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WEKA: the bird
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WEKA: the software

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

= Support MS Windows, Mac OS X and GNU/Linux
= Used for research, education, and applications
= Complements “Data Mining” by Witten & Frank
= 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
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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}

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

67,male,asympt,286,yes,present F lat ﬁle in

67,male,asympt,229,yes,present

38,female,non_anginal,?,no,not_present AI{I F forma
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Welcome to the WEKA SimpleCLI

Enter e
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through previous

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

; e 6 a Weka GUI Chooser
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0080 Weka Knowledge Explorer

[“Preprocess | Classify | Cluster | Associate | select attributes | visualize |

> help
nd must be
java <classn <args>
break
kill
cls
‘8060 Weka Experiment Environment
Run | Analyse |
Experiment Configuration Mode: @ Simple ) Advanced
¢ Open... ) € Save... ) € New )
JDBC database [#) URL: jdbe: Browse |
Experiment Typ Hteration G
Cross-validation 1% || Number of repetitions: 10
Number of folds: 10 © Data sets first
@ Classification O Regression O Aigorithms first
Datasels 9
( Add new... ) ( Deleteselected ) || Add new... Y ( Delete selected )

T Use relative paths.

Simple CLI

i
J § Explorer

148 -C025-M 2

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

NeuralNetwork -L 0.3 -M 0.2 -N 500 -V 0 -5 0 ~E20 -H a
NaiveBayes

: LY
Experimenter [ KnowledgeFlow

' Mo
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€ openfile.. ) opentRL. )  OpenDE.. ) Undo

( Save... )

‘ ( Chaose “‘Nane

“ Apply ‘

lected

Name: sepallength

Type: Numeric

Relation: iris
Instances: 150 Astributes: 5 Missing: 0(0%)  Distinct: 35 Unique: 9 (6%)
Statistic Value
No. Name Minimum 43
1sepallength Maximum 79
2 sepalwidth Mean 5.843
3 petallength StdDev 0.828
4 petalwidth
5class

Colour: class (Nom)

13 (visualize AIl)

Weka Knowl;

ledgeFlow Environment

[ Evaluation [ Visualization | Datasinks | Filters | Classifiers | Datasources |

®

o5 Tentviewss Sraprierer

dataset %
14

testset test
trainingSet , Q trai
>

Q TN

Set
iningSet o
&>

o

ChClassifier

-
cl TextViewer
[= =) alr
Done. il
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‘806 Weka Experiment Environment
[setup | Run | Analyse |
Experiment Configuration Mode: @ Simple ) Advanced

¢ Open... ) € Save... ) € New )
JDBC database [#) URL: jdbe: Browse |
Experiment Typ Hteration G
Cross-validation 1% || Number of repetitions: 10
Number of folds: 10 © Data sets first
@ Classification O Regression O Aigorithms first
Datasels 9
( Add new... ) ( Deleteselected ) || Add new... Y ( Delete selected )

O Use relative paths. 48 -C025 M2
NeuralNetwork ~L 0.3 -M 0.2 -N 500 -V 0 -5 0 ~£ 20 -H &
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/Users /eibe/Documents /datasets /UCI iris.arff
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/Users /eibe/Documents /datasets/UCI/glass.arff
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Waikato Environment for
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Simple CLI )': Explorer

: LY
r:: Experimenter [ KnowledgeFlow :I
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Classify | Cluster | Associate | Select auributes | Visualize |

Open file... openRL.. ) ( Open DB...

( Choose ) None | Appiy )

lected

Type: Numeric

Name: sepallength Vi
Distinct: 35 Unique: 9 (6%)

Missing: 0 (%)
Statistic
Minimum
Maximum
Mean
StdDev

Relation: iris

Instances: 150 Autributes: §

No. Name
1sepallength
2 sepalwidth
3 petallength
4 petalwidth
5class

Colour: class (Nom)

806 Weka KnowledgeFlow Environment

[ Evaluation [ Visualization | Datasinks | Filters | Classifiers | Datasources |

®

o5 Tentviewss Sraprierer

testses
trainingSet ;

o
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v
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Done.




Explorer: pre-processing 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)

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

= WEKA contains filters for:

¢ Discretization, normalization, resampling, attribute
selection, transforming and combining attributes, ...
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Weka Knowledge Explorer

m—‘ Classify ' Cluster l Associate I Select attributes I Visualize I

( Open file... ) ( Open URL... ) ( Open DB... ) Undo ( Save... :I
~Filter
None ' T[Jh,r '
~Current relation -Selected attribute
Relation: None Mame: None Type: None

Instances: None Attributes: None

Missing: None

Distinct: None

Unique: Mone

—Attributes

'+ (Visualize All')

Status
|VWE|EDTI'1E to the Weka Knowledge Explorer
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Weka Knowledge Explorer

’-R‘epmeeﬂ-l Classify ' Cluster l Associate l Select attributes l Visualize l

( Open file... ( Open URL... ) ( Open DB... ) Undo ( Save... :I
~Filter
None HD_D_@_
~Current relation -Selected attribute
Relation: None Mame: None Type: None

Instances: None Attributes: None

Missing: None

Distinct: None

Unique: Mone

—Attributes

'+ (Visualize All')

Status
|VWE|EDTI'1E to the Weka Knowledge Explorer




8006 Weka Knowledge Explorer

lv Preprnn:ess" Classify w Cluster w Associate w Select attributes ! Visualize |

4 Open file... :" "': Open URL... :‘ "': Open DB... :‘ Undo "': Save... :‘
~Filter
! Choose |None [ Apply |
. — il
~Current relation —Selected attribute
Relation: iris Mame: sepallength Type: Numeric
Instances: 150 Attributes: 5 Missing: O (0%) Distinct: 35 Unique: 9 (b%)
~Adtributes Statistic Value
No. E— Minimum 4.3
1 sepallength Maximum 7.9
2 sepalwidth Mean 5.843
3 petallength StdDev 0.8B28
4 petalwidth
5class
'Colour: class (Nom) '+ ( Visualize All)
<]
1
1
7.9
x 0

Status
E




866 Weka Knowledge Explorer
lv Preprocess ‘ Classify w Cluster w Associate w Select attributes ! Visualize |
’_r Open file... 1‘ ’r Open URL... 1‘ f Open DB... 1‘ Undo ’r Save... 1‘
—Filter
“ Choose ) None w

