Data Mining with WEKA
(Data Preprocessing)

WEKA: the software

WEKA: Data Mining Software in Java
The Explorer

- Data Preprocessing
- Classification and Regression
- Clustering
- Association Rules
- Attribute Selection
Data Visualization

The Experimenter
The Knowledge Flow GUI

WEKA: the software (2)

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
Main features:

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

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

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
67,male,asympt,229,yes,present
38,female,non_anginal,?,no,not_present

Flat file in
ARFF format

WEKA only deals with “flat” files

@relation heart-disease-simplified

numeric attribute
@attribute age numeric :
@attribute sex { female, male} <= nomlnal attflbute

@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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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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sepallength, sepaluidth, petallength, petalvidth, class
222222,0.625,0.067797,0.041667, Iris-setosa
166667,0.416667,0.067797,0.041667, Iris-setosa
111111,0.5,0.050847,0.041667, Iris-setosa
083333,0.458333,0.084746,0.041667, Iris-setosa
194444,0.666667,0.067797,0.041667, Iris-secosa
305556,0.791667,0.118644,0.125, Iris-setosa
083333,0.583333,0.067797,0.083333, Iris-setosa
194444,0.583333,0.084746,0.041667, Iris-setosa
027778,0.375,0.067797,0.041667, Iris-setosa
166667,0.458333,0.084746,0, Iris-setosa
305556,0.708333,0.084746,0.041667, Iris-setosa
138889,0.583333,0.101695,0.041667, Iris-setosa
138889,0.416667,0.067797,0, Iris-setosa
0.416667,0.016949,0, Iris-setosa
416667,0.833333,0.033898, 0.041667, Iris-setosa
388889, 1,0.084746,0.125, Iris-setosa
305556,0.791667,0.050847,0.125, Iris-setosa
222222,0.625,0.067797,0.083333, Iris-setosa
388889,0.75,0.118644,0.083333, Iris-setosa
222222,0.75,0.084746,0.083333, Iris-setosa
305556,0.583333,0.118644,0.041667, Iris-setosa
222222,0.708333,0.084746, 0. 125, Iris-setosa
083333,0.666667,0,0.041667, Iris-setosa
222222,0.541667,0.118644,0.166667, Iris-setosa
138889,0.583333,0.152542,0.041667, Iris-setosa
194444,0.416667,0.101695,0.041667, Iris-setosa
194444,0.583333,0.101695,0. 125, Iris-setosa
25,0.625,0.084746,0.041667, Iris-setosa
25,0.583333,0.067797,0.041667, Iris-setosa
111111,0.5,0.101695, 0.041667, Iris-setosa
138889,0.458333,0. 101695,0.041667, Iris-setosa
305556,0.583333,0.084746,0.125, Iris-setosa
25,0.875,0.084746, 0, Iris-setosa
333333,0.916667,0.067797,0.041667, Iris-setosa
166667,0.458333,0.084746,0, Iris-setosa
194444,0.5,0.033898,0.041667, Iris-setosa
333333,0.625,0.050847,0.041667, Iris-setosa
166667,0.458333,0.084746,0, Iris-setosa
.027778.0.416667.0.050847.0.041667. Iris-setosa
For Help, press F1 NOM
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Data Mining with WEKA
(Classification — Decision Tree)

Weka GUI Chooser

‘Waikato Environment for
Knowledge Analysis

Version34.5

(c) 1993 - 2005
University of Waikato
New Zealand

WEKA Explorer: building “classifiers”

= Classifiers in WEKA are models for classifying
nominal or numeric data
= Implemented learning schemes include:

— Decision trees, naive Bayes, instance-based classifiers,
support vector machines, multi-layer neural networks,
logistic regression, Bayes’ nets, ...

= “Meta"-classifiers include:

— Bagging, boosting, stacking, error-correcting output

codes, locally weighted learning, ...
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% Weka Explorer

Pregrocess | Classify | Chuster | Associate | Select atributes | Visuaize
[ Classifier

 Weka Explorer

| Cuuster | Associate | Select strkutes | Visusize

[y 5
£ Classifier evaluation options

Random seed for XVal /% St

( oK

Classifier ouput

=== Run information ===

Schene: veka.classifiers. trees. 348 -C 0.25 -4 2
Relation: iris

Instances: 150

s

sepallength

sepalvidth

(Nom) class. v petallength

petalvidth

cless

[E——— > Test mode:  split 66% train, remainder test

=== Classifier model [full training set) ===

348 pruned tree

petaluidth <= 0.6: Iris-setosa (50.0)

petaluidth > 0.6

| petalwidth <= 1.7

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

I | 1 petaluidth <= 1.5: Iris-virginica (3.0)

I 11 petalvidth > 1.5: Iris-versicolor (3.0/1.0)
| petalvidth > 1.7: Iris-virginica (46.0/1.0)

Number of Leaves : s

Size of the tree : 9

‘xn

% Weka Explorer

& Weka Explorer [@ET
Preprocess | Classify | Custer | Associate | Select sftributes | Visusize | Preprocess | Classify | Cluster | Associate | Select attriutes | Visuaize
| (oo Jom oz ]
Test options Clssifir output Test options Classifier ouput
O use raning set O se training set === Run information === ]
O Supphed test set t O Supped test set
Schene: veka.classifiers. trees. 348 ~C 0.25 -4 2
O Cross-vabdation O Cross-vaidation [ Relation:  iris
Orecetomt % Oreiopat %[5 ||| mocanoes: 150
s
: [E—— sepaliengen
. . sepaluidth
(Nom) class. v @ = n (o) class. v petallength
£ Classifier evaluation options poror oy
E cless
O T (L aat o ) B Vo UL aaot A oy | Test mode:  split 66% train, remainder test
||| === Classifier model (full training set) ===
948 pruned tree
petaluidth <= 0.6: Iris-setosa (50.0)
petaluidth > 0.6
| petaluideh <= 1.7
|| petallength <= 4.9: Iris-versicolor (48.0/1.0)
|| petallength > 4.9
I 11 petalvidth <= 1.5: Iris-virginica (3.0)
I 11 petalvidth > 1.5: Iris-versicolor (3.0/1.0)
| petalvidth > 1.7: Iris-virginica (46.0/1.0)
Wuber of Leaves : S
Size of the tree : s
v
Status Staus
oK o
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& Weka Explorer

Preprocess | Classity | Cluster | Associate | Select atirbutes | Visusize.

EEX

& Weka Explorer
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Classifier
(oo Jomcozuz \ .
Test options: Classifier output | Test options Classifier output
O Use training set O Use training set Size of the tree : B a
O Suppledtest set Set O Suppled test set
O Cross-validation O Cross-validation 4= | 11 Time taken to build model: 0.06 seconds
Obscetae sl % Orercerioge st % (56|
o= Evaluacion on cest aplit ==
More options. wes Sunmary =es
o d (o coss G | correcuy crassitiea mstances ® 96.0784 4
Incorrectly Classified Instances 2 3.9216 %
Ksppa statistic 0.9408
Mean sbsolute error 0.0396
et il o oplons); \'M“ Root mean squared error 0.1579
Relative absolute error 8.8979 %
Root relative squared error 33.4091 %
Total Number of Instances 51
=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure C(lass
1 Iris-setosa
) 0.063  os0s 1 0.5 Iris-versicolor
ooz o 1 0.082  0.9% Iris-virginica
== Contusion Bateix ===
a b ¢ <-- classified as
15 0 01 = Iris-setosa
015 01 b= Ieis-versicolor
0 2151 c - Teis-virginica
]
Status- Status-
oK OK

(=] g
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Classifier
Choose ] 448-C025-M2
Test options Classifier output
O use training set Size of the tree : ]

Tine taken to build model: 0.06 seconds

Evaluat:

on test split

=== Summary
(Nom) cisss v | Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistic
Mean sbsolute error
Resut kst (ight-cick for options)

Root mean squared error
Relative sbsolute error
Root relative squared error
Total Husber of Instances

=== Detailed Accuracy By Class ===

right-click

TP Rate FP Rave FPrecision Recall
0 1
1 0.063 0.905 1
0.882 0 1 0.882

Confusion Matrix

b classified as
15 0 01 a= Iris-setosa
018 01 Iris-versicolor

0 2151 c = Iris-virginica

0.9408
0.0396
0.1573
8.8979 %
33.4091 %

F-Measure

0.95
0.938

LX)

96.0784 %
3.9216 %

Class
Iris-setosa
Iris-versicolor
Iris-virginice

& Weka Explorer
Preprocess | Classify | Cluster | Associate | Select aitributes | Visualize
Classiter
| J48 -C025-M2
Test options: Classifier output
O Use traiing set Size of the txee s A

Suppled test set

C

O Cross-vaidation Time taken to build model: 0.06 seconds

@Percentage spit % | 66

More options

Evaluat:
= Summary

on test split
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Incorrectly Classitied Instances 2 3.9216 %
Start Keppa statistic 0.9408
Mean ebsolute error 0.0396
fosuk el (GhEck for el Root mean squared error 0.1579
= “fsolute error 8.8979 %
Yot [ ceeed e PN
View i separate window L. o Tastzoces s
Save resuk buffer
Load model Accuracy By Class ===
Save model ]d
P Rate Precision Recall F-Measure Class
T ] 1 1 1 Iris-setosa
0.063 0.505 1 0.5  Iris-versicolor
Viualze tree ] 1 0.882  0.938  Iris-virginics

Visuakze marghn curve:
Visuakze threshold curve

Visuale cost curve

N classified as
15 0 01 a= Iris-setosa
019 0| b= Iris-versicolor
0 2151 c = Iris-virginica
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O Use training set Size of the tree : A O Use training set Size of the tree : A
O Suppled test set O Suppled test set
O Cross-validation Time taken to build model: 0.06 seconds O Cross-validation Time taken to build model: 0.06 seconds
Percertage st % |66 @Percentage spit % |86
Evaluation on test split Evaluation on test split
Y — - —— o= Summary -
(Mom class v || correctly Classitied Instances 4 96.0784 % (Nom) class v || Correctly Classified Instances
Incorrectly Classified Instances 2 3.9216 % Incorrectly Classified Instances
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oo ccuracy By Class beratiea Accuzacy By Class « R
Save model -
ate Precision Recall F-Measure Class TP Rate PP Rate Precision Re N
1 1 Iris-secosa 1
usie dasalier e 063 0.505 1 0.95  Iris-versicolor 1 0.063 0.905 1
1 0.882  0.33 Iris-virginics 0882 0 1 o R
Vsudize margin crve I
Visuakee threshold curve ¥ | Matrix =es === Confusion Matrix =s= 1
Visuskee cost curve 2
classified as a b ¢ <-- classified as
a = Iris-setose 15 0 01 a= Iris-setosa Class colour
015 01 b= Iris-versicolor 019 01 b= Iris-versicolor
0 2151 c = Iris-virginica 0 2151 c= Iris-virginica | Iris-secosa Iris-vel
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Preprocess| Classify | Chuster
Classifier

48-C025-M2
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Resut kst (rght-clck for options)

Associate | Select afirbutes | Visusize

Classifier output

Size of the tree : s
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Test options Classifier output Cuassifier ouput
O use raning set O setraining set === Classifier model (full training set) === a
O Suppled test set t O Supple test set t
181 instance-based classifier
© Cross-vaidation  Fokds | 10 © Cross-validation  Folds |10 using 9 inverse-distance-veighted nearest neighbour(s) for classification
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Tine taken to build sodel: 0 seconds
(Nom) class v (Nom) class v = Stretified cross-validation
= Sumnary ===
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Kappa statistic 0.8096
Mean absolute error 0.2509
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Root relative squared error 65.6078 %
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=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure Class
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TP Rate FP Rate Precision Recall F-Measure Class
0.9 0.081 0.857 0.9 0.878 bad
0.919 0.1 0.944 0.919 0.932 good
=== Confusion Matrix ===
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18 21 a=bad
3341 b= good =
v
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O use traning set === Run information === === Classifier model [full training set) === g
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Schene: veka.classifiers. lazy. I8k K 9 ¥ 0 -T 181 instance-based classifier
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Y
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O use raning set bereavemenc-assistance: Discrete Estimator. Cownts = 19 1 (Total = 20) 4 4
O Suppled st set t contribution-to-health-plan: Discrete Estimator. Counts = 18 15 (Total = 24) 181 instance-based classifier
— using 9 inverse-di ghted nearest for
© Cross-vaiidation  Fokds | 10
O Percentage spit Tine taken to build model: 0 seconds
Time taken to build model: 0 seconds
More options. .
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oy, Root mean squared error 0.2637
Relative ehsolute error 22.7763 % (08:38:34 - bayes NeiveBayes "
Root relative squared error 55.2266 % [t
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Vaidate Faise v
=== Detailed Accuracy By Class === debu Fase =
TP Rate FP Rate Precision Recall F-Measure Class ast No cstance weigrting v
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O Suppled test set s 1Bl instance-based classifier O Supphed test set S 181 instance-based classifier
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® Cross-voldation  Fokds |10 © Cross-valdation  Fods (10|
O Percentage spit O Percentage spit 6
Tine taken to build model: 0 seconds Time taken to build model: 0 seconds
£ s Stratified cross-validation === E
(Nom) class. ¥ || == Sumsary === (o) closs weka,gui. GenericObjectEditor
X Correctly Classified Instances sz 91.2281 % stat S s1.2281 %
Instances s 8.7719 % oot et (g-chck forcptonsy— [ 8.7719 %
ST Kappa statistic 0.8096 | K-nearest neighbours classifier.
Mean sbsolute error 0.2509
083834 - bayes NeiveBayes Root meen squared error 0.3133
Relative sbsolute error 54.8347 % taw [1 ]
Root relative squared error 65.6078 % s [ 2
Total Nusber of Instances 57 et
debug Faise v
=== Detailed Accuracy By Class ===
distanceeighting No distance weighting |
TP Rate FP Rate Precision Recall F-Neasure Class ; s
meanScuared Faise v
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are stored Feise *
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[ Classifir
‘
Test options Classifier ouput | Test options
O Uss traning. T ————— “ O rargee T —— -
O Supptedest sat Set 181 instance-based classifier O Suppledtest set 181 instance-based classifier
using 9 1 nearest for using 1 nearest neighbour(s) for classification
© Cross-validation  Fokds |10 ® Cross-vaidetion  Folds |10 |
O Percentage spit Opercertage spit | ©
Tine taken to build model: 0 seconds Time taken to build model: 0 seconds
Stratified cross-validation . - Stratified cross-validation
(o) class ¥ || =ee Sumsary === (o) class. ¥ || === Sumnary ===
o Correctly Classified Instances 52 91.2281 % Correctly Classified Instances a1 82.4561
Instances s 8.7719 % 3 Classified Instances 10 17.5439 %
Eappa statistic 0.8096 e | | Reppa statistic 0.6235
Mean sbsolute error 0.2509 [8:27:01 - lazy Bk ‘ Nean sbsolute error 0.18%
06:38:34 - bayes NeiveSayes Root mean squared error 0.3133 024 baresAtye Root mean squared error 0.4113
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TP Rate FP Rate Precision Recall F-Neasure Class TP Rate FP Rate Precision Recall F-Measure Class
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Classifier output 1 Test options: Classifier output
A O Use training set A
1B instance-based classifier O Supphed test set t 1Bl instance-based classifier
using 1 nearest neighbour(s) for classification using 1 nearest neighbour(s) for classification
© Cross-vaidation  Folds |10
O Percentage spit [=]
Tine taken to build model: 0 seconds Tine taken to build model: 0 seconds
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Accuracy By Class === --- Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Neasure Class TP Rate FP Rate Precision Recall F-Measure Class
0.8 0.162 0.727 0.8 0.762  bad 0.85 0.108 0.81 0.85 0.829  bad
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an classified as
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using 1 nearest neighbour(s) for classification Size of the tree : s
® Cross-vaidation  Folds |10
Opercentage spit = |
Time taken to build model: 0 seconds Time taken to build model: 0.63 seconds
Stratified cross-validation - N = Stratified cross-validation
(Nom) class | = Summary ===
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wekaclassiflers trees NTs ~
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EEERTUTE [ S smiopsts 083834 - bayes NaveBayes Do, e spased s o.2961
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Pregrocess | Classify | Chuster | Associate | Select atrbutes | Visuaize

£ Weka Experiment Environment EE)X)

|Setup | Analyse
Clssitier Experiment Configuretion Mode: ® Smgle O
Coms Jou cozuz
( Open | ( New
Test options Classifier output
O usetraning set Number of Leaves : 3 = [ |
O Suppled test set
Size of the tree : s
@® Cross-validation  Folds | 10 T Reration Control
I
Nurber of repettions:
O Percentage spit [
Time taken to build model: 0 seconds L
More options.
=== Stratified cross-validation ===
(Nom) class. ¥ | === sumary === o s
Correctly Classified Instances @ 73,6042 %
5 N Classified Instences 1s 26.3158 % Oluse
Rappa statistic 0.4415 R
[po:27:01 - lezy Bk Mean absolute error 0.3192
[[6-30:34 - bayea NolveBayos Root mean squared error 0.4669
(004849 - lezy Bk Relative ebsolute error 69.7715 %
08548 irees NEree Root relative squared error 97.7888 %
et =8 Total Husber of Instances 57
=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Neasure Class
0.7 0.243 0.603 0.7 0.651  bad
0.757 0.3 0.824  0.757  0.783  good

=== Confusion Matrix ===

a b <-- classified as

14 61 a=bad [ <akt> and <shit> 1o depley 4 save:
::us P
‘sg @ lxnl Environment
Performing experiments e ] o .
— e
| N
= Experimenter GUI makes it easy to compare the e P
performance of different learning schemes
= —
= For classification and regression problems n
Use relative paths
= 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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( Open.. J( save. )( New | ( Open... )( Save.. )( New |
Resuts Destination: [ Resuts Destination
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Reration Cortrol

Finished
There were 0 errors
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t Environment

09:26:55: Starced \ Configure test Test output
s ~ P —
09:26:56: There were 0 errors

(1) trees.J48 '-C 0.25 -M 2' -217733168393644444
o (21 Temy. B X5 9 0 T+ 7902000554305511757

(3) bayes.NaiveBayes '' 5995231201785697655

Not rurning

Weka Experiment Environment

ient Environment

Setup | Run | Analyse | Setup | Run| Analyse |
Source Source-
o source (re) Gt so0resuts (e
Configure test Test output ‘Configure test Test ouput
Row S Availsble resultsets
(1) trees.J48 '-C 0.25 -M 2' -217733168393644444
@ (2) Lasy. 1Bk 'K 9 0 0 -I' ~7902008594365511757
(3) be N B e 17655
Comparison field
‘Significance |
Tetbose
Displayed Coumns

Weka Experiment Envirom

Setup | Run | Analyse | [ setup | Run| Analyse |
Source. Source
Mo souce Gt s0resuts
Contigre test Test output Configure test Test output
- -

Analysing: Percent_correct

3

Confidence: 0.05 (two tailed)
Comparison fiekd Comparison fiekd Percent_correct v || pate: 10/6/05 9:30 AN
Sontcance | Sanifcence |0.05 |
Toul bass Toatbaso Dataser (1) trees.Ja | (2) lezy. (3) bayes
Displayed Comns Displayed Columns. lebox-neg-data (100)  78.60 |  88.13 93.57 v
iris (100) 9473 1 95.07  95.53
‘Show std. devistions Show std. deviatons [ - -
W/ /) 1 (0/2/0)  (1/1/0)
cuptramn o Faen —
Resutist

(1) trees.J48 '-C 0.25 -M 2' -217733168393644444
(2) lezy.IBk '-K 9 -4 0 -I' ~7902008594385911757
(3) bayes.NaiveBayes 5995231201785697655
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My Network
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Status
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Weka Explorer EEX
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( Remove ]
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Preprocess | Classify | Chuster | Associate | Select atrbutes | Visuaize

Preprocess | Classify | Cluster | Associate | Select atirkutes | Visuaize
Classifier

MultilayerPerceptron L 0.3 M 02 N 500V 0-S0£20 Ha

Classifier oupud

right-click

Resul kst (right-click for options)

Resul kst (right-cick for options)

Status Status. =
= : 5
& Weka Explorer EEX

- Weka Explorer - |
Preprocess | Classify | Custer | Associate | Select attriutes | Visuaize Preprocess | Classify | Cluster | Associate | Select attributes | Visuaize

Classifier
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Test optons a.gui.GenericObjectEditor
Ousetranng set [ s ssiters unctons MtyerPerceptron
O suppheditest set| -apout
This neural e ]
O Percentage spit
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autoBuld True v
(Nom) class
debug Faise v
Start
decay Folse v
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.
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trainngTme | 500

veldationSetSize | 0
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Weka Explorer
Preprocess | Classify | Chuster | Associate | Select sitributes | Visuaize.

Weka Explorer
| Preprocess | Classify | Cluster | Associate | Select attriutes | Visualize

weka.gui.GenericObjectEditor =B} ¢ information
:  Mutiayerpercestron . Mutiayerpercestr -
O Use trf Yeka essiters frcons e O Use tra ke essiters functons on AT -
About X £ Malei About N functions. Hul
©® I | I © | i i
© rosa | TS neuralnebworkuses backpropagation o ain More p— © rossa] | This Peural nebworkuses bacloropagaton o ain Somris
O percen This neural network uses backpropagation to train. o This neural network uses backpropagation to train.
o o pereet o
OPTIONS OPTIONS
= autoBud True ¥| || 6ur -- Brings wp & gui interface. This will allow =] autoBuid [True | I our -- Brings wp @ gui interface. This vill allow
the peusing and altering of the mueral network the peusing end eltering of the mueral network
(Nom) class. (o) ca
’ i I saring training. ok o I3 auring traning.
(— awcny e v — o
* To add a node left click (this node will be * To add a node left click (this node will be
[ Resul ist (% hisdenLayers |a 1y selected, ensure no other nodes vere [ Resut st (1 hodertavers 8 | | sucomacically selected, ensure no other nodes vers
= selected). selected).
leamingfate |03 * To select a node left click on it either while no leamingRieto | 03 * To select a node left click on it either vhile no
r other node is selected or while holding down the other node is selected or while holding down the
omertm 02| ff conerol key (this toggles that node as being o (02 Il ey (chds togles cha node as being
omvaTosraryfler e ] || setected and not selected. v nominalToBinaryFiter [Trus v [|zctected end not selectea. v
nomaizeAtiroutes True True v
True v e v
5 R
reset [True v reset [True v
trainngTime | 500 trainngTime | 500
0 [ -
) £ ~
P
[ oeen. J[ save. J[_ o J[ cowa | [ oven. J[ sae. J[ ok J[ cowe ]
Status Status
« - .

Information

SYHOPSTS
This neural network uses backpropagation to train.

OPTIONS
GUI -- Brings up & gui interface. This will allow the pausing and altering of the nuerel network during training.

* To add & node left click (this node vill be sutomatically selected, ensure no other nodes were selected).
* To select a node left click on it either while no other node is selected or while holding down the control key (this toggles that node as
being selected and not selected.

* To comnect a node, first have the starc node(s) selected, then click either the end node or on an empty space (this will create a new node
that is connected with the selected nodes). The selection status of nodes will stay the same after the comnection. (Note these are directed
connections, also a connection between two nodes will not be established more than once and certain comnections that are deemed to be invalid
will not be nade).

* To remove a comnection select one of the comnected node(s) in the comnection and then right click the other node (it does not matter whether
the node i3 the start or end the comnection vill be removed).

* To remove a node right click it vhile no other nodes (including it) are selected. (This will also remove all comnections to it)

.* To deselect & node either left click it while holding down control, or right click on empty space.

* The rev inputs are provided from the labels on the left. -
* The red nodes are hidden layers.

* The orange nodes are the output nodes.

* The lebels on the right show the class the output node represents. Note that with a nuseric class the output node will sutomatically be made
into en unthresholded linear unit.

Alterations to the neural network can only be done vhile the network is not rumning, This also applies to the learning rate and other fields
on the control panel.

* You cen accept the network s being finished at any time.
* The network is automatically paused at the begimning.

* There is & rumning indication of what epoch the network is up to and vhat the (rough) error for that epoch was (or for the validation if
that is being used). Note that this error value is based on a network that changes as the value is coxputed. (also depending on vhether the
class is normalized will effect the error reported for numeric classes.

* Once the network 13 done it vill pause again and either vait to be accepted or trained more.

Hote that if the gui is not set the network will not require any interaction.

autoBuild -- Adds and connects wp hidden layers in the network.

Weka Explorer

o
(=)
(X)

| Preprocess | Classify | Cluster | Associate | Select attriutes | Visuaize
Classifier

f
[ [MuttlayerPerceptron -L 03-M02-N500 -V 0-S0-E20-Ha

Test options: Classifier output
O se raing st

Resul kst (right-cick for options)

Status

Information

debug -- If set to true, classifier may output additional info to the console.

decay -- This will cause the learning rate to decrease. This will divide the starting learning rate by the epoch number, to determine vhat the
current learning rate should be. This may help to stop the network from diverging from the target output, s vell as improve general
perornance. Hote that the decaying learning rate will not be shown in the gui, only the original learning rate. If the learning rate is
changed in the gui, this is treated as the starting learning rate.

hiddenleyers -- This defines the hidden layers of the neural network. This is a list of positive whole musbers. 1 for each hidden layer. Comma
seperated. To have no hidden layers put a single 0 here. This will only be used if autobuild is set. There are also wildcard values 'a’ =
(ateribs + classes) / 2, 'i' = ateribs, 'o' = classes , 't' = attribs + classes.

learningRate -- The amount the veights are updated.

momentus -- Homentum epplied to the veights during updating.

nominelToBinaryFilter -- This vill preprocess the instances with the filter. This could help inprove performance if there are nominal
attributes in the data.

norsalizeAttributes -- This will normalize the attributes. This could help improve performance of the network. This is not reliant on the
class being numeric. This will also normalize nominal attributes as well (after they have been run through the nominal to binary filter if
that is in use) so that the nominal values are betwe:

normalizeNumericClass -- This will normalize the class if it's mmeric. This could help improve performance of the network, It normalizes the
class to be between -1 and 1. Note that this is only internally, the output will be scaled back to the original range.

randonSeed -- Seed used to initialise the random mumber generator.Randon nuabers are used for setting the initial weights of the comnections
betveen nodes, and also for shuffling the training data.

reset -- This will allov the network to reset with a lover learning rate. If the network diverges frox the ansver this will automstically
reset the network with a lover learning rate and begin training again. This option is only available if the gui is not sec. Note that if the
network diverges but isn't alloved to reset it will fail the training process and return an error message.

trainingTime -- The nusber of epochs to train through. If the validation set is non-zero then it can terminate the metwork early
validationSetSize -- The percentage size of the validation set.(The training will continue until it is cbserved that the error on the
validation set has been consistently getting vorse, or if the training time is reached).

If This is set to zero no validation set will be used and instesd the network will train for the specified mumber of epochs.

validationThreshold -- Used to terminate validation testing.The value here dictates hov many times in a rov the validation set error can get
worse before training is terminated.

Weka Explorer

| Preprocess | Classity | cluster | Associate | Select atiriutes | Visusize

[MutttayerPerceptron -L 0.3-M02-N500-V 0-S0-E20 Ha

Test options Classifir output.
O use training set === Run information === 8
O Supphed test set
Schene: k. £ a1 -L0.3-M0.2-NS00-VO-50-E20-Ha
O Cross-valation  7o15c | Relation:  iris
@ Percentage spit % |66 Instances: 150
s
[ Moeopions. ] sepallength
sepaluidth
(o) class. v petallength
petaluidth
efon
T TV ot e Test mode:  split 66% train, remainder test
=== Classifier model (full training set) ===
Siguoid Node 0
Inputs  Veights
Threshold  -3.5015971588434005
Node 3 -1.0058110853859954
Node 4 9.07503844669134
Node S -4.107780453339232
Siguoid Wode 1
Inputs  Veights
Threshold  1.0692845992273172
jode 3 3.898873687789399
Node 4 -9.768910360340262
Wode S -8.59913449315134
Siguoid Node 2
Inputs  Veight
Tnreshold  -1.0071762383436442
Node 3 -4.21840613362704
Wode 4 -3.6260596863211187 2

Status

o 7‘)(0




Weka Explorer X

Preprocess | Classify | Chuster | Associate | Select atributes
[ Classifier

Visuaiize

MuttilayerPerceptron L 0.3-M02-N500-V0-S0-£20 Ha

Neural Network

® riseosa
right-click
functions. Multi) -L 0.3-M0.2-NS00-V0-5S0-E20-Ha on -L 0.3 -M 0.2 -N 500 -V 0 -S 0 -E 20 -Ha -G -R
sepallength
sepalvidth
petallength
petalvidth
class .
ris-virginica,
Test mode: split 66% train, remainder test _,
=== Classifier model (full training set) ===
Sigmoid Node 0 hd
Inputs Veignts Controls:
Threshold  -3.5015971588434005 Epoch 0
Totes " -1 oosoionssnsorst ot s [0 v
Toin s sirsesossenise Dot | erapetmncs orain- 03
Node S -4.107780453339232
Siguoid Node 1
Inputs  Weights
‘Threshold 1.0692845992273172
Node 3 3.898873687789399
Node 4 -9.768910360340262
Hode § -8.59913449315134
Sigmoid Node 2
Inputs  Weights
Threshold  -1.0071762383436442
Node 3 -4.21840613362704
Node 4 -3.6260596863211187
Status Status
oK Building model on training data..

Weka Explorer

Preprocess | Classify | Chuster | Associate | Select atrbutes | Visuaize

Neural Network

Ousetrsf ‘weka classifiers functions MutilayerPerceptron
Aot
O Suppied
o ‘This neural network uses backpropagation to train. hs.MultilayerPerceptron -L 0.3 -M 0.2 -N 500 -V 0 -5 0 -E 20 -H a
Cross-y
© Percent]
(Nom) class
[EE™
e £ test
)
v
G
nominalToBinaryFiter [True. v Epoch 0
i Num Of Epoch | 500
normaiizeAttrioutes:
e Error per Epoch =0
rue v
Tnpuc.
randomSeed | 0 Node 1
Class Iris-virginica
reset Faise v i
jTme | 500 Node 2
0
Time taken to build model: 92.3 seconds
validationThreshold | 20
v
[ open. J[swe.  J[_ox J[ coxe ] < 3 |
Status Status.
oK Building model on training spit.

Preprocess | Classify | Cluster | Associate | Select attriutes | Visuaize

Neural Network

Classifer
[T croose | Mutiayerperceptron L.03-M02-N500-0-S0-£20-Ha G &
Test options Classifir output ~
is-setosal
O use traning set === Run information === = =
OSwpledtestst oot
Schene: k. £ Ml -L0.3-M0.2-NS00-VO-50-E20-Ha
O Cross-vaiation Relation:  iris
@pPercentagespt % |86 Instances: 150
s versot
T sepallengen
sepalvideh
petallength
petalvidth
class
Test mode:  split 66% train, remainder test L]
=== Classifier nodel (full training set) ===
S1gR0wiode 0 v
Inputdy  Veignts Controls
Threshold  -3.5015971588434005 = Epoch 500
Node 3 -1.0058110853859954 Num Of Epochs | 500
Node 4 9.07503844669134 &mp-aumnﬁomsss Womerkum =| 12
Node S -4.107780453339232
Siguoid Wode 1
Inputs  Veights
Threshold  1.0692845992273172
Node 3 3.898873687789399
Node 4 -9.758910360340262
ode S -8.59913448315134
Siguoid Wode 2
Inputs  Veights Time taken to build model: 92.3 seconds
Threshold  -1.0071762383436442
Node 3 -4.21840613382704 ]
Node 4 -3.6260596863211187 < s |
Status Stotus
o &

Buiking model o training spit.




£ Weka Explorer [EEE

Pregrocess | Classify | Chuster | Associate | Select atrbutes | Visuaize
Classifier

[T croose |Muttieyerperceptron L0302 NS00 0-S0-£20-Ha G &

Test optons Classifer cuput

O Use training set e -~
O Suppled test set

O Cross-vaiidation
Opeceriogespt % |86 .
e

(Nom) class v

Resut kst (right-clck for options)
10.07:52 - functions MutiayerPercestron

o0t &
0.06 05 - functons MutlayerPercectron (IIENUR

98.0392 %
1.9608 %

Stetus.

oK ﬂ““

Try with different network topologies

Other Neural Network Software

® SNNS- Stuttgart Neural Network Simulator
=Alyuda Neurolntelligence

= “backprop.cpp” from V. Rao and H. Rao
C++ Neural Network and Fuzzy Logic

Backpropagation Simulation version 1

Using “backprop.cpp”

=Download the executable file as well as the
example training and testing data sets

sThe training and data set were obtained from
the UCI Machine Learning Repository’s Wine
Recognition Database

=The original data set was randomly divided to
create the training (2/3) and testing (1/3) data
sets

Using “backprop.cpp”

= The training data set contains the input and
output values.
=The testing data set contains only the input

values

Using “backprop.cpp”

=Please note the changes made to the output

values for this particular example.
— Class 1: output node 1 = 0; output node 2 =0
— Class 2: output node 1 = 0; output node 2 = 1

— Class 3: output node 1 = 1; output node 2 =1



Using “backprop.cpp” (TRAINING) Using “backprop.cpp” (TRAINING)

= On the DOS prompt, type “backpropagation” to = Enter the maximum number of cycles. One

run the application cycle is one pass through the data set.

G \WINDOWS\System 32\cm:

emp>backpropagat i

Using “backprop.cpp” (TRAINING) Using “backprop.cpp” (TRAINING)

= Enter “1” for TRAINING = Enter the number of layers for your network.

INDOWS\System32\cmd. exe - backpropagation

enp>hackpropagat ion

Logic

INING on, or @ for off:

ing to change weights acco to your
pu Your trai at uld c

nber
Cinput) layer
he size of the

ny
Jhile the numbex
ast Coutputd layer :

Using “backprop.cpp” (TRAINING) Using “backprop.cpp” (TRAINING)

= Enter the layer sizes separated by spaces.

= Enter the error tolerance and the learning rate .
* IMPORTANT: the number of input and output nodes

must match the training data (on the “training.dat” file)

\WINDOWS\System32\cm backpropagation

Training mode i

in the file weigh

separate entr
exanple: 8.1

p.1.0.5




Using “backprop.cpp” (TRAINING)

= Run the neural network. Weights were saved on the

“weights.dat” file. They will be used later during testing

e+ C:\WINDOWS\System32\cmd.exe ..I u

in file outp

Using “backprop.cpp” (TESTING)

= On the DOS prompt, type “backpropagation” to

run the application again

c C:\WINDOWS\System32\cmd. exe

Using “backprop.cpp” (TESTING)

= Enter “0” for TESTING

Using “backprop.cpp” (TESTING)

= Enter the number of layers for your network.

IMPORTANT: This must be the same used for training

Using “backprop.cpp” (TESTING)

= Enter the layer sizes separated by spaces.

IMPORTANT: This must be the same used for training

Using “backprop.cpp” (TESTING)

= Run the neural network. Output results from the testing

data set were saved on the “output.dat” file.

<t C:\WINDOWS\System32\cmd. exe.




Using “backprop.cpp” (OUTPUT)

0.767002 0.550000 0.666667 0.050515 0.773622 0.404040 0.51955) 0.740426 0.719290 0.705000 1.00(

0.792570 0.506667 0.716049 0.695576 0.5064S7 0.257576 0.462687 0.434043 0.561404 0.840000 0.0

0730650 0.55323) 0.623457 0.672680 0.566529 0.409081 0.472067 0.02404 0.64912) 1.000000 0.6

0.780186 0.59233 0.586420 0.629175 0.466535 0.393999 0.407621 0.034468 0.637427 0.507500 0.60-

Earbc, pess i [T

o
si SVINlight
9 o

Support Vector Machine

Author. Thor

Overview

SVMUEH is s plementtion of Suppot Vestor Mackines (SVM) i C. The msin feanres of the program acethe folowng

« fast ptimizaion algerithm

Using “SVM/ght"

=Download the executable file as well as the

example training and testing data sets
—Reference : T. Joachims, Making large-Scale SVM
Learning Practical. Advances in Kernel Methods -
Support Vector Learning, B. Schélkopf and C. Burges
and A. Smola (ed.), MIT-Press, 1999.

Using “SVM/ght”

=Training file (“trainsvm.dat”):

Using “SVM/ght"

sTesting file (“testsvm.dat”):

Using “SVM/@t” (TRAINING)

svm_learn is called with the following parameters:

svm_learn [options] trainingexamples_file model_file

\WINDOWS\System32\cmd.exe BEE




Using “SVM/@:t” (TRAINING)

Run svm_learn. The model is saved at the “model_file".
Later, this file will be used for testing

INDOWS\System32\cmd. exe [-[c]

Using “SVM/@" (TESTING)

svm_classify is called with the following parameters:
svm_classify [options] testingexamples_file model_file output_file

et C:\WINDOWS\System32\cmd. exe x|

300. .19

1.0000

Using “SVM/@ (TESTING)

Run svm_classify. Results will be saved at the “output_file”

¢ C:\WINDOWS\System32\ci

Using “SVM/@4t" (RESULTS)

=Qutput file (“outputsvm.dat”):

Clustering

Explorer: clustering data

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

= Implemented schemes are:
— k-Means, EM, Cobweb, Xmeans, FarthestFirst

= Clusters can be visualized and compared to “true”

clusters (if given)
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Weka Explorer

Preprocess | Classify | Clister | Associate | Select sitributes | Visuaize.

Weka Explorer

JEM 1100 N1 -5 100 M1 €6

Choose 10

'S
Custerer output Custer mode Clusterer output
© Use traning set ® Use training set right-click
O Suppled test set O Suppled test set et
O percentoge spit [=] O Percentage spit
O Classes to clusters evaluston O Classes to clusters evaluaton
Store clusters for visuaization [ Store clusters for visuaization
( Ignore attriutes | ( Ignore aftrutes |
[ Resub kst (ight.cick foroptions) Resut kst (right-cick for options)
Status Status
« - -
Weka Explorer Weka Explorer HEES
Pregrocess | Classity | Chister | Associate | Select atrbutes | Visuaize | Preprocess | Classify | Cluster | Associste | Select sftributes | Visusize
Clusterer Custerer
JEM 1100 N1 -5 100 M1.066 Choose 2:510
Custerer output Custer mode Clisterer output
® Use training) @ Use traning set
O Supphed test sel O Suppled test set Set.
OPercentage spit O Percentag — =
@ e POX M & ueica.gui. GenericObjectEditor [B)X) .~ information - [o]%
(o) ce () | wekacusterers Smpieans NE
[ store custers for visuskzation [ store o a.cl
Cluster data using the kmeans algorithm Mo p—
( Jors iringes I (— * | cluster data using the k means algorithm
7 rumCusters |2
z — L oFrIons
‘Resut st riht-clek for options) Resutist (rig seed [10 muClusters -- set nusber of clusters
(open. J[swe. J[__ ok J[ cocs ] J=eet - rendon muber seea
Status Status
oK o
Weka Explorer Weka Explorer

Preprocess | Classiy | Chister | Associate | Select atirbutes | Visusize.

( Cluster data using the kmeans algorithm
( rumClusters [3]
AN
i Resut st (righ seed (10 |
[ omn. J[_sW J[_ox J[ oo ]
Status Status.
oK
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Weka Explorer 5

Pregrocess | Classify | Cluster | Associate | Select atrbutes | Visuaize
Chusterer

SimpleKMeans N 3 -S 10

Chuster mode Clusterer output

O Use traning set
O Suppled test set
O Percentage spit
@ Classes to clusters evaluaton

(Nom) class

Resuk st (right-click for options)

£ Weka Explorer

Preprocess | Classity | Clister | Associate | Select atrkutes | Visuaize
Clusterer

SimpleKMeans -N 3 -S 10
Cster mode

O Use traning set

O Supple test set

O Percentage spit
© Classes to clusters evaluaton

Clusterer output

Cluster 0 _

Mean/Mode: 5.8885 2.7377 4.3967 1.418
Std Devs:  0.4487 0.2934 0.5269 0.2723

Cluster 1
Hean/Mod
Std Devs

Cluster 2
Mean/Mode: 6.8462 3.0821 5.7026 2.0795
Std Devs:  0.5025 0.2799 0.5194 0.2811

5.006 3.418 1.464 0.244
0.3525 0.381 0.1735 0.1072

(om) class. v

Clustered Instances

0 61 ( 4l%)
50 ( 33%)
2i 39 ( 26%)

Resu kst (right.click for options)
121311

Class actribute: class
Classes to Clusters:

0 1 2 <-- essigned to cluster
050 0| Iris-setosa

47 0 3 | Iris-versicolor

14 036 | Iris-virginica

Cluster 0 <-- Iris-versicolor
Cluster 1 <-- Iris-setosa
Cluster 2 <-- Iris-virginica

Incorrectly clustered instances : 170 11,3333 %

Status

Weka Explorer

Preprocess | Classify | Cluster | Associate | Select atrbutes | Visuaize
Chusterer

Weka Explorer [BEE

Preprocess | Classity | Clister | Associate | Select atirkutes | Visuaize

Clusterer
SimpleKMeans -N 3 -S 10
Clusterer output Cluster mode- Clusterer output
O Use traning set Cluster 0 8
O Supphed test set Mean/Mode: 5.8885 2.7377 4.3967 1.418
Std Devs: 0.4487 0.2934 0.5269 0.2723
O Percentage spit Cluster 1
© Classes to clusters evaluation Mean/Mode: 5.006 3.418 1.464 0.244
3 o 3 Std Devs:  0.3525 0.381 0.1735 0.1072
Cluster 2
Nean/Mode: 6.8462 3.0821 5.7026 2.0795
Std Devs: 0.5025 0.2799 0.5194 0.2811
) ( gnore otroutes
Clustered Instancy
right-click
N . 0 61 ( 4l%
Resul kst (rigt.clck or Wens) : o
39 ( 26t
Viewinmai vindow e
Viewin separate window
Save resut buffer s attribute: class
Load model ses to Clusters:
1 2 <-- essigned to cluster
50 0 | Iris-setosa
0 3| Iris-versicolor
0 36 | Iris-virginica
Cluster 0 <-- Iris-versicolor
Cluster 1 <-- Iris-setosa
Cluster 2 <-- Iris-virginica
Incorrectly clustered instances : 17.0 11.3333 %
)
Status Status.
oK
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Weka Explorer

Pregeocess | Classify | Chister | Associete | Selectatrbutes | Visusize

Chusterer.
[Cchoose_Jsimptekmeans 43510 Coour Chster (Nom) v Select instance v
P s wer T}
Ousetraning set ==« Run inforsation === a &
O Suppbeditest st S 2.7377 4.3967 1.418
Scheme: weka. clusterers. SimpleKieans -N 3 -5 10 7 0.2934 0.5269 0.2723
O Percentage spit Relation: iris
(@ Classes to clusters evalustion 1s0 3.418 1.464 0.244
Attributes: S 'S 0.381 0.1735 0.1072
Jomces N sepallength
[t custers for visuakzation sepaluidch 2 3.0821 5.7026 2.0795
petallength 'S 0.2799 0.5194 0.2811
( TS petalvideh
Tgored:
crase
Resul st (right-cick for options) Test mode: Classes to clusters evaluation on training data Class colour
== Hodel and evalustion on training set ===
clusterd cluscerl cluster
Class attribute: class
Classes to Clusters:
Number of iterations: 6
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Cluster 0
Mean/Mode: 5.8885 2.7377 4.3967 1.418 Cluster 0 <-- Iris-versicolor
Std Devs:  0.4487 0.2934 0.5269 0.2723 Cluster 1 <-- Iris-setosa
Cluster 1 Cluster 2 <-- Iris-virginica
Mean/Mode: 5.006 3.418 1.464 0.244
Std Devs:  0.3525 0.381 0.1735 0.1072 Incorrectly clustered instances : 17.0 11.3333 %
Cluster 2
Hean/Mode: 6.8462 3.0821 5.7026 2.0795 Il
Status Status.
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Weka Clusterer Visualizs

+

<

(Colour: Cluster (Nom) ¥ | Select Instance
Cew [ see ] s

Plot: ris_clustered

Class colour

clustero clusterl

<

<

Experiment other visualization options

Experiment different
clustering parameters and algorithms
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. oCluto
Fie Window Hep

. oCluto
Fle Window Hep

swoin [Spess  v] «@ckE@

My Recent
Documents

@

Desklop

@

My Computer

Create a new
“projects” subfolder

My Network  File name: [ =l save |
Saveastype:  [Alfies ) ~| Cancel

Import deta into the currect project




genesTtest

-

Import Data

—

Matiix Fle " Graph Fie " Delmited Fie

. oCluto

enesTtest

Import Data
Label
© MalixFie " GraphFie (" Delmted Fie
[C\dowrioads{\Cito'goluto_1_O\gokio1 Chmalices\genesT. [ Biowse

RowFie
[C:\dowrioads\Chutohgelulo_1_O\gohuto-1 O\maticesigenes. | Browse

My Conpuser

My Network
Places

There are a couple of les |- oot

at the "matrices” subfolder

Fie name:

Fies of type:

[ =] uwnl
[CwoMantmy ] Cancel

™ Open as read-ony.

ccot 0670000
ccoz 1000000
cellubrevin 0780000
ciun 0710000
CNTF

CNTFR

43

[ oClut

Fle Project

Fie name:

Files of type:

[ |
[aotsmmal =

™ Open as readony.

Open I
o |

[ oCluto - [genes1]

1000000
1000000
0820000
1000000
1000000
ogs0000 |
0730000
66718086 0900000
6671850570000
GADSS 0910000
GAD67 0350000
GAPA3 0520000
GFAP
GMFb 1000000
GRal 0050000
GRaz 0650000
0440000




2

=0 e [Dense Matrix
genest
- 2 | 3 4 5 l 3 7 8 [ 9 2 © soion
SHT1b 0340000 0430000 0830000 (1000000 (0790000 (0980000 (0750000 (0660000  (0.720000 & mourtenisekasion
5HT2 0 350000 0610000 0830000 0.810000 1.000000 0.570000 0330000 0550000 0650000
5HT3 0510000 (0360000 (0660000 1000000 0650000 (0560000 (0360000 0180000 |0.170000
Edit Clustering Options 000000540000
550000 0580000
Cluster Method MNumber of Clusters 50000 0230000
& Repeated Bisection [ 50000 1.000000
Diect 340000 0370000
" Agglomerative: 60000 0070000
£ Gagh 70000 0840000
40000 |0850000
240000 0330000
SindaityFuncion[Core 7] CiteronFunchion [ 17 80— 1000000
RowModel [iions Number of eratons [g 50000 |0820000
330000 0810000
1] 380000 1.000000
— — D00 [0550000
190000
Number of Trigls 79 | 10000 0580000
90000 [0630000
e = ’ 5000 (0150000
I~ KWayRefne Column Prune. ) [roo000 10000 |0.070000
720000 0510000
50000 (0720000
Chster | Cancel SO0 /540000
50000 (0910000
GHFb TO00W (0570000 [0BW000  [0SA0000 0G0 (0510000 0000 [0/50000 0430000
GRal 0.050000 0.230000 0800000 0.620000 0850000 0.850000 0850000 1.000000 1.000000
GRa2 0650000 (0630000 1000000  |0SG0000 0980000 [0S90000 040000 0840000 |0830000
GRa3 0 440000 0690000 0720000 1.000000 0850000 0.500000 0810000 0570000 0250000 v
< > < >
[ oCluto - [solution 1] EEX) [ oCluto - [mountain visualization 1]
JFle Project Scktion Wndow Hebp BER IFle Project Mountan Window Help
= @ genestiest A @ oenestest
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@ Sl solution 1 - Solution Results S OF o
Chse
Clustering Options. Save
Method: Repeated Bisection MClusters: 10 Delete.
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Oeseriptive: & e n s " o83 " oz
Ouseriminating: 3 1593 ' 1% 2 123 o 1%
Custw? Sze? ISm0N7  ESm07
Descriptive: 0 1051 ' 1621 2 18 . s
Descriminating: 0 1555 " 5% 0 7% ' 0%
Clsterd  Size2 ISmi0984  ESim:0817
Descriptive: " 17.1% 3 148% 7 133% ” 15% hd] < >
[ oCluto - [solution 1] EEX) [ oCluto - [matrix visualization 1]
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Descriminating: 3 158% 1 12ex 2 1223 o 1213 “
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Opening “housing.dat” in Excel

55 Microsoft Excel - Book1 - |7 [X|
8] L x

Preparing the data

Using other data sets

In this data set “space” is the delimiter
That's not always the case

210 =

Text import Wizard - Step 201 3

s screen s yu st th el your ks contons. You can s
P o 1t et o i bl

ot .
O Dot Dgmes | 200
] loter Totgubr [ ¥

p—

‘ E‘Sili?t:: ETIZE EIZZZE’,;‘Z Ei iZt;ﬁZiE E2§
G0t pioo Eiieop .aseo b ieno fu.so broees b _bss
< >

EEEEEEN
<

+ W\shoats (Shaoiz { oot / Ie >

't
¢

Check the data

- make sure that all columns are complete
- preprocess the data, if needed

- eliminate unnecessary columns

BT RV W] BRI L EIRRS I B

ETOEE TR Y R ey

BB EEEEE e s R e R

77250
£ T )
R

ey

In this example, I will eliminate:
— First column: empty
— Last column: predicted value (don't need it for

NN NEWE e WX AR W) 210 /B U [N WS %R 2o-a- B

=R 6 Ne EVEST) LA S Lok .
Ero clustering

Iy B T E [ F [ © " T T [ R [ T W ) =
1
pev—————
o
8 Choose the file type thet best describes you data:
H It
o el e :
i e [ rope [ oo 8 :
15 H
sl 0.0063z 18.00 2.310 0 0.5380 6.5750 €5.20 4.090 1 |* o
[18] 002725 000 7.070 O 0.46%0 7.1650 €110 4.9671 2 )
: , g
: n
(=l Cona ) (o> ) Cown ) o
D

=] o
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£ "
2 )
12| ]
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Save the file as CSV

Import data inko the currect project

Create a new project in gCLUTO

Import Data

Defminated Fie Oplions

I Use 1t coumn as Row Labels:

I Use Tt row as Cokumn Labels

Defmiters

I™ Tab ™ Semicolon W Comma I~ Space ™ Other

3 Cancel

. oCluto W oCluto - [housing cluster csv]
Fie Project Window Help T Fle Project Data Window Help -8 x
@ housng = @ housing [Dense Matrix

8 2 3 4 5 6 7 8 3 [a

1 18000000 (2310000

2 7070000

3 7070000

4 2180000

5 2180000

6 2180000

7 12500000 |7.670000

8 12500000 |7.870000

9 12500000 |7.870000

10 0.170040 12500000 | 7.870000

n 022463 [12500000 7870000

1 o174 [1250000 7870000

1 0033780 [12500000 7870000

1 0629760 8140000

1 0637360 8140000

1 0627390 8140000

17 1053930 8140000

18 0.784200 8140000

19 0802710 8140000

20 0725800 8140000

2 1251790 8140000

2 0852040 8140000

23 1232470 8140000

2 0336430 8140000

2 0750250 8140000

26 0840540 8140000

27 067110 8140000

28 0355770 8140000

29 0772390 8140000

30 1002450 8140000

<




uto - [housing cluster csv]

= @ housng [Dense Matrix

D) housing chuster csv

053000 6575000 65199967

4030000

: Explorer: finding associations

Edit Clustering Options [53) o0 |2zo000m
e i o = WEKA contains an implementation of the Apriori
;_m o algorithm for learning association rules
- :;%5 :E — Works only with discrete data
i . = Can identify statistical dependencies between
T R e | groups of attributes:
- ',A:LT'L‘ P ,[_7 o % % - milk, butter = bread, eggs (with confidence 0.9 and
oo sekcin [z VewPwe oo | [0 [eowm support 2000)
i - = = Apriori can compute all rules that have a given
o | oo | ﬁ % minimum support and exceed a given confidence

#  housing cluster csv 3 2 3 . 5 s 7 A [ solion1 | & Weka GUI Chooser =
1 0006320 |18000000 | 2310000 [05%000 657000 [es1oss7  [acoo0o0 | [0 | ‘Waikato Environment for
2 0027310 7.070000 0453000 6.421000 78.300002 4967100 8 Knowledge Analysis
3 0027230 7070000 0453000 |7186000 61099888 4567100 |6
4 0032370 2180000 [o4e000 653000 (457999 |s062200 |8 Ve 34s
5 0059050 2180000 0456000 [7147000 54200000 6062200 |8
6 00250 | [2180000 Jo4s000  [643000  |sa700001 (6062200 |8 (©)1999 - 2005
7 00230 12500000 |787000 0524000 (6072000 |65599%8 5560600 |12 e
8 0144550 12500000 |7.670000 0526000 (6172000 (903968 5950500 |12 "'m';:y;f il
s 021120 12500000 |7.870000 [os24000  [563000 (100000000 |6082100  [12 .-

10 0170000 [12500000 7870000 0524000 (6004000 (85900002 6592100 |12 | g
i 022689  [12500000 7870000 0524000 (6377000 94300003 o0 |12 = -
12 0174w 1250000 |7870000 lo524000  |so0s000  [s2%00002  [6226700 |12 3 =P X
13 000780 12500000 |7870000 (0524000 (568000 (33000000  [5.45000 [
14 0629760 8140000 lo53m000  [5%43000 6179939 |4707800 |12
15 0637360 8140000 056000 (6036000 84500000 4461500 |12
16 062739 8140000 056000 (584000  |S6500000 443600 |12
17 10533 8140000 059000 [5S05000 (29299969 443600 |6
18 0784200 8140000 Josw000  [ssw0000 g6 ez (12
13 0802710 8140000 0538000 (5456000 3599988 [379500 |7
2 0725800 8140000 (053000 [5727000 (69500000 |3796800  [12
21 1.2517%0 8140000 0538000 '5.570000 193099338 3797300 12
2 0852040 Jsaoo0 | |osmoo0  [ssesow  (saiese  [amzo0 |12
2 1230470 8140000 [0s3000 6142000  [s169%8%7  |as7eso0 |12
2% 0938430 8140000 053000 (5613000  [100000000 4035200 |12
2 0750260 8140000 058000 (592000 9403968 439600 |12
2% 0840540 8140000 [05000  [559000  [s569937 4454600 |7
2 0671310 (8140000 (053000 5613000 (30300003 |4sR2000 |12
2 0355770 8140000 056000 (607000 (83600003 4453400 |7
23 077239 8140000 (053000 6436000 (34400002 |4dsa700 |12
30 1002450 8140000 056000 (6674000 (67300003 423000 ¥ |12 v
< > < >

Data Mining with WEKA
(Mining Association Rules)

& Weka Explorer

Preprocess | Classify | Custer | Associate | Select afiributes | Visuaize

[_opentie. J[__openur. ][ opence ) (

Faer
(Comoose Juone
p——

Relatior:
Instances: 683

é

Class: class (Nom) v

leatspots-haio
leafspots-merg

16 Jeat-shread
leat-malt
leat.mis
19 Jstem

Clodgng

21 [Jstem.cankers
22[Jeanker-esion
ruting-bodes




& Weka Explorer

—
| Preprocess | Classify | Cluster | Associate | Select attrioutes | Visualize |
‘Associator

| o Jts s oconsumaraor =10
—]

Resul st (ight-click for options)

(39)
(]

Status

x (o)

& Weka Explorer

[ Preprocess | Classify | Custer | Associate | Select atributes | Visuaize |
Associetor

Elvera 0
S L associaons
. jtor output
e tetus
St T
[ow <~ 0

& Weka Explorer
[ Preprocess | Classity | Cluster | Associste | Select aftriutes | Visualze |

Apriori-N10-T0-C03-D005-U10-M01-5-10

£ information

NAIE a
weka, associations. Apriori
Fings assoclation rules. Vore STHOPSIS
Finds rules.
deta [005
: oPTIONS
lowerBoundMinSupport [ 0.1 delta -- Iteratively decrease support by this
o [l tactor. Reduces support until min Support is
metricType Confidence ¥ | reached or required mumber of rules has been
genexated.
minetric 03
mmkdes (10| || roverBounainsupporc —— Lover bound for minimum
" | supporc.
removeAmssngCors Faise v
= metricType -- Set the type of metric by which to
significanceLevel | 1.0 renk rules. Confidence is the proportion of the
ho ] || xempres covered by the premize whet axe a1s
covered by the Lift 15 contidence
vided by the of all exawples that are
[_omn. J[_swe. J[__oc J[_cmee ] W coverea by wme 12 13 @ neasure of
the importance of the association that 1s
independent of support. Leversge is the proportion
of additional examples covered by both the premise
and consequence ebove those expected if the premise u

& Weka Explorer

| Preprocess | Classify | Custer | Associate | Select atfributes | Visuaize
Associetor

[ oo Jiomininrostsoamaiaunussn
Ta—|

[ Resut st (right options)

‘Status

& Weka Explorer

| Preprocess | Classify | Custer| Associste | Select attributes | Visusize
Associetor
o= erihaotvsiimunen
roots A

‘Resu st (right-click for res 1

s
=== Associator model (full training set) ===
Apriori

Minimus support: 0.8

Minimus metric <confidence>: 0.9

Humber of cycles performed: 4

Generated sets of large itemsets:

Size of set of large itemsets L(1): 6

Size of set of large itemsets L(2): 6

Size of set of lerge itemsets L(3): 2

Best rules found:

1. 581 =e> s8l  conf:(l)

> 575 cont:(1)
48 ==> 547 cont: (1)
> myceliumssbsent 619  conf:(0.99)

4. sclerotiassbsent 625

& 581 = 575 conf:(0.99)

6. 581 ==> 575 cont:(0.99)

7 581 ==> 575 conf:(0.99)

8. leaf-malf=sbsent 554 ==> myceliumssbsent 548  conf: (0.99)

a. 639 cont: (0.97)

10. 567 =e> 547 cont:(0.96)

v

Status q
oK

Data Mining with WEKA
(Knowledge Flow GUI)



& Weka KnowledgeFlow Environment

SEEE
N | DseSourcs | Datasrks | Frs| Gosites | usterers | Eveheton] viustzstn &
The Knowledge Flow GUI = M&'?J (& [ & | o | l
(7] i piR o =
= Graphical user interface for WEKA e —
= Java-Beans-based interface for setting up and
running machine learning experiments
= Data sources, classifiers, etc. are beans and can
be connected graphically
= Data “flows” through components: e.g.,
“data source” -> “filter” -> “classifier” ->
“evaluator”
= Layouts can be saved and loaded again later

Status

[rrst——

& EEIX B - [2]x
About
Weka GUI Chooser @@@ Reads a source that is in arf (attribute relation file format) format. ~
) T ¥ 2o@e | te ” g l
Waiksto Enviconmert for ) e L e
Knowledge Analysis T ——.. \_3 : o et
= e = cou >
B 3 3 | < r myRecent N
Version 3.4.5 : = Documerts ‘g joor
_ ¥ segnent.chatenge —
(c) 1999 - 2005 B T segnentest
University of Waikato Desitop | [ soybean
New Zealand : e
(57}
My Docuents
My Conputer
Fename  [rsart
My Network
Paces | Flesoftype: [artfstafles ) Ceoen ]
< >
Status
Wekcms othe ek Knowiedg

& Weka KnowledgeFlow Environment

W | DataSources | DataSinks | Fiters | Classifiers | Custerers | Evakuation | Visualizetion
& otasolles
all & | ¢ | & | @ | &
s v b swiane
(7] e Eew  mer remcastosd
| 3
Knowledge Flow Layout
: craining (oad™ -
2 =3 davase —el) teseze o Bavchcy:
— imug | —T 7 N | 5 NP | ;  bavacy H
oy = § LY 4 i,
=3 AxéfLoader Class CrossUalidavion 948 Classfigies
4“ > Assignes Tol dtakes Pexformanchlvaluavos
REE (.
ActtLoster
(< 3
Status

P



£ Text Viewer

[ Resutist— Text
21:2003- 48| | -oo Evaluation result ===
Scheme: 148

Relation: iris

Correctly Classified Instances 4 96,0784 %
Incorrectly Classified Instances 2 3.9216 %
Kappa statistic 0.9408

Mean sbsolute error 0.0336

Root mean squared error 0.1579

Relative absolute error 8.9574 %

Root relative squared error 33.5826 %

Total Nusber of Instances
=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Neasure Class

1 [ 1 1 Iris-setose
1 0.063 0.905 1 0.95  Iris-versicolor
0.882 0 1 0.882  0.938  Iris-virginica

=== Confusion Matrix ===

a b ¢ <= classified as

Status
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WEKA KnowledgeFlow Tutorial
for Version 3-5-8
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ul 8

O & i esit of Wai ato

ontents
ntrodu tion

Features

3
3 o onents
3t our os
3 atins
33 Filters
34 Classifiers 1
35 lusterers
3 E aluation 5
3 Visuali ation
Ea los
ross- alidated 8
lotting  ulti le o
1o essing data in re entall
5 lugin Fa ilit 3

ntrodu tion

T e KnowledgeFlow ra ides an alternati e tot e E lorer asa gra 1 al front
end to WEKA s orealgorit s T e KnowledgeFlow is a wor in
so cof t efun tionalit fro t e B lorerisnot ctaailale nteot er

and 1 crearc t ings ¢ at an e done in t o KnowledgeFlow ut not in t o
E lorer

T ¢ KnowledgeFlow resents a data-flow ins ired interfa ¢ to WEKA T ¢
user ansele CWEKA o onents fro atool ar lact e
asand onne £t ¢ toget er in order to for
and analy

onala out an-
i knowledge flow for 10 cssing
ng data. At present, all of WEKA's classifiers, filters  Iusterers
loaders and sa ers are a aila le in t e KnowledgeFlow along wit

tools

50 eetra

T e KnowledgeFlow an andle data eit erin re entall orin

at
E lorer andles

ata or ourse learning fro  data in re en-

tally requires a classifier that cau be updated on an instance —instan ¢ asis

Currently in WEKA there are ten classifiers that can handle data in 1o entall
oA E

s te

oKt
aicoacs ultino ial datea lo
o aicoacs dateale

™
o Winnow

And two of them are mera classifiors:
o acdnre ental ogit cost -t at an useof an regression

to learn fro  dis rete lass data in re cntall

o W -loall weig ted learning

ase learner

T s anualis also a aila le onlineon t e We a o Wii

Features
The KnowledgeFlow offers the following features:
o intuitive data. flow style layout
o roessdatain at esorinre cntall

o roess uliile at csorstrea sin arallel ca

so arate flow executes
inits own ¢ read

 chain filters together

o view models produced by classifiers for each fold in a cross validation

» ineremental pro essing s rolling
plots of classification accuracy, RVIS error, predictions et
o lugin fa ilit for allowing eas  addition of new

o onentstot e Knowl-
edgeFlow

o onents

onents a aila lein t e KnowledgeFlow

ata our es

All of WEKA s loaders are a aila le

e | | G | o i i

(gloe[o]s] 8 [S]J]

TaEmEm]
| P

ata in s

All of WEKA s sa ers are a aila lo

Filters

Allof WEKA's filers arc available

e | s | st | | o | o | i |

[

All of WEKA's classifiers are availahle.

i

lusterers

All of WEKA s lusterers are a aila e

ssaucs | o s | v | s | s | B | s |

EIEIE

@ m|d [&]a]d




3 E aluation « Connect. the CrossValidationtiold\Vaker o J13 TWICI by first ¢ oosing
e s | it | i | i | P i | training et and © en test et fro t e o -u  enufort e rossValida-
et tionFold a er

\_lil "i“ﬁi‘ EYE @ I O o e ctgo a tot eE alution ta and la e a ClassifierPerformanceb-
s : - aluator o onent on t ¢ laont  omnet Stotis o onent
sele ting t ¢ batchClassifier cntr fro t o o -n  cnufor 8

o Training et a er - a e adata set into a training set e etgotote Visualiation tool ar and la e a Te tVie °
vent on the layout. Connect the Classifier Perlulmmm:h\uln,nm tot e
o Test et aer - aeadataset info a test set Te tViewer  sele ting t ete tentr fro te o-u enufor lassi-
e rossValidationFold a er -s lit an data set training set or test set into flerPerformanceEvaluator.
folds o Now start the flow executing by selecting tart loading fro 1 ¢
® TrainTest lit aer - s lit an data set training set or test set into a menu for Arf[Loader. Depending on how big the data set is and how long
training set and a test set ross- alidation ta es on will sceso e ani ation fro 5o eoft ei ons
it elnout  8s treewill gow int e onand e ti s will ani ate
o lassAssigner - assigna ol nto et e lassforan data set training on the ClassifierPerformanceEvaluator). You will also see so e rogress
set or test set infor ationint e tatus arand ogatt e otto oft e window
o lassValue i er - oosea lass aluc to o onsidered us t e osic When finished you can view the results by choosing  ow results fro 1 ¢
tie lass T seful wen generating «mn for stle ur es see o emufort e Te tViewer o onent
ol ofor ane e ol o 3 Other cool things to add to this flow: connect a Te Viewer and or a

. Viewer to Sinorderto iew t cte tual orgra i al e resentations of

o ClassifierPerformanceEvaluator ¢ aluatet ¢ erfor an eof at  trained tested
assiflerPerformanceBualuator -¢ aluatet ¢ erfor an eo paned teste tetrees rodu ed foren fold of t e ross alidation t isisso et ingt at

classifiers.
isnot ossi leint e B lorer

o IncremenialClossifierEvaluator - ¢ aluate t ¢ erfor an e of in e on-
tally trained classifiers.

o lusterer erfor an oE aluator - aluatet ¢ erfor an eof at  trained tested

lustere

o redi tionA  ender - append classifier predictions to a test set. For dis-
rete lass o le s aneit era end redited lassla elsor 1o a il

3 Visuali ation lotting  ulti le ur es

s i | s ot | s i S |

L& [ & [ &]&] &

so et ingt att eE lorer aumotdo ntisea leweuse 8 and an-
do Forest as classificrs. "Phis esample can be found on the We aWi i as well

“ T e KnowledgeFlow an draw  ulti le uresint esa e ot window

o ataVisuali er - o onentt at an o u a anelfor isuali ing data

inasingle large s atter

o atter lot atri - o onentt at an o u a anel ontaininga a-
tri ofs alls atter lots i ingonas all lot o su alarges atter
lot

o Abriute waricr- o omenttat an o uoa anel ontaining a
atri of istogra  lots-onelorea of t eattri utesint ein ut data
o odel erfor anc art- o onenttat an o u a anclfor isual-
iing ¢ res old ie stleures .l ata ouresta and  oose Arffloader fro U etool ar t e

on
o Te tViewer - o onent for s owing te tual data  an s ow data sets ouse ainter will ange to a ross airs

classification performance statistics elc. » Next place the ArffLoader component on the layout area by clic ingso o

where on the layout (a copy of the ArffLoader icon will appear on t e

ra Viewer - o onent tat an o u a anel for isuali ing tree
la out area

ased  odels

o Next specify an ARFF file to load by first right clicking the mouse o er
the ArfiL.oader icon on the layout. A pop-up menu will appear. Sele t
Configure under Edit in t clistfro ¢ is couand rowsetot ¢ lo ation
of your AREF file.

i art- o omenttat an o u a anelt atdis la sas rolling
Iot of data used for iewing ¢ e online erfor an cofin e ental las-
sifiers).

e et li teE alution ta atteto of t o window and ooset e
lassAssigner allows outo oosew i ol nto ete lass o -
onent fro t etool ar Jactisont el out

o Now connect the ArfiLoader to the ClassAssigner: first right cli o er
the Arfloader and select the data et under onne tions in t ¢ enu
Aru e and linewilla ear  octe oert e lassAssigner
o cmet and et 5 - red lin I eled data <t will onse 1 £ two
o onents

o ctrigt li oerte lassAssigner and oose Configure fro t e
e Tiswill o u oawindow o wi o on anseil wi
ot st e s in o duta et ist e defanlt

o et oosete lssValue i er allows outo oosew i lassla el
to e e aluated in t e o onent o tetoolar et s
ont claoutandrig ¢ i o er lassAssigner and sele t data et fro
under onne tions int ¢ enuand omne titwit t o lssVale i er

ctgrn a rossValidationFold acr o onent fro t ¢ E aluation
tool ar and lacitontclaout omnettc lassAssigner to t
rossValidationFold a er  rig t i
le ting data. et fro under onne tions int e enu

ing o er lassAssigner and so-

E a les o ctli ontecClufiersta attcto oft ¢ window ands rollalong
t etool aruntil ourea te 8 o onentint etrees se tion la e
ross- alidated 8 a 8 o omentont elaout
Setting up a flow to load an ARFF file (hatch mode) and perform a cross- o Connect the CrossValidationFoldMaker to J48 TWICE by first ¢ oosing
alidation using 8 WEKAs  5i le entation training et .mm entest etfro te o-u  enufort e rossValida
tionFold a

o Repear these two steps with the Randomkorest classifier

o ctgo w tot eE alution ta and laca cm««xﬁwpcvfammma
aluator o onent on t el out  omne t o onent
sele ting ¢ ¢ batchClassifier entr fro wfor 8 Ad
St er Gl Penfomonoetsabior or o Foret and onne 1
e in batchClassifier as wll

o ctgatot o Visuali ation tool arand la ca odel crfor anc art
component on the layour. Connect both ClassifierPerformancell aluators
tot e odel erfor ane art  scle ting t ot res old ata entr fro
the pop-up menu for ClassifierPerformanceEvaluator.

o li onte ataouresta and oose Arflloader fro b etaol ar t e
ouse ointer will ange toa ross airs

Now start the flow executing by selecting tart loading fro ¢ ¢ o -
u for ArflLozder. Depending on how big the data set is and how long

 Next place the ArffLoader component on the layout area by clic ing so ¢ ross alidation ta e on will sce so cani ation fro 5o coft ei ons
where on the layout (a copy of the ArflLoader icon will appear on e int elaont onwillalsosecso e rogressinfor ation int e tatus
Ia out area arand ogatt e otto of t e window

et ow lotfro te ou- enuofte odel erfor ane art

© Next specify an ARFF file to load by first right clicking the mouse o cr
under t ¢ A tions se tion

e ArffLoader icon on the layout. A pop-up menu will appear. Sele t
Configure under Edit in t list o 1 i couand rowsetot ¢ lo ation ereare ¢ two ur es generated fro ¢ ¢ dataset redit-g e al-
of your ARFF file, uated on t ¢ lass I ol good

o et li teE aluation ta atteto of tewindow and ooset e
lassAssigner allows oo oosew i ol nio et e lss o -
onent fro ¢ ctool ar lactisont cla out

o Now connect the Arf[Loader to the ClassAssigner: first right c!
the ArfiLoader and select the data i under onne tions in t ¢
Aru er and linewill a ear  oete omseoerte !)\»»A»ﬂgum
" onent and Lot i - a red ine I cle data. ot will onmo 1t ¢ oo
onents.

o ctrigt i oerte lasAsigner and oose Configure fro
emi Tiswill o u oawindow o wi  on anseif wi
oln wis o Tass i our datn last i ¢ defaut

o ctga a rossValidationFold aer o onent fro t e E aluation /
tool ar and la e it on telaont omett e lassAssigner o t o
rossValidationFold a e rig ¢ li ing o er lassAssigner and se- /
le ting data et fro under onne tions in £ e enu

o ¢t li ont e Clasifiersta att cto of t o window and s roll along
tctool armntil ourea te § o onemtint etreesse tion lac / 5 i
a 8o onentont elaout




3 ro essing data in re entall eferen es

Some clasifrs, clsterers and fers in We can bl ot in e eatal Witen ond b wo e o e
inastrea ingfas ion ereisane a le of training and testing nai e a es " .
in re ental T' e results are sent to a Te tViewer and redi tions are lotted N
s — lotting  ulti le ur s on We aWi i
e li onte ata ouresta and oose Arffloader fro t etool ar t e

© Next place the ArffLoader componient on the layout arca by dlic ing so e
where on the layout (a copy of the ArffLoader icon will appear on t ©
la out area

Next specify an ARFE Gl 1o load by first right clicking the mouse o or
the ArffLoader icon on the layour. A pop-up menu will appear. Sele 1
Configure nnder Edit in ¢ elist ot s cnwand rowsetot ¢ lo ation
of your ARFF fil.

.o et t e E aluation ta at t ¢ to of t e window and oose t ¢
lassAssigner allows outo oosew i olu nto ete lss o
onent fro t etool ar laet isont ela ont

Now connect the Arf[Loader to the ClassAssigner: first right cli o or

the AfiLoader and select the data ot under onne tions in t ¢ enu
A and line will a car  oete ouseoerte lussAssigner
o onentand left li - aredlinela elod data et will onne tt e two
o onents

o ctrigt i oerte lasAssigier and  oose Configure fro 1 ¢
enw Tis will o u oawindow fro w i ou anseil wi

ot mist o lassin ourdata lastis t o default

o owgra a aie aes dateale o omentfro te aes se tion of
t ¢ Classifiers ancland la eit ont cla out

o ot ommetto lussAssignerto aie aes datea lo using ainstan ¢
omne tion

e ot lcan nre cntal lassiferE aluator fro o E aluation ancl
onto t e laout and omne t aie aes datea le to it using a in re
mentalClassifier oune tion

e ot lacaTe tViewer o onentfro ¢ o Visuali ation anclon t o
aout  omne tt e IncrementalClassifierBvaluator to it using a te t
omne tion
et laea tri art o onentfro t e Visuali ation anclont e
la ont and onne t IncrementalClassifierEvaluator to it using a  art on
ne tion

o isla te tioarts art g t- i o eritand oosing  ow
artfro te o-u  enn  ote te i art can be configured
Wit o tions t at ontrol ow often data oints and la els are dis la ed

© Finally, start the fiow by right-clicking over the ArffLoader and sele ting
tart loading fro t ¢ o -u enu

Suip Chart

otet at int ise a lea redi toniso tained fro nai e a esforea

in o ing instan e efore the classifier is trained (updated) with the instance
If you have a pre-trained classifier, you can specify that the classifier not ¢
u dated onin o inginstan e unsele ting € ¢ ¢ o in the configuration
dialog for the classifier. If the pre-trained classifier isa at  classifier (ie. it
isnot a a leof inre ontal training t en on will onl ¢ a lo to tost it in
aninre ental fas ion

Class for a Nalve Bayes classifie using estimator classes. ¢

More
Capabilities )
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False 1Z]
TFalse ]
False =

™ Update classifier on incoming instance stream

5 lugin Fa ilit

The KnowledgeFlow offers the abilty to easily add new components iaa lugin

it in order to install lugins lugins are installed in su dire torics of t ¢
nowl edgeFlow | ugins dire tor ore t an one lugin o onent a

reside in t e sa e su dire tor  Ea  su dire tor s ould ontain jar file(s)

tat oniainandsy ortt e lugin o onents T e KnowledgeFlow will d -

ally load jar files and add them to the classpath. In order to tell t ¢
Knowledgolilow which classos in the jar filos 10 instantiare as o onents a

econd file called cans ro s needs to e reated and laed into ea I
s subdirectory. This file contains a list of fully qualified lass na es to e
instantiated  u essfull instantiated o onents will & ear ina  lugins
ta int o Knowledg

ow uscr interfa ¢ clow isane & lo lugin dire tor
listing, the listing of the contents of the jar file and the contents of t ¢ asso iated
Beans props fle:

guusall s -1 E nowedseFlow lugins ettle
total
Srwere-re- all  all R 5 cams ros
rwreer all  all 8 Fe cttleRF ar
guisall ar t f sers  all  nowedgeFlow lugins ettle ettlelf ar
Fo 3 T8 EIA
Fo 3 T 8 ETA F A FET F
Fe 508 T Swa
Fe 508 T 8w
Fo 3555 T Sw cans
Fo 35 3 T S cans i ons
8 Fe T 8 weagui eans i ons Kettle nut gif
s Fe & T Sweagu eans i ons Kettle nut ani ated gif
E Fe 35 8 T 8w agu cans Kttle nut lass
Fo 5 T 8w agu cans Kttle nut can nfo lass
g all ore sers all  nowedgeFlow lugins cttle eans ro s

e ifies t o tools to go into t e lugins tool ar

W a gui eans KiowedgePlow lugins we a gui  eans Kettle n ut



