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EpyaAseio WEKA

e To WEKA (Waikato Environment for Knowledge Analysis) eival

Ll ooulta AOYLOULKOU NXOVIKAG HaBnong YpoLEVO O€ Java
nov avamntuxBnke oto Mavenotiuio tou Waikato tng Nea
ZnA\avéia.

* AVNAKEeL oTNV Katnyopia tou Aeyopevou “eAevBepou Aoylopkou”
(freeware).

e Eival eva amo ta no dtadedbopeva Aoyopika E€opuénc
AebopEVWV.




To MeptBaAlov tov WEKA
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Iumber of Folds: ) Data sets first Mo, P\ n Name
oo
9 Classiication Regression Algorkhms first 2[dollar
2 [bang
Datasets Blgorithms ;‘ '”Oﬂé‘gv
S D | crass: yesno quomy ~ | visuanze an
Add ne., Edt slected. . Delete selected Addnew... Edi selected. . Delete selocted 2 Eliere
(7] Use relative paths 2788
ey
[ Remove
| o ‘ Log | g x0
Up Down Laad aptions... Save pticns... up Down

=lolx|
[ Classifiers | Clusterers | Associations | Evaluation | Visualization | Il

[ DataSources DataSinks Filters
[® | visuaiization

al [ & ‘ ) ‘ = ‘ M ’ ) ‘ o ‘ & e & Weka GUI Chooser

b S Prograrn Wisualization

WE

(=& ]

/ €2 SimpleCLT
/ Welcome to the WEKA SimpleCLI

Explarer L

Applications

Enter coumands in the textfield at the bottom of
the window. Use the up and down arrows to move
through previous commands.

Command completion for classnames and files is

initiated with <Tab>. In order to distinguish
. betwesn files and classnames, file names uwust
bresse cifes ayiPues .
~caneer Anifmas cainingser LT

wazen seen pheshol dasa

be either absolute or start with '.}' or 'w/'
(the latter is a shorteut for the home directory).
<Alt+BackSpace> is used for deleting the bext

in the commendline in chunks.

The University
of Waikato

Experimenter

> help

Command mwust he one of:
Ceonsval idar ion
Tol diakes

01

java <classnames <args> [ > file]
o
Pestornancechare

E Wi aikabo Enviranment Far Knowledge AnalysiE EnowledgeFlow kjfl
= : s Wersion 3.6.8 piotary
T = (c) 1993 - 2012

/ help <coumands

The University of Waikato

Simple LI
Harniltor, Maw Zealand




Explorer

— Weka Explorer MMM
| Open file... | | Open URL.. | | Open DE... | | IUndo Save.. |
~Filter
| Choose ||Nune ” Apply |
~Current relation ~Selected attribute
Relation: spam7acsy Mame: yesno Type: Nominal
Instances: 4601 Attributes: 7 Missing: 0 (%) Distinct: 2 Unique: 0 (@35
- Attributes Label [ Count
Ed 1813
| All | | None | | Invert f 2758
Mo, [ ] Mare
1{_Jcrltot
2{_Jdolar
3| Jbang
4| _Jmoney
5[ _noon . S
& Jmake Class: yesno (Nom) - || Yisualize All
7_|yesno
| Remove
[Status
Log # x 0
OK




Experiment

Sxperiment Configuration Mode:

(@ Simple () Advanced

[ Qpen,.. ] | Save..., | [ Mew ]
Results Destination

ARFF File « | Filename: ‘ | | Browse. .. |
Experiment Type Iteration Control

|Crnss-va|idatian - MNumber of repetitions; |
Murnber of Folds: | (@) Data sets firsk
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Datasets Algorithms

| Add new, .. | | Edit selected. .. | | Delete selected | | Add new. .. | | Edit selected... | | Delete selected

Use relative paths

Lp | | Do

| | Load options. ., || Sawve opkions, .. || Up || Dowwn
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Simple CLI

€2 SimpleCLI =N ER ==

Welcome to the WEEA SimpleCLI

Enter commands in the textfield at the bottom of
the window. Use the up and dovm arrows to move
through previous commands.

Command completion for classnames and files is
initiated with <Tab>. In order to distincguish
between files and classnames, file names must

be either absolute or start with '.%' or '~F!

[the lartter is a shortecut for the home directory).
<hlt+Eackipace> iz used for deleting the text

in the commandline in chunks.

= help

Command must be one of:
jJava <classname> <args> [ = file]
break
kill
cl=
history
exit
help <commard-

_ | /




To MeptBaAlov tov WEKA

* Baoweg Alenadec:

* “The Explorer”: O xpnong umopei va eKTEAECEL OAEC TLC KUPLEG
epyoaoiec e€opuénc Aedopévwy, OTIWCE KaTtnyoplomoinon,
naAwvdpounaon, avaluon cuotadwv, avakaluvn Kovovwy
OUOYXETLONG, Tipo-eneéepyaoia Twv SESOUEVWYV KAl OTTTLKOTIOLNON.

o “Experimenter ” gival eva rieptBailov yla dte€aywyn mepapatwy,
omou aéloAoyouvtal pEbodol katnyoplomoinong Kot
naAlvdpopnong. ZUykpLon tne enidoong SLaPOPETIKWY LOVTEAWV
KOl TTOPOUCLALEL Ta AmOTEAETOTA OE LopdN Ttivaka.

* “Knowledge Flow” eival eva reptBAAAOV IOV ETUTPETEL TN
dle€aywyn twv olwv epyactwv pe tov Explorer, Stabgtel Opwe
Sdtadopetikn demadn (interface). 2to meptBaillov avto
XpnotuormnotlouvtoL components, Ta onoiat cuvdEovTal HETAELY TOUC
LLE YpadLKO TPOTIO, 0 OTtoloC OpileL TN pon epyaciog




Explorer: Mpo-enetepyacia AsdopeEvwy

* Ta 6edopeva pmopouv va eLoