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* Beberapa bagian dari slide ini adalah terjemahan dari slide Data Mining oleh I. H. Witten, E. Frank dan M. A. Hall

Intelligent Data Analysis (IDA) Group

Departemen Matematika, Universitas Indonesia — Depok 16424
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* Weka adalah perangkat lunak machine learning yang ditulis
dalam bahasa Java

* Didistribusikan berdasarkan the GNU Public License

* Fitus utama:
— Memiliki fasilitas yang komprehensif untuk analisa data,
yaitu perangkat pre-processing data, algoritma
pembelajaran, serta metode-metode evaluasi

— Memiliki interface grafis (GUI), termasuk untuk visualisasi
data

— Memiliki lingkungan untuk membandingkan algoritma-
algoritma pembelajaran



Format Data

Flat File dalam Format ARFF

@relation heart-disease-simplified

@attribute age numeric

@attribute sex { female, male}

@attribute chest_pain_type { typ_angina, asympt, hoR"anginal, atyp_angina}
@attribute cholesterol numeric

@attribute exercise_induced angina { no, yes}

@attribute class { present; hot_present}

@data
63,male,typ_angina,233,n0,not_present
67,male,asympt,286,yes,present
67,male,asympt,229,yes,present
38,female,non_anginal,?,no,not_present

Format Data

Flat File dalam Format ARFF

@relation heart-disease-simplified

numeric attribute
g:ﬁ:gzi :25: {n :er&earll(ez, male} L nommal attrlbUte

@attribute chest_pain_type { typ_angina, asympt, nof."anginal, atyp_angina}
@attribute cholesterol numeric

@attribute exercise_induced_angina { no, yes}

@attribute class { present, not present}

@data
63,male,typ_angina,233,n0,net_present
67,male,asympt,286,yes,present
67,male,asympt,229,yes,present
38,female,non_anginal,?,no,not_present



Menu Utama

Explorer, Experimenter, KnowledgeFlow, Simple CLI
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Explorer

Menu Preprocess

* Data dapat diimpor dari file dengan beberapa format, yaitu:
ARFF, CSV, C4.5, Binary. Data juga dapat dibaca dari alamat URL
atau dari suatu database

* Perangkat pre-processing pada Weka disebut ,filters”. Weka
memiliki filter yang dapat digunakan untuk:

— Diskritisasi, Normalisasi, Resampel, pemilihan atribut/fitur,
DIl

* Distribusi data dapat dilihat dengan cara melakukan visualisasi

Menu Preprocess
868 Weka Knowledge Explorer
[ Preprocess ] ] ] ]
f Open file... - OpNGURL... . I Open DB... ; f sSave...
Filter
“Choose ) None
Current relation Selected attribute
Relation: None Name: None Type: None
Instances: None Attributes: None Missing: None Distinct: None Unigue: None
Attributes
== | { Wisualize All
Status

Welcome to the Weka Knowledge Explorer ! Llog ﬁ" x0




Explorer

Menu Preprocess: Membuka Data

866 Weka Knowledge Explorer
F Preprocess r Classify T “luste T T T Vis |
4 Open fi N § Open URL... A Open DB... N e ¢ Save... b
Filter
’_ Choose_\ None oply
Current relation Selected attribute
Relation: None Name: None Type: None
Instances: None Axtributes: None Missing: None Distinct: None Unigue: None
Attributes
5 ! / Visualize AII_\
Status
= rreTr— =
Welcome to the Weka Knowledge Explorer Log ’#" %0

Explorer

Menu Preprocess: Informasi Atribut/Fitur

8e 8 Weka Knowledge Explorer
f Preprocess { Classify T Cluster T Associate T Select attributes T Visualize
f Open file_.. _\ / Open URL... 3 '_ Open DB... \ Ind '_ Save... Y
Filter
’_ Choose_\ None / Apply \
Current relation Selected attribute
Relation: iris Name: sepallength Type: Numeric
Instances: 150 Artributes: 5 Missing: 0 (0%) Distinct: 35 Unique: 9 (6%)

Attributes Statistic value
r—————— —| | Minimom i3

1 sepallength Maximum 7.9

2 sepalwidth Mean 5.843

StdDewv 0.B28

3 petallength
4 petalwidth
5 class

Colour: class (Nom)

Status

oK Log "#‘. x 0



Explorer

Menu Preprocess: Informasi Atribut/Fitur

Weka Knowledge Explorer

Preprocess r Classify T Cluster T Associate T Select attributes T Visualize

f ile... 3 / Open URL... 2 ¢ Open DB... \ Indc $ Save...