~Selected attribute

~Current relation

Relation: iris

Mame: sepallength

Type: Numeric

Instances: 150 Attributes: 5 Missing: O (0%) Distinct: 35 Unique: 9 (b%)
~Altributes Statistic Value

Mao. MName Minimum 4.3
1 sepallength Maximum 7.9
2 sepalwidth Mean 5.8413
3 petallength StdDev 0.828
4 petalwidth
5class

Colour: class (Nom)

v ! ( Visualize All

Status
E




8686 Weka Knowledge Explorer

F Preprocess { Classify r Cluster T Associate T Select attributes T Visualize |

f Open file... \ f Open URL... \ f Open DB... ) Undo Save...
Filter
f Choose H None f Apply H
Current relation Selected attnbute
Relation: iris MName: 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
Siclass |

Colour: class (Nom)

?] ’f Visualize All H

Status
OK
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8686 Weka Knowledge Explorer

F Preprocess { Classify r Cluster T Associate T Select attributes T Visualize |

f Open file... \ f Open URL... \ f Open DB... \ Undo ( Save... )
Filter
f Choose H None f Apply H
Current relation Selected attnbute
Relation: iris MName: 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
Siclass |
Colour: class (Nom) T] ’f Visualize All H
50
Status

OK L Log ) WHD
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866 Weka Knowledge Explorer
!rPrepmcess-‘ Classify v Cluster ' Associate l Select attributes l Visualize 1
':: Open file... j ':: Open URL... j ':: Open DB... j Undo ':: Save... j
~Filter
. Choose  None [ Apply |
—Current relation -Selected attribute
Relation: iris Mame: 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)

7S Ny y—r Y
B | Visualize All |

37

11

Status
|7 OK

Log




866 Weka Knowledge Explorer
!’Pﬂ!pﬂ]ﬂ!ﬁﬁ" Classify ' Cluster ! Associate ¥ Select attributes ¥ Visualize 1
i Open file... :" "': Open URL... :" "': Open DB... :" Undo "i Save... :"
~Filter
{ Apply
—Current relaflo -Selected attribute
Relation: iris Mame: 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
Elpl!l'ﬂ"l!ﬂgl'h | StdDev 1.764
4 petalwidth
5class

Colour: class (Nom)

. l ’: Visualize AII}

37

11

Status
o

Log
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Weka Knowledge Explorer

fvPreprn-ces-s" Classify ' Cluster ! Associate y Select attributes y Visualize 1

Open file... :‘ ": Open URL...

'b."

’_: Open DB... :‘

Undo f

Save...

T -

~Filter

welka

_"'.

¥

filters
unsupervised

v (¥ attribute
Add
AddCluster
AddExpression
AddMoise
Copy
Discretize
FirstOrder
Makelndicator
MergeTwoValues
MominalToBinary
Mormalize
MumericToBinary
MurmericTransform
Cbfuscate
PKIDiscretize
Eemowve

RemoveType

. Apply

-Selected attnibute

Mame: petallength
Missing: 0 (0%)

Type: Numeric

Distinct: 43 Unique: 10 (7%)

Statistic

Minimum
Maximum
Mean
StdDev

Value

= Ll Ty =
= ~j LD

Colour: class (Nom)

37

11

. ! ’: Visualize All )

Status
OK

. Log




866 Weka Knowledge Explorer
!’Pﬂ!pﬂ]ﬂ!ﬁﬁ" Classify ' Cluster ! Associate ¥ Select attributes ¥ Visualize 1
i Open file... :" "': Open URL... :" "': Open DB... :" Undo "i Save... :"
—Filter
. Choose | Discretize -8 10 -R first-last [ Apply |
—Current relation -Selected attribute
Relation: iris Mame: 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)

. l ’: Visualize AII}

37

11

Status
o
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866 Weka Knowledge Explorer
!’Pﬂ!pﬂ]ﬂ!ﬁﬁ" Classify ' Cluster ! Associate ¥ Select attributes ¥ Visualize 1
i Open file... :" "': Open URL... :" "': Open DB... :" Undo "i Save... :"
—Filter
. Choose | Discretize -8 10 -R first-last [ Apply |
—Current relation -Selected attribute
Relation: iris Mame: petallength Type: Numeric
Instances: 150 Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)
-Altributes Statistic Value
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Weka Knowledge Explorer

!’Pﬂ!pﬂ]ﬂ!ﬁﬁ" Classify ' Cluster ! Associate ¥ Select attributes ¥ Visualize 1

i Open file... :" "': Open URL... :" "': Open DB... :" Undo "i Save... :"
—Filter
( Choose ) |Discretize -B 10 R first-last © O © weka.gui.GenericObjectEditor J Apply
—Current relation weka.filters.unsupervised.attribute.Discretize

Relation: iris e : Numeric

Instances: 150 Attributes: ! | Aninstance filter that discretizes a range of numeric " Srr— 10 (7%)

_Attributes attributes in the dataset into nominal attributes. 4 kb -

MNo. MName

1 sepallength
2 sepalwidth

3 petallength
4 petalwidth

5class

attributelndices first-last

Visualize AII}

bins 10
findNumBins | False B
invertSelection | False B
makeBinary  False B
useEqualFrequency  False B
'_: Open... Save... “" ": Cancel :"

“\“-_ i

Status
o

{ Log .wxﬂ
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Weka Knowledge Explorer

!’Pﬂ!pﬂ]ﬂ!ﬁﬁ" Classify ' Cluster ! Associate ¥ Select attributes ¥ Visualize 1

i Open file... Open URL... y "': Open DB... :" Undo Save... :"
~Filter
! Choose |Discretize -F -B 10 -R first-last
—Current relation —Selected attribute
Relation: iris Mame: petallength
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 43
~Aftributes Statistic
No. Mame Minimum 1
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
Elpl!l'ﬂ"l!ﬂgl'h | StdDev 1.764
4 petalwidth
5 class

Colour: class (Nom)

. l ’: Visualize AII}

37

11

Status
o

{ Log .wxﬂ



f 806 Weka Knowledge Explorer

' Preprocess { Classify f Cluster T Associate * Select attributes * Visualize |

{ Open file... A f Open URL... A f Open DB... A ¢ Undo T Save... \
~Filter
. Choose | Discretize -F -B 10 -R first-last [ Apply
—Current relation -Selected attribute
Relation: iris-weka.filters.unsupervised.attribute.Disc... Mame: petallength Type: Nominal
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: Unique: 0 (0%)
~Altributes Label Count
No. Name '(-inf-1.45] 23
1 sepallength :':1 45-1. SEI']' 14
2 sepalwidth I':l :55-1.8] 11
3 petallength | I':l -B-3.95] 13
4 petalwidth IG .95-4.35] 14 ;
5 clags (4.35-4.65] 15 4
'(4.65-5.05] 18 1
' Colour: class (Nom) '+ ( Visualize All)
=3
18 17
14 14 ==
I | ' I I | |
I I |
Status
oK v Log Y ‘ﬂh x 0




Explorer: building “classifiers”

= 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, ...

