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WEKA: the bird

The Weka or woodhen (Gallirallus australis) is an
endemic bird of New Zealand. (Source: WikiPedia)
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WEKA: the software

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

= Used for research, education, and applications
= Complements “Data Mining” by Witten & Frank
= Malin features:

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

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

Project funded by the NZ government since 1993

FRST App Number: 93-WKT-23-719
7. PROGRAMME GOAL (State the overall goal of the programme in a maximum of 5 lines).

The programme aims to build a state-of-the-art facility for developing techniques of
machine learning and investigating their application in key areas of the New Zealand
economy. Specifically we will create a workbench for machine learning, determine the
factors that contribute towards its successful application in the agricultural industries, and
develop new methods of machine learning and ways of assessing their effectiveness.

¢ Develop state-of-the art workbench of data mining tools
o EXxplore fielded applications
¢ Develop new fundamental methods
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History (2)

= Late 1992 - funding was applied for by lan Witten
= 1993 - development of the interface and infrastructure

¢ WEKA acronym coined by Geoff Holmes

¢ WEekA's file format “ARFF” was created by Andrew Donkin

ARFF was rumored to stand for Andrew’s Ridiculous File Format

= Sometime in 1994 - first internal release of WEKA

¢ TCL/TK user interface + learning algorithms written mostly in C

¢ Very much beta software

¢ Changes for the b1l release included (among others):
“Ambiguous and Unsupported menu commands removed.”

“Crashing processes handled (in most cases :-)”"
= October 1996 - first public release: WEKA 2.1

5/14/2007 University of Waikato



History (3)

= July 1997 - WEKA 2.2
¢ Schemes: 1R, T2, K*, M5, M5Class, IB1-4, FOIL, PEBLS, support
for C5

¢ Included a facility (based on Unix makefiles) for configuring and
running large scale experiments

= Early 1997 - decision was made to rewrite WEKA in Java
+ Originated from code written by Eibe Frank for his PhD
¢ Originally codenamed JAWS (JAva Weka System)

= May 1998 - WEKA 2.3
¢ Last release of the TCL/TK-based system

= Mid 1999 - WEKA 3 (100% Java) released
+ Version to complement the Data Mining book
¢ Development version (including GUI)
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The GUI back then...

5/14/2007

WEKA Train Test Scheme Resulis

Advanced Help

Training File: |goffarff Scheme: Mo scheme currently selected
Testing File: |Ne Testing File Description:
Relation: goff
Aftributes: 5 Instances: |I4
Attributes Attribute Information

Include Al I Exclude Al I Prune I Name: Sl

Type: Enumerated

[Number  [info |Hame Missing: 0
| 1”’ ||i outlook A |Va|ue ||Count
| 2| ||i temperature SHnRnYy 5 A
| :3||V ||- humidity overcast 4
| 4||V | |. windy rai )
| 5 |W class
System Log
12:49:34: {c) 1993-1996 The University of Waikato, Hamilton, New Zealand
12:49:34: W : http: /e, cs.waikato. ac.nz/~ml}
12:49:34: email: wekasupportlcs.waikato.ac.nz
12:49:34: WEEA 15 using preval as the rule evalvator
13:24:46: Loaded ARFF File - /home/ml/wekalite2.l/datasets.lite/qolf.arff
13:25:57: Loaded ARFF File - /home/ml/wekalite2.l/datasets.lite/qolf.arff /
Status .
Okay Schemes Running 075 W
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TCL/TK interface of Weka 2.1



WEKA: versions

= There are several versions of WEKA:

o WEKA 3.4: “book version” compatible with
description in data mining book

o WEKA 3.5.5: “development version” with lots of
Improvements

= This talk is based on a nightly snapshot of WEKA
3.5.5 (12-Feb-2007)
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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 Flat ﬁle in

67,male,asympt,229,yes,present

38,female,non_anginal,?,no,not_present ARFF f 311!
P O at
9
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WEKA only deals with “flat” files

@relétion heart—disea\-c,e—simplified nu m e ri C attl‘ibute
atribue <ox {femate, maie; 4—=—T10MINA] attribute

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

@attribute exercise_induced_angina { no, yes}

@attribute class { present, not_present}

@data

63,male,typ _angina,233,no,not_present
67,male,asympt,286,yes,present
67,male,asympt,229,yes,present
38,female,non_anginal,?,no,not_present
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java weka.gui.GUIChooser
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& O O weka GUI Chooser pr—— e
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Version 3.5.5
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‘806 Weka Experiment "'..":'.' .'
[Fsewp | mun | Anatyse | %
Experimens Configuration Mode: 2 Simple s
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[ JDBC database 19 L% wioc sdbeexpenments. pra h r:_-':!":'. e
—"’: =] = —— -5 o e
| Eross-validation Number of repstitions: 10 y
Nursber of foidy: 10 © Data ses first 1mm.& _.unmnm;&
8 Classification ) Regreasion  Migarishms first
Datasats Algorthrs. |
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000 Weka Knowhtdge Explarer
[Prepracess | Classity | Custer | Associate | seiect anmbutes | wissaiize

{ opentse. ' ( openum_ [  oOpepa. Lnda ¢ Save... b
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[Prepracess | Ciassity | Cluster | Associare | select anmbutes | wisuaiize |
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€ Open.. b1 Save 3 E

Masuts Justrasen

[1DBC database T3] U8 jabc idbwexperiments.pro

P — JE—-——

| Cross-validatian T8 || Mumber of repatiions: 10

Nursber of foids: |10 © Data ses first

& Classification ) Regression L Migorishms first
o Algorthma |
L Add nrw. 3 Ovieteseleced Y | Add new.., I

 Use retasive paths. e

| MB-cn2s-m2 ( slmple ct—l _-)( Explore'r _‘)
s = I ( Experimenter j{—l‘lnnwiedg-eﬂaw)
(| Arfiviewer (. Log \

F

e

it

5/14/2007 University of Waikato



java -jar weka.jar

a0 A Weka 3.5.5 - Explorer

Program Applications Tools Visualization Windows Help

866 Explorer
| [Pupmms | Classify | Cluster | Associate | Select attributes | 'l.l'umah:e}
( Open file... ) {_ﬂpen URL.. ) ( OpenDB.. ) ( Generate.. ) | Undo ) Edit.. ) [ Sawe... |
~Filter
{_Choose }|Hone (_Apply )
~Current relation- Selected attribute
Relation: None | Mame: None Type: None
Instances: None Attributes: None Missing: None Distinct: Mone Unigue: None
-Attributes -
Al 3 None ) ( tnvert ) ( Pattern )
[ + | (visualize All )
Remove )
|rStatus |
’VWIIcnma to the Weka Explorer | " %0 |
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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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806 Weka Explorer
- W Classify | Cluster | Associate | Select attributes | wwahze}
( Openfile... ) ( Open URL... ) ( OpenDB... ) ( Generate.. ) ( Undo ) ( Edit.. ) ( Save.
~Filter
( Choose IlNone ( Apply )
~Current relation ~Selected attribute
Relation: None Name: None Type: None
Instances: None Attributes: None Missing: None Distinct: None Unique: None
~Attributes
' All ) [ None 'z_. ( Invert ) . Pattern )
[ H (U’isualize AII)
' Remove )
Status

[

Welcome to the Weka Explorer




ene Weka Explorer
w—- cess| Classify | Cluster | Associate | Select attributes | Visualize )

J

( Openfile... ) (OpenURL... ) ( OpenDB.. ) ( Generate.. ) ( Undo ) ( Edit.. ) ( Save..
~Filter

( Choose lINone ( Apply )
~Current relation ~Selected attribute

Relation: None Name: None Type: None

Instances: None Attributes: None Missing: None Distinct: None Unique: None
~Attributes

( All ) ( None ) . Invert ( Pattern )

{ “ (U’isualize AII)

{ Remove )

Status
[WEICOITIE to the Weka Explorer




e 06 Weka Explorer
{ Preprocess | Classify Cluster  Associate  Select attributes  Visualize |
( Open file... ) (Dpen URL...) ( Open DB... ) ( Generate... ) Undo ( Edit... ) ( Save... )
~Filter
Chovly
~Current relation Selected attribute
Relation: iris ' Name: sepallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 35 Unique: 9 (6%)
~Attributes i Statistic Value
| Minimum 4.3
| Maximum 7.9
( All _) ( None ) ( Invert ) C Pattern _) itesn S 843
o e | StdDev 0.828
1_sepallength |
2 Isepalwidth |
3 Ipetallength -
4 |petalwidth Class: class (Nom) Q (Vlsualize AII)
5 lclass
( Remove
~Status

gox
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Weka Explorer

{ Preprocess | Classify

Cluster  Associate Select attributes

. 1
Visualize

( Open file... ) (Dpen URL...) ( Open DB... ) ( Generate... )

Undo ( Eedit.. ) ( save.. )
~Filter
~Current relation ~Selected attribute
Relation: iris Name: sepallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 35 Unique: 9 (6%)
~Attributes . Statistic Value
| Minimum 4.3
| Maximum 7.9
( All _) ( None ) ( Invert ) ( Pattern _) Mean S 843
No. == StdDev 0.828
1| sepallength '
2 Isepalwidth |
3 Ipetallength - .
4 |petalwidth Class: class (Nom) Q (Vlsualize AII)
5 lclass
( Remove )
~Status

0K




e 06 Weka Explorer
{ Preprocess | Classify Cluster  Associate  Select attributes  Visualize |
( Open file... ) (Dpen URL...) ( Open DB... ) ( Generate... ) Undo ( Edit... ) ( Save... )
~Filter
~Current relation ~Selected attribute
Relation: iris Name: class Type: Nominal
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 3 Unique: 0 (0%)
~Attributes - Label Count
| Iris-setosa 50
| Iris-versicolor 50
( All _) ( None ) ( Invert ) ( Pattern _) | Iris-virginica 50
No. Name ||
1 Isepallength
2 Isepalwidth |
3 Ipetallength - .
4 |petalwidth Class: class (Nom) Q (Vlsualize AII)
5 class |
0 50
~Status
- < O

