMeans o = ol Col
sepallength 5.8433 5.936 5.006 6.588
sepalwidth 3.054 2.77 3.418 2.974
petallength 3.7587 4.26 1.464 5.552
petalwidth 1.1987 1.326 0.244 2.026
class Iris-setosa Iris-versicolor Iris-setosa Iris-virginica
Time taken to build model (full training data) : 0 seconds
=== Model and evaluation on training set ===
Clustered Instances
0 50 ( 33%)
1 50 ( 33%)
2 50 ( 33%) -
A
v/
1€ ) Ve |
Status
[OK

== Ll — A
V&' YONSEI UNIVERSITY

Laboratory @ Yonsei University



WEKA contains an implementation of the Apriori
algorithm for learning association rules

Can identify statistical dependencies between
groups of attributes:

Apriori can compute all rules that have a given
minimum support and exceed a given confidence
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Weka Knowledge Explorer

[ Preprocess ' Classify ' Cluster W Select attributes | Visualize
Associator
{ ( Choose )Apriori -N10-T0-C09-D0.05-U1.0-M0.1-5-1.0

¢ Start

> - rAssociator output
JE Stop |

~Result list (right-click for options)

~Status
oK

Clos ) g *0
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Weka Knowledge Explorer

[ Preproce

Classify ' Cluster m Select attributes

[ Visualize

( Choose )Apriori -N10-TO0-C09-

.05-U10-M0.1-5-1.0

|fAssociator

( stat ) {

Stop

~Result list (right-click for options)

~Status
oK

Clos ) g 0
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Weka Knowledge Explorer

Preprocess { Classify T Cluster T Associate Y Select attributes Y Visualize ‘

( Open file... L E ¢ Open URL... Open DB... ) Undo ( Save... )
~Filter
" Choose ' None [ Apply )
Ne——
~Current relation ~Selected attribute

Relation: vote Name: handicapped-infants Type: Nominal

Instances: 435 Attributes: 17 Missing: 12 (3%) Distinct: 2 Unique: 0 (0%)

~Altributes Label Count

No. Name n 236

y 187

1 handicapped-infants
2 water-project-cost-sharing
3 adoption-of-the-budget-resolution
4 physician-fee-freeze
5 el-salvador-aid
6 religious-groups-in-schools
7 anti-satellite-test-ban
8 aid-to-nicaraguan-contras
9 mx-missile
10 immigration
11 synfuels-corporation-cutback
12 education-spending
13 superfund-right-to-sue
14 crime
15 duty-free-exports

16 export-administration-act-south-africa

17 Class

“Colour: Class (Nom)

m { Visualize All )

Status
o

238
- - 87

((Log ) g *O
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Weka Knowledge Explorer

Preprocess { Classify T Cluster T Associa

Select attributes Y Visualize ‘

( Open file... L E ¢ Open URL... L E ¢ Open DB... Undo ( Save... )
~Filter
" Choose ' None [ Apply )
Ne——
~Current relation ~Selected attribute

Relation: vote Name: handicapped-infants Type: Nominal

Instances: 435 Attributes: 17 Missing: 12 (3%) Distinct: 2 Unique: 0 (0%)

~Altributes Label Count

No. Name n 236

y 187

1 handicapped-infants
2 water-project-cost-sharing
3 adoption-of-the-budget-resolution
4 physician-fee-freeze
5 el-salvador-aid
6 religious-groups-in-schools
7 anti-satellite-test-ban
8 aid-to-nicaraguan-contras
9 mx-missile
10 immigration
11 synfuels-corporation-cutback
12 education-spending
13 superfund-right-to-sue
14 crime
15 duty-free-exports

16 export-administration-act-south-africa

17 Class

“Colour: Class (Nom)

m { Visualize All )

Status
o

238
- - 87

- )

29

L
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Weka Knowledge Explorer

[ Preprocess ' Classify ' Cluster W Select attributes | Visualize
Associator
{ ( Choose )Apriori -N10-T0-C09-D0.05-U1.0-M0.1-5-1.0

¢ Start

> - rAssociator output
JE Stop |

~Result list (right-click for options)

~Status
oK

Clos ) g *0




08086

Weka Knowledge Explorer

[ Preprocess I Classify [ Cluster m Select attributes [ Visualize
Associator
{ ( Choose )Apriori -N10-T0-C09-D0.05-U1.0-M0.1-5-1.0

¢ Start

Stop

~Result list (right-click

tions)

~Associator output

~Status
oK

Clos ) g 0




e 00 Weka Knowledge Explorer

Preprocess [ Classify [ Cluster M Select attributes [ Visualize

Associator
( Choose )Apriori -N10-T0O-C09-D0.05-U1.0-M0.1-S-1.0

~Associator output

€ start ) € Stop ) | .
Minimum metric <confidence>: 0.9 -

~Result list (right-click for optic| Number of cycles performed: 11

16:29:37 - Apriori Generated sets of large itemsets:

Size of set of large itemsets L(1): 20
Size of set of large itemsets L(2): 17
Size of set of large itemsets L(3): &

Size of set of large itemsets L(4): 1

Best rules found:

1. adoption-cf-the-budget-resoclution=y physician-fee-freeze=n 219 ==> Class=democra

2. adoption-of-the-budget-resclution=y physician-fee-freeze=n aid-to-nicaraguan-con
3. physician-fee-freeze=n aid-to-nicaraguan-contras=y 211 ==> Class=democrat 210

4., physician-fee-freeze=n education-spending=n 202 ==> Class=democrat 201 conf: (
5. physician-fee-freeze=n 247 ==> Class=democrat 245 conf: (0.99)

6. el-salvador-aid=n Class=democrat 200 ==> aid-to-nicaraguan-contras=y 197 conf
7. el-salvador-aid=n 208 ==> aid-to-nicaraguan-contras=y 204 conf: (0.98)

8. adoption-of-the-budget-resclution=y aid-to-nicaraguan-contras=y Class=democrat 2
9. el-salvador-aid=n aid-to-nicaraguan-contras=y 204 ==> Class=democrat 197 conf
10. aid-to-nicaraguan-contras=y Class=democrat 218 ==> physician-fee-freeze=n 210

A
v

B e, | LIS

~Status




Panel that can be used to investigate which (subsets of)
attributes are the most predictive ones

Attribute selection methods contain two parts:

best-first, forward selection, random, exhaustive, genetic algorithm,
ranking

correlation-based, wrapper, information gain, chi-squared, ...

Very flexible: allows arbitrary combinations of these two
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Weka Knowledge Explorer

[ Preprocess [ Classify [ Cluster [ Associate Visualize
~Attribute Evaluator
( Choose )CfsSubsetEval
~Search Method
( Choose ) BestFirst-D 1 -N 5
~Attribute Selection Mode ~Attribute selection output
® Use full training set
(0 Cross-validation  Folds 10
Seed 1
" (Nom) Class 49
( Start b E ¢ Stop B
~Result list (right-click for options)
~Status
OK Log ‘u x0
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Weka Knowledge Explorer

[ Preprocess

[ Classify | Cluster | Associate W Visualize

' Attribute Evaluator

( Choose )CfsSubsetEval

~Search Method

( Choose ) BestFirst-D 1 -N 5§

~Attribute Selection Mode

® Use full training set
() Cross-validation

Folds '10
Seed 1

[(Nom) Class

( Start

~Attribute selection output

~Status
OK

Log

L
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Weka Knowledge Explorer

[ Preprocess [ Classify | Cluster | Associate W Visualize
' Attribute Evaluator
| ([ Choose ) CfsSubsetEval ;
~Search Method
( Choose ) BestFirst-D 1 -N 5
~Attribute Selection Mode ~Attribute selection output
® Use full training set duty-free-exports ~
- - - export-administration-act-south-africa
(O Cross-validation  Folds 10 Class
Seed '1 Evaluation mode: evaluate on all training data
" (Nom) Class 3
=== Attribute Selection on all input data ===
( Start ) ¢ Stop © || search Method:
| - Best first.
- rResult list (right-click for options) Start set: no attributes
: " Search direction: forward
i |16‘39'40- BestFirst + CfsSubsetEval | Stale search after 5 node expansions
Total number of subsets evaluated: 83
Merit of best subset found: 0.729
Attribute Subset Evaluator (supervised, Class (nominal): 17 Class):
CFS Subset Evaluator
Selected attributes: 4 : 1
physician-fee-£freeze
A
v

~Status
OK

Clon ) g 0




000 Weka Knowledge Explorer

[ Preprocess [ Classify [ Cluster I Associate M Visualize

{S&ﬂus

~Attribute Evaluator
CfsSubsetEval
~Search Meth
-D1-NS5
~Attribute Sele ~Attribute selection output
duty-£free-exports ;:
- - r - export-administration-act-south-africa
() Cross-validation & Folds 10 Class
Seed '1 ||| Evaluation mode: evaluate on all training data
" (Nom) Class -9
=== Attribute Selection on all input data ===
( Start ) 4 Stop " | search Method:
- - Best first.
~Result list (right-click for options) ————— Start set: no attributes
= Search direction: forward
116:39:40 - BestFirst + CfsSubsetEval | Stale search after 5 node expansions
Total number of subsets evaluated: 83
Merit of best subset found: 0.729
Attribute Subset Evaluator (supervised, Class (nominal): 17 Class):
CFS Subset Evaluator
Selected attributes: 4 : 1
physician-fee-£freeze
|4
LY
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Weka Knowledge Explorer

[ Preprocess [ Classify

[ Cluster | Associate W Visualize

~Attribute Evaluator
| [ Gweka
v | attributeSelection
S _ CfsSubsetEval
[  ClassifierSubsetEval
=  WrapperSubsetEval
A  ConsistencySubsetEval te selection output
4  ReliefFAttributeEval duty-£free-exports -~
: InfoGainAttributeEval ce::Jf;:cs):t-acim:.rust:ratlon-act-south-afxrlca
__ GainRatioAttributeEval 1ation mode: evaluate on all training data
= ~ SymmetricalUncertAttributeEval
( ~ OneRAttributeEval
N _ ChiSquaredAttributeEval \ttribute Selection on all input data ===
; PrincipalComponents
(  SVMAttributeEval et L
-k Start-set:.no attributes

Selected attributes: 4 : 1

Search direction: forward

Stale search after 5 node expansions
Total number of subsets evaluated: 83
Merit of best subset found: 0.729

Lbute Subset Evaluator (supervised, Class (nominal): 17 Class):
CFS Subset Evaluator

physician-fee-£freeze

RN

~Status
OK

Clon ) g 0




Preprocess ] Classify ] Cluster

'~ Associate w Visualize

~Attribute Evaluator

( Choose ) InfoGainAttributeEval

~Search Method
i weka 1308 -N -1
¥ | attributeSelection ;
_ BestFirst te selection output
_ ForwardSelection duty-free-exports ~
© RaceSearch export-administration-act-south-africa
I~ . Class
_ GeneticSearch lation mode: evaluate on all training data
 RandomSearch
_ ExhaustiveSearch
-
__ Ranker Attribute Selection on all input data ===
~ RankSearch
=h Method:
Best first.

Start set: no attributes

Search direction: forward

Stale search after 5 node expansions
Total number of subsets evaluated: 83
Merit of best subset found: 0.729

ibute Subset Evaluator (supervised, Class (nominal): 17 Class):
CFS Subset Evaluator

*ted attributes: 4 : 1

physician-fee-£freeze

~Status
OK

Clog ) g *O
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Weka Knowledge Explorer

[ Preprocess [ Classify

[ Cluster

' Associate W Visualize

' Attribute Evaluator

( Choose ) InfoGainAttributeEval

~Search Method

( Choose ) Ranker -T -1.7976931348623157E308 -N -1

® Use full training set
() Cross-validation Folds 10
Seed 1

" (Nom) Class 4

( Start

~Attribute Selection Mode ~Attribute selection output

R

RS

~Status
OK

Clon ) g 0
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Weka Knowledge Explorer

[ Preprocess [ Classify

[ Cluster I Associate W Visualize

~Attribute Evaluator

( Choose ) InfoGainAttributeEval

~Search Method

( Choose ) Ranker -T -1.7976931348623157E308 -N -1

~Attribute Selection Mode

® Use full training set
() Cross-validation Folds 10
Seed 1

" (Nom) Class 4

( Start ) { Stop 3

~Result list (right-click for options)

16:39:40 - BestFirst + CfsSubsetEval
116:43:05 - Ranker + InfoGainAttributeEval

~Attribute selection output

0.7078541 4

0.4185726 3
0.4028397 D
0.3403%6 2
0.3123121 14
0.3095576 8
0.2856444 9
0.2121705 13
0.2013666 15
0.1902427 7
0.1404643 6
0.1211834 1
0.1007458 11
0.0529956 16
0.0049097 10
0.0000117 2

