Laboratorio
Classificacio com 0o WEKA Explorer

Para esse laboratério considere os seguintes classificadores:
o (C4.5(J4.8)
e KNN
e Naive Bayes

Considere as bases de treinamento e teste de digitos manuscritos™®

W

digTrainlk.arff, digTrain2k.arff digTrain3k.arff digTraindk.arff e digTrainSk.arff
digTestSk.arff

Compare o desempenho desses classificadores em fun¢ao da disponibilidade de base de
treinamento. Alimente os classificadores com blocos de 1000 exemplos e plote num
grafico o desempenho na base de testes e analise em qual ponto o tamanho da base de
treinamento deixa de ser relevante.

Qual ¢ o classificador que tem o melhor desempenho com poucos dados (1000
exemplos)?

Qual ¢ o classificador que tem melhor desempenho com todos os dados?

Qual ¢ o classificador mais rapido para classificar os Sk exemplos de teste.

O que vocé pode dizer a respeito das matrizes de confusao. Os erros sdo 0s mesmos para
todos os classificadores quando todos eles utilizam toda a base de teste?

*disponivel em: www.inf.ufpr.br/menotti/am-191/data.zip

Nas paginas abaixo, encontram-se tutoriais explicando como usar classificadores no Weka.


http://www.inf.ufpr.br/menotti/am-191/data.zip

Preparando os dados para classificacao

1. Inicie uma sessdo do Weka ou execute em linha de comando: java —jar weka.jar.
Quando a GUI Chooser surgir, selecione o Explorer a partir das quatro op¢des do lado
direito.
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2. Estamos no Preprocess agora. Clique no botdo Open para abrir a caixa de didlogo padrao
através da qual voce pode selecionar um arquivo. Escolha o arquivo customer _lab2.csv.
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1. Elegendo o atributo meta ou classe

1. Para realizar a classificagdo com Weka, o ultimo atributo no conjunto de dados é considerado
como classe / meta e deve ser nominal. Como o ultimo atributo do dataset
customer_lab2.csv ¢ do tipo numérico (1/0), devemos converté-lo para o tipo nominal -
proximo passo.
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2. O filtro de atributo ndo supervisionado NumericToNominal ¢ escolhido para executar esta
conversdo. Como gostariamos de converter apenas o ultimo atributo, altere o
attributelndices para last.



Preprocess | Classify | Cluster | Assaciate | Select attributes | Visualize

| Openfie.. | —OpealRl.  OpenDB.. ||

__Choose  NumericToNominal £ last
Current relafio Selected attribute
: customer _labThree-weka. filters,unsupervised.attribute.Nu... Name: response_01
- Attributes: 19 Missing: 0 (0%) Distinct: 2
No. Label
ijo
21
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weka. filters, unsupervised. attribute. NumericToNominal
About

Afilter for turning numeric attributes into nominal ones.

attrbutelndices  last )

invertSelection ‘Fdse




3. Depois de aplicar o filtro, o tltimo atributo torna-se nominal e ¢ considerado como o rétulo
de classe para o dataset - agora o dataset ¢ visualizado em duas cores.

Preprocess ! Classify ! Cluster ihg:nciahe ISeEd:aﬂ:ribuhe: | l-"l:uair\e|

| Openfile... | Open URL... | I_ODenDB... ||

Filter
Chonse |NumelicTnNnminal-RIast “ Apply

Current refation Selected attribuie
Relation: qistomer_lebThree-weka. filters.Lnsupervised. attribute.Mu. ... MNzme: response_01 Type: Mominal
Instances: 939 Attributes: 31 Missing: O (0%) Unigue: 0 (0%6)

Attributes

No. Label Count
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4. Se o atributo classe ndo for o Gltimo atributo, vocé podera defini-lo na janela de edi¢do (Edit).