0K




006 Weka Explorer
{ Preprocess " Classify Cluster Associate  Select attributes  Visualize

( Open file... :} ( Open URL...} ( Open DB... :} ( Generate... jr Undo ( Edit.. jr ( Save.. :;
~Filter
( Choose ) None ( Apply )
rCurrent relation 11 Selected attribute i
Relation: iris Name: class Type: Nominal
. Instances: 150 Attributes: 5 || Missing: 0 (0%) Distinct: 3 Unique: 0 (0%)
~Attributes - y Label Count
Iris-setosa 50
4 W . \ [ Iris-versicolor 50 '
( Al ) ( None ) ( Invert ) ( Pattern ) 2 50 |
No. Name '
1_Isepallength |
2 Isepalwidth !
3|_|petallength — =
4 Ipetalwidth Class: class (Nom) m (\‘Iﬂsualize All )
5 class ]

50

Remove )

™

~Status -

OK | Log #“A x 0
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sepallength

sepalwidth

33

51

rpetallength
50

r
4.3

~petalwidth
49

2.5

6.9 |



e 06 Weka Explorer
{ Preprocess | Classify Cluster  Associate  Select attributes  Visualize |
(Gpen ﬁle...) (Dpen URL...) ( Open DB... ) (Generate... ) Undo ( Edit... ) ( Save... )
~Filter

Choose ) None

~Current relation

Relation: iris
Instances: 150

Attributes: 5

~Attributes

( All _:)( None )( Invert ) C Pattern _)

No.
1/ Isepallength
2 Isepalwidth

3 petallength

4 petalwidth
5 lclass

( Remove

( Apply )

Selected attribute

| Name: petallength

Missing: 0 (0%) Distinct: 43

Type: Numeric
Unique: 10 (7%)

i Statistic

| Minimum 1

| Maximum 6.9

| Mean 3.759

_ | StdDev 1.764

Value

:Classr class (Nom)

% (Visualize All)

~Status
| OK
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Weka Explorer

{ Preprocess | Classify

Cluster

Associate

Select attributes

. 1
Visualize

( Open file... ) (Dpen URL...) ( Open DB... ) ( Generate... )

Undo (

Edit...

Save... )

3¢

_ | StdDev

~Filter
-Nnng
~Current relag
Relation: iris
Instances: 150 Attributes: 5
~Attributes
( All _:)( None )( Invert ) C Pattern _)
No. Name
1/ Isepallength
2 Isepalwidth
3 petallength
4 petalwidth
5 lclass
( Remove

( Apply )

Selected attribute

| Name: petallength

Missing: 0 (0%) Distinct: 43

Type: Numeric
Unique: 10 (7%)

i Statistic

| Minimum 1

| Maximum 6.9

| Mean 3.759
1.764

Value

:Classr class (Nom)

% (Visualize All)

~Status
| OK




==

Weka Explorer

{r Preprocess | Classify  Cluster  Associate  Select attributes = Visualize |
( Openfile... ) ( Open URL...) ( Open DB... :,l ( GCenerate... ) Undo ( Edit... ) ([ Save.. :,l
-Filter
. weka |( Apply :J
L ¥ L filters
AllFilter -Selected attribute

— MultiFilter
P | | supervised
¥ |7 unsupervised
P | 0 attribute
P |} instance

{Eilter...:) (:ﬂemnve filter-) ( Close )

o 5

Ok

Pattern

)

Name: petallength
Missing: 0 (0%)

Distinct: 43

Type: Numeric
Unique: 10 (7%)

Statistic
Minirmum
Maximum
Mean
StdDev

6.9
3.759
1.764

Value

' Class: class iNom)

'#] (Visualize All )

4




==

Weka Explorer

{r Preprocess | Classify

Cluster

Associate

Select attributes

H " 1
Visualize

( Openfile... ) ( Open URL...) ( Open DB... :,l ( GCenerate... ) Undo ( Edit... ) ([ Save.. :,l
~Filter
e weka |CT|‘_‘:I-|"|F:,I
L ¥ L filters
AllFilter -Selected attribute
MultiFilter Name: petallength Type: Numeric
> [l supervised Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)
¥ | unsupervised Statistic Value
b | attribute E”’“fﬂum ; ;
) aximum ;
P | instance E i g
= | StdDev 1.764

o 5

{Eilter...:) (:ﬂemnve filter-) ( Close )

Ok

)

' Class: class iNom)

'#] (Visualize All )

4
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Weka Explorer

{ Preprocess | Classify = Cluster = Associate  Select attributes  Visualize |
( Open file... ) {E}pen URL...:} ( OpenDB... ) { Generate... ) Unde k Edit... ) ( Save.. )
-Filter
weka ast ‘fx Apply )
L W L7 filters T
AllFittar ~Selected attribute
" MultiFilter Mame: petallength Type: Numeric
> G Supui e Missing: O (0%) Distinct: 43 Unique: 10 (7%)
¥ | attribute E Einirﬂum ; 4
Patt aximum :
=) Al Qirfattern ) |l vean 3.759
_ AddCluster ——————| | StdDev 1.764
 AddExpression -
 AddID
 AddMNoise
~ Addvalues Class: class (Nom) '+ (visualize All )
7 Center
~ ChangeDateFormat
_ ClassAssigner
~ ClusterMembership
_ Copy
_ Discretize
_ FirstOrder
" InterguartileRange :
i — = , 6.9
_ Filter... ) ( Remove filter ) { Close )
OK

[ bog-—) x 0
1



e 06 Weka Explorer
{ Preprocess | Classify Cluster  Associate  Select attributes  Visualize |
( Open file... ) (Dpen URL...) ( Open DB... ) ( Generate... ) Undo ( Edit... ) ( Save... )
~Filter
fl}ls:retize_—ﬂ 10_—M_—1.&!2_ fifs_t—last .: Apply |
~Current relation Selected attribute
Relation: iris | Name: petallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)
~Attributes i Statistic Value
| Minimum 1
| Maximum 6.9
( All _) ( None ) ( Invert ) C Pattern _) !Mean 3.759
o e | StdDev 1.764
1[_|sepallength |
2 Isepalwidth i
3 petallength >
4 |petalwidth Class: class (Nom) Q (Vlsualize AII)
5 lclass
( Remove )

~Status
| OK




e 06 Weka Explorer
{ Preprocess | Classify Cluster  Associate  Select attributes  Visualize |
( Open file... ) (Dpen URL...) ( Open DB... ) ( Generate... ) Undo ( Edit... ) ( Save... )
~Filter
{ Choose ) Discretize -B 10 -M -1.0 -R first-last (" Apply
~Current relation ~Selected attribute
Relation: iris Name: petallength Type: Numeric
Instances: 150 Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)
~Attributes . Statistic Value
| Minimum 1
| Maximum 6.9
( All _) ( None ) ( Invert ) ( Pattern _) ' Mean 3.759
No. == StdDev 1.764
1 Isepallength
2 Isepalwidth
3 petallength >
4 |petalwidth Class: class (Nom) a (Vlsualize AII)
5 lclass
( Remove )
~Status

0K
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Weka Explorer

[Prepmtess Classify = Cluster = Associate  Select attributes

Visualize

1

|

C Open file... ) (Dpen URL...) ( Open DB... ) ( Generate... ) -

Undo ( Edit... )( Save... )

~Filter

A6 weka.gui.GenericObjectEditor

| Choose :I|Discretiza

~Current relation

Relation: iris
Instances: 150

—Attributes

( At ) ( Na

it !
1/ Isepallengt
2| |sepalwidth
3 |petallengt
4 petalwidth
5[ lclass

Status
|7 OK

weka.filters.unsupervised.attribute.Discretize

|IE Apply |

-About

An instance filter that discretizes a range of numeric
attributes in the dataset into nominal attributes.

( More )

( Capabilities )

Type: Numeric
Unique: 10 (7%)

attributelndices first-last

bins 10

desiredWeightOfinstancesPerinterval -1.0

findNumBins | False

f
ignoreClass  False

; : f
invertSelection False

Value

44 {‘Uisualize AII)

makeBinary tFaIsa

useEqualFrequency :False

3@ @ @ &

( Open... }(: Save... :J( OK

A
jﬁ { Cancel p




NaNala Weka Explorer

1

|

[Prepmcess Classify =~ Cluster = Associate  Select attributes = Visualize

( Open file... ) (Dpen URL...) ( Open DB... ) ( Cenerate... ) - Unda ( Edit... ) 'C Save... )
_Filter eeas weka.gui.GenericObjectEditor
(-mhiﬂmtizﬂweka.fiIter5.unaupenrisEd.attribute.[]if.cretize | Apply
-About
pcurrent relathlﬂn An instance filter that discretizes a range of numeric ( M j
Relation: iris attributes in the dataset into nominal attributes. ore Type: Numeric
Instances: 150 {Capabilitiea) Unique: 10 (7%)
-Attributes————————— | Value
( All :] ( No attributelndices first-last !
No. | _ bins 10 4
1/ Isepallengt i i
2 [ sepalwidth desiredWeightOfinstancesPerinterval -1.0
3 petallengt ‘ PR
4 petalwidth findNumBins  False I-H i I:"u"iSUEl"EE AII)
5[ lclass f
ignoreClass  False I"'H
invertselection False
i Sel _Fal 4
makeBinary | False 4
( useEqualFrequency r False }-%-]
( Open... } (: Save... :) ( OK jﬁ f: Cancel H'if
i

OK

|'5tatu5




AAA

Weka Explorer

{

!Preprﬂcess Classify  Cluster  Associate  Select attributes

- )
Visualize ]

(__E}pen file... :l I{:Dpen URL...) ( Open DB... ) [f Generate... ) - Undo I{: Edit... -_j ( Save... )
Filter e weka.gui.GenericObjectEditor
(m‘niumtizqweka.fiIters.unsupewised.artributE.DiS{rEtizE | =
-About
puermat relatlt_::n An instance filter that discretizes a range of numeric "C M )
Relation: iris attributes in the dataset into nominal attributes. ore Type: Numeric
Instances: 150 (EapabilitiES) Unigue: 10 (7%)

-Attributes

All Na

_Nq.

1 sepallength
2| |sepalwidth
3 petallengt
4| |petalwidth
5[ lclass

attributeindices | first-last

bins 10

desiredWeightOfinstancesPerinterval -1.0

findNumBins : False

= I
ignoreClass | False

5 7 r
invertSelection | False

e f
makeBinary False

useEqualFrequency ,rTrue

CIC IR JC JE

IC Open... }t: Save... )f: OK

j} ( Cancel

)

Status
OK

Yalue

v |, (‘u"isualiz& AII:I

A

Clos ) . 0

P
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Weka Explorer

{

!Preprﬂcess Classify  Cluster  Associate  Select attributes

- )
Visualize ]

(__E}pen file... :l I{:Dpen URL...) ( Open DB... ) [f Generate... ) -

Undo I{: Edit... )( Save... )

~Filter

8eee weka.gui.GenericObjectEditor

| Choose :I‘Di:u'_retizq

~Current relation

Relation: iris
Instances: 150

-Attributes

All Na

_Nq.

1 sepallength
2| |sepalwidth
3 petallengt
4| |petalwidth
5[ lclass

1 open.. ) (

weka.filters.unsupervised.attribute.Discretize

| [ Apply )

-About

An instance filter that discretizes a range of numeric
attributes in the dataset into nominal attributes.

IC More j

CfapabilitiES )

attributeindices | first-last

bins 10

desiredWeightOfinstancesPerinterval -1.0

findNumBins : False

= I
ignoreClass | False

5 7 r
invertSelection | False

e f
makeBinary False

useEqual

CIC IR JC JE

Status
OK

Type: Numeric
Unigue: 10 (7%)

Yalue

v |, (‘u"isualiz& AII:I

B

Clos ) . 0

P




e 06 Weka Explorer
{ Preprocess | Classify Cluster  Associate  Select attributes  Visualize |
( Open file... ) (Dpen URL...) ( Open DB... ) ( Generate... ) Undo ( Edit... ) ( Save... )
~Filter
{ Choose ) Discretize -F -B 10 -M -1.0 -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%)
~Attributes i Statistic Value
| Minimum 1
| Maximum 6.9
( All _) ( None ) ( Invert ) C Pattern _) !Mean 3.759
o e | StdDev 1.764
1[_|sepallength |
2 Isepalwidth i
3 petallength >
4 |petalwidth Class: class (Nom) Q (Vlsualize AII)
5 lclass
( Remove )

~Status
| OK




e 06 Weka Explorer
{ Preprocess | Classify Cluster  Associate  Select attributes  Visualize |
( Open file... ) (Dpen URL...) ( Open DB... ) ( Generate... ) Undo ( Edit... ) ( Save... )
~Filter
'Dls:retize -F -B 10 -M -1.0 -R first-last
~Current relation ~Selected attribute
Relation: iris Name: petallength
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 43
~Attributes - Statistic
| Minimum 1
| Maximum 6.9
( All _) ( None ) ( Invert ) ( Pattern _) Mean 3.759
No. == StdDev 1.764
1 Isepallength
2 Isepalwidth
3 petallength >
4 |petalwidth Class: class (Nom) a (Vlsualize AII)
5 lclass
( Remove )
~Status

0K
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Weka Explorer

{ Preprocess | Classify  Cluster

Associate

Select attributes ~ Visualize |

( Open file... ) (Dpen URL...) ( Open DB... ) ( Generate... ) (

Undo Edit... Save...

) ( 3¢ )

~Filter

(_Choose ) Discretize -F -B 10 -M -1.0 R first-last

~Current relation

Relation: iris-weka.filters.unsupervised.attribute.Dis...
Instances: 150 Attributes: 5

~Attributes

C

All

_) ( None ) ( Invert ) ( Pattern _)

No.
1/ Isepallength
2 Isepalwidth
3 petallength |
4 petalwidth
5 lclass

Name

Remove

. Label Count
|I"(-inf-1.35]' 11 |
|'(1.35-1.45)' 12 m
| '(1.45-1.55]' 14
| '(1.55-3.4) 16

|| '3.4-4.15) 16 be
| '(4.15-4.55]' 18 -

~Selected attribute

Name: petallength
Missing: 0 (0%)

Type: Nominal

Distinct: 10 Unique: 0 (0%)

A O A NDCM 7

:Classr class (Nom)

% (Visualize All)

18
16 16 1Y 16 16
14 14

~Status
- OK




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, ...

5/14/2007 University of Waikato 37



e 06 Weka Explorer
! Preprocess ~ Classify | Cluster Associate  Select attributes  Visualize '

~Classifier

( Choose llZeruH‘.

~Test options ~Classifier output
) Use training set

(O Supplied test set | Set..

@ Cross-validation Folds 10
) Percentage split % 66

( More options... )

" (Nom) class 44

( Start ) € Stop

~Result list (right-click for options)

Status
[ OK
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" Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier

~Test options ~Classifier output
) Use training se
O supplied test set ®  Ser
@ Cross-validation Folds 10
) Percentage split % 66
( More options... )
" (Nom) class 44
( Start 3 ( Stop

~Result list (right-click for options)

Status
{ OK
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Weka Explorer

"Preprocess  Classify | Cluster

Associate

Select attributes

Visualize ]

-Classifier

0 weka

|3 ¥ ¥ classifiers

= > | bayes

» | functions

> |3 lazy

» | meta

P |2 mi

» |3 misc

B |3 trees

¥ L7 rules
 ConjunctiveRule
_ DecisionTable
__ JRip
" M5Rules
_ NNge

|l " OneR

 PART

_ Prism

' Ridor

_ ZeroR

L e — L

(Eilter...j liﬂemuvefilterj { Close :'J

—W—'

sifier output

Status
|7 0K

(o) g x0




NoYala) Weka Explorer
[Prepmc&ss  Classify | Cluster Associate = Select attributes Visualize]

~Classifier
L weka
|| ¥ ¥ classifiers i
= » [} bayes sifier output
B | @ functions
> |0 lazy
B | meta
B | mi
> | 1 misc
¥ | trees
| ADTree
1 BFTree
_ DecisionStump
~ 1d3
{ 48
| LMT
P | M5P
METree
RandomForest
RandomTree
REFTree

SimpleCart

falnl

(Eilter...:l (Eemtwe filterj ( Close }

—W—"

|'5tatu5

OK




e 06 Weka Explorer
! Preprocess ~ Classify | Cluster Associate  Select attributes  Visualize '

~Classifier

( Choose l|j48 -C0.25 -M2

~Test options ~Classifier output
) Use training set

(O Supplied test set | Set..

@ Cross-validation Folds 10
) Percentage split % 66

( More options... )

" (Nom) class 44

( Start ) € Stop

~Result list (right-click for options)

Status
[ OK




e 06 Weka Explorer
" Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier

( Choose ]|,|4B -C0.25 -M2

~Test options

Classifier output

) Use training set

O supplied test set | Set..

@ Cross-validation Folds 10

) Percentage split % 66

( More options... )
" (Nom) class 44
( Start 3 ( Stop

~Result list (right-click for options)

Status
{ OK




. 806886 weka.gui.GenericObjectEditor !
' Pre weka.classifiers.trees 48 ze |
5 - - - -_i
~Classifier ~About
| Choose }|J43 —C .21 | Class for generating a pruned or unpruned C4. { More )
-Test options ———————— (Eapabilitiesj}
) Use training set
- - { i
) Supplied test set binarySplits _ False 4
(*) Cross-validation F confidenceFactor (.25
i .
Percentage split
= debug f False I-H
l[: More optiol
minNumObj 2

_(Nom) class i =

—

C Start ) | reducedErrorPruning False

~Result list {right-click fi

3 &

f
savelnstanceData | False

seed 1

i s [
subtreeRaising  True

unpruned ' False

2 & &

)
useLaplace False

|'5tatu5

(: Open... )( Save... )L': OK :1( Cancel )
4 Log x 0
o —K:) # =




|

ene weka.gui.GenericObjectEditor

—

—Classifier

| Choose :||j43 -C 0.2

-Test options

) Use training set
£ Supplied test set

=2 . ;
(*) Cross-validation F

) Percentage split

l[: More optiol

“(Nom) class |

( Start )

~Result list {right-click fi

—

OK

i
i F"i weka.classifiers.trees 48

o

~About

Class for generating a pruned or unpruned C4.

li More )

(Eapabilities :1

|'5tatu5

binarySplits False

H

confidenceFactor 0.25

debug f False

I_i;“i

minNumObj 2

numFolds 3

reducedErrorPruning False

f
savelnstanceData | False

3 &

seed 1

0 - r
subtreeRaising  True

unpruned J False

)
useLaplace False

2 & &

) ( Save... ) L': OK

(: Open...

:1( Cancel |

P
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! Preprocess ~ Classify | Cluster Associate  Select attributes  Visualize '

~Classifier

( Choose l|j48 -C0.25 -M2

~Test options ~Classifier output
) Use training set

(O Supplied test set | Set..

@ Cross-validation Folds 10
) Percentage split % 66

( More options... )

" (Nom) class 44

( Start ) € Stop

~Result list (right-click for options)

Status
[ OK
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" Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier

( Choose ]|,|4B -C0.25 -M2

~Test options ~Classifier output

) Use training set

O supplied test set | Set..
@ Cross-validation Folds 10
) Percentage split % 66

More options... )

[ (Nom) class

( Start ) € Stop

~Result list (right-click for options)

Status
{ OK




e 06 Weka Explorer
! Preprocess ~ Classify | Cluster Associate  Select attributes  Visualize '

~Classifier

( Choose l|j48 -C0.25 -M2

~Test options ~Classifier output

) Use training set

(O Supplied test set | Set..

O Cross-validation Ffolds 10
%) Percentage split % 66

( More options... )

" (Nom) class 44

( Start ) € Stop

~Result list (right-click for options)

Status
[ OK
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" Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier

( Choose ]|,|4B -C0.25 -M2

~Test options ~Classifier output

) Use training set
O supplied test set | Set..

O Cross-validation Ffolds 10
%) Percentage split % 66

( More options... )

[ (Nom) class

( Start ) € Stop

~Result list (right-click for options)

Status
{ OK
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Weka Explorer

—Classifier

~Test options

) Use training set

: (Nom) class

' Preprocess  Classify  Cluster = Associate = Select attributes  Visualize |
th‘m C0.25 -M 2 ® O O Classifier evaluation options
E Output model
E Output per-class stats
() Supplied test set | ~ Set...
- | Qutput entropy evaluation measures
() Cross-validation Folds 10
() Percentage split % |66 ™ Output confusion matrix
More options...
W™ store predictions for visualization
S F
“ || _ Output predictions
( Seait :] ' ot " | Cost-sensitive evaluation | Set..
~Result list (right-click for options)
Random seed for Xval / % Split 1
__ Preserve order for % Split
| Output source code WekaClassifier
( OK R
s

Status

OK




OO Weka Explorer

' Preprocess  Classify  Cluster = Associate = Select attributes  Visualize |

—Classifier

Cm)h*"lﬂ C0.25 -M 2 ® O O Classifier evaluation options
‘ E Output model

~Test options

i i
. Use training set M Output per-class stats

) Supplied test set -~

=, B | Qutput entropy evaluation measures
_ Cross-validation Folds 10

(*) Percentage split % 66 ™ Output confusion matrix

More options...