Information Gain Ranking Filter ~

Ranked attributes:

Selected attributes: 4,3,5,12,14,8,9,13,15,7,6,1,11,16,10,2 : 16

3 e

physician-fee-£freeze
adoption-cf-the-budget-resclution
el-salvador-aid
education-spending

crime

aid-to-nicaraguan-contras
mx-missile

superfund-right-to-sue
duty-£free-exports
anti-satellite-test-ban
religious-groups-in-schools
handicapped-infants
synfuels-corporation-cutback
export-administration-act-south-africa
immigration
water-project-cost-sharing

{S&nus

oK

Clos ) g *0




Visualization very useful in practice:
e.g. helps to determine difficulty of the learning problem

WEKA can visualize single attributes and pairs of attributes
To do: rotating 3-d visualizations (Xgobi-style)

Color-coded class values

“Jitter” option to deal with nominal attributes (and to detect
“hidden” data points)

“Zoom-in” function




000 Weka Knowledge Explorer

'-Pnpmeess-{ C|assify1 Cluster ' Associate] Select attributes ' Vlsualize]

( Open file... ) ( Open URL... ) ( Open DB... ) ( Undo ) ( Save... )

~Filter
~Current relation ~Selected attribute
Relation: Glass Name: Rl Type: Numeric
Instances: 214 Attributes: 10 Missing: 0 (0%) Distinct: 178 Unique: 145 (68%)
~Altributes Statistic Value
No. Name Minimum 1.511
1Rl Maximum 1.534
2 Na Mean 1.518
3 Mg StdDev 0.003
4 Al
5Si
6K
7Ca { . a -
8 Ba _Colour: Type (Nom) - ( Visualize AII)
9Fe
10 Type

Status
o
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Weka Knowledge Explorer

Jitter:

_ ( Select Attl’iblltES)

" Colour: Type (Nom)

'] ( SubSample%: ) 100

[ Preprocess [ Classify | Cluster | Associate [ Select attributes m
Plot Matrix RI Na Mg Al Si K i
Type
Fe . i

. . A
S — R e e e — i }
a4 >

PlotSize: [100] M
PointSize: [1] _ ( Update )

Class Colour
build wind float build wind non-£float vehic windg float vehic wind non-float lew
~Status
0K Log ‘u x0



000 Weka Knowledge Explorer
[ Preprocess [ Classify [ Cluster I Associate ' Select attributes W

| Plot Matrix RI Na Mg Al si

|| Type |

PlotSize: [100]

PointSize: [1] ( Update )

Jitter: { Select Attributes )

_Colour: Type (Nom) '] ( SubSample%: ) 100

Class Colour

build wind float build wind non-£float vehic wing float vehic wind non-£float

|'Status

OK Log ‘ x 0




000 Weka Knowledge Explorer
[ Preprocess ' Classify ' Cluster ' Associate ' Select attributes Hudln*

Fe

Ba
Ca
:
i
© 2.0 o o g O o o i
P e » ° o TR mi4§°u%£§![gmﬂdlggg4 “oo ) dlr v
r , o — LI}
Esssssssssssslssasasas e Yl ||

| Status
B




000 Weka Knowledge Explorer

[ Preprocess ' Classify ' Cluster ' Associate I Select attributes Houdlea*

| Plot Matrix RI Na Mg Al Si K
Fe ©
. §
e |
Ba
O [~ o] o] o} n
(o] o] O |
Lo 000 o oodiiafim o comfitewo e « @ ol sl |
O O O
[+] o} O o o !
Ca a oo 08 o o j
> N |
G |
O |
g = o © 3
K |
o |
(o} (&) =S O o) o |
[o) o0 0o c Q ~ [o) A
O ° s W o f oo neny o kTR | & al

ok <

[Status




0006 Weka Knowledge Explorer: Visualizing Glass

X: Al (Num) ‘+1 Y:Ca(Num) ,
Colour: Type (Nom) 4] select Instance 2]
Clear Save Jitter
Plot: Glass

Class colour
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X: Al (Num)

Weka Knowledge Explorer: Visualizing Glass

‘+1 'Y:Ca(Num)

Colour: Type (Nom)

'+1 "Select Instance

Clear

Save Jitter €Y

Plot: Glass

Class colour




0006 Weka Knowledge Explorer: Visualizing Glass

X: Al (Num) '+] [Y:Ca(Num) ]
Colour: Type (Nom) 3 Rectangle )
Submit Clear Save Jitter %
Plot: Glass

Class colour



0006 Weka Knowledge Explorer: Visualizing Glass

X: Al (Num) '+] y:Ca(Num)
Colour: Type (Nom) e Rectangle 2
~ Submit \ Clear Save Jitter %

Plot: Glass

Class colour
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X: Al (Num)

Weka Knowledge Explorer: Visualizing Glass

‘+1 'Y:Ca(Num)

Colour: Type (Nom)

'+1 Rectangle

Reset

Plot: Glass

Class colour

Clear

Save Jitter €Y

N
-~
.
B
o
.