Relation: customer _labThree-weka, filters.unsupervised.atiribute. NumericToNominal-Rlast
wireless | internet | calid | callwait | forward | confer | ebil

Numeric | Numeric | Numeric | Numeric | Numeric | Numeric | Numeric i

0.0 0.0| 0.0 L0 L0 10 0.0o EeXmican:;

0.0 1.0 L0 L0 L0 1.0 0.0
0.0 3.0 0.0 1.0 0.0 L0 0.0/
0.0 3.0 000 1o 00 00 0.0/
10 4.0 1.0 1.0 1.0 10 1.0/0
0.0 1.0/ 1.0 0.0 10 10 0,0|IJ
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5. Vocé também deve converter os tipos de outros atributos. Os atributos region, townsize,
agecat, edcat, jobcat, empcat, card2tenurecat ¢ internet sdo todos valores nominais, no
entanto, eles sdo tratados como tipo numérico pelo Weka. E os atributos gender, union,
equip, wireless, callid, callwait, forward, confer, ¢ ebill sdo todos de valores binarios, e
também sao tratados como tipos numéricos pelo Weka. O filtro NumericToNominal deve
ser aplicado para converté-los. Vocé também pode Normalize o atributo educat para [0, 1],
j& que as categorias de educacao sdo rankings.

Preprocess | Classify | Cluster | Assodate | Select attributes | Visualize
Open fie... Open URL... Open DB... Generate... Undo | Edit... Save...
Filter
Choose  Normalize -5 1.0-T0.0 Apply
Current relation Selected attribute
Relation: customer_labThree-weka. filters. unsupervised.attribute.Nu... Name: region Type: Nominal
Instances: 999 Attributes: 19 Missing: 0 (0%) Distinct: 5 Unique: 0 (0%)
Atrbutes No. Label Count
Al 11 None | Invert | | Pattem L1 483
2(2 203
3(3 217
No. Name a3 176
1 [Wcustid A 55 208
2 Mregion
3 Jtownsize
4[_Jgender
5[ Jegecat Class: response_01 (Nom) v| visualize Al ||
6 |edcat v 1
7| cat
8|[_junion i
o] lempcat 105 = i
10| jcard2tenurecat .
11]_Jequip
12| |wireless
13| _Jinternet
= “ne ¥
Remove |
Status ;
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2. Selecao de Atributos (Select attributes) - Como nem todos os atributos sdo relevantes
para o trabalho de classificagcdo, vocé deve executar a sele¢dao de atributos antes de treinar o

classificador.

1. Vocé pode remover atributos irrelevantes a mao. Por exemplo, o primeiro atributo custld deve
ser removido. Selecione-o e clique no botdo Remove para remové-lo.

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

| Openfie... |[ openuri.. || Openpo... | [ Generate.. ||

Fiar

| Choose  |MuamericToNominal -R last

Selected attribute

=l stomer_labThree weka.filters. unsupervised. attribute.MNu. .. Mame: custid Type: M |
Insta Attributes: 31 Missing: © (0%) Distinct: 999 Unique: 999 (100%)

Altributes ro. Label Count
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2. Vocé também pode executar a selecdo automatica de atributos. Introduzimos dois métodos de

avaliagao

de atributos de

forma  individual

InfoGainAttributeEval e

ChiSquaredAttributeEval. O método de selegdo de atributo padrio de Weka ¢
CfsSubsetEval, que avalia subconjuntos de atributos.

Preprocess | Classify | Cluster | Associate | Select attnbutes | Visualize|

Attribute Evaluator

4 weka
- J attributeSelection
L BCfsSubsetEval

# ConsistencySubsetEval
# CostSensitiveAttributeEval
- # CostSensitiveSubsetEval
# FiteredAttributeEval
~ @ FilteredSubsetEval
# GainRatioAttributeEval

. +
# LatentSemanticAnalysis
- @ OneRAttributeEval

# PrincpalComponents
- @ ReliefFattributeEval

-

# SymmetricalUncer tAttributeEval
® \irapperSubsetEval

| Removefiter || Cose |

I

3. Para usar o avaliador InfoGainAttributeEval, um método de busca Ranker ¢ selecionado
para ordenar todos os atributos usando o resultado da avaliacdo. Usamos todo dataset como
conjunto de treinamento. Os resultados mostram que os primeiros 8 atributos sao bons.