Filter

’_ Choose_\ Mone 4 Apply

Current relation Selected attribute

Relation: iris Mame: class Type: Nominal
Instances: 150 Attributes: § Missing: O (0%) Distinct: 3 Unigue: 0 (0%)
Attributes Label Count
— s ———— iris—setosa 50
1 sepallength Iris-versicolor 50
Iris-virginica 50

2 sepalwidth
3 petallength
4 petalwidth
S[class

Colour: class (Nom)

Status
= rreTro—
OK

Explorer

Menu Preprocess: Visualisasi Semua Atribut/Fitur

eoce Weka Knowledge Explorer

F Preprocess r Classify T Cluster T Associate T Select attributes T Visualize ]

f Open file... _\ / Open URL... b '_ Open DB... \ Ic '_ Save... b

Filter

'_ Choose_\ MNone ¢ Apply

Current relation Selected attribute

Relation: iris Mame: class Type: Nominal
Instances: 150 Attributes: 5 Missing: O (0%) Distinct: 3 Unigque: O (0%)
Adtributes Label Count
| T z ~ Mame Iris—-setosa 50
1 sepallength Iris—versicolor 50
2 sepalwidth Iris—virginica 5
3 petallength
4 petalwidth
SR e e e
Colour: class (Nom) %)  visualize All)

50

Status
Dl ¢ Log ) ’ﬂs x 0



Explorer

Menu Preprocess: Visualisasi Semua Atribut/Fitur

sepallength sepalwidth petallength
21 38 37

4.3
petalwidth
=R

Explorer

Menu Preprocess: Filter

8686 Weka Knowledge Explorer
F Preprocess r Classify T Cluster T Associate T Select attributes T Visualize |
f Open file... ) € Open URL... b '_ Open DB... \ Ic '_ Save... b
Filter
'_ Choose ) |None / Apply

Current relafio Selected attribute

Relation: iris Mame: petallength Type: NMumeric
Instances: 150 Attributes: 5 Missing: O (0%) Distinct: 43 Unigue: 10 (7%)
Adtributes Statistic Value
T Nb. T T z x 'Name' Minimum 1
1 sepallength Maximum 6.9
2 sgpalwid!h Mean 3.759
T Brdbicy el
4 petalwidth
5 class
Colour: class (Nom) %)  Visualize Al
e
r = 14 -
¢ . ‘ 2 i
3.95 6.9

Status

OK ~ Log - ’ﬂs x 0



Explorer

Menu Preprocess: Filter

Weka Knowledge Explorer

.Preprocess r élassify".T

Cluster T Associate T Select attributes T Visualize

f _\ / Open URL... b '_ Open DB... y ic 4 Save... 3
Filter
[ welka 4 Apply b !
Lw [ filters E E—————
r v unsupervised E Selected attribute
> attribute MName: petallength Type: Numeric
| » instance E Missing: O (0%) Distinct: 43 Unique: 10 (7%)
H E Statistic Value
| — || Mimimuam 1
Maximum 6.9
Mean 3.759
StdDev 1.764
Colour: class (Nom) F$)  visualize Al )
37
Status

OK Log /ﬂ.\ x 0

Menu Preprocess: Filter

8686 Weka Knowledge Explorer
F Preprocess r Classify T Cluster T Associate T Select attributes T Visualize |
f Open file... ) € Open URL... b '_ Open DB... N Ic 4 Save... b
Filter
welka ’ Apply \
v filters E =
v unsupervised E Selected attribute
> attribute Mame: petallength Type: Mumeric
i » M— £ Missing: O (0%) Distinct: 43 Unigue: 10 (7%)
H E Statistic Value
| T || Minimum 1
Maximum 6.9
Mean 3.759
StdDewv 1.764
Colour: class (Nom) %)  Visualize All)
Status

OK ~ Log - ’ﬂs x 0



Explorer

Menu Preprocess: Filter

8 66 Weka Knowledge Explorer 3

F Preprocess ¥ Classify T Cluster T Associate T Select attributes T Visualize

; 3 Open URL... ¥ Open DB...

Filter

T =
v filters A5
r v A ] 3 Selected attribute
v attribute | Name: petallength Type: Numeric
Add | Missing: O (09%) Distinct: 43 Unique: 10 (7%)

i AddCluster i3 Statistic Value
Tl Minimum

¢ Apply

AddExpression
AddMoise

1
Maximum 6.9
Mean 3.7
Lopy ! StdDev 1.7
Discretize !
FirstOrder
Makelndicator

MergeTwoValues | Colour: class (Nom)
MNominalToBinary

Mormalize

"

MNumericToBinary
MumericTransform

Obfuscate

PKIDiscretize

Remove p
RemoveType A4

Status
OK

Menu Preprocess: Filter

8 66 Weka Knowledge Explorer

F Preprocess ¥ Classify T Cluster T Associate T Select attributes T Visualize

f Open file... 3 / Open URL... 2 ¢ Open DB... \ . 4 Save... Y
Filter
e e = - P
Choose | |Discretize -B 10 -R first-last __Apply
Current relation Selected attribute
Relation: iris Mame: petallength Type: Numeric
Instances: 150 Attributes: § Missing: O (09%) Distinct: 43 Unigue: 10 (7%)
Attributes Statistic Value
— ——— — || Minimom 1
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
3 petallength StdDewv 1.764
4 petalwidth
5 class
Colour: class (Nom)
37
Status