W™ store predictions for visualization

: (Nom) class

4 e
et

| Output predictions

IE Start ) - Stop

~Result list (right-click for options)

" | Cost-sensitive evaluation | Set..

Random seed for Xval / % Split 1

_! Preserve order for % Split

" Output source code WekaClassif

| OK

Tﬂtatu 5




e 06 Weka Explorer
! Preprocess ~ Classify | Cluster Associate  Select attributes  Visualize '

~Classifier

( Choose l|j48 -C0.25 -M2

~Test options ~Classifier output

) Use training set

(O Supplied test set | Set..

O Cross-validation Ffolds 10
%) Percentage split % 66

( More options... )

" (Nom) class 44

( Start ) € Stop

~Result list (right-click for options)

Status
[ OK




e 06 Weka Explorer
" Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier

( Choose ]|,|4B -C0.25 -M2

~Test options ~Classifier output

) Use training set
O supplied test set | Set..

O Cross-validation Ffolds 10
%) Percentage split % 66

( More options... )

[ (Nom) class 44

( Start Stop

~Result list (right-Wgk for options)

Status
{ OK




e 06 Weka Explorer
" Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier
( Choose ]|,|4B -C0.25 -M2
~Test options ~Classifier output
) Use training set === Run information ===
P I Scheme: weka.classifiers.trees.J48 -C 0.25 =M 2
(O Supplied test set | Set.. e Yaka
O Cross-validation Folds 10 e, W
. sepallength
) Percentage split % 66 ity
- petallength
( More options... ) petalwidth
class
Test mode: split 66% train, remainder test
" (Nom) class 44
\ === Classifier model (full training set) ===
J48 pruned tree
( Start ) L ot ] | SR
~Result list (right-click for options) petalwidth <= 0.6: Iris-setosa (50.0)
talwideh > 0.6
11:00:59 - trees.J48 talwidth <= 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 (46.0/1.0)
Humber of Leaves : 5 -
ik
Size of the tree : 9 T
N e | Bl

Status
e
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Weka Explorer

(

" Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |
~Classifier
( Choose ]|,|4B -C0.25 -M2
~Test options ~Classifier output
O Use training set === Run information ===
i Scheme: weka.classifiers.trees.J48 -C 0.25 =M 2
(O Supplied test set | Set.. e Yaka
O Cross-validation Folds 10 ﬂ:;iﬂﬁﬁ:s ;sn
. sepallength
) Percentage split % 66 ity
- petallength
( More options... petalwidth
class
Test mode: split 66% train, remainder test
>
L(Nam} class === Classifier model (full training set) ===
J48 pruned tree
( Start ) T | e s

~Result list (right-click for options)

11:00:59 - trees.J48

petalwidth <= 0.6: Iris-setosa (50.0)
talwideh > 0.6
talwideh <= 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 (46.0/1.0)

Humber of Leaves : 5 -
&

Size of the tree : 9 3

—_— 3 Jalr

Status
OK

Clos ) g ™0

A




e 06 Weka Explorer
" Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier
( Choose ]|,|4B -C0.25 -M2
~Test options ~Classifier output
O Use training set r~
- — Time taken to build model: 0.09 seconds
(0 Supplied test set Set...
' === Evaluation on test split ===
O Cross-validation Ffolds 10 === Summary ===
*) Percentage split % 66 Correctly Classified Instances 49 96.0784 %
Incorrectly Classified Instances 2 3.9216 3
. Kappa statistic 0.9408
( More options... || [Pty 0.0396
Root mean squared error 0.1579
, _ Relative absolute error B.8979 %
(Nom) class Fﬂ Root relative squared error 33.4091 %
. Total Number of Instances 51
( Start ) ( Stop === Detalled Accuracy By Class ===
- = - - TP Rate FP Rate Precision Recall F-Measure ROC Area Class
~Result list (right-click for options) 1 0 1 1 1 1 Iris
1 0.063 0.905 1 0.95 0.969 Iris
11:00:59 - trees.J48 0.882 0 1 0.882 0.938 0.967 Iris
=== Confusion Matrix ===
a b ¢ <=-= classified as
15 0 0 a = Iris-setosa
019 0 b = Iris-versicolor
0 215 c = Iris-virginica
s
v
N e | Valr»!

Status
e




e 06 Weka Explorer
' Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier
[ Choose ]!143 -C0.25 -M2
~Test options ~Classifier output
O Use training set 2
- Time taken to build model: 0.09 seconds
) Supplied test set Set...
: === 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 %
. Kappa statistic 0.9408
( More options... Rl s sneoiote arror 0.0396
Root mean squared error 0.1579
r Relative absolute error B8.8979 3%
(Nom) class F’-i Root relative squared error 33.4091 %
. Total Number of Instances 51
( Start ) o Stop ' === Detalled Accuracy By Class ===
A S - _ TP Rate FP Rate Precision Recall F-Measure ROC Area Class
~Result list (right-click for options) 1 0 1 1 1 1 Iris
1 0.063 0.905 1 0.95 0.969 Iris
11:00:59 - trees.J48 0.882 0 1 0.882 0.938 0.967 Iris
=== Confusion Matrix ===
a b ¢ <=-= classified as
15 0 0 a = Iris-setosa
019 0 b = Iris-versicolor
0 215 c = Iris-virginica
s
v
N e | Jaip

Status
B




e 06 Weka Explorer
' Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier
(‘Choose ) 148 -C 0.25 -M 2
~Test options ~Classifier output
O Use training set =
- _ Time taken to build model: 0.09 seconds
(0 Supplied test set Set...
; === 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
. Kappa statistie 0.9408
( More options.... B Mo shadiate stxor 0.0396
Root mean squared error 0.1579
r Relative absolute error B.8979 %
(Nom) class 1% | Root relative squared error 33.4091 %
- Total Number of Instances 51
( Start ) € 5, View in main window —
Racule it (Aabe ek s ~ View in separate window Recall F-Measure ROC Area Class
esult list {rlg t=Clic or optic SﬂVE rESUlt buffer i 3'95 ;'959 i;t:
11:00:59 - trees.J48 Delete result buffer 0.882 0.938 0.967  Iris{
Load model
Save model
Re-evaluate model on current testset «r
s
Visualize classifier errors It
Visualize tree - —— e Yalrl

Visualize margin curve
[Status Visualize threshold curve »

OK Visualize cost curve »




6 Weka Explorer

[Preprucess, Classify = Cluster  Associate  Select attributes "h"iSl.lElliZEj

~Classifier
M O @ Weka Classifier Tree Visualizer: 11:00:59 - trees )48 (iris)

( Choose }\Ha ~C Ul Trae View

-Test options

ﬂ Use training set

) Supplied test set Q
{) Cross-validation <= 0.6
(*) Percentage split ‘ 96.0784 %
3.9216 %
( More optio
—— Q e 4501101
s (| - Q
DC Area (Class
1 Iris
MYy = 0.969 Iris

)
~Result list l{rightclick1 S

c = Iris-virginica

Status
{ QK
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' Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier
(‘Choose ) 148 -C 0.25 -M 2
~Test options ~Classifier output
) Use training set p
- . Time taken to build model: 0.09 seconds
(0 Supplied test set Set...
; === 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
. Kappa statistie 0.9408
( More options.... B Mo shadiate stxor 0.0396
Root mean squared error 0.1579
r Relative absolute error B.8979 %
(Nom) class H-] Root relative squared error 33.4091 %
- Total Number of Instances 51
- === iled Accuracy By Class ===
Start Sto pace)
( ) " View in main window
- s = - Recall F-Measure ROC Area Class
~Result list (right-click for options). View in separate window 1 1 1 Iris.
1 0.95 0.969 Iris;
11:00:59 - trees.J48 Save result buffer 0.882 0.938 0.967  Iris{
Delete result buffer
Load model
Save model
Re-evaluate model on current test set
s
Visualize classifier errors ==
Visualize tree —_— Yalnl

Visualize margin curve
[Status Visualize threshold curve 3

OK Visualize cost curve 4
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Weka Explorer
[Preprncess Classify =~ Cluster  Associate = Select attributes ‘u"isualizej
~Classifier————— — - -
8086 Weka Classifier Visualize: 11:00:59 - trees.J48 (iris)
X: petallength (Num) 3] | Y: petalwidth (Num) e
Colour: class (Nom) e Select Instance 3 =
Reset ( Clear :)(: DPEI'I }( Save j Jitter _
~Plot: iris_predicted
= ——— — 96.0784 3
£.3 ¥ n® % e 3.9216 %
e L e R
X X 'y I LI T
® " e A i
ala =g
:I:Nnm}{ﬂ I - w b L
1.3 ® ﬁxﬁx:{x Y ::- i I ':.- T
5 ® ® X % v
n ] of
; : H .
~Result lis * L . ea c%;i:
AR v P 59 Iris
ll-ﬂﬂj 0.3 WM R ET Iris
1 :.I.-'- 6.4
~Class colour
Iris-setosa Iris=-versicolor Iris=virginieca >
&
] ¥
? FErw
Status
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" Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier
( Choose ]|,|4B -C0.25 -M2
~Test options ~Classifier output
O Use training set r~
- — Time taken to build model: 0.09 seconds
(0 Supplied test set Set...
' === Evaluation on test split ===
O Cross-validation Ffolds 10 === Summary ===
*) Percentage split % 66 Correctly Classified Instances 49 96.0784 %
Incorrectly Classified Instances 2 3.9216 3
. Kappa statistic 0.9408
( More options... || [Pty 0.0396
Root mean squared error 0.1579
, _ Relative absolute error B.8979 %
(Nom) class Fﬂ Root relative squared error 33.4091 %
. Total Number of Instances 51
( Start ) ( Stop === Detalled Accuracy By Class ===
- = - - TP Rate FP Rate Precision Recall F-Measure ROC Area Class
~Result list (right-click for options) 1 0 1 1 1 1 Iris
1 0.063 0.905 1 0.95 0.969 Iris
11:00:59 - trees.J48 0.882 0 1 0.882 0.938 0.967 Iris
=== Confusion Matrix ===
a b ¢ <=-= classified as
15 0 0 a = Iris-setosa
019 0 b = Iris-versicolor
0 215 c = Iris-virginica
s
v
N e | Valr»!

Status
e
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' Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier
!143 -C0.25 -M2
~Test options ~Classifier output
) Use training s 2
- Time taken to build model: 0.09 seconds
) Supplied test set Set...
: === 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 %
: Kappa statistic 0.9408
( More options... Rl s sneoiote arror 0.0396
Root mean squared error 0.1579
r Relative absolute error B8.8979 3%
(Nom) class F’-‘ Root relative squared error 33.4091 %
. Total Number of Instances 51
( Start ) o Stop ' === Detalled Accuracy By Class ===
A S - _ TP Rate FP Rate Precision Recall F-Measure ROC Area Class
~Result list (right-click for options) 1 0 1 1 1 1 Iris
1 0.063 0.905 1 0.95 0.969 Iris
11:00:59 - trees.J48 0.882 0 1 0.882 0.938 0.967 Iris
=== Confusion Matrix ===
a b ¢ <=-= classified as
15 0 0 a = Iris-setosa
019 0 b = Iris-versicolor
0 215 ¢ = Iris-virginica
s
v
N e | Jaip

Status
B
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Weka Explorer

|

.r Preprocess — Classify | Cluster  Associate  Select attributes  Visualize ]
-Classifier
. weka M2-N500-VO-S50-E20-Ha
| ¥ .7 classifiers
= [} bayes || lzifier output
¥ ¥ functions | >
= s ¢ taken to build model: 0.09 seconds
_ IsotonicRegression !
. Evaluation on test split ===
_ LeastMed5qg SUmmary === P
LibSVM
o ; ectly Classified Instances 43 96.07E4 %
__ LinearRegression irrectly Classified Instances 2 3.9216 %
" Loaqistic 1la statistiec 0.9408%
= 9 y | absolute error 0.0396
3 ~ MultilayerPerceptron . mean squared error 0.1579
] i itive absolute error H.EIT9 %
E _1 PaceRegression [l |: relative squared error 33.4091 %
_ PLSClassifier 11 Number of Instances 51
' _ RBFNetwork Detailed Accuracy By Class ===
SimpleLinearRegression
| = ! late FP Rate Precision Recall F=Measure RCOC Area Class
~ SimpleLogistic 0 1 1 1 1 Iris.
3 SMO 0.063 0.905 1 0.95 0.969 Iris:
[ . BEZ Q 1 0.882 0.938 0.967 Iris.
_ SMOreqg |
SVMreq Confusion Matrix ===
E. : -
VotedPerceptron a b € <-= classified as
——— 4 0 0 a = Iris-setosa
Winnow 19 0 b = Iris-versicolor
2 15 c = Iris=virginica
"
Filter... Remove filter Close =
(_Eilter... ) (R ) ((Glose ) 3

Status
{ OK

((log ) g x0
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' Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier

| Choose }IMuItllayerPerceptrun -L0.3-M0.2-N500-VO-S0-E20-Ha

~Test options ~Classifier output
O Use training set =~
C: Supplied test set . Seti Time taken to build model: 0.09 seconds
— === Evaluation on test split ===
O Cross-validation Folds 10 === Summary ===
EB‘PErcentage split % 66 Correctly Classified Instances 49 96.0784 %
Incorrectly Classified Instances 2 3.9216 %
( More options... ) Kappa statistic 0.9408
Mean absolute error 0.0396
Root mean squared error 0.1579
f = Relative absolute error B.B979 %
_(Nom) class M Root relative squared error 33.4091 %
Total Number of Instances 51
( Start ) C Stop - === Detailed Accuracy By Class ===
-Result list {right'C“Ck fﬂ'r ﬂplinﬂS) TPlﬂﬂ.tE‘ FPDRﬂ.tE PrEiiSiDI‘I Rfﬂall F-HTE.S'L'II'E R\D.'l.': Area C%?f:
. = 1 0.063 0.905 1l 0.95 0.969 Iris
11:00:59 - trees.J48 0.882 0 1 0.882 0.938 0.967 Iris

=== Confusion Matrix ===

a b c <-=- glassified as
15 o 0 a = Iris-setosa
019 0 b = Iris-versicolor
0 2 15 c = Iris-virginica

- y 103

Status
B
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—
_Prei
~Classifier

. Choose )tMultllayerF

~Test options

) Use training set
(0 Supplied test set

O Cross-validation ¢
*) Percentage split

( More optior

t (Nom) class

( Start )

~Result list (right-click fc
11:00:59 - trees.J48

Status
OK

weka.classifiers.functions.MultilayerPerceptron
-About

A Classifier that uses backpropagation to classify
instances.

Gul | True

True

r
_False

' False
L.

@ @ @ @

hiddenLayers a

learningRate 0.3

momentum 0.2

nominalToBinaryFilter ~ True

i
normalizeAttributes | True

1 L] [
normalizeNumericClass | True

randomSeed 0

reset | False

@ @@ @

trainingTime 500

validationSetSize 0

validationThreshold 20

( open.. ) ( save. )( OK

) ( Cancel

)

-

s Visualize |
=
5
49 96.0784 %
2 3.9216 %
0.9408
0.0396
0.1579
8.8979 1
33.4091 %
51
F-Measure ROC Area Class
1 1 Iris{
0.95 0.969 Iris;
0.938 0.967  Iris
&
v
i | e
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Weka Explorer

[

iFrepmcess - Classify | Cluster

Associate

Select attributes

Visualize |

~Classifier

| Choose IIMuItllayerPerceptrun -L0.3-M0.2-N500-VO-S0-E20-Ha

~Test options
) Use training set

~Classifier output

(O Supplied test set | Set..

O Cross-validation Folds 10
®) Percentage split % 66

( More options...

t (Nom) class

( Start ) Stop

ick for options)

11:00:59 - trees.J48

Time taken to build model: 0.09 seconds

=== Evaluation on test split ===
=Ea= sl.mry EE=

Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistic

Mean absolute error

Root mean squared error

Relative absolute error

Root relative squared error
Total Number of Instances

=== Detailed Accuracy By Class ===

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

=== Confusion Matrix ===

a b c <-=- glassified as
15 o 0 a = Iris-setosa
019 0 b = Iris-versicolor
0 2 15 c = Iris-virginica

49 96.0784 %
2 3.9216 %
0.9408
0.0396
0.1579
8.8979 %

33.4091 %

51

F-Measure ROC Area Class

1 1 Iris
0.95 0.969 Iris
0.938 0.967 Iris

1 T I T I T )

&
v

Yaln!

Status
OK

Log x 0
Clos ) g g



006 Neural Network

® Iris-setosa
3 lris-versicnlnr‘
® Iris-virginical

~Controls

Epoch 0 Learning Rate = 0.3

Num Of Epochs 500
Error per Epoch = 0 Momentum = 0.2

.




006 Neural Network

® Iris-setosa
3 lris-versicnlnr{
o Iris-virginical

~Control

Epoch 0 Learning Rate = 0.3

Num Of Epochs 500

Error per Epoch = 0 Momentum = 0.2

/_‘.-"'_.-
.




e 06 Weka Explorer

[

' Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier

( Choose 1[Multllayer?erceptrun -L0.3-M0.2-N500-VO-S0-E20-Ha-G-R

~Test options ~Classifier output
) Use training set
- Time taken to build model: 5.91 seconds
(0 Supplied test set Set...
: === Evaluation on test split ===
O Cross-validation Folds 10 === Summary ===
®) Percentage split % 66 Correctly Classified Instances 50
Incorrectly Classified Instances 1
. Kappa statistic 0.9704
( More options... BB e ahoornts ercar 0.0239
Root mean squared error 0.1101
r Relative absolute error 5.3594 %
(Nom) class F’-‘ Root relative squared error 23.2952 %
. Total Number of Instances 51
( Start ) o Stop ' === Detalled Accuracy By Class ===

TF Rate FP Rate Precision Recall F-Measure

~Result list (right-click for options) 1 0 1 1 1
1 0.031 0.95 1 0.974
13:57:12 - functions.MultilayerPerceptron 0.941 0 1 0.941 0.97

=== Confusion Matrix ===

a b c == classified as
1s 0 o0 a = Iris-setosa
0 19 0 b = Iris-versicolor
0 1 16 ¢ = Iris-virginica

- —-—-——-——-——————)

968.0392 %
1.9608 3

ROC Area Class
1 Iris:
0.998 Iris
0.998 Iris

e »

Status
OK




8ene

Weka Explorer

{

f = " " - . TR
. Preprocess Classify | Cluster  Associate  Select attributes = Visualize
~Classifier
0 weka
|| ¥ ¥ classifiers
E ¥ ' bayes sifier output
| ADDE LS
_ BayesNet + taken to build model: 5.91 seconds
L Camplmeriiiaetayes Evaluation on test split ===
_ HNB Summary ===
_ NaiveBayes ‘ectly Classified Instances 50 98.0392 3
MaiveBayesMultinomial wwrectly Classified Instances 1 1.9608 %
- ! ) a statistic 0.9704
_ MNaiveBayesSimple . absolute error 0.0239
| NaiveBavesUndateable | mean squared error 0.1101
- R itive absolute error 5.3594 %
[ _| WAODE . relative squared error 23.2952 %
> | © functions 1l Humber of Instances 51
l > 2 lazy Detailed Accuracy By Class ===
> |3 meta late FP Rate Precision Recall F-Measure ROC Area Class
B B |3 mi 0 1 1 1 1 Irie:
. : 0.031 0.95 1 0.974 0.998 Iris{M
-! > j& misc 941 0 1 0.941 0.97 0.998 Iris:
g
' _J trees Confusion Matrix ===
b ¢ <== glassified as
0 0 a = Iris=setosa
19 0 b = Iris=versicolor
1 16 o= Iris=-virginica L=
A
Filter... Remove filter Close -
(_Eilter... ) (R ) ((Glose ) 3
ﬂ_—-—-—-—-—-—-—-—-—-—-—-—-—-—-—’ - s

Status
OK
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Weka Knowledge Explorer

[ Preprocess ‘WM Cluster [ Associate l Select attributes l Visualize ]

~Classifier

MNaiveBayes

Testoptions

) Use training set

) Supplied test set Set...
O Cross-validation Folds 10
® Percentage split % bb
L": More options... )
[ (Nom) class 44
( Start ) Stop

~Result list (right-click for options)

11:49:05 - trees.j48.J48

14:34:28 - functions.neural.NeuralNetwork

-Classifier output

=== Ewvaluation on test split ===

Summary

Correctly Classified Instances
Incorrectly Classified Instances
Happa statistic

Mean absolute error

Eoot mean squared error
Relative absolute error

Root relative sguared errorc
Total Number of Instances

=== Detailed Accuracy By Class ===

TF Rate FF Rate Frecision Becall

1 a 1 1
1 Q.031 Q.95 1
0.941 a 1 0.941

Confusion Matrix ==

<-— pglassified as

a b &

15 0 0| a = Iris-setosa
019 0| b = Iris-versicolor
0 118 | o= Iris—-virginica

50 g08.0392 %
1 1.9608 %
0.8704
0.0239
0.1101
5,3504 %

23.2952 %

51

F-Measure Class

1 Iris-setosa
0.974 Iris-versicolon
0897 Iris-virginica

QuickTime?and a TIFF (LZW) decompressor are needed to see this picture.
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[ Preprocess Fﬁhﬂdﬁh{ Cluster ' Associate l Select attributes l Visualize ]

~Classifier
MNaiveBayes
Testoptions -Classifier output
() Use training set === Evaluation on test split == -
. Summary
) Supplied test set Set...
Correctly Classified Instances 30 98.0392 %
O Cross-validation Folds 10 Incorrectly Classified Instances 1 1.49608 %
. Happa statistic 0.8704
e Fercentaga Spllt % 66 Mpan absolute error 0.0239
f M = ) Root mean squared error 0.1101
A\, ore options... Belative absolute error 5.3594 %
Root relative sguared errorc 23.2932: %
Fy : Total Number of Instances 51
(Nom) class 3
=== Detailed Accuracy By Class ===
( Start SEUF - TF Rate FP Rate Precisicn Recall F-Measure Class
_ , , , 1 a 1] 1 1 Iris-setosa
| FResultlistinghtdic tons) 1 0.031 0.95 1 0.974  Iris-versicolon
11:49:05 - trees.j48.)4 0.941 a 1 0.941 .97 Iris—vwvirginica
14:34:28 - functions.neuraMyeuralNetwork || L
=== Confusion Matrix ===
a b ¢ <-— classified as
13 0 0| a= Irig-setosa
019 0| b= Iris—wversicolor
0 118 | o= Iris—-virginica
"
v
. T4l

QuickTime?and a TIFF (LZW) decompressor are needed to see this picture. n
U 4




e 06 Weka Explorer
" Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier
( Choose ]INalveBayes
~Test options ~Classifier output
O Use training set r
- Time taken to build model: 0.01 seconds
(0 Supplied test set Set...
; === Evaluation on test split ===
O Cross-validation Folds 10 we= Sumpary w=es
® Percentage split % 66 Correctly Classified Instances 48 94.1176 %
Incorrectly Classified Instances 3 5.8824 3
. Kappa statistie 0.9113
( More options... || [Pty 0.0447
Root mean squared error 0.1722
, _ Relative absolute error 10.0365 %
(Nom) class FH Root relative squared error 36.4196 %
. Total Humber of Instances 51
( Start ) : Stop === Detalled Accuracy By Class ===
- s = - TP Rate FP Rate Precision Recall F-Measure ROC Area Class
~Result list (right-click for options) 1 0 1 1 1 1 Iris
- - 0.947 0.063 0.9 0.947 0.923 0.988 Iris
13:57:12 - functions.MultilayerPerceptron 0.882 0.029 0.938 0.882 0.909 0.988 Iris
14:01:20 - bayes.NaiveBayes
ye ye === Confusion Matrix ===
a b ¢ <--classified as
15 0 0 a = Iris-setosa
018 1 b = Iris-versicolor
0 215 ¢ = Iris-virginica
s
v
N . | Jaip

Status
e
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Weka Explorer

iFreprucess - Classify | Cluster

Associate  Select attributes  Visualize |

~Classifier

( Choose }Eﬂalueﬁayes

~Test options

) Use training set

~Classifier output

Time taken to build model: 0.01 seconds

(0 Supplied test set Set...
' === Evaluation on test split ===
O Cross-validation Folds 10 === Summary ===
®) Percentage split % 66 Correctly Classified Instances 48
Incorrectly Classified Instances 3
. Kappa statistic 0.9113
( More options... Rl s sneoiote arror 0.0447
Root mean squared error 0.1722
r Relative absolute error 10.0365 %
(Nom) class 1% | Root relative squared error 36.4196 %
\ Total Number of Instances 51
( Start ) Stop === Detalled Accuracy By Class ===

~Result list (right-click for options)

13:57:12 - functions.MultilayerPercep

14:01:20 - bayes.NaiveBayes

Status
B

TP Rate FP Rate Precision Recall F=-Measure
: : 1 1

View in main wmdc.rw 0.947 0.923

View in separate window 0.882 0.909

Save result buffer

Delete result buffer

Load model
or
Save model a
Re-evaluate model on current test set
Visualize classifier errors ——
Visualize tree Iris-setosa

Visualize margin curve
Visualize threshold curve g
Visualize cost curve >

Iris-versicolor
Iris-vi rginica

94.1176 %
5.8824

ROC Area Class
1 Iris|
0.988 Iris{
0.988 Iris{




. ® O ©® Weka Classifier Visualize: ThresholdCurve. (Class value Iris-versicolor)

| X: False Positive Rate (Num) ‘%1 | Y: True Positive Rate (Num)

" Colour: Threshold (Num) %] ' Select Instance

]
]

Reset

((Clear )(_Open )(_ Save )  jitter (P———

~Plot (Area under ROC = 0.9885)
l X A MO K XN M M OXN X O XK X KON X KX K N KX XK N K X XN X = ..-_ . o
~.[' ..
i "
0.53% i
i .
i I, i
1 X &
0.053 % Y | “
A, T - | (A
0 0.5 1 s I3
~Class colour
. —
0 0.5 1
/
5/14/2007 University of Waikato 76



Weka Explorer

[ _ P . . . g )
. Preprocess ‘Classify | Cluster Associate  Select attributes = Visualize ]
-Classifier
P | bayes -
i # | & functions
4 P d lazy Msifier output
* | meta >
> 1 mi t taken to build model: 0.01 seconds
» |} misc
= Evaluation on test split ===
v et trees Summary ===
ADTree
= | |'ectly Classified Instances 45 94.1176 %
__ BFTree swrectly Classified Instances 3 5.8824 %
- }a statistic 0.9113
_ DecisionStump 1 absolute error 0.0447
i Id3 | mean squared error 0.1722
% itive absolute error 10.0365 %
E _ )48 | relative squared error 36.4196 %
CLMT 11 Number of Instances 51
I _ M5FP Detailed Accuracy By Class ===
METree
— late FF Rate Freclision Recall F=Measure ROC Area Class
B _ RandomForest 0 1 1 1 1 Iris:
r : 947 0.063 0.9 0.947 0.923 0.988 Iris:
_ RandomTree 882 0.029 0.938 0.882 0.909 0.988  Iris:
1 REPTree
" Confusion Matrix ===
~ SimpleCart L
UserClassifier b ¢ == classified as
. 14 0 a = Iris=setosa
» L3 rules ¥ 18 1 b = Iris=versicolor
2 15 c = Irig=yvirginica
"
Filter... Remove filter Close =
(Filter... ) (R ) (Close ) }
WF—-———-—-—-—-—-—-————-* "j-q [

Status
0K
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Weka Knowledge Explorer

[ Preprocess }W‘%-‘ Cluster [ Associate l Select attributes l Visualize ]

~Classifier

Choose o

Testoptions

) Use training set

) Supplied test set Set...

G Cross-validation Folds 10

® Percentage split % bb

{ More options... )
' (Nom) class 44
( Start Stop

~Result list {right-clic

11:49:05 - trees.j48.J4
14:34:28 - functions.neura

-Classifier output

Evaluation on test split

Summary

Correctly Classified Instances
Incorrectly Classified Instances
Happa statistic

Mpan absolute error

Root mean squared error
Belative absolute error

Root relative sguared errorc

Total Nurmber of Instances

=== Detailed Accuracy By Class

| [14:48:05 - bayes.NaiveBayes

TF Rate FF Rate Frecision Becall
1 a T, 1
0.947 a.0a3 0.4 0.947
0.5882 0.0249 0.4938 J.882

Confusion Matrix ==
a kb & <-— pglassified as
15 0 0| a = Iris-setosa
018 1 | b = Iris—versicolor
0 215 | ¢ = Iris—-virginica

0.9113
0.0447
0.1722
10.0365 %
36.4196 %

F-Measure
1
0.823
0.9049

94.1176 %
5.8824 %

Class
Iris-setosa
Iris-versicolo
Iris-virginica

Status
{ OK
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~Tree View

[Iris-setosa, 50.0]
[Iris-versicolor, 50.0]
[Iris-virginica, 50.0]
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! Tree Visualizer ~ Data Visualizer |

F

[X: petallength (Num)

) [Y: petalwidth (Num)

)

Colour: class (Nom)

i

| Select Instance

+

_ Submit ) ( Clear ) ( Open ) ( Save )

Jitter h

~Plot: iris

b4

mé}(}ﬁ b :li:-’ El'-‘.":- l .

x%?(“(xxx,cxx :-II'"l

s X
xxx’% Y .