University of Waikato 24



8686 Weka Knowledge Explorer

l Preprocess M Cluster l Associate I Select attributes I Visualize

Classifier

~Test options ~Classifier output

() Use training set

() supplied test set Set...

f Cross-validation Folds 10

) Percentage split % bb

I: More options... )
" (Nom) class B
S f————

-Result list (right-click for options)

Status
|7 OK




8686 Weka Knowledge Explorer

l Preprocess i—m-‘ Cluster l Associate I Select attributes I Visualize

~Classifier

~Test options ~Classifier output

() Use training set

) supplied test set

f Cross-validation Folds 10

) Percentage split % bb

I: More options... )
" (Nom) class B
{ Start L R Stop

-Result list (right-click for options)

Status
|7 OK
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Weka Knowledge Explorer

Cluster I Assoriate I Select attributes l Visualize ]

[ Preprocess M

~Classifier

0 weka
|| ¥ ¥ classifiers
B [ 3 i;'_] bayes
B | functions
3 Lj lazy
> |:_'_; meta
B | misc
¥ | trees
b | adtree
 DecisionStump
= i3
(L7 jag
M8
[j Tayl
| m5
_L RandomForest
 RandomTree
] REPTree
~ UserClassifier

> ij rules

ﬁar output

.—Etatus
OK




8686 Weka Knowledge Explorer

l Preprocess M Cluster l Associate I Select attributes I Visualize

Classifier

J48 -C 0.25 -M 2

~Test options ~Classifier output

() Use training set

() supplied test set Set...

f Cross-validation Folds 10

) Percentage split % bb

I: More options... )
" (Nom) class B
S f————

-Result list (right-click for options)

Status
|7 OK




8686 Weka Knowledge Explorer

l Preprocess ‘—Elasgcﬁ—l Cluster l Associate l Select attributes l Visualize

~Classifier

J48 -C 0.25 -M 2

~Test options ~Classifier output

() Use training set

) supplied test set Set...

f Cross-validation Folds 10
L Percentage split % bb

More options... )

I_H

:{Nnm} class

( Start L R Stop

-Result list (right-click for options)

Status
|7 OK




8686 Weka Knowledge Explorer

l Preprocess M Cluster l Associate I Select attributes I Visualize

Classifier

J48 -C 0.25 -M 2

~Test options ~Classifier output

() Use training set

() supplied test set Set...

() Cross-validation Folds 10

‘) percentage split % bb

I: More options... )
~ "(Nom) class B
£ s = e

-Result list (right-click for options)
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8686 Weka Knowledge Explorer

l Preprocess i—m-‘ Cluster l Associate I Select attributes I Visualize

~Classifier

J48 -C 0.25 -M 2

~Test options ~Classifier output

() Use training set

) supplied test set Set...

() Cross-validation Folds 10

‘) percentage split % bb
I: More options... )
" (Nom) class B
{ Start Stop

-Result list (right-clic

Status
|7 OK
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Weka Knowledge Explorer

l Preprocess FG'M Cluster l Associate l Select attributes I Visualize ]

Classifier

J48 -C 0.25 -M 2

 Testoptions

() Use training set

) supplied test set

Set...

() Cross-validation Folds 10
*) percentage split % bb

I: More options...

)

f[Nnm} class

M

L —

~Result list (right-click for options)

Stop

111:49:05 - trees.j48.48

~Classifier output

Run in
Scheme:
Relation:

Instances:
ABttributes

Test mode:

=== (Classi

|

| I =
| | |

| | |

|

Nurber of

formation

weka.classifiers.trees.J48.J48 -C 0.25 -M 2

iris
150

: 5
sepallength
sepalwidth
petallength
petalwidth
class
split &6% train, remainder test

fier model (full training set) ===

J48 pruned tree

petalwidth <= 0.6: Iris-setosa (30.0)
petalwidth > 0.6
| petalwidth <= 1.7

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

tallength > 4.9

petalwidth <= 1.5: Iris-virginica (3.0}
petalwidth » 1.5: Iris-versicolor (3.0/1.0)
petalwidth > 1.7: Iris-virginica (44.0/1.0)

Leaves : 5

|
a
L

Status
|7 OK




8006 Weka Knowledge Explorer

l Preprocess FG'M Cluster l Associate l Select attributes I Visualize ]

Classifier
 Testoptions ~Classifier output
() Use training set r
Time taken to build model: 0.24 seconds
. Supplied test set Set...
PP — === Evaluation on test split =—=
() Cross-validation Folds 10 Surmary
B Percentage split % 66 Correctly Classified Instances 44 96 .0784 %
- Incorrectly Classified Instances 2 3.8216 %
I: More options... ) Kappa statistic 0.9408
Mean absclute error 0.0394
= Root mean squared error 0.1578
[Nnm} class ’—H Felative absolute error 8.85979 %
= Root relative squared error 33.4091 %
- Total Murber of Instances 51
—Start—Y Stop
| - - === Detailed Accuracy By Class ===
rResult list (right-click for options)
. TR . TP Rate FP Rate Precision Recall F-Measure Class
|1 1:49:05 trEEE'J4BJ4E 1 i 1 1 1 Iris-setosa
3k 0.083 0.905 1 0.95 Iris-versicolor
0.882 a 1 0.882 0.a38 Iris-virginica
=== Confusion Matrix ===
a b e <-- classified as
15 0 0| a = Iris-setosa
018 0| b = Iris-versicoler ':’
0 215 | © = Iris-virginica —
v
Status
{m: Log
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Weka Knowledge Explorer

l Preprocess FM-I Cluster l Associate l Select attributes l Visualize

Classifier

J48 -C 0.25 -M 2

 Testoptions
) Use training set

(O Supplied test set |~ Set...

ECmH—validatic:rn Folds 10

*) percentage split % bb

( More options...

)

" (Nom) class

F&i

( Start ) £ Stop

~Result list (right-click for options)

11:49:05 - trees.j48.)48

~Classifier output

Time taken te build model: 0.24 seconds

=== Evaluation on test split =—=
Summary

Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistic

Mean absolute error

Root mean squared error

Felative absolute ercror

Root relative squared error
Total Murber of Instances

=== Detailed Accuracy By Class ===

TF Rate FF Rate Precision Recall

1 i 1 il

1 0.0&a3 0.905 1

0.882 i 1 0.882
=== Cpafusion Matrix ===

a b & <-- glassified as

15 O 0| a = Iris-setosa
019 Q0| b = Iris-versicoloer
0 215 | © = Iris-virginica

.9408
L0394
L1579
L8879 %
LA091 %

Lo O o G

bn L
=

F-Mpasure
1
0.95
0.a38

96.0784 %
3.9216 %

Class
Iris-setosa
Iris-versicolor
Iris-virginica

A Fm—————————)

Status
|7EI'K
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Weka Knowledge Explorer

’ Preprocess FGM?M Cluster l Associate l Select attributes l Visualize l
-Classifier
{ Choose ) )48 -C 0.25 -M 2
~Test options ~Classifier output
() Use training set r
Time taken to build model: 0.24 seconds
) .
. Supplied test set Set...
PP —_— === Evaluation on test split =—=
() Cross-validation Folds 10 === Summary ===
B Percentage split % 66 Correctly Classified Instances 44 96 .0784 %
- 3\ Incorrectly Classified Instances 2 3.8216 %
I( More options... 3 Kappa statistic 0.9408
Mean absolute error 0.0396
= Root mean squared error 0.1578
{Nnm} class )—%ri Felative absolute error 8.85979 %
= Root relative squared error 33.4091 %
Total Murber of Instances 51

( Start ), Stop

~Result list (right-click for options)
111:49:05 - trees.j48.J48

Status
|7 OK

Visualize tree

=== Detailed Accuracy By Class

View in main window Raratl
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

F-Mpasure
1
0.95
0.a38

Class
Iris-setosa
Iris-versicolor
Iris-virginica
-
&
v

Visualize margin curve
Visualize threshold curve
Visualize cost curve

{ Log ) th}



800 Weka Knowledge Explorer

l Preprocess FElmslﬁhl Cluster l Associate l Select attributes l Visualize l

Classifier

6 6 ) Weka Classifier Tree Visualizer: 11:49:05 - trees.j48.)48 (iris)

rTestoptions —— Tree View

() Use training set r

) supplied test set
{7 Cross-validation

*) percentage split Q 96.0784 %
I: Maore optit ﬁ Q i

i{Nnm} class

( Start ), ?
_.---"'"'rr
Resultlist {right-click for. _

455

|/11:49:05 - trees.j48.

Ls-setosa
Ls-versicalor
ls-virginica

-i;l-{ ’-—-—-—-—-—-—-—-—-—-—‘

Lot =) L) ] = . L L Lo [~ R —3 SR AL -
019 Q0 | b = Iris-versicoler
0 215 | © = Iris-virginica

Status
OK
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’ Preprocess FGH?M Cluster l Associate l Select attributes l Visualize l

~Classifier
| Choose |J4B -C 0.25 -M 2
~Test options ~Classifier output
() Use training set r
Time taken to build model: 0.24 seconds
) .
. Supplied test set Set...
PP —_— === Evaluation on test split =—=
() Cross-validation Folds 10 === Summary ===
B Percentage split % 66 Correctly Classified Instances 44 96 .0784 %
- 3\ Incorrectly Classified Instances 2 3.8216 %
I( More options... 3 Kappa statistic 0.9408
Mean absclute error 0.0394
= Root mean squared error 0.1578
{Nnm} class )—%ri Felative absolute error 8.85979 %
= Root relative squared error 33.4091 %
- Total Murber of Instances 51
( Start ) Stop
=== Daetailed Accuracy By Class ===
~Result list {right-click for optionst — - ] ]
|1 1149_n5 AE trEE5 j4EJ4E ‘JIEW In maln WIndnw RF.'L':'lll F-Mpasure ElHﬁE
S ; View in separate window 1 1 Iris-setosa
1 0.95 Iris-versicolor
Save result buffer 0.882 0.938  Iris-virginica
Load model
Save model
Re-evaluate model on current test set
- - - lor b
Visualize classifer errors i ;
Visualize tree 2

Status Visualize margin curve
{DK “u’?sual?ze threshold curve 3 4 Log LY w % ()
Visualize cost curve




J 806 Weka Knowledge Explorer
Preprocess l Classify t Cluster | Associate | Select attributes | Visualize

Classifier

Choose (J48 -C 0.25 -M 2
M ) © wWeka Classifier Visualize: 11:49:05 - trees.j48.J48 (iris)

Test options
Use training set ' y. petallength (Num) '5] _Y: petalwidth (Num) K
Supplied test set Select Instance =
Cross-validation

f#) Percentage split R ———— Jitter € 86,0784

More optii-Flot: ins_predicted

(Mom) class

Start

Fesult list (right-click for
11:49:05 - trees.j48.

Class colour

Status

OK Log ; ‘?h x 0



Explorer: clustering data

= WEKA contains “clusterers” for finding groups of
similar instances in a dataset

" Implemented schemes are:
¢ k-Means, EM, Cobweb, X-means, FarthestFirst

= Clusters can be visualized and compared to “true”
clusters (if given)

= Evaluation based on loglikelihood if clustering
scheme produces a probability distribution
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8686 Weka Knowledge Explorer

l Preprocess l Classify ‘—Ehnte‘-l Associate l Select attributes l Visualize

~Clusterer

EM -1 100 -N -1 -5 100 -M 1.0E-6

~Cluster mode ~Clusterer output

f*) Use training s&

) supplied test set Set...