OK




Explorer

Menu Preprocess: Filter

866 Weka Knowledge Explorer
F Preprocess r Classify T Cluster T Associate T Select attributes T Visualize |
f Open file... _\ / Open URL... b '_ Open DB... \ Ic '_ Save... b
Filter
'_ Choose_\ Discretize -8B 10 -R first-last ¢ Apply \
Current relation Selected attribute
Relation: iris Mame: petallength Type: NMumeric
Instances: 150 Missing: O (0%) Distinct: 43 Unigque: 10 (7%)
Adtributes Statistic Value
| Mini_mum 1
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
StdDew 1.764

3 petallength
4 petalwidth
5 class

Colour: class (Nom} ¢ Visualize All )

Status
e

OK ~ Log - ’ﬂs x 0

Menu Preprocess: Filter

eoce Weka Knowledge Explorer
F Preprocess r Classify T Cluster T Associate T Select attributes T Visualize |
f Open f % _\ / Open URL... b '_ Open DB... \ Ic '_ Save... b
Filter
(c ose_\ Discretize -B 10 -R first-last ece weka.gui.GenericObjectEditor ¢

Currant relation weka.filters.unsupervised_attribute.Discretize

Relation: iris Aoyt : Mumeric
Instances: 150 Attributes: An instance filter that discretizes a range of numeric P rrm— | o LR T
Aftributes attributes in the dataset into nominal attributes. __More _e ''''''''''''''''''''
B R ~ Mame

1 sepallength attributeindices first-last

2 sepalwidth
3 petallength
4 petalwidth

bins

findMumBins False

5 class

invertSelection | False '
makeBinary | False 3
useEqualFrequency False |

Open... \ /_ Save... \ /_ OK \ /_ Cancel

F 4
1 3.
Status
e

OK ~ Log - ’ﬂs x 0



Explorer

Menu Preprocess: Filter

866 Weka Knowledge Explorer
F Preprocess r Classify T Cluster T Associate T Select attributes T Visualize |
f Open file... ) € Open URL... b '_ Open DB... N Ic 4 Save... b
Filter
( Choose_\ Discretize -B 10 -R first-last 8eo0e weka.gui.GenericObjectEditor / Apply \
Current relation weka.filters.unsupervised_attribute.Discretize
Relation: iris Aoyt : Mumeric
Instances: 150 Attributes: An instance filter that discretizes a range of numeric £ |5 LO(7%)
Aftributes attributes in the dataset into nominal attributes. __More _e ''''''''''''''''''''
B R T s : :
1 sepallength attributeindices first-last
2 sepalwidth e
3 petallength bins 10
4 petalwidth =
5 class findNumBins _False b3
invertSelection | False N
= Visualize All \
makeBinary | False 3
useEqualFrequency False |

Status

OK ~ Log - ’ﬂs x 0

Explorer

Menu Preprocess: Filter

866 Weka Knowledge Explorer
F Preprocess r Classify T Cluster T Associate T Select attributes T Visualize |
f Open file... ) € Open URL... b '_ Open DB... N Ic 4 Save... b
Filter
( Choose_\ Discretize -B 10 -R first-last 8eo0e weka.gui.GenericObjectEditor / Apply \
Currant relation weka.filters.unsupervised_attribute.Discretize
Relation: iris Aoyt : Mumeric
Instances: 150 Attributes: An instance filter that discretizes a range of numeric P rrm— | o LR T

Attributes attributes in the dataset into nominal attributes. __More
B R ~ Mame : :

1 sepallength attributeindices first-last

2 sepalwidth e

3 petallength bins 10

4 petalwidth =

5 class findMumBins  False 3

invertSelection False

makeBinary | False 3
useEqualFrequency True |
Open... \ /_ Save... \ /_ OK L 4 Cancel

Status

OK ~ Log - ’ﬂs x 0



Explorer

Menu Preprocess: Filter

866 Weka Knowledge Explorer
F Preprocess r Classify T Cluster T Associate T Select attributes T Visualize |
f Open f ) € Open URL... b '_ Open DB... N Ic 4 Save... b
Filter
( Choose_\ Discretize -B 10 -R first-last 8eo0e weka.gui.GenericObjectEditor / Apply \
Currant relation weka.filters.unsupervised_attribute.Discretize
Relation: iris Aoyt : Mumeric
Instances: 150 Attributes: An instance filter that discretizes a range of numeric £ |5 LO(7%)

Attributes attributes in the dataset into nominal attributes. ﬂ _e ''''''''''''''''''''
B R T s : :

1 sepallength attributeindices first-last

2 sepalwidth e

3 petallength bins 10

4 petalwidth =

findMumBins False 3

5 class

invertSelection False

makeBinary  False

useEqualFrequency True Is

Open...