P |

1

f 5’:‘2'-”' 3
T | T

:

~-Class colour

Iris-setosa Iris-versicolor Iris-virginica
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" Tree Visualizer ~ Data Visualizer |

“X: petallength (Num) '#] | Y: petalwidth (Num) 5

Colour: class (Nom) 4 [Polyline F'ﬂ
(Smeit) ( C'ear ) ( Open ) ( Save ) Jitter b
~Plot: iris

x =|t AT i i
- . III]“ '.1 .
. ..%mn ;-
Jii i,

]
A

~Class colour

Iris-setosa Iris-versicolor Iris-virginica
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{ Tree Visualizer | Data Visualizer |

~Tree View

Split on
petallength AND
petalwidth

— True —

[Iris-virginica, 48.0]

— False —

[Iris—ansa. 50.0]
[Iris-versicolor, 50.0])
[Iris-virginica, 2.0]




e 06 Weka Explorer
' Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier

[ Choose ][Usertlassifier

~Test options
O Use training set
- Time taken to build model: 548.06 seconds
) Supplied test set Set...
; === 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 3
" Kappa statistic 0.9408
( More options... Rl s sneoiote arror 0.0319
Root mean squared error 0.1622
r Relative absolute error 7.1634 3%
(Nom) class F’-‘ Root relative squared error 34.312 %
. Total Number of Instances 51
(‘ Start ') o Stop ' === Detalled Accuracy By Class ===

TF Rate FP Rate Precision Recall F-Measure ROC Area Class

~Result list (right-click for options) 1 0 1 1 1 1 Iris
- - 1 0.063 0.905 1 0.95 0.969 iris
13:57:12 - functions.MultilayerPerceptron 0.882 0 1 0.882 0.938 0.941 Iris

14:01:20 - bayes.NaiveBayes

14:09:40 - trees.UserClassifier = CONCYNLON MLy, e

a b c == classified as
1s 0 o0 a = Iris-setosa
019 0 b = Iris-versicolor
0 215 ¢ = Iris-virginica

- ———————) y 103

Status
B




e 06 Weka Explorer
' Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier

[ Choose }[Usertlassifier

~Test options
O Use training set
- Time taken to build model: 548.06 seconds
) Supplied test set Set...
; === 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 3
" Kappa statistic 0.9408
( More options... Rl s sneoiote arror 0.0319
Root mean squared error 0.1622
r Relative absolute error 7.1634 3%
(Nom) class '-H Root relative squared error 34.312 %
. Total Number of Instances 51

=== Detalled Accuracy By Class ===

( Start )

TF Rate FP Rate Precision Recall F-Measure ROC Area Class

~Result list (right-click for optio 1 0 1 1 1 1 Iris
- - 1 0.063 0.905 1 0.95 0.969 iris
13:57:12 - functions.MultilayerPerceptron 0.882 0 1 0.882 0.938 0.941 Iris

14:01:20 - bayes.NaiveBayes

14:09:40 - trees.UserClassifier = CONCYNLON MLy, e

a b c == classified as
1s 0 o0 a = Iris-setosa
019 0 b = Iris-versicolor
0 215 ¢ = Iris-virginica

&
v

f e e = = e e e e e e »

[Status

Log x 0
o < *°
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Weka Explorer

f
Preprocess

~ Classify | Cluster

Associate

Select attributes

. o
Visualize

—Classifier

[ Choose J‘UEerclassifier

~Test options
__ Use training set
) Supplied test set Set...

10

| I

() Cross-validation Folds
(Num) sepallength
(Num) sepalwidth
{(Mum) petallength

/

(Num) petalwidth

v (Nom) class B

( Start )

~Result list (right-click for options)———

Stop

13:57:12 - functions.MultilayerPerceptron
14:01:20 - bayes.NaiveBayes
14:09:40 - trees.UserClassifier

~Classifier output

=== Evaluation on test split ===
mmm Smaw mmm

7 SpLIt on petallengtn AND petalwldLl (MOL 10 SerL)j: Wb Irls-sSetos; |
Time taken to build model: 548.08 seconds

Correctly Classified Instances 49 P6.078L %
Incorrectly Classified Instances 2 3.9216 %
Kappa statistic 0.9408
Mean ahsolute error 0.0319
Root mean squared error O.1l622
Relative absolute error T.1634 % -
Root relative squared error 34.31% %
Total Humber of Instances 51
=== Datailed hcoccuracy By Class ===
TF Rate FP Rate Precision Recall F-Measure ROC Area Class
1 a 1 1 1 1 Iris
1 0.063 0.905 1 0.95 0.969 Iris.
0.882 a 1 0.882 0.938 0.%41 Iris
=== Confusion Matrix ===
a b c “== glassified as
15 0 @ a = Iris-setosa
019 0 b = Iris-versicolor
g 2 15 c = Iris=virginica .
i
v
[ ) I4e

-Status
OK
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Weka Explorer

{

]

f r : . - .
. Preprocess - Classify | Cluster = Associate  Select attributes =~ Visualize )
~Classifier
L weka T
| ¥ .7 classifiers '
= » [ ] bayes sifier output
» | functions 'EPIit On pertallengtn AND PELAlwidrn (WOL 1N Serj: Nb IF1S-Seros|_ |
> |3 lazy t taken to build model: 548.06 seconds
h 3
“_'_'F Lol Evaluation on test split ===
> 5 mi SUmMmary ===
¥ |8 misc ‘ectly Classified Instances 49 96,0784 %
L _._.-' tregs irrectly Classified Instances 2 3.921¢ %
" W statistic 0.9408
__ ADTree | absolute error 0.0319
£ EFTree i mean squared error 0.1622
- S Itive absolute error T.1634 %
I, _ Decision5Stump . relative squared error 34.312 %
¥ + 1d3 11 Number of Instances 51
! _J48 Detailed Accuracy By Class ===
_ LMT late FF Rate PFrecision Recall F-Measure ROC Area Class
B - M5P 0 1 1 1 1 Iris
1 — 0.063 0.905 1 0.95 0.969 Iris:
_ NETree [ 882 0 L 0.882 0.938 0.941  Iris
1 O A —— Confusion Matrix ===
_ RandomTree
b o w== classified as
_ REPTree 200 o d = Iris-setosa
| SimpleCart ¥ 19 0 b = Iris-versicolor
2 15 o = Iris=virginica
r
Filter... Remove filter Close =
(Eilter... ) (R ) ((Close ) :
||I— ———— 3 Jal»

Status
QK

(o5 ) g *O

o




e 06 Weka Explorer
' Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |

~Classifier
("Choose ) MSP -M 4.0
~Test options ~Classifier output
O use training set === Run information ===
i : Scheme: weka.classifiers.trees.M5F -M 4.0
(O Supplied test set | Set.. BehaaL Yaka
O Cross-validation Folds 10 e, W
: sepallength
) Percentage split % 66 ity
- petallength
( More options... ) petalwidth
class
Test mode: split 66% train, remainder test
(Num) petallength B
\ 9 === Classifier model (full training set) ===
- M5 pruned model tree:
( Start :] Stop : (using smoothed linear models)
~Result list (right-click for options) petalwidth <= 0.8 : LMl (50/9.298%)
talwidth > 0.8 :
13:57:12 - functions.MultilayerPerceptron Te class=Iris-virginica <= 0.5 : LM2 (50/12.723%)
14:01:20 »ba*,res NaiveBayes class=Iris-virginica > 0.5 : LM3 (50/15.631%)
14:09:40 - trees.UserClassifier LM num: 1
9g.€1 o petallength =
14:25:51 - trees.M5P 0.1685 * sepallength
- 0.1503 * sepalwidth
+ 0.715 * petalwidth
+ 0.9748 .
LM num: 2 {2
petallength = b

Status
B
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Weka Explorer

[

) Use training set

(O Supplied test set | Set..

O Cross-validation Folds 10

®) Percentage split % 66

( More options... )
" (Num) petallength 4]
C  sat ) ( Stop

~Result list (right-click for options)

13:57:12 - functions.MultilayerPerceptron
14:01:20 - bayes.NaiveBayes

14:09:40 - trees.UserClassifier

14:25:51 - trees.M5P

' Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |
~Classifier
( Choose }[MSF -M 4.0
~Test options ~Classifier output

LM num: 2
petallength =
0.5075 * sepallength
- 0.085 * sepalwidth
+ 1.1314 * petalwidth
+ 0.1083 * class=Iris-virginica
- 0.0257

IM num: 3

petallength =

.7278 * sepallength

0.085 * sepalwidth

0.2824 * petalwidth

0.1083 * class=Iris-virginica
0.3295

(=]

+ 4+ +1

Humber of Rules : 3

Time taken to build model: 0.72 seconds
=== Evaluation on test split ===
EEE su.er EEE

Correlation coefficient
Mean absolute error

Root mean squared error
Relative absolute error
Root relative squared error
Total Humber of Instances

pe-
=OoOOOD

14
51

. 9889
.1861
.255
.9578 %
9153 %

Status
OK
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Weka Explorer

[

) Use training set
(0 Supplied test set

Set...

O Cross-validation Folds 10

®) Percentage split % 66

( More options... )
" (Num) petallength 1)
( Start ) ( Stop

~Result list (right-click for options)—

14:01:20 - bayes.NaiveBayes
14:09:40 - trees.UserClassifier
14:25:51 =~ trees.M5SP

13:57:12 - functions.MultilayerPerceptre

Status
OK

' Preprocess  Classify | Cluster  Associate  Select attributes  Visualize |
~Classifier
(‘Choose ) MSP -M 4.0
~Test options ~Classifier output

LM num: 2

0

1 ++1

LM num: 3

(=]

+ 4+ +1

L e =

petallength =

.5075 * sepallength

0.085 * sepalwidth

1.1314 * petalwidth

0.1083 * class=Iris-virginica
0.0257

petallength =

.7278 * sepallength

0.085 * sepalwidth

0.2824 * petalwidth

0.1083 * class=Iris-virginica
0.3295

L-TTR B

View in main window

View in separate window

onds

Save result buffer
Delete result buffer

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

Visualize tree

Visualize margin curve

Visualize classifier errors

. 9889
.1861
.255
.9578 %
9153 %

Visualize threshold curve
Visualize cost curve [ 3




. e 06 Weka Classifier Visualize: 14:25:51 - trees.M5P (iris)

-« »
| S—

_X: sepallength (Num) ‘¢! | Y: petalwidth (Num)

&

Colour: petallength (Num) + | Select Instance

Reset ) (_ Clear )(_Open )( Save )  jitter () ————

- >
i
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Explorer: clustering data

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

= Some 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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Explorer: finding associations

= WEKA contains the Apriori algorithm (among
others) for learning association rules

o Works only with discrete data

= Can
grou

& Mi
su

identify statistical dependencies between
ns of attributes:

K, butter = bread, eggs (with confidence 0.9 and

pport 2000)

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

5/14/2007
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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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Explorer: data visualization

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

= WEKA can visualize single attributes (1-d) and
pairs of attributes (2-d)

¢ 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
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Performing experiments

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

~or 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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e06 Weka Experiment Environment

[ Setup | Run  Analyse |

Experiment Configuration Mode:

@ Simple ) Advanced

( Open... ) ( Save... ) € New )
~Results Destination

 ARFF file i+ Filename: Browse...
~Experiment Type ~Iteration Control

[ Cross-validation hﬂ Number of repetitions: 10

Number of folds: 10

¥ Data sets first

" Use relative p...

) Algorithms first
@ Classification ) Regression S
~Datasets ~Algorithms
(: Add new... ) ( Edit select... ) ( Delete sele... (Add new) ( Edit selected... Delete selected )

Up Down

~Load optio... ) ( Save optio... )

Up ) ( Down

Notes
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Weka Experiment Environment

Experiment Configuration Mode:

() Advanced

( Open... ) ( New )
~Results Destination

[ARFF file I+ Filename: results.arff Browse
~Experiment Type ~Iteration Control

z Cross-validation M Number of repetitions: 10

Number of folds: 10 2 Data sets first

Algorithms first

@ Classification ) Regression NS
~Datasets ~Algorithms

( Add new... ) ( Edit select... ) { Delete sele... (Add new... ) ( Edit selected... ) [ Delete selected

" Use relative p...

Up

/Users/bernhard /snapshot/glass.arff
fUsers/bernhard/snapshot/iris.arff
/Users/bernhard /snapshot/vote.arff

| Down

J48 -C 0.25 -M 2
NaiveBayes
AdaBoostM1 -S 1 -I 10 -W weka.classifiers.trees.)J48 -- -C 0.2¢

B . . e

Load optio... ) Save optio... ) Up ) ( Down

Notes




Weka Experiment Environment

! Setup  Run | Analyse |

Start

o ¢

~Status
Not running
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Weka Experiment Environment

! Setup  Run | Analyse |

¢ Start

) (

Stop

_Lo_g

17:25:14: Started
17:26:54: Finished
17:26:54: There were 0 errors

~Status
Not running
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Weka Experiment Environment

' Setup  Run  Analyse }

Source

No source

( FEile.. ) ( Database... ) ( Experi

~Configure test

Testing with  Paired T-Tester ..

~Test output

Row Select

Column | Select

Comparison field

Significance (.05

i ®
»

Sorting (asc.) by
Test base Select
Displayed Columns Select

Show std. deviations

Qutput Format Select

Perform test ) Save output

i

=Result list
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Weka Experiment Environment

' Setup

Run  Analyse |

Source

Cot 900 results

( Eile... ) (natabas.e...) (Experiment)

~Configure test

Comparison field
Significance

Sorting (asc.) by

Displayed Columns

Show std. deviations

Testing with | Paired T-Tester ...
Row ( Select
Column ( Select

.
_Percent_correct

0.05

[ <default>

@ @UU @

Test base

Select

o’

£ o I & o

Select

L

(|

Qutput Format (

Select

( Perform test

) (

Save output

)

=Result list

i

~Test output

Tester: weka.experiment.PairedCorrectedTTester
Analysing: Percent_correct

Datasets: 3

Resultsets: 3

Confidence: 0.05 (two tailed)

Sorted by: -

Date: 2/14/07 5:29 PM

Dataset (1) trees.J4 | (2) bayes (3) meta.

Glass (100) 67.63 49.45 * 75.15 v

iris {100} 94.73 95.53 94.33

vote (100) 96.57 90.02 * 95.51
(v/ /=) | (0/1/2) (1/2/0)

Key:

(1) trees.J48 "=C 0.25 =M 2' =217733168393644444

"' 5995231201785697655
=5 1 -I 10 -W trees.J48 -- =-C 0.25 =M 2 -

(Z) bayes.NaiveBayes
{3) meta.hAdaBoostMl
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Weka Experiment Environment

[Setup Run Analvse]

Source

Cot 900 results

[: Eile... -;l (Qatabase...) (Experiment}

~Configure test

Testing with
Row
Column

Comparison field
Significance

Sorting (asc.) by
Test base

Displayed Columns
Show std. deviations

Qutput Format

~Test output

Tester:

Analysing:
Datasets: 3
Resultsets: 3

i Paired T-Tester ... »

L S

Perform test

C

) €

weka.experiment.FairedCorrectedTTester
Fercent correct

( Select )| | contidence: 0.05 (two tailed)
Sorted by: =
Date: 2714707 5:29 PM

£ Select N

| SEONS Output Format... {1) trees.J4 | (2) bayes (3) meta.
e Csv T
Mean Precision ENUPlot 410 (100) 67.63 49.45 * 75.15 v
o iray (100} 94 .73 95.53 94,33

tdDev. Precision HTML 418 (100} 96.57 90.02 *  95.51
Output Format v Plain Text E (v/ /*) | (0/1/2y  (1/2/0)

how Average _Elgnlflcance only
R fil | — 25 =M 2' =2Z21773316E393644444

EIouE TILEr Gl STares (=) 5995231201785697655

-5 1 =TI 10 =W trees.Ji8 == =C 0.25 =M 2 =
E—"QH (Eancel 3
V.
—
( Select
Save output )
JIE 4 1 )4 »

cResult list
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Weka Experiment Environment

|

Setup  Run —Mnhrse-]

Source

Cot 900 results

( Eile... ) (Eatabase...) (Experiment)

~Configure test

Testing with
Row
Column

Comparison field
Significance
Sorting (asc.) by

Test base

Displayed Columns
Show std. deviations

Qutput Format

rL Paired T-Tester ... I-@-]

( Select )
( Select )

Percent_correct | |

0.05

i <default> l*@-i
( Select )
( Select )

(|

( Select )

~Test output

Date: 2/14/07 5:31 PM

\begin{table}[thb]

\‘caption{\label{labelname)}Table Caption}

‘footnotesize

{‘\centering \begin{tabular}{lrré({\hspace{0.lcm}}cré{\hspace
Yy

\hline

Dataset & (l)& (2) & & (3) & \\

Yhline

Glass & 67.63 & 49.45 & 5\bullet$ & 75.15 & S$\circ$\\

iris & 94.73 & 95.53 & & 94.33 & M\

vote & 96.57 & 90.02 & $\bullet$ & 95.51 & WA

\hline

‘\multicolumn{6}{c}{s\circs, S\bullet$ statistically signifi
‘end{tabular} ‘footnotesize \par)

‘end{table}

‘begin{table}[thb]

‘caption{\label{labelname}Table Caption (Key)}

\scriptsize

{\centering

\begin{tabular}{ecl}i\

(1) & trees.J48 '=C 0.25 =M 2°' =217733168393644444 \\

(2) & bayes.NaiveBayes "' 599523120178B5697655 \\

{(3) & meta.AdaBoostMl "'-5S 1 -I 10 -W trees.J48 -- -C 0.25 -

( Performtest ) (  Saveoutput )

\end{tabular}
}
‘end{table}
C _—) s F1Y|

=Result list

sorted by: - -
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The Knowledge Flow GUI

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

s Data sources, classifiers, etc. are beans and can
pe connected graphically

= Data “flows” through components: e.qg.,

“data source” -> “filter” -> “classifier” -> “evaluator”
= Layouts can be saved and loaded again later
= cf. Clementine ™
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Relation: iris-weka.filters.supervised.attribute.AttributeSelection-Eweka.attributeSele

e 06 Text Viewer
~Result list Text
18:01:14 - === Evaluation result ===
Scheme: SMO
Correctly Classified Instances 144
Incorrectly Classified Instances 6
Kappa statistic 0.94
Mean absoclute error 0.2311
Root mean squared error 0.288
Relative absolute error 52 %
Root relative squared error 60.8201 %
Total Number of Instances 150
=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure
1 0 1 1 1
0.96 0.04 0.923 0.96 0.941
0.92 0.02 0.958 0.92 0.939
=== Confusion Matrix ===
a b ¢ <--classified as
50 0 0 a = Iris-setosa
0 48 2 b = Iris-versicolor
0 4 46 ¢ = Iris-virginica
5/14/2007 University of Waikato

ROC Area
1
0.96
0.971

L

Class
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Iris-virginica
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Sourceforge.net — Downloads

Download History For Heka==--Hachine Learning Software in Java

All Time
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Sourceforge.net — Web Traffic
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https://weka.sourceforge.net/wiki/
https://weka.sourceforge.net/wekadoc/

Projects based on WEKA

= 45 projects currently (30/01/07) listed on the WekaWiki
= Incorporate/wrap WEKA
¢ GRB Tool Shed - a tool to aid gamma ray burst research
¢ YALE - facility for large scale ML experiments
o GATE - NLP workbench with a WEKA interface
¢ Judge - document clustering and classification
¢ RWeka - an R interface to Weka
= Extend/modify WEKA
¢ BioWeka - extension library for knowledge discovery in biology
¢ WekaMetal - meta learning extension to WEKA
¢ Weka-Parallel - parallel processing for WEKA
¢ Grid Weka - grid computing using WEKA
¢ Weka-CG - computational genetics tool library
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https://weka.sourceforge.net/wiki/index.php/Related_Projects

WEKA and PENTAHO

= Pentaho — The leader in Open Source Business
Intelligence (BI)

= September 2006 — Pentaho acquires the Weka project
(exclusive license and SF.net page)

= Weka will be used/integrated as data mining component in
their BI suite

= Weka will be still available as GPL open source software
= Most likely to evolve 2 editions:

¢ Community edition
¢ Bl oriented edition
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https://www.pentaho.com/
https://www.pentaho.org/news/releases/20060919_pentaho_acquires_weka.php

Limitations of WEKA

= Traditional algorithms need to have all data In
main memory

= ==> big datasets are an issue
= Solution:

¢ Incremental schemes

¢ Stream algorithms

MOA “Massive Online Analysis”
(not only a flightless bird, but also extinct!)
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Conclusion: try it yourself!

= WEKA Is available at
http://www.cs.waikato.ac.nz/ml/weka

= Also has a list of projects based on WEKA

" (probably incomplete list of) WEKA contributors:

Abdelaziz Mahoui, Alexander K. Seewald, Ashraf M. Kibriya, Bernhard
Pfahringer, Brent Martin, Peter Flach, Eibe Frank, Gabi Schmidberger,
lan 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
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