Search Method

) response_01 v |

Result list (right-dlick

Choose -‘IRH'I}:I- T -1.7976931348623157E308 -N -1
Attribute selection ou

Status




Preprocess | Classify | Cluster | Assodiate | Select attributes | Visualize|
Attribute Evaluator
| Choose | CfsSubsetEval

Search Method
| Choose BestFirst D 115

Attribute Selection Mode Attribute selection output

@Llseﬁ.lira'i'gst Ranked attributes:
0.03779 5 edcat

Orossvadaton  Fois [10 | | o"03567 15 sncernec

Seed |1 0.03259 10 equip
0.01464 16 confer

‘ (Nom) response_01 0.01363 14 callwait

0.01241 17 ebill

Start Stop 0.0107¢ 15 forward

X 0.00742 13 callid
TR Etwt‘g:: - l:rbutEE' 0.00286 townsize
i e 0.00254 card2tenurecat
11:10:41 - Ranker + InfoGainAttributeEy 0.00253 e
+10:59 - Ranker + InfoGainAttributeEy | g
- = 0.00238 wireless
anker + InfoGainAttributeEy|
11:14:19 - BestFirst + CsSubsetEval D3001450 Higenden
0.00174 region
0.00141 jobcat
0.0012 union
0.00111 empcat

Selected attributes: §,12,10,16,14,17,15,13,2,9,4,11,3,1,6,7,8 : 17
<

[l | g 0

4. Execute a selecdo de atributos uma segunda vez mas agora usando o avaliador
CfsSubsetEval com o método de busca BestFirst. Compare os resultados dos dois métodos
de selegdo de atributos.

1]

Preprocess | Classify | Cluster | Assocate | Select atiributes | Visuaize |
Attribute Eval
‘ Choose Hl" tEval

Search Method
| Choose  BestFirst-D1-N5

Attribute Selection Mode Attribute selection output
(®) Use ful training set

Search Method:
Best first.
Start set: no attributes
Search direction: forward
Stale search after 5 node expansions
Total number of subsets evaluated: 120
Merit of best subset found: 0.052

Result list (right-dlick for options)

Attribute Subset Evaluator (supervised, Class (nominal): 18 response_01):

11:10:19 - Ranker + InfoGainAttributeEy CFS Subset Evaluator

11:10:41 - Ranker + InfoGainAttributeEy
59 - Ranker + i

Including locally predictive attributes

—Ranker + InfoGainAtirbutey | o) ;s areributes: §,10,12,16 : 4

edcat
equip
internet
confer




5. Se vocé decidir reduzir o conjunto de dados removendo atributos sem importancia, escolha

Save reduced data... clicando com o botdo Direito em Result list. Salve o arquivo com o
nome customer.arff.

| Preprocess | Classify | Cluster | Associate Select atributes | Visuaize
Attribute Evaluator
| Chosse  InfoGainAttributeEval

Search Method
| Chosse | Ranker -T-1.7376931348623157E308 -N 8

Attribute Selection Mode Attribute selection output
(®) Use full training set

() Cross-validation Folds |10 Search Method:
Attribute ranking.

Attribute Evaluator (supervised, Class (nominal): 30 response_01):
Information Gain Ranking Filter

Start Stop Ranked attributes:

Resit list (right-click for options) 0.03779 5 edcat
10:13:02 - Ranker + InfoGainAttribute 0:04273: 24:iUCEEDAL
10:19:48 - Ranker + InfoGainA et 0.03258 22 eouip
View in main window er

‘lﬂnm) response_01 v‘

View in separate window
Save result buffer sard
Delete result buffer id

Visualize reduced data s: 5,24,22,28,26,29,27,25 : 8
Save reduced data...

<




3. Classificador Naive Bayes: bayes / NaiveBayes

1. Abra o dataset salvo customer.arff e clique na guia Classify na parte superior da janela.
Clique no botdo Choose abaixo de Classifier. A lista drop-down de todos os classificadores
sdo exibidos. Escolha NaiveBayes da pasta bayes.

| Preprocess Classifﬂ Cluster | Assaciate | Select attributes | visualize
Classifier

b weka ~
Bl dassifiers
£~ Ju bayes
o W AC
® AODEs

<- - @ BayesNer

- @ NalveBaves

- @ NaiweBayessimple
- NaiveBayesUpdateable

- | functions

- lazy

¢~ | meta

- Ju mi

- L mise

-4y rules

- # ConjunctiveRule

- 4 DedisionTable

..& DTMB ¥,

Filter. .. || Remove filter || Close |

2. Clique (com o botdo Esquerdo) dentro da caixa Filter, e entdo a janela de propriedades ¢
apresentada. Entdo, a janela de propriedades do NaiveBayes sera aberta, se vocé nao quiser
usar a Distribuicdo Normal para dados numéricos, defina useKernelEstimator para true;
Vocé também pode realizar discretizagdo supervisionada em dados numéricos definindo

useSupervisedDiscretization como true. Clique no botdo OK para salvar todas as
configuracdes.

weka.dassifiers.bayes.NaiveBayes
About

Class for a Naive Bayes classifier using estimator classes.

Capabilities

debug | False
displayModelInOldFormat | False

useKernelEstimator | False

useSupervisedDiscretization I False

o | e




3. Para dividir o dataset em training set and testing set, escolha a Cross-validation de 10 vezes.
Para usar conjuntos de training, validation and testing set, escolha Supplied test set, apos
realizar Cross-validation. Neste formato de Cross-validation+Supplied test set, todo
dataset inicial € usado para training e validation, e o testing set ¢ aquele escolhido .

Preprocess  Classify | Cluster | Associate | Select | Visuaiize

Classifier
| Choose glNa'vEﬂay:s

Test options Classifier output
) Use training set

d test set Set...

( @® Crossvalidaton  Folds (10 | >

(O Percentagesplit % |66 |

[ —— |

[ 3

Result list (right-click for options)

Status

oK [ tog | -~

4. Clique no botao Start, a esquerda da janela, e entdo o algoritmo comeca a ser executado. A
saida ¢ apresentada na janela da direita.

Preprocess Classify ,ﬁ.lsla' mulsdmm Visualize |

Classifier

‘ Choose HNaiveBayes

Test options Classifier output
2 Claas
Use training set ~
O == Attribute a 1
() Supplied test set Set... (0.58) (0.42)
(@) Cross-validation Folds |10
edcat
) Perceringe spit % [ss | mean 0.4355  0.305
[ More options... | atd. dev. 0.2892 0.2761
weight sum 581 418
‘ (Nom) response_01 ol| preciston .25 028 parameters of normal
equip distributions for numeric
b Start, | =g 0 361.0  341.0
Result list (right-click for options) 1 222.0 79.0
:23:37 - bayes.NaiveBayes [total] 583.0 420.0
internet
o <68:0, (2030 frequency counts of
1 100.0 52.0 Y
2 71.0 320 nominal values
3 72.0 34.0
4 74.0 22.0
[total] 586.0 423.0
e NaiveBayes avoids zero
a 304.0 159.0 . )
1 278.0  261.0 frequencies by applying the
I 11 583.0 420.0 z
< Laplace correction.

Status
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| Choose Hﬂaﬁmeﬂapes

Test options
() Use training set
() Supplied test set
(®) Cross-validation Folds EE::::]
() Percentage split %

More options...

Set...

Time taken to build model: 0.03 seconds
=== Stratified cross-validation ===
=== Summary ===

Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistic

Mean absolute error

Root mean agquared error

Relative absolute error

Root relative squared error
Total Number of Instances

=== Detailed Accuracy By Class ===

FP Rate Frec
0.407 0
0.367 ]
0.39 o

TE Rate
0.633
0.593
Weighted Avg. 0.617
=== Confusion Matrix ===

a b <-- classified as
368 213 | a=20
170 248 | b=1

<

Accuracy

6lé
383
0.2235
0.4267
0.4831
87.6667 3
97.9272 %
999

Recall
0.633
0.593
0.617

ision
.684
.538
.623

61.6617 %
38.3383 &




K-Nearest-Neighbor: lazy/IBK

1. Gostariamos de realizar a classificagdo K-Nearest-Neighbor no mesmo dataset.
Para isso vocé devera escolher: classifiers => lazy => IBK.

Vocé pode experimentar valores diferentes de K e ver qual valor d4 um resultado melhor.

Compare os resultados com o classificador Naive Bayes.

[m_mwﬁ_m]m]sﬁmumlmj

Classifier

Ju weka

& ), dassifiers
i bayes
@ Ju functions

o

Bl
. oy
c
&

B

i\safl’\lHSear:h -4 \"weka.core. EuclideanCistance -R first-last|™'

lo build model: 0 seconds

\ed cross-validation ===

|assified Instances
\Classified Instances
tic

e error

[uared error

|lolute error

11 78.5714 %
3 21.4286 3%
0.5532
0.2537
0.4343

53.2857 &%

re squared error B88.1583 %
| of Instances 14

!. Accuracy By Class =—=

TF Rate FP Rate
0.778 0.2
0.8 0.222
0.786 0.208

Precision Recall F-Measure ROC Ares
0.875 0.778 0.824 0.811
0.667 0.8 0.727 0.811
0.801 0.786 0.78% 0.811

= coumrusron Matriz =—

ab <-- classified as
T2 1 a=yes
14| b=mno

<

weka. dassifiers.lazy.IBk
About

K-nearest neighbours classifier.

KNN (1

crossvalidate | False

debug |False
distanceWeighting | No distance weighting
meanSquared ‘Fdsa

nearestNeighbourSearchAlgorithm I Choose “Linearﬂ'!iean:h -A "weka.cure.Eucli4

| 1 Save...




Preprocess  Classify | Cluster | Associate | Select attributes | Visuaiize|
Classifier
| Choose ”IBk -K 3 -W 0 -A "weka.core, neighboursearch LineariSearch -a \"weka, core EuclideanDistance -R first-last}™

Test options

() Use training set

() Supplied test set Set...

@ Crossvaidation  Foids (10 |
OPercentagesplit % [66 |

2]

Classifier output

Correctly Classified Instances
Incorrectly Classified Inatances
Kappa statistic

Mean absolute error

Root mean squared error
Relative absclute error

Root relative squared error
Total Number of Instances

596
403
0.1521
0.4414
0.4891
90.6828 %
99.1419 %
999

59.6597 §
40.3403 §

l (Nom) response_01

s | s

Resuilt list (right-click for options)

=== Detailed Accuracy By Class ===

TP Rate
0.711
0.438

Weighted RAvg. 0.597

FP Rate
0.562
0.289
0.448

Precision
0.637
0.521
0.589

Recall
0.711
0.438
0.597

=== Confusion Matrix
a b <-- classified as

413 168 | a=10

235183 | b=1

< I

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

Classifier

Choose EIIBI: -K 20 -W 0 -A "weka.core.neighboursearch.LinearNNSearch -A \"weka.core,EuclideanDistance -R First-last{™

Test options

(0) Use training set

() Supplied test set Set...

@) Crossvalidaton  Folds (10 |
O Percentage spit %

l (MNom) response_01

Result list (right-dick for options)
12:27:06 - bayes.NaiveBayes
12:27:48 - bayes.MaiveBayes
12:32:16 - lazy.IBk
12:40:47 - lazy.1Bk

Stop

Classifier output

=== Stratified cross-validation ===
=== Summary ===

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

607
392
0.1599
0.4423
0.4761
90.8728 %
96.5204
999

=== Detailed Accuracy By Class ===

TP Rate
0.766
0.388
0.608

FP Rate
0.812
0.234
0.454

Recall
0.766
0.388
0.608

Precision
0.635
0.544

Weighted Avg. 0.597

=== Confusion Matrix ===
a b <-- classified as

445 136 | a=20

256 162 | b=1

< I

60.7608 %
39.2392 3




Arvores de Decisdo: trees/J48 (Implementing C4.5)

1. Gostariamos de construir um modelo de arvore de decisdo no mesmo dataset de treinamento.

Para isso vocé devera escolher: classifiers => lazy => IBK.

Utilize todos os valores padrdo dos parametros e depois gere diferentes arvores de decisdo

mudando estes parametros (confidenceFactor, minNumODbj ¢ numFolds).

| Preprocess | Classify | Cluster | Assodiate | Select attributes | Visualize

Classifier
L weka ~
=1} dassifiers
- L bayes
i_ﬂ ;ﬁ.mcnons o build model: 0 seconds 4l
i lazy
f m?b ed cross-validation ===
£ b mi
[e- Ly misc
- Ly rules
G- trees sssified Instances [} 57.1429 %
@ ADTree Classified Instances & 42.8571 %
- @ BFTree tic -0.0244
L # DedsionStump e error 0.5208
.m ET luared error 0.5708
I - 1d3 olute error 109.3711 %
o i e squared error 115.6859 %
i - 4 148graft of Instances 14
- 4 LADTree
- LMT Accuracy By Class ——
o M3
i MR TIF Rate FP Rate  Preclslon  Recall F-Measure  ROC Ares
~# RandomPorest 0.778 0.8 0.638 0.778 0.7 0.333
: Ranciom e 0.2 0.222 0.333 0.2 0.25 0.333
- SII'I"IDI;::EEH: w - 0.571 0.594 0.528 0.571 0.539 0.333
| Filter... | | Remaove filber | | Close n Marrix ===
ab <-— classified as
72 ] a=yes
41 ] b=no
v
< >
Status

weka.dassifiers.trees.J48
About

Class for generating a pruned or unpruned C4.

lFaEe




| Choose [348-CD.25-M2

Test options
() Use training set

() Supplied test set Set...
(@ Cross-validation  Folds |10 ‘
() Percentage split % |66

Classifier output

’ (Nom) response_01 v

Result list (right-dick for options)

Stop

12:27:06 - bayes.NaiveBayes
12:27:48 - bayes.NaiveBayes
12:32:16 - lazy.IBk
12:40:47 - lazy.I8k
12:41:02 - lazy.IBk
12:41:19 - lazy.IBk
1

Scheme:weka.classifiers.trees.J48 -C 0.25 -M 2 A

Relation: customer labThree-weka.filters.unsupervised.attribute.Numeric
Instances: 999
Attributes: 5
edcat
equip
internet
confer
response_01
Test mode:10-fold cross-validation

=== (Classifier model (full training set) ===

J48 pruned tree

equip = 0

| edcat <= 0.25

| | confer = 0: 0 (213.0/101.0)
| I confer = 1: 1 (254.0/98.0)
| edcat > 0.25: 0 (233.0/83.0)
equip = 1: 0 (299.0/78.0)

Number of Leaves : 4
Size of the tree : 7 -
< | >

Status

Preprocess | Classify | Cluster | Assodiate | Select attrit

Classifier

| Choose |J4B-C0.25-M2

Test options
() Use training set

() Supplied test set

Classifier output

Result list (right-dlick for options)

12:27:06 - bayes.NaiveBayes
12:27:48 - bayes.NaiveBayes
12:32:16 - lazy.IBk
12:40:47 - lazy.IBk
12:41:02 - lazy.IBk
12:41:19 - lazy.IBk

=== Stratified cross-validation =—
=== Summary ===

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

613

386
0.1693
0.4571
0.48286
93.9202 %
97.832 %

9299

61.3614 %
38.6386 %

=== Detailed Accuracy By Class ===

IP Rate
0.781
0.38
0.614

FP Rate
0.62
0.219
0.452

Precision
0.637
0.556
0.603

Recall
0.781
0.38

Weighted Avg. 0.614

=== Confusion Matrix ===

a b <-- classified as
454 127 | a=20
259 159 | b=1




2. Para visualizar a arvore de decis@o que construimos, clique com o botdo Direito no item
trees.J48 da lista de resultados.

preprocese Classfy | Custer | Associate | selctstmiures | Viuaize|
Classifier
Choose | 14B-C0.25-4 2

Test options Classier output
Use training set L]
e Scheme :weka.clagsifiers.trees.J48 —C 0.25 -M 2
() Suppled test set Set.. Eelation: - labTh: .filters. pervised.actribute . Humerld
@ cro idation - Foide |10 Inzcancas: EEE]
Atcribuces: 3
() Percentage spit Y |68 edoat
Mare opiions. .. | sl
Sl internet
confer
| (o) response_01 L respenas (il

| Teat mode:10-fold crosa-validation
Start Stop

Result list {right-dick for optians) == Clapaifier model (full training set) =——
112:27:05 - bayes.NaiveBayes