Status
OK

Menu Preprocess: Filter

Weka Knowledge Explorer

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

- % o N A ™ = e

Open file... ; 3 Open URL... ¥ Open DB... : | C ’ Save...

Filter

’_ Choose_\ Discretize -F -B 10 -R first-last

Current relation Selected attribute
Relation: iris Mame: petallength Type: Numeric
Instances: 150 Attributes: § Missing: O (0%) Distinct: 43 Unigue: 10 (7%)

Attributes Statistic Value
— —_—— | |[Fimmum 1

1 sepallength Maximum 6.9

2 sepalwidth Mean 3.759

1 StdDewv 1.764

5 class

Colour: class (Nom)

T E—. -
_Visualize All

Status

OK Log ’#\ x 0



Explorer

Menu Preprocess: Filter

866 Weka Knowledge Explorer

F Preprocess r Classify T Cluster T Associate T Select attributes T Visualize |
f Open file... _\ / Open URL... b '_ Open DB... \ Ic '_ Save... b
Filter

'_ Choose_\ Discretize -F -B 10 -R first-last

Current relation Selected attribute
Relation: iris Mame: petallength
Instances: 150 Attributes: 5 Missing: O (0%) Distinct: 43
Aftributes Statistic
T Nb. T T z x 'Name' TTITaT T 1| | Minimum 1
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
StdDew 1.764

3|petallength
4 petalwidth
5 class

Colour: class (Nom} ¢ Visualize All )

Status

OK ~ Log - ’ﬂs x 0

Explorer

Menu Preprocess: Filter

Weka Knowledge Explorer

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

f Open file... _\ / Open URL... 3 '_ Open DB... \ 1_ Undo _‘ '_ Save... b
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: § Missing: O (0%) Distinct: 10 Unigue: 0 (0%)
Attributes Label Count
— —— —| | "inf-1.457 53
1 sepallength :(1'45_ 1'55:]I 14
2 sepalwidth (1.55-1.8] 11
3|petall '(1.8-3.95] 13
4 petalwi '(3.95-4.357 14
5 class '(4.35-4.65]' 15 N
'(4.65-5.05] 18 b4
Colour: class (Nom)
23
= =
14 = 14 15 i
1 12
Status
e

OK Log ’#\ x 0



Explorer

Menu Classify

* Classifiers pada Weka adalah model-model untuk memprediksi
nilai-nilai nominal (klasifikasi) atau numerik (regresi)

* Machine learning yang diimplementasikan adalah:

— Decision tree, instance-based classifiers, support vector
machines, multi-layer perceptrons, Bayes' nets, rule, ...

* ,Meta“-classifiers yang diimplemntasikan adalah:

— Filtered classifier, CVParameterselection, Gridsearch,
Boosting, ...

27

Explorer

Menu Classify

868 Weka Knowledge Explorer

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

Classifier

" Choose | |ZeroR
Test options Classifier ut
) Use training set

") Supplied test set

) Cross-validation Folds 10
= Percentage split

More options...

(Nom) class [

Result list (right-click for options}

Status
OK

Log I,a x 0



Explorer

Menu Classify: Pemilihan Classifier

8e8e Weka Knowledge Explorer
Preprocess 'f Classify i Cluster ] Associate T Select attributes ]r Visualize

Classifier

Test options Classifier output

Use training se

Supplied test set

) Cross-validation Folds 10
Percentage split

More options...

(Nom) class

T —

Start

Result list (right-click for options)

Status

OK Log @.\ ®x 0

Explorer

Menu Classify: Pemilihan Classifier

€3 Weka Explorer = [ [ |

| Preprocess | Classify | Cluster | Assocate | Select atiributes | visualize

Classifier

weka -
= classifiers
bayes r output
functions |
..... -

LibLINEAR. I
LibSwM

n

Logistic
MultilayerPerceptron

-
-
- -
- -
-
-
-
-
- -
- -
-
-
-
- -
- -
-
-
lazy

=

RBFMNetwark

B

SimpleLogistic B
..... sMO

SPegasos
VotedPercep

[ Filter. ]l Remove filter ][ Close ]

Status




Explorer

Menu Classify: Pemilihan Classifier

&3 Weka Explorer .

| Preprocessl Classify | Cluster I Assodate I Select attributes I Visualize

Classifier

SMO -C 1,0-L0,0010-P 1.0E-12 -M 0 -% -1 -W' 1 -K "weka,classifiers, Functions, supportVector Polykernel -C 250007 -E 1.0"

Number of support vectors: 175

Number of kernel evaluations: 20479 (92.017% cached)

Time taken to build model: 0.28 seconds

4 e

Test options Classifier output

Use training set + 1000 % <0.219456 0.243626 > * X] =

P e = 1000 * £0.924375 0.751875 > * X]

- 1000 * ¢0.691193 0.363273 > * X]

| Cross-validation 10 + 1000 % <0.228835 0.457757 > * X]