) Percentage split % Bb

() Classes to clusters evaluation

(Nom) class =

E Store clusters for visualization

( Ignore attributes :I

( Start ) ; Stop

~Result list (right-click for options)

Status
|7 OK




Weka Knowledge Explorer

[ Preprocess l Classify M Associate l Select attributes l Visualize I

~Clusterer

L weka 77387815
| v ¥ clusterers
E Y EM — Clusterer output

; SimplekMeans
 Cobweb

_'“ FarthestFirst }
 XMeans

L.l.l. g = i
e b il

—Status
OK




000

Weka Knowledge Explorer

l Preprocess l Classify H”H Associate ' Select attributes l Visualize

~Clusterer

Cobweb -A 1.0 -C 0.0028209479177387815

~Cluster mode

) Use training set

) supplied test set Set...

_ Percentage split %

) Classes to clusters evaluation

(Nom) class =

E Store clusters for visualization

66

( Ignore attributes

( Start 8- Stop

~Result list (right-click for options)

~Clusterer output

Status
|7 ] 4

Clos ) g *O
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Weka Knowledge Explorer

l Preprocess l Classify FGM Associate ' Select attributes l Visualize

~Clusterer

Cobweb -A 1.0 -C 0.0028209479177387815

~Cluster mode

) Use training set

) supplied test set Set...

_ Percentage split %

"1 Classes to clusters evaluation

m) class

66

E Store ters for visualization
( Ighaore attributes
( Start B Stop

~Result list (right-click for options)

~Clusterer output

Status
|7 ] 4

Clos ) g *O



800 Weka Knowledge Explorer

l Preprocess l Classify ‘-GMH Associate ' Select attributes l Visualize l

Clusterer

Cobweb -A 1.0 -C 0.0028209479177387815

' rCluster mode ~Clusterer output

() Use training set

) supplied test set Set...

) Percentage split % Bb

) Classes to clusters evaluation
I '
(Nom) class HH

E Store clusters for visualization

( Ignore attributes :I
ff N 7
4 Start b, Stop

- Result list right-click forgtions}

alv(

Status
|7 OK




800 Weka Knowledge Explorer

l Preprocess l Classify '-GIBM Associate l Select attributes l Visualize

Clusterer
Cobweb -A 1.0 -C 0.0028209479177387815
' rCluster mode ~Clusterer output
() Use training set =—— Run information =——
{j Supplied test set 4 Set... . Scheme: weka.clusterers.Cobwebk -A 1.0 -C 0.0028209474917
= Belation: iris
. Percentage split % bb Instances: 150
) Classes to clusters evaluation i Sl
sepallength
f {Nﬂm) T I_ﬂ sepalwidth
; petallength
E Store clusters for visualization petalwidth
Ignored:
class
( |gﬂDTEEHTﬁbUTE5 j Test mode: Classes to clusters evaluation on training data
. = === (Clustering model {full training set) ===
4 Start b, Stop
| Hurber of merges: 0
- Result list (right-click for options) Nurber of splits: 0
|1E-|:'553 - Cobweb HMurmber of clusters: 3
' node 0 [ 150]
I leaf 1 [ 94]
node 0 [ 130]
I legaf 2 [ 534]

S
Y

=== Evaluation on training set ===

v
e . Yl
Status
{ =509

o« log ) g x°
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Weka Knowledge Explorer

l Preprocess ' Classify ‘-GM Associate ' Select attributes l Visualize ]

Clusterer

Cobweb -A 1.0 -C 0.0028209479177387815

- Cluster mode

() Use training set

) supplied test set Set...

) Percentage split % bb

) Classes to clusters evaluation

" (Nom) class H

~Clusterer output

Nurber of clusters: 3

nede 0 [ 150]
| leaf 1 [ 9g]
nede 0 [ 150]
| leaf 2 [ 34]

Clustered Instances

W Store clusters for visualization 1 100 { 87%)
2 50 [ 33%)
( Ignore attributes :I
Class attribute: class
Classes to Clusters:
{ Start ¥4 Stop
1 2 <-- assigned to cluster
- rResult list {right-click for options) 0 50 | Iris-setosa
{ T = 50 0 | Iris-versicolor
| |1En553 Cobweb 50 0 | Iris-virginica
Cluster 1 <£-- Iris-wersicolor
Cluster 2 <£-- Iris-setosa

Incorrectly clustered instances

30.0 33:3333 %

= = = = = = == - Yl

Status
|7 ] 4




806 Weka Knowledge Explorer

l Preprocess ' Classify ‘-GM Associate ' Select attributes l Visualize ]

Clusterer

Cobweb -A 1.0 -C 0.0028209479177387815
' rCluster mode ~Clusterer output
C} U5Etrahﬂng set Humber of clusters: 3 i
) supplied test set Set... ' node 0 [ 150]
= | leaf 1 [ 98]
. Percentage split % 66 node 0 [ 150]
v leaf 2 [ 54
) Classes to clusters evaluation ! = L.54]
{ i Clustered Instances
(Nom) class H
W Store clusters for visualization 1 100 { 87%)
2 30 { 33%)
( Ignore attributes :I
Class attribute: class
. Classes to Clusters:
{ Start ) Stop
1 2 <-- assigned to cluster
- rResult list {right-click for options) 0 50 | Iris-setosa
{ T = 50 0 | Iris-versicolor
| |1En553 Cobweb 50 0 | Iris-virginica
Cluster 1 <-- Iris-versicolor
Cluster 2 <-- Iris-setosa
Incorrectly clustered instances 530.0 33.3333 %
i
v
= = = = = = == - Yl

|'Sta11.|3

(8].4 { Log ]#xl}
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Weka Knowledge Explorer

’ Preprocess l Classify '-ew-{ Associate l Select attributes l Visualize l

~Clusterer

[ Choose |

Cobweb -A 1.0 -C 0.0028209479177387815

~Cluster mode

~Clusterer output

() Use training set =—— Run information =——
f -
. Supplied test set Set... Scheme: weka.clusterers.Cobwebk -A 1.0 -C 0.0028209474917
— Relation: iris
. Percentage split % Bb Instances: 150
#) Classes to clusters evaluation BRlEkeRs 13
sepallength
I . . P ¥
-. (Nom) class IT.i sepalwidth
petallength
W Store clusters for visualization petalwidth
Ignored:
class
( Ignore attributes j Test mode: Classes to clusters evaluation on training data
' = — === (Clustering model {full training set) ===
r Start b, Stop

~Result list (right-click for options)

Hurber of merges: 0

16:05:58 - Cobweb

| Humber of splits: 0
I furber of clusters: 3

View in main window
View in separate window
Save result buffer

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

| training set ===

ER

4kl

Visualize cluster assignments

Status
|7 OK

Visualize tree

®% 0



800 Weka Knowledge Explorer

l Preprocess l Classify '-El'aw-‘ Associate l Select attributes l Visualize l

~Clusterer

| Choose ||Cobweb -A 1.0 -C 0.0028209479177387815

~Cluster mode - Clustersr motot
B O © Weka Classifier Tree Visualizer: 16:05:58 - Cobweb (iris)

- Tree View
) supplied test se 1 -C 0.002820947917

() Use training set

) Percentage split
) Classes to clust

: (Nom) class

E Store clusters fc

( |gl‘|l an on training data

- ==
4 Start
~Result list {right-click foi

16:05:58 - Cobweb - -

alv(

Status
OK
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Weka Knowledge Explorer

’ Preprocess l Classify '-ew-{ Associate l Select attributes l Visualize l

~Clusterer

[ Choose |

Cobweb -A 1.0 -C 0.0028209479177387815

~Cluster mode

~Clusterer output

() Use training set =—— Run information =——
f -
. Supplied test set Set... Scheme: weka.clusterers.Cobwebk -A 1.0 -C 0.0028209474917
— Relation: iris
. Percentage split % Bb Instances: 150
#) Classes to clusters evaluation BRlEkeRs 13
sepallength
I . . P ¥
-. (Nom) class IT.i sepalwidth
petallength
W Store clusters for visualization petalwidth
Ignored:
class
( Ignore attributes j Test mode: Classes to clusters evaluation on training data
' = — === (Clustering model {full training set) ===
r Start b, Stop

~Result list (right-click for options)

Hurber of merges: 0

16:05:58 - Cobweb

| Humber of splits: 0
Il furber of clusters: 3

View in main window
View in separate window
Save result buffer

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

n training set ===

ER

4kl

Status
|7 OK

Visualize cluster assignments

Visualize tree

®% 0



806 Weka Knowledge Explorer
Preprocess | Classify 1 Cluster } Associate | Select attributes

| Visualize

Clusterer

Choose | Cobweb -A 1.0 -C 0.0028209479177387815

M ) Weka Clusterer Visualize: 16:05:58 - Cobweb (iris)
Cluster mode

) Use training se _ X: petallength (Num) ‘31 | ¥: petalwidth (Num)

Supplied test s Colour: Cluster (Nom) '+! 'Select Instance

Percentage spli

Clear Save - Fa
itter ¥
@ Classes to clus J _

(Nom) class

'21 Store clusters f

gt

Start

Fesult list (right-click f
16:05:58 - Cobweb

Class colour

Status
OK



Explorer: finding associations

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

¢ \Works only with discrete data

= Can identify statistical dependencies between
groups of attributes:

¢ milk, butter J bread, eggs (with confidence 0.9 and
support 2000)

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

[ Preprocess l Classify l Cluster M Select attributes l Visualize ]

( Choose )

Apriori-N 10-T0O-C09-D0.05-U1.0-M0.1-5-1.0

[Assnciatnr

-Associator output

{ Start

jl Stop

~Result list (right-click for options)

.—Stams
OK

Clos ) g *O




8006 Weka Knowledge Explorer

l Preproces Classify l Cluster M Select attributes l Visualize

- rAssociator

[ - Choose Apriori -N 10 -T 0 -C 0.9 -“W.05-U1.0-M0.1-5-1.0
} B tor output

B Start ) Stop

~Result list (right-click for options)

|'Etﬂ11.|5




. 8006 Weka Knowledge Explorer

: : : : :
' Preprocess ‘ Classify T Cluster T Associate T Select attributes T Visualize

( Open file... \ f Open URL... \ f Open DB... \ Undo f Save... )
Filter
f_ ChDDSET‘ None f Apply H
Current relation Selected attnbute

Relation: vote Mame: handicapped-infants Type: Nominal

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

Aftributes Label Count

No. Mame L 236

1 handicapped-infants Y 187

2 water-project-cost-sharing
3 adoption-of-the-budget-resolution
4 physician-fee-freeze
5 el-salvador-aid
b religious-groups-in-schools
Faptl—sate_lllte—teﬂ—ban Colour: Class (Nom) T] T IT PR
B 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

Status

OK L ,ﬂ'}.xﬂ



. 8006 Weka Knowledge Explorer

: : : :
' Preprocess ‘ Classify T Cluster T Associat Select attributes T Visualize

Open file... \ f Open URL... \ f Open DB... ndo ‘ Save...

Filter

f_ ChDDSET‘ None f Apply H

Current relation Selected attribute

Relation: vote Mame: handicapped-infants Type: Nominal
Instances: 435 Attributes: 17 Missing: 12 (3%) Distinct: 2 Unique: 0 (0%)

Attributes Label Count
n 236
v 187

Mo. MName

1 handicapped-infants
2 water-project-cost-sharing
3 adoption-of-the-budget-resolution
4 physician-fee-freeze
5 el-salvador-aid
b religious-groups-in-schools
Faptl—sate_lllte—teﬂ—ban Colour: Class (Nom) T] T IT PR
B 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

Status

OK L ,ﬂ'}.xﬂ



e0©o

Weka Knowledge Explorer

[ Preprocess l Classify l Cluster M Select attributes l Visualize ]

( Choose )

Apriori-N 10-T0O-C09-D0.05-U1.0-M0.1-5-1.0

[Assnciatnr

-Associator output

{ Start

jl Stop

~Result list (right-click for options)

.—Stams
OK

Clos ) g *O




8006 Weka Knowledge Explorer

l Preprocess l Classify l Cluster M Select attributes l Visualize

- rAssociator

[t Choose Apriori-N 10-T0-C09-D0.05-U1.0-M0.1-5-1.0
§ ~Associator output
| ( Start Stop

-Result list {right-clic

|'Etﬂ11.|5




| 006 Weka Knowledge Explorer

[ Preprocess l Classify l Cluster M Select attributes I Visualize I
Associator
Apriori -N 10 -T 0 -C 0.9 -D 0.05 -U 1.0 -M 0.1 -5 -1.0

-Associator output

| ( Start j " Stop -
| Minimum metric <confidences: 0.9 r
- rResult list {right-click for optic| Furber of cycles performed: 11

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

Size pf set of large itemsets L{l): 20
Size of set of large itemsets L{2): 17
Size of set of large itemsets L{3): 4

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

Best rules found:

1. adoption-of-the-budget-resclution=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 ==r Class=democrat 210
4. physician-fee-freeze=n education-spending=n 202 ==r Class=democrat 201 conf:
5. physician-fee-freeze=n 247 ==r Class=democrat 245 conf: (0.99)
6. Bl-salvador-aid=n Class=democrat 200 ==r aid-to-nicaraguan-contras=y 197 zont
7. Bl-salvador-aid=n 208 ==> aid-to-nicaraguan-contras=y 204 conf: (0.98)
8. adoption-of-the-budget-resclution=y aid-to-nicaragquan-contras=y Class=democrat 2
9. el-salvador-aid=n aid-to-nicaraguan-contras=y 204 ==r Class=democrat 137 conf
10. aid-to-nicaraguan-contras=y Class=democrat 218 == physician-fee-freeze=n 210
s
b

) yaTr]

{Eﬂﬂhﬁ

ox Clos ) g *0




Explorer: attribute selection

* Panel that can be used to investigate which
(subsets of) attributes are the most predictive ones
= Attribute selection methods contain two parts:

¢ A search method: best-first, forward selection,
random, exhaustive, genetic algorithm, ranking

* An evaluation method: correlation-based, wrapper,
information gain, chi-squared, ...

= Very flexible: WEKA allows (almost) arbitrary
combinations of these two
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8686 Weka Knowledge Explorer

l Preprocess l Classify ' Cluster l Associate }-WM—‘ Visualize
rAftribute Evaluator
CfsSubsetEval

- Search Method

BestFirst -D 1 -N 5
-Aftribute Selection Mode -Attribute selection output
B Use full training set
() Cross-validation Folds 10
Seed 1
| (Nom) Class B
{ Start Y€  Stop

-Result list {right-click for options)

Status
|7 OK




8686 Weka Knowledge Explorer

l Preprocess l Classify ' Cluster l Associate ‘—mm—‘ Visualize
-Attribute Evaluator
CfsSubsetEval

~Search Method

BestFirst -D 1 -N 5§

-Aftribute Selection Mode -Aftribute selection output
B Use full training set
() Cross-validation Folds 10
Seed 1
" (Nom) Class B
( Start T

-Result list (right-clic

Status
|7 OK




8006 Weka Knowledge Explorer

l Preprocess l Classify l Cluster l Associate ‘-Wbum-‘ Visualize ]

rAftribute Evaluator

CfsSubsetEval
' rSearch Method
BestFirst -D 1 -N 5
—Aftribute Selection Mode -Attribute selection output
| @ Use full training set duty-free-exports r
—~ export-administration-act-south-africa
. Cross-validation Folds 10 Class
Seed 1 Evaluatiocn mode: evaluate on all training data
L :
~ _(Nom) Class 4]
i === Attribute Selecticn on all input data ===
( Start j = ..-Eiﬁﬁ... 3 Search Method:
| Best first.
- Resultlist (right-click for options) ———— Start set: no attributes

= Search direction: forward
|1539¢u - BestFirst + CfsSubsetEval | Stale search after 5 node expansions
Total nurber of subsets evaluated: 83

Merit of best subset found: 0.729

Attribute Subset Evaluator (supervised, Class (nominal): 17 Class):
CFS Subset Ewvaluator

Selected attributes: 4 : 1
physician-fes-freeze

Status
{ 0K Log




‘800

come to the WEKA SimpleCLI

java <classnace> <args
break

kill
cls

ctands in the textfield at the bottom of

o

Run | Analyse |

xperiment Configuration Mode:

@ Simple ) Advanced

Open...

Save... New

JDBC database [#) URL: jdbc

Browse.

Experiment Typ

Cross-validation

Number of folds: 10

@ Classification O Regression

Hteration G
Number of repetitions: 10
® Data sets first

O Algorithms first

Datasels.

g

Delete selected

( Add new... ) €

b)

Delete selected

{ Add new... Y (

T Use relative paths.

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

148 -C0.25 -M 2
NeuralNetwork -L 0.3 -M 0.2 -N 500 -V 0 -5 0 ~E20 -H a
NaiveBayes

; e @ a Weka GUI Chooser

Waikato Environment for
Knowledge Analysis

(c) 1999 - 20013
University of Waikato
New Zealand

X

: LY
Experimenter [ KnowledgeFlow

Simple CLI Explorer

' Mo

University of Waikato

eoe Weka Knowledge Explorer
[ Preprocess | Classify | Cluster | Associate | Select atributes | vi
€ openfile.. ) opentRL. )  OpenDE.. ) ( Save... )
‘f Choose ) None Aoply )
Jected
Relation: iris Name: sepallengt! Type: Numeric
Instances: 150 Autributes: 5 Missing: 0 (%) inct: 35 Unique: 9 (6%)
Statistic Value
No: Nome Minimum 43
i SerlErgH Maximum 7.9
idth Mean 5.843
StdDev ¥

Weka KnowledgeFlow Environment

[ Evaluation [ Visualization | Datasinks | Filters | Classifiers | Datasources |

® @

Tentviewss Sraprierer Seripean

testser
trainingSet ;

o

ChClassifier

&

-
TextViewer
(= =) R0
Done. (g )

64



Performing experiments

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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e a e Weka Experiment Environment

H Run [ Analyse ]

Experiment Configuration Mode: # simple ) Advanced

l( Open... ) Save... ( New )

~Results Destination

JDBC database %' Filename: f Browse... “
—Experiment Type ~lteration Control
Cross-validation » || Number of repetitions:
Number of folds: || @ Data sets first
‘»’ Classification " Regression -/ Algarithms first
-Datasets -Algorithms
Add new... $ £ Delete selected : 1 Add new... =, Delete selected

" | Use relative paths

~Motes




r

0o

Weka Experiment Environment

M Run [ Analyse ]

Experiment Configuration Mode:

fo) Simple

) Advanced

l( Open...

Save...

Mew )

~Results Destination

|DBC database + ' Filename:

" Browse... |

—Experiment Type

Cross-validation

~Iteration Control

4

Number of folds:

‘»’ Classification

Regression

"
|
v

e

—

Mumber of repetitions: .
Dara sets first
_ Algorithms first

-Datasets

-Algorithms

Add new...

Delete selected

" | Use relative paths

Add new...

Delete selected

~Motes




r

00

Weka Experiment Environment

Experiment Configuration Mode: #) Simple ) Advanced
{ Open... } { Save... }, { Mew },

~Results Destination

 JDBC database | %] URL: jdbc:idb=experiments.prp

Browse...

—Experiment Type

] - -
Cross-validation

B

Mumber of folds: 10

f* Classification O Regression

~Iteration Control

Mumber of repetitions: 10
) Darta sets first

E Algorithms first

Use relative paths

JUsers feibe/Documents /datasets /UCI/iris.arff
JUsers feibe/Documents fdatasets fUCI/vote.arff
fUsers/eibe/Documents/datasets /UCI/glass.arff

-Datasets -Algorithms
{ Add new... } { Delete selected } { Add new... } { Delete selected }
=

J4B -C 0.25 -M 2

MaiveBayes

NeuralNetwork -L 0.3 -M 0.2 -N 500 -VO-S0-E20-Ha

~Motes




r

806 Weka Experiment Environment

Analyse E

Experiment Configuration Mode:

S Advanced

{ Open...

-
T

Save... { M ew

A

~Results Destination

 JDBC database | %] URL: jdbc:idb=experiments.prp

Browse...
—Experiment Type ~lteration Control
_Cross-validation ‘3] || Number of repetitions: 10
Mumber of folds: 10 @ Data sets first
i . -
® Classification _ Regression - Algorithms first
-Datasets -Algorithms
{ Add new... } { Delete selected } { Add new... } { Delete selected }
" | Use relative paths 148 -C 0.25 M 2
f/Users feibe/Documents /datasets fUCI/iris.arff NE!"E“NEW"U”‘ -L0.3-M0.2-N500-V0O-50-E20-Ha
fUsers /eibe/Documents /datasets fUCI/vote.arff NaiveBayes
fUsers/eibe/Documents/datasets /UCI/glass.arff

~Motes




Weka Experiment Environment

[ Setup H Analyse ]

Start

) {

Stop

—Status

Mot running




Weka Experiment Environment

[ Setup H Analyse ]

Start

Y

Stop

—Status

Mot running




e a e Weka Experiment Environment

[ Setup H Analyse ]

( Start j Stop

~Log

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

—Status

Mot running




B a e Weka Experiment Environment

[ Setup M Analyse

( Start j Stop

~Log

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

—Status

Mot running
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Weka Experiment Environment

[ Setup [ Run M

~Source

No source

( File... :1 (Datahas.e...) (Experiment}

—~Configure test

Row key fields
Run field
Column key fields

Comparison field
Significance
Test base

Show std. deviations

Select keys...

~Test output

o W

Select keys...

4 W

Select base...

Perform test

Save output

~Result list




00

Weka Experiment Environment

l Setup ' Run M

rSource

' |No source

( File... :1 (Datahas.e...) (Experi

Configure test

Row key fields
Run field
Column key fields

Comparison field
Significance

Test base

Show std. deviations

Select keys...

~Test output

Select keys...

0.05

Select base...

[]

Perform test

Save output

~Result list




e 06 Weka Experiment Environment

.[ Setup ' Run W

—Source
£ £ L é
Got 900 results e ey I:Datahas.e...:l {Experlment)
~Configure test —Test output
- F 4 3 Analysing: Percent correct
Row key fields {  Selectkeys...  3||| .i.ioia: 3
Fesultsets: 3
Run Field rKE? Run I.e..] Coenfidence: 0.05 (two tailed)
'* — Date: /903 1:44 PM
Column key fields { Select keys... }
Dataset (1) trees.94 | (2) funct (3) bayes
— | o
Comparison field | Percent_correct I-E'-] iris {100) 94.73 | 96.4 95.53
vote {100) 86.57 | 84,71 # 80.02 *
Significance 0.05 Glass {100} 67.63 | a6 .78 49 .45 *
(v J*) | (0/2/1) (0/1/2)
Test base { Select base... } Skipped:
Show std. deviations || Rey:
{1) treses.j48.J48 "-C 0.25 -M 2' -217733168393644444
4 Perfarm test = Save output } {2) functions.neural.NeuralWetwork '-L 0.3 -M 0.2 -W 500 -v 0 -5 (
e o e {3) baves.NaiveBayes '' 202907469974933051%9
~Fesult list
13:44:17 - Available resultsets
113:44:55 - Percent_correct - trees.j48.J48 '-C (
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The Knowledge Flow GUI

* New graphical user interface for WEKA

= Java-Beans-based interface for setting up and
running machine learning experiments

= Data sources, classifiers, etc. are beans and can
be connected graphically

= Data “flows” through components: e.g.,
“data source” -> "filter” -> “classifier” -> “evaluator”
= Layouts can be saved and loaded again later
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Conclusion: try it yourself!

= WEKA Is available at

= Also has a list of projects based on WEKA
= WEKA contributors:

Abdelaziz Mahoui, Alexander K. Seewald, Ashraf M. Kibriya, Bernhard
Pfahringer , Brent Martin, Peter Flach, Eibe Frank ,Gabi Schmidberger ,Ian H.
Witten , J. Lindgren, Janice Boughton, Jason Wells, Len Trigg, Lucio de
Souza Coelho, Malcolm Ware, Mark Hall ,Remco Bouckaert , Richard
Kirkby, Shane Butler, Shane Legg, Stuart Inglis, Sylvain Roy, Tony Voyle,

Xin Xu, Yong Wang, Zhihai Wang

University of Waikato 97


http://www.cs.waikato.ac.nz/ml/weka
http://www.cs.waikato.ac.nz/ml/weka

	Machine Learning with WEKA
	WEKA: the bird
	WEKA: the software
	@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 67,male,asympt,229,yes,present 38,female,non_anginal,?,no,not_present ...
	Slide 5
	Slide 6
	Slide 7
	Explorer: pre-processing the data
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Explorer: building “classifiers”
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Explorer: clustering data
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Explorer: finding associations
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Explorer: attribute selection
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Performing experiments
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	The Knowledge Flow GUI
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Conclusion: try it yourself!