-~
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come to the WEKA SimpleCLI

the

through s cormands.

> help

Command must be one of:
java <classname> <args
break

kill

cls

exit

help <command>

rrands in the textfield at the bottom of
Use the up and down arrows to move

. Run [ Anivse |

periment Configuration Mode:

® simple O Advanced

¢ Open- ) ¢

Save... New

Results Destinati

{JDBC database [+ URL: jdbc:idb=experiments.prp

Experiment Type

{ Cross-validation

5]

Number of folds: 10

® Classification O Regression

Number of repetitions: ‘10
® Data sets first
O Algorithms first

O O © weka GUI Chooser

Waikato Environment for
Knowledge Analysis

(c) 1999 - 2003
University of Waikato
New Zealand

[-XeX¢)

Weka Knowledge Explorer

] classify | Cluster | Associate | select atributes | vi

g

¢ Add new... ) (

Delete selected

)

Delete selected )

C Add new... Y€

) Use relative paths

{ simplecu )( )

Explorer

/Users /eibe/Documents /datasets /UCI /iris.arff
/Users /eibe/Documents /datasets /UCI /vote.arff
. d: UCI/glass.arff

148-C0.25-M2
NeuralNetwork -L 0.3 -M 0.2 -N 500 -V 0 -S 0 ~E 20 -H a
NaiveBayes

{ Experimenter ) KnowledgeFlow )

( openfite.. ) ( OpenuRL. ) (  OpenDB.. ) ' Undo ey
Filter
(=T (=)
Relation: iris || Name: sepallengt Type: Numeric
Instances: 150 Attributes: S || Missing: 0 (0%) Unique: 9 (6%)
Value

Weka KnowledgeFlow Environment

[ evaluation [ Visualization | Datasinks | Filters | Classifiers | Datasources |

ENE

2

&

® ¢

Texviiener

Graphviener Seripthart

Knowledge Flow Lay

testSet
trainingSet ),

testSet
trainingSet ),

dataSet ), %
4

®

* TN

ChClassifier

TextViewer

Done.




Experimenter makes it easy to compare the
performance of different learning schemes

For classification and regression problems
Results can be written into file or database

Evaluation options: cross-validation, learning curve,
hold-out

Can also iterate over different parameter settings
Significance-testing built in!
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Weka Experiment Environment

"1 Use relative paths

” Run | Analyse
Experiment Configuration Mode: (O Simple () Advanced
( Open... 3£ Save... bE ¢ New )
~Results Destination
- JDBC database + ! Filename: (Browse...)
~Experiment Type ~Iteration Control
" Cross-validation || Number of repetitions:
Number of folds: (*) Data sets first
0 e 0 Algorithms fi
() Classification __ Regression - Algorithms Tirst
~Datasets -Algorithms
£ Add new... 3 { Delete selected ) € Add new... bE & Delete selected 3

~Notes
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Weka Experiment Environment

Number of folds:

P - -
.* ) Classification

P -
. Regression

() Data sets first
O Algorithms first

“ Run | Analyse
Experiment Configuration Mode: (O Simple () Advanced
¢ Open... PR Save... bE ¢ New >,
~Results Destination
- JDBC database + ! Filename: {W?
~Experiment Type ~Iteration Control
" Cross-validation || Number of repetitions:

~Datasets

€ Add new...

R

4

Delete selected

"1 Use relative paths

~Algorithms

/ Add new...

