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Ovladani

» grafické rozhrani
— Explorer — jednotlivé ¢innosti na kliknuti
— Experimenter — systematické srovnani
— Knowledge flow — Cinnosti jako tok

* prikazovy radek

* Java API



Ukazka — grafické rozhrani ...

* Weka GUI Chooser [f= ][] * Weka Explorer F=nEoR|===)

Program Visualization Tools Help | Preprooess| Classify | Cluster | Associate | Select attributes | \c'isualize|
Applications Classifier
WE KA Explorer - EIE S
The University 7 Test options Classifier output
of Waikato i _ 1 .
. Experimenter @ Use training set [EECDE SCECISTIC 0. 9% i
b - Mean absolute error 0.0342
() Supplied test set - Root mean sguared error 0.155
Waikato Environment for Knowledge Analysis KnaowledgeFlow Belative zbsolute error 7.6997 3
Version 3.7.0 (@) Cross-validaton Folds |10 - P
(c} 1555 - 2009 | i _ = Root relative squared error 32.8794 %
The University of Waikato Simple CLI () Percentage split % |65 Total Number of Instances 150
Hamiton, New Zealand =
- [ More options... ]
=== Detailed Accuracy By Class ===
{Nom) class v l IF Rate FF Rate Frecision Recall F-Measure OC Rre:
1 0 1 1 1 1
Sto
~top 0.348 0.04 0.923 0.396 0.5841 0.992
Result list {right-dick for options) 0.92 0.02 0.953 0.92 0.939 0.992
18:28:06 - bayes.NaiveBayes Weighted Avyg. 0.98 0.02 0.948 0.98 0.98 0.994
=== Confusion Matrix ===
a b o <-- clazzified as
50 0 0| & = Iris-setosa
048 2 | b = Iris-versicolor 5
0 446 | c = Iris-virginica
< [0 | +

Status
OK w; x0




... prikazovy radek ...

java —classpath weka.jar
weka.classifiers.bayes.NaiveBayes
—t data/iris.arff



... Java API

Inztances instances = new Instances|
new BufferedBeader|

new FileBReader("iris.
instances.setClassIndex (instances.numbittributes ()

cEE") )
- 1);

[

HaiveBayes c = new MNaiveBayes();

Evaluation eval = new Evaluation(instances) ;
10, new Bandom{l));

eval .crossValidateModel (c, instances,
System.cut.println(eval.toSummaryString());

System.cut.println(eval.toMatrixString());



1. Attribute-Relation File Format (ARFF)

ARFF soubor

@relation spambase
% spam, non-spam

@attribute word_freq_make real
@attribute 'char_freq_# real

@attribute

@data
0,0.64,0.64,spam
0.21,0.28,0.5,spam
0.06,0,0.71,ham

Cas
@ATTRIBUTE timestamp DATE "yyyy-MM-dd HH:mm:ss"
@DATA "2001-04-03 12:12:12" "2001-05-03 12:59:55"

Ridky format
{spam, ham} 0,X,0,Y, "class A" {1X,3Y,4"class A"}
0,0, W, 0, "class B" {2 W, 4 "class B"}

Retézce

@attribute LCC string
@attribute LCSH string

Chybéjici hodnoty
4.4,?,1.5,? Tolkien

@data
AG5, 'Encyclopedias and dictionaries.;Twentieth century.,




2. Predzpracovani dat

¥ Weka Explorer = || ]

Preprocess | Classify | Cluster | Assodiate | Select attributes | \ﬂsualizel

[ Cpen f... ] [ Cpen ... ] [ Open ... ] [ GEner... ] Undo Edit... ] [ Save... ]
Filter
Current relation Selected attribute
Relation: deleterious Attributes: 9 Mame: ALTOMUTE Type: Mumeric
Instances: 4398 Sum of weights: 4395 Missing: 0 (0%:)  Distinct: 67 Unique: 4 (0%)
Attributes Statistic Value
Minirmurm -0,36
’ Al ] ’ flge ] ’ ek ] ’ e ] Maximurm 0.33
Mean -0.053
Mo. Mame StdDev 0.108
1|[JFDB
2|[|TuDEX
3 :FRDM Class: EFFECT {MNom) * | \Visualize &l
4o : -
5 [ AUTOMUTE
6| |Mapp
7|ClstFT
T
9|[_|EFFECT
Remove 58 Tho
I T 1
036 0.0z 0.33

Status

o <
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Filtry

Remove -V —R 1-5,8 (V = inverze, zachovej pouze tyto atributy)
Discretize

— neékteré algoritmy nepracuiji s Cisly
— urychleni
— nékdy i zvySeni presnosti

prevzorkovani

doplnéni chybéjicich atributl, odstranéni chybéjicich hodnot
Obfuscator

Principal Component Analysis, Partial Least Squares
AttributeSelection



StringToWordVector

B [text_example] ® Dumbek's Random Stuff
Qlclass] & Random Stuff
Ci[class2] @ Stefan Tilkov's Random Stuff
C1[class3] )
TextDirectoryLoader loader = new TextDirectoryLoader(};
loader.setDirectory(new File("c:/dat ext example™}};