@ Percentage spit % [66 = 1000 * €0.221332 0.249792 > * X]

= 1000 % <0.231563 0.67722 > * X]

[ MALE.OpUONS.-; J = 1000 * £0.532782 0.239793 > * X]

+ 1000 % <0.393554 0.194968 > * X]

(Nom) CLASS i ‘ + 1000 % <0.755819 0.404266 > * X]

+ 1000 + <0.326541 0.23896 > * X]

- 1000 % <0.447694 0.426252 > * X]

Result list (right-dick for options) A2 1000 cchonisend D-276108 > ]

+ 1000 % <0.335749 0.426929 > * X]

32.28954

m

Status
oK. Log

Menu Classify: Pemilihan Model

&3 Weka Explorer .

| Preprocessl Classify | Cluster I Assodate I Select attributes I Visualize

Classifier

SMO -C 1.0-L 0,001 JOE-12 -M 0 - -1 =W 1 -K "weka,classifiers. Functions. supportvector Polykernel -C 250007 -E 1.0"

Test options Classifier output

Use training set + 1000 % <0.219456 0.243626 > * X]
Pros i e CET = 1000 % <0.924375 0.751875 > * X]
1000 * ¢0.691193 0.363273 > * X]
| Cross-validation 10 \ 1000 % <0.228835 0.457757 > * X]
@ Percentage st % |es = 1000 * £0.221332 0.249792 > * X]
= 1000 * <0.231563 0.67722 > * X]
[ MALE.OpUONS.-; J = 1000 * £0.532782 0.239793 > * X]
+ 1000 % <0.393554 0.194968 > * X]
(Mom) CLASS - ‘ + 1000 % <0.755818 0.404266 > * X]
¢ 1000 * £0.326541 0.23896 > * X]
- 1000 % <0.447694 0.426252 > * X]
Result list {right-dick for options) * o A cheBl2eh] 0276102 >l
+ 1000 % <0.335749 0.426928 > * X]

» 38.8954

Number of support vectors: 175

Number of kernel evaluations: 20479 (92.017% cached)

Time taken to build model: 0.28 seconds

4 e

m

Status
oK. Log

-~




Explorer

Menu Classify: Pemilihan Model dan Kernel

&3 Weka Explorer

[=[=] & ]

| Preprocess | Classify | Cluster i Associate i Select attributes I \u'lsualizei

Classifier

Choose SMO -C 1.0-L

&3 weka gui.GenericObjectEditor

=)

E 1.0"

Test options
Use training set

Supplied test set

Cross-validation

weka.dassifiers. functions.SMO
About

Implements John Plalts sequential minimal optimization
algorithm for training a support vector classifier.

Capabilities

EEecaloe ot 2 buildLogisticModels :False =
[ Maore cptioq
c (1.0
(Mom) CLASS checksTurnedoff | False -
Start 1 debug jFaIse =
Result list (right-dlick for option epsilon | 1.0E-12
filterType | Normalize training data - |
kernel Choose lPolyKernel -C 250007 -E 1.0
numFolds L
randomSeed
toleranceParameter |0.0010
Open... ] l Save... I l OK J I Cancel ] »
Status
oK Log

Explorer

Menu Classify: Pemilihan Skema Testing

& Weka Explorer

| Preprocess | Classify | Cluster | Assodate | Select atiributes | visualize

Classifier

Test options

Use training set

1 Supplied test set

Folds

(g Percentage split L

Classifier output

Choose SMO -Z 1,0 -L 00010 -P 1,0E-12 -M O =¥ -1 =W 1 -K "weka,classifiers.functions, supportVector . PolyKernel -C 250007 -E 1.0"

More options...

W

{Mom) CLASS\

Result list {right-dlick for options)

[

Status




Explorer

Menu Classify: Pemilihan Skema Testing

&4 Weka Explorer

| Preprocessl Classify | Cluster I Associate I Select attributes I Vlsuallzel
Classifier

SMO - 1.0 -L 0.0010 -P 1.0E-12 -M 0 -¥ -1 W 1 -K "weka.classifiers.Functions. supportyector . PolyKernel -C 250007 -E 1.0"

Test options Classifier output
() Use training set

) Supplied test set

| Cross-validation

[ More options... ]

{Mom) CLASS - l

Result list {right-dick for options)

. e
Status

m

OK

Explorer

Menu Classify: Run/Start

&4 Weka Explorer

| Preprocessl Classify | Cluster I Associate I Select attributes I Vlsuallzel

Classifier

SMO - 1.0 -L 0.0010 -P 1.0E-12 -M 0 -¥ -1 W 1 -K "weka.classifiers.Functions. supportyector . PolyKernel -C 250007 -E 1.0"

Test options Classifier output
() Use training set

) Supplied test set

| Cross-validation

[ More options... ]

{Mom) CLASS - l

. e
Status

m

OK




Explorer

Menu Classify: Hasil

&3 Weka Explorer — .