R

"

Delete selected

~Notes
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Weka Experiment Environment

’-Getup{ Run ' Analyse ]

ﬁExperiment Configuration Mode: @ Simple ) Advanced

¢ Open... D E ¢ Save... D E ¢ New )
~Results Destination

' JDBC database |'#] URL: jdbc:idb=experiments.prp _Browse... '
~Experiment Type ~Iteration Control
| | Cross-validation '+ || Number of repetitions: 10

Number of folds: 10 @ Data sets first

S -

) Classification _ Regression  Algorithms first
~Datasets ~Algorithms

( Add new... ) ( Delete selected ) ( Add new... ) ( Delete selected )

" Use relative paths

/Users /eibe/Documents/datasets /UCI/iris.arff
/Users /eibe/Documents/datasets /UCI/vote.arff
| /Users/eibe/Documents/datasets /UCI/glass.arff

J48 -C 0.25-M 2

NeuralNetwork -L 0.3 -M 0.2 -N500-V0-S0-E20-H a
NaiveBayes

~Notes




000 Weka Experiment Environment

Analyse ]

‘Experiment Configuration Mode:

) Advanced

¢ Open... D E ¢ Save... ( New )
~Results Destination

' JDBC database |'#] URL: jdbc:idb=experiments.prp _Browse... '
~Experiment Type ~Iteration Control
| | Cross-validation '+ || Number of repetitions: 10

Number of folds: 10 @ Data sets first

S -

) Classification _ Regression  Algorithms first
~Datasets ~Algorithms

( Add new... ) ( Delete selected ) ( Add new... ) ( Delete selected )

" Use relative paths

/Users /eibe/Documents/datasets /UCI/iris.arff
/Users /eibe/Documents/datasets /UCI/vote.arff
| /Users/eibe/Documents/datasets /UCI/glass.arff

J48 -C 0.25-M 2

NeuralNetwork -L 0.3 -M 0.2 -N500-V0-S0-E20-H a
NaiveBayes

~Notes




: e e a Weka Experiment Environment A

! Setup E Analyse l

( Start b ES Stop 3
_Log
~Status

Not running




: e e 8 Weka Experiment Environment 3

Setup “ Analyse

( Start 3y £ Stop 3

\

._Log

~Status
Not running
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Weka Experiment Environment

Setup — Analyse

( Start

) €

Stop

._Log

10:33:04: Started
- 13:41:15: Finished
- 13:41:15: There were O errors

~Status

Not running




e e e Weka Experiment Environment

Setup H Analys

( Start ) { Stop

.—Log

10:33:04: Started
13:41:15: Finished
13:41:15: There were 0 errors

~Status
Not running




: e e e Weka Experiment Environment

Setup | Run m

~Source

No source { File.. ) ( Database... ) { Experiment )

~Configure test ~Test output

~

Row key fields Select keys...

Run field ?

Column key fields =~ Select keys...

Comparison field -

Significance 0.05

Test base Select base...

Show std. deviations

Performtest ) {  Save output

~Result list




: e e e Weka Experiment Environment

Setup | Run m

~Source

No source { File.. ) ( Database... ) { Experi

~Configure test ~Test output

~

Row key fields Select keys...

Run field v

Column key fields =~ Select keys...

Comparison field -

Significance 0.05

4 R

Test base Select base...

Show std. deviations

Performtest )} {  Save output

~Result list




e e e Weka Experiment Environment

[ Setup ' Run M

' Source

| Got 900 results ( File... ) (Database...) (Experiment)
Configure test ~Testoutput
Analysing: Percent correct
Row key fields (  Selectkeys... || o0 777 0
Resultsets: 3
Run field (Key Run H Confidence: 0.05 (two tailed)
- = Date: 9/9/03 1:44 PM
Column key fields (  Select keys... )
Dataset (1) trees.j4 | (2) funct (3) bayes
Comparison field {Percent.correct Fﬂ iris (100) 94.73 | 96.4 95.53
vote (100) 96.57 | 94.71 *  980.02 *
Signiﬁcance 0.05 Glass (100) 87.83 | 66.78 49,45 *
(v/ /*) | (0/2/1) (0/1/2)
Test base ( Select base... ) Skipped:
Show std. deviations Key:

(1) trees.j48.J48 '-C 0.25 -M 2' -217733168393644444

( Perform test ) ( Save output ) (2) functions.neural.NeuralNetwork '-L 0:3 -M 0.2 -N 500 -v 0 -5 (
: (3) bayes.NaiveBayes '' 2029074699749330519 |

' Result list
11 13:44:17 - Available resultsets
'1113:44:55 - Percent_correct - trees.j48.J48 '-C (

Hal»!

-

el

-




Conclusion: Try It Yourself!

O