143 - bayes.NaveBayes
- zzy.IBk
- lezy. Bk

J48 pruned tree

equip = 0
I BICAt <= 0,23

z S J4213.0/101.0)
Vizmwr in mazin window (252.0798.0)

View in separate window 43.0/83.0)
Save result buffer -0l

Deleta rezuls buffer 4

Load model
Save model
Re-evaluate modsl on cument tess st

aK Visualize classifier errors Log ‘ x0

 Visualize tree

7 -

| Options + | Vizualize margin curve
Visualize threshold curee K
Cost/Bencefit analysiz

Visualize cost curve

Tree View

== (.25 = 0.25'




3. Os modelos de classificagdo treinados podem ser salvos clicando com o botdo Direito nos
itens da lista de resultados.

| Preprocess Classify | Cluster | Assodate | Select attributes | Visualze|

Classifier
| choose |18-Cozs-M2

Test options. Classifier output
() Use training set Time taken to build model: 0 seconds ~
L) Sipped ek act et . | === Stratified cross-validation ===
(@) Cross-validation  Folds |10 === Summary ===
C)Percentage spit % |66
Correctly Classified Instances 607 60.7608 %
[ Mare options... | 1y Classified I 392 39.2392 ¢
Kappa statistic 0.1599
I[ Mmmm‘! 01 v Mean absolute error 0.4423
Root mean squared error 0.4761
Start I Stop Relative absclute error 90.8728 %
Root relative squared error 96.5204 %
Remit et bk o optiors) Total Nurber of Instances 239

12:27:06 - bayes.NaiveBayes
12:27:48 - bayes.NaiveBayes
12:32:16 - lazy 1Bk

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure ROC Are:

0 766 0.8612 0.635 0.766 0.694 0.654
View in main window 8 0.234 0.544 0.388 0.453 0.654
View in separate window 8 0.454 0.597 0.608 0.593 0.654
Save result buffer -
Delete result buffer

Lfied as

Load model
Save model

Re-evaluate model on current test set

Status Visualize classifier errors
o Visualize tree ' x0
Visualize margin curve i
Visualize threshold curve v Ensemble: Metaleaning

Cost/Benefit analysis L
Visualize cost curve »

[ |

‘.Optmns '7‘
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Ensemble (Metaleaning) classifier.meta.Voting

1. Vocé pode combinar varios classificadores para executar um método conjunto.
Para isso vocé deverd escolher: classifiers => meta => Vote.

| Preprocess | Classify | Cluster | Assodiate | Select attributes | visualize |
Classifier
| Choose ]|\'ote -5 1 -B "weka.classifiers, bayes NaiveBayes " -B "weka, dassifiers.lazy 1Bk -K 20 -W 0 -A "weka.core,neighboursearch.LinearNNSearch 4

Test options Classifier output

Use training set
) i === Stratified cross-validation ===
() Supplied test set Set... === Summary =—=

Cross-validation ~ Folds |10
® T Correctly Classified Instances 619 61.962 %

(O Percentage spiit % |66 Incorrectly Classified Instances 380 38.038 %
| More options... | |¥eppa statistic 0.2089
Mean absolute error 0.442
Root mean squared error 0.4756
‘ (Nom) response_01 ¥ Relative absolute error 90.8199 &
Root relative squared error 96.4051 ®
Total Number of Instances 99%

Start Stop
Result list (right-click for options)
12:27:06 - bayes.NaiveBayes === Detailed Accuracy By Class ==
12:27:48 - bayes.NaiveBayes
12:32:16 - lazy.IBk TP Rate FP Rate Precision [Recall F-Measure
12:40:47 - lazy.IBk 0.704 0.498 0.663 0.704 0.683
12:41:02 - lazy.IBk 0.502 0.296 0.55 0.502 0.525
12:41:18 - lazy.IBk Weighted Avg. 0.62 0.413 0.616 0.62 0.617

meta.Vote === Confusion Matrix =—

a b <-- classified as
409 172 | a=20
208 210 | b=1

weka.dassifiers.meta.Vote
About

Class for combining classifiers.

dassifiers 3 weka, classifiers. Classifier

combinationRule | Average of Probabilities

debug  False