| Prepmcessl Classify | Cluster I Associate I Select attributes I Visualize

Classifier
SMO -C 1.0 -L 0,0010 -P 1,0E-12 -M 0 -¥ -1 % 1 -K "weka.classifiers.Functions. suppartyectar, PolyKernel -C 250007 -€ 1.0%
Test options Classifier output

) Use training set

Run information === -
1 Supplied test set

Scheme:weka.classifiers.f

nctions.SM0 -C 1.0 -L 0.0010 -P 1.0E-12 -N 0 -V -
) Cross-validation

e Relation: hutan-weka.filters.unsupervised.attribute.Remove-R1-2
@ Percentage split % |66 Instances: 202 =
Attributes: 3
I More options... ] HE
HV
(Mom) CLASS - l CLASS

Test mode:split 66.0% train, remainder test

Start

Result list {right-click for options)

Classifier model (full training set)

SMO

Eernel used:
Linear Kernel: Ki{x,¥) = <x,¥>

Classifier for classes: 0, 1
BinarySMO

Morkbime limosws shosime sttedluree ssmd ekt s med Simesaes tre e mans

- 1 3

Status
[o].4

Menu Classify: Hasil

§J Weka Explorer l

i Preprocess | Classify | Cluster I Associate I Select attributes I Visualize
Classifier

Choose SMO0 -C 1.0 -L 0.0010 -F 1.0E-12 -M 0 =¥ -1 - 1 -K "weka.classifiers Functions. supportYectar . Polyiernel -C 250007 -E 1.0"

Test options Classifier output

") Use training set

Summary

) Supplied test set

Correctly Classi ed Instances 40 57.971 %

") Cross-validation

e Incorrectly Classified Instances 9 4 L3
@ Percentage split % |66 Kappa statistic 0.1134
Mean zbsolute error 0.4203
[ Rosopionsss J Root mean agquared error 0.6483
Relative absolute error 84.1754 %
{Mom) CLASS - l Root relative squared error 129.8373 %

Total Number of Instances

Result list {right-dick for options)

35 - functions.SMO TP Rate FP Rate Precision Recall

Detailed Accuracy By Class

F-Measure ROC Rrea Class

0.429 0-317 0.48 0.429 0.453 0.556 a
0.6283 0.571 0.636 0.6283 0.659 0.556 1
Weighted Awvg. 0.58 0.468 0.573 0.58 0.575 0.556

Confusion Matrix

Status

oK Log ‘W‘ x0




Explorer

Menu Classify: Visualisasi Hasil/Error

§J Weka Explorer .

i Preprocess i Classify | Cluster I Associate I Select attributes I Visualizel
Classifier

Choose SMO0 -C 1.0 -L 0.0010 -F 1.0E-12 -M 0 =¥ -1 - 1 -K "weka.classifiers Functions. supportYectar . Polyiernel -C 250007 -E 1.0"

Test options Classifier output

"1 Use training set

Summary

) Supplied test set

Correctly Classified Instances 40 57.971 %
*) Cross-validation 10 Incorrectly Classified Instances 29 42.029 %
@ Percentage split % |66 Kappa statistic 0.1134
Mean zbsolute error 0.4203
[ Rosopionsss J Root mean agquared error 0.6483
Relative absolute error 84.1754 %
{Mom) CLASS - l Root relative squared error 129.8373 %
Total Number of Instances &9

Result list {right-dick for options)

Detailed Accuracy By Class

TF Rate FF Rate Frecision Recall F-Measure ROC Rrea Class

0.429 0-317 0.48 0.429 0.453 0.556 a
0.6283 0.571 0.636 0.6283 0.659 0.556 1
\ Weighted Awvg. 0.58 0.468 0.573 0.58 0.575 0.556
> 3

Confusion Matrix ===

«—— classified as

)
w
o

Status

oK Log ‘W‘ x0

Menu Classify: Visualisasi Hasil/Error

€3 Weka Explorer

| Preprocess| Classify | Cluster | Associate | Select attributes | visualize |
Classifier
Choose SMO -C 1.0 -L 0.0010 -P 1,.0E-12 -M 0 -% -1 =W 1 -K "weka.dassifiers. Functions. supportvector, Polykernel -C 250007 -E 1.0
Test options Classifier output
Use training set -
Supplied test set Time taken to build model: 0.15 seconds
| Cross-validation 10 - Evaluation on test split
@ Percentage split % |66 Summary =——
[ floce oplonse ] Correctly Class ed Instances 40 57.971 %
Incorrectly Classified Instances 29 42.029 %
{Mom) CLASS - ‘ Kappa statistic 0.1134
Mean absclute error 0.4203
Root mean squared error 0.6483
Relative absclute error £4.1754 %
Result list (right-dlick fo i
ErlE SR AR SR R Root relative aguared error 129.8373 %
13:10:35 - functions.SMO Les s
View in main window [
View in separate window Ly class
Sawve result buffer
Delete result buffer FE Rate FPrecision Recall F-Measure ROC Area Class
0.317 0.48 0.429 0.453 0.556 1]
Load model 0.571 0.838 0.883 0.859 0.558 1 L
0.468 0.573 0.58 0.575 0.556 T
Save model
Re-e te mod enttestset | _
Visualize classifier errors
d as
e tree
Visualize margin curve i
Visualize threshold curve ¥ v
/ 3
O Cost/Benefit analysis
Visualize cost curve 2 Log x0
o -




Explorer

Menu Select attributes

* Menu yang dapat digunakan untuk melakukan investigasi
atribut/fitur mana yang paling berdaya guna

* Metode pemilihan atribut/fitur terdiri dari dua bagian:

— Metode evaluasi: PrincipalComponents,
LatentSemanticAnalysis, SVMAtributEval, ....

— Metode pecarian: BestFirst, RandomSearch, GeneticSearch,
RankSearch, ...
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Explorer

Menu Classify: Menyimpan atau Memanggil Kembali Model
&) Weka Explorar [ = [E [ t]

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

Classifier

Choose |SMD -C 1.0 -L 0.0010 -P 1.0E-12 -M 0 - -1 =% 1 -K "weka.classifiers,Functions. supportiector . Polykernsl -C 250007 -E 1.0

Test options Classifier output

Use training set -

Supplied test set St Time taken to build model: 0.15 seconds

Cross-validation  Folds |10 — Evaluation on test split ——
@ Percentage split % |66 === Summary ——
| floce oplonse | Correctly Classified Instances 40 57.971 %
Incorrectly Classified Instances 23 42.029 =
|(Nom) cLass = | Kappa statistic 0.1134
Mean absclute error 0.4203
Start Stop Root mean squared error 0.6483
Relative zbsclute error 84.1754 %
Result list ht-click fos it
ErlE SR AR SR R Root relative aguared error 129.8373 %
ces &3

View in main window
View in separate window by Crasm—
Save result buffer

Delete result buffer FE Rate FPrecision Recall F-Measure ROC Area Class
0.317 0.48 0.429 0.453 0.556 Q

Load model 0.571 0.636 0.683 0.659 0.556 1 L
0.468 0.573 o.se 0.575 0.556 T

Save model

Visualize classifier errors
Visualize margin curve

Visualize threshold curve LAV 3

i y o
O Cost/Benefit analysis

oK Visualize cost curve & Log 'W x 0




Explorer

Menu Select attributes

* Menu yang dapat digunakan untuk melakukan investigasi
atribut/fitur mana yang paling berdaya guna

* Metode pemilihan atribut/fitur terdiri dari dua bagian:

— Metode evaluasi: PrincipalComponents,
LatentSemanticAnalysis, SVMAtributEval, ....

— Metode pecarian: BestFirst, RandomSearch, GeneticSearch,
RankSearch, ...

43

Explorer

Menu Select attributes: Pemilihan Metode Evaluasi dan Pencarian

868 Weka Knowledge Explorer

Preprocess Classify ] Cluster ] Associate I Select attributes ] Visualize

Attribute Evaluator
. Choose |CfsSubsetEval
Search Method
. Choose gBestFirst -D 1 -N 5
Attribute SelectioNglode Alttribute selection output
& Use full training set
) Cross-validation

(Nom) Class 4

Result list (right-click for options)

Status

oK - Log | ﬁ\ x 0




Explorer

Menu Select attributes: Run/Start

8eaee Weka Knowledge Explorer y
Preprocess T Classify ] Cluster ]( Associate ' Select attributes r Visualize

Attribute Evaluator

“ Choose ) |CfsSubsetEval

Search Method

“ Choose ' |BestFirst -D 1 -N 5
Attribute Selection Mode

Attribute selection output
® Use full training set

Cross-validation

(Nom) Class

ar

Start

Result list (right-

Status
OK

Log b

o > ©

Explorer

Menu Select attributes: Hasil

8eaee Weka Knowledge Explorer y
Preprocess T Classify ] Cluster ]( Associate ![ Select attributes r Visualize |

Attribute Evaluator

“ Choose ) |CfsSubsetEval

Search Method

“ Choose ) |BestFirst -D 1 -N 5

Attribute Selection Mode

Alttribute selection
Use full training set

Cross-validation

output

(Nom) Class

Start

Result list (right-click for options)

[16:39:40 - BestFirst + CfsSubsetEval

Status
OK

Log




Explorer

Menu Visualize

* Visualisasi dangan berguna pada machine learning pada tataran
praktis, misal: membantu menentukan tingkat kesulitan dari
masalah yang akan di olah

* Weka dapat melakukan visualisasi dalam bentuk satu
atribut/fitur (1-d) atau pasangan atribut/fitur (2-d)

* Fasilitas lain:
— Nilai-nilai kelas yang berbeda warna

— Fungsi ,zoom-in“
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Explorer

Menu Visualize: Single Atribut/Fitur

868 Weka Knowledge Explorer
[ Preprocess ] Classify ] Cluster ] Associate ] Select attributes | Visualize |
Open file... - Open URL... y £ Open DA... Y £ Undo = Save...
Filter
“Choose )|None ( _Apply_'
Current relation Selected attribute
Relation: Glass Mame: RI Type: Numeric
Instances: 214 Attributes: 10 Missing: O (0%) Distinct: 178 Unique: 145 (68%)
Attributes Statistic Value
PP TETT 1| | Minimum 1.511
1RI Maximum 1.534
2 Na Mean 1.518
3 Mg StdDev 0.003
4 Al
5 Si
6K
gg: Colour: Type (Nom) . ‘ " Wisualize All
9 Fe
10 Type

48 a8

as.

I

el

Status

oK F—tog— A o * 0




Explorer

Menu Visualize: Pasangan Atribut/Fitur

888 Weka Knowledge Explorer
f Preprocess T Classify T Cluster T Associate T Select attributes M
Plot Matrix RI Na Mg Al Si K
Type
Fe
4 N
A = £
€ —» Al
PlotSize: [100] e
PointSize: [1] P C Updarte b
Jitter: F=  select Attributes )

Colour: Type (Nom) [#] ( subSample%: ) 100

Class Colour

Status

OK Log "@" x 0

Explorer

Menu Visualize: Pasangan Atribut/Fitur

8eaee Weka Knowledge Explorer
s r = = =
Preprocess 1 Classify T Cluster ] Associate T Select attributes ' Visualize 1
Plot Matrix RI Na Mg Al si K
Type

Fe

PlotSize: [100]

PointSize: [1] e 4 Update )
Jitter: fa  Select Attributes )

Colour: Type (Nom) [+]  SubSample%: ) 100

Class Colour

Status

OK Log ,ﬁ" x 0



Explorer

Menu Visualize: Pasangan Atribut/Fitur

8886 Weka Knowledge Explorer
= — = = E— = = -
Preprocess T Classify T Cluster T Associate T Select attributes ' Visualize 1
Plot Matrix RI MNa Mg Al Si e
o o 9 o o =]
Fe e o o dbo =] 2 %‘-‘ o [+ d:dﬁ
o (=] % (=] o
& “Bo ] o }
7 g = 3,0 B o e |
e e ] o o oy SREAeTE ¢ ool o D |
(=] (=] (=] [+] [+
Ba

Ca
K
o <) = o o o
o e o Cn& 2. po mﬂ;uﬁ@e g 4
b i = £ = i 3
—— ——————————xy <>
Status
 rT—

OK - #a.xo

‘

8886 Weka Knowledge Explorer
= — = = E— = = -
Preprocess T Classify T Cluster T Associate T Select attributes ' Visualize 1
Plot Matrix RI MNa Mg Al Si e
Fe
Ba
Ca
K
[+] [+] a 2] L+] o
. TSP SR L B SR P :
H e —— ——————— 5 b
c—— —7 —7 —— " PRRS
Status
F ST

OK - #a.xo



Explorer

Menu Visualize: Pasangan Atribut/Fitur - ,Zoom-in“

|8 e8 Weka Knowledge Explorer: Visualizing Glass
X: Al (Num) 3] [v:ca(Num) n
Colour: Type (Nom) [+] [ select Instance |
Clear Save Jitter "’?'1
Plot: Glass

Class colour

ld wind flcat build wind non-£1

|8 e8 Weka Knowledge Explorer: Visualizing Glass
X: Al (Num) 3] [v:ca(Num) n
Colour: Type (Nom) [+ [ select Insgance i)
Clear Save er OF
Plot: Glass

Class colour

ld wind flcat build wind non-



Explorer

Menu Visualize: Pasangan Atribut/Fitur - ,Zoom-in“

|8 e8 Weka Knowledge Explorer: Visualizing Glass
X: Al (Num) 3] [v:ca(Num) n
Colour: Type (Nom) [+] Rectangle |
Submit Clear Save Jitter €
Plot: Glass

Class colour

Explorer

Menu Visualize: Pasangan Atribut/Fitur - ,Zoom-in“

|8 e8 Weka Knowledge Explorer: Visualizing Glass
X: Al (Num) 3] [v:ca(Num) n
Colour: Type (Nom) [+] Rectangle i)
Submit Clear Save Jitter €
Plot: Glass

Class colour



Explorer

Menu Visualize: Pasangan Atribut/Fitur - ,Zoom-in“

|8 e8 Weka Knowledge Explorer: Visualizing Glass
X: Al (Num) 3] [v:ca(Num) )
Colour: Type (Nom) [+] Rectangle H
Reset Clear Save Jitter
Plot: Glass
I
- st
- e
by
e
. ]
+ R
.
HEE T
]

Class colour