Instances dataRaw = loader.getDataSet(};

ArffSaver sl = new LZrffSaver();

zl.zetInztances (dataRaw) ;

hitm
hitm
hitm

@attribute text string
@attribute class {class1,class2,class3}

@data
'<html>\n\t<head>\n\t\t<title>Dumbek\'s Rand
'<IDOCTYPE HTML PUBLIC \"-//W3C//DTD HTML 4.

sl.=setFile(new File("c:/data/textl.acff"}); I

N | '<html>\r\n\r\n<head>\r\n<meta name=\"descri

gl.writeBatch();

StringToWordVector filter = new StringToWordvVector();
filter.setInputFormat (dataRaw) ;

Instances dataFiltered = Filter.usefFilter(dataBaw, filter);
Arffsaver =sZ = new ArffSaver();

=2.=setInstances (dataFiltered) ;

'<IDOCTYPE html PUBLIC \"-//W3C//DTD XHTML 1

@attribute class {class1,class2,class3}
@attribute ago numeric

@attribute align= numeric
@attribute all numeric

@attribute always numeric
@attribute business numeric

g2.3etFile(new File("c:/data/textZ.arff")}); L

s2 . writeBatch();

J4E8 © = new J4E8();
c.buildClas=sifier (dataFiltered);

System.out.println("Clas=sifier model: " + g};

v |  @attribute but numeric
@attribute button numeric

@data

{1131,41,111,121,131,141,15.....
{101,341,371,491,501,531,991....
{215161,71,81,91,311,321,........
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Klasifikace — algoritmy 1

* NaiveBayes, BayesNet, Averaged One-Dependence Estimators (AODE)
« SMO, SMOreg, LibSVM



StringKernel

dattribute name string
@Qattribute class {female, male}
@data

Midori, female

Koichi,male

e 291 Zenskych a 385 muzskych jmen (odstranéno 13 univerzalnich jmen)

* prvnispusténi: Q,=63 %



Dalsi SVM parametry a jejich
optimalizace

e meta.CVParameterSelection —P "C 0.5 50000.0 5.0" ...

Cross-validation Parameter: '-C' ranged from 0.5 to 50000.0 with 5.0 steps
Classifier Options: -C 12500.375

* bez predikce spolehlivosti

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

0.887 0.192 0.777 0.887 0.828 0.847 female
0.808 0.113 0.904 0.808 0.853 0.847 male
Weighted Avg. 0.842 0.147 0.849 0.842 0.842 0.847

» predikce spolehlivosti logistickou regresi

TP Rate FP Rate Precision Recall F-Measure ROC Area Class
0.835 0.148 0.81 0.835 0.822 0.921 female
0.852 0.165 0.872 0.852 0.862 0.921 male
Weighted Avg. 0.845 0.158 0.846 0.845 0.845 0.921



Predikovana spolehlivost a ROC krivka

error prediction
a.
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Klasifikace — algoritmy 2

MultilayerPerceptron
— valida¢ni mnozina
— pomalé
LinearRegression
PLSClassifier — Partial Least Squares regression

stromy
— J48, RandomForest, ...
meta
— boosting, bagging, ...
— ClassifivationViaRegression
— AttributeSelectedClassifier
— CostSensitiveClassifier



Vazeni chyb

TP Rate
0.81
0.915

meta.CostSensitiveClassifier
% Rows Columns

2 2

Matrix elements

2

0

o\©

= O

cena za Spatné klasifikovany P je 2x vétsSi nez za N



Vybeér atributu

Metoda hodnoceni

e atributl

—  ChiSquaredAttributeEval
—  SVMAttributeEval

e podmnoziny
—  CfsSubsetEval
—  WrapperSubsetEval, ClassifierSubsetEval

Metoda prohledavani
e pro atributy

— Ranker

* pro podmnoziny
—  BestFirst
—  GeneticSearch

Redukce dimenzi filtrem

*  Principal Component Analysis, Partial Least Squares

* weka.gui.GenericObjectEditor

weka.attributeSelection. WrapperSubsetEval
About

WrapperSubsetEval:

Evaluates altribute sets by using a
learning scheme.

=)

More
Capabilities

classifier | ~|sMo-c10-L00010-P 1.
evaluationMeasure | Default: accuracy (discrete dass); ...
folds |5
seed |1

threshold |0.01

Open... || Save... || Ok

| | Cancel |

* weka.gui.GenericObjectEditer
weka, attributeSelection. Ranker
About

Ranker:

evaluations.

generateRanking | True
numToSelect |5

startSet

==

More

Ranks altributes by their individual

threshold  |-1.7975931348623157E308

Ope... || Sav... || OK

| | Cancel
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Experimenter

* Weka Experiment Environment

mm Analyse

Source

Got 12 results

(=& =

[ File... ][ Database. .. ][ Experiment

]

Configure test

Testing with
Row
Column

Comparison field

Paired T-Tester (correc...

[ Select

[ Select

Percent_correct

Significance | 0.05
Sorting (asc.) by :<de1’ault>
Test base [ Select
Displayed Columns [ Select
Show std. deviations  []

Qutput Format [ Select

[ Perform test j l Save output
Result list

16:39:39 - Available resultzets

16:39:41 - Percent_correct - bayes.MaiveBayes " 5395;

4 Test output

M
Tester: weka.experiment.PairedCorrectedITester i
Analysing: FPercent correct

Datasets: 1
Resultsets: &

Confidence: 0.05 (two tailed)
Sorted by: -
Date: 1.11.09 16:39
Dataset (1) bayes.Na | (2) bayes (3) baves (4) funct (3) trees (&) trees
spambase-weka.filters.sup (2) 90.18 | 90.31 93.05 v 893.87 v 92.24 93.07

(v f*) | (0/170) (1/0/0) (1,070} (0/1/0) (0s1/0)
Key:
{1} bayes.NaiveBayes "' 59895231201785697655
{2) bayes.BayesNet "-D -0 bayes.net.search.local.K2 -- -P 1 -5 BAYES -E bayes.net.estimate.S5
{3) bayes.RODE '"-F 1" 9197439980415113523

{4) functions.SM0 '-C 1.0 -L 0.0010 -P 1.0E-12 -N 0 -V -1 -W 1 -K \"functions.supportVector.

(5) trees.Jg48 '-C 0.25 -M 2" -217733168393644444
{6) trees.RandomForest '-I 10 -K 0 -5 1" 42168394707514226393
1 | 1] | r

m
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/droje

Knihy
WEKA Manual for Version 3-7-0
Data Mining: Practical Machine Learning Tools and Techniques

Web
http://www.cs.waikato.ac.nz/ml/weka/
http://weka.wikispaces.com/
http://wekadocs.com/
http://www.hakank.org/weka/
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http://www.cs.waikato.ac.nz/ml/weka/
http://wekadocs.com/
http://wekadocs.com/
http://wekadocs.com/
http://www.hakank.org/weka/

Spusteni Weky

ssh —X lethe

module add java

vytvorte si pracovni adresar (mkdir <jméno >, cd <jméno>)
wget loschmidt.chemi.muni.cz/~tonda/w.zip

unzip w.zip

java =Xmx256m —jar weka.jar



Ukol 1

Explorer —J48 a SMO

spustte 2x Weku a Explorer

v obou

— otevrete spambase.arff a bézte do tabu Classify

— v Test options, More options nastavte Output predictions na Plain text
vV prvnim

— vyberte klasifikator trees.J48

— kliknéte do policka vpravo od tlacitka Choose a nastavte
* uselaplace: True

— spustte 10-ti ndasobné krizové ovéreni
v druhém
— vyberte klasifikator functions.SMO
— kliknéte do policka vpravo od tlacitka Choose a nastavte
* buildLogisticModels: True
*  numFolds: 10
— spustte 10-ti nasobné krizové ovéreni
Srovnejte rychlost a pfesnost obou algoritm(. Odhadnéte uzite¢nost predikce
divéryhodnosti vysledku (=== Predictions on test data ===, sloupec prediction).



Ukol 2

Knoledge Flow - ROC kfivky

spustte Knowledge Flow

otevrete spam_roc.kf

nastavte ArffLoader na spambase.arff

kliknéte pravym tlacitkem na ArffLoader, Start loading

srovnejte ROC krivky NaiveBayese a BayesNetu (klik pravym tladitkem na horni Model
Performance Chart, Show chart)

srovnejte ROC krivky BayesNetu a AODE.

Po kliknuti na bod krivky se zobrazi Cisla. Kolik procent spamu identifikujeme, pokud jsme
ochotni tolerovat, Ze ve spamovém koSsi skonci 4 % hamu (spam = class 1, osa X: FPR = FP/N,
osaY:TPR=TP/P)?



Ukol 3

Experimenter - srovnani klasifikatoru

spuste Experimenter

kliknéte na tlacitko New

Result destination: nastavte cestu a zvolte jméno nového ARFF souboru
pridejte dataset spam_discretized.arff

pridejte algoritmy bayes.AODE, tree.J48, tree.RandomForest

spustte vypocet v tabu Run

jakmile skonci, prejdéte do tabu Analyse

kliknéte na Experiment a Perform Test

Je presnost nékteré z metod na této sadeé statisticky vyznamné lepsi na hladiné 0.05? Jak je to
s Area_under_ROC?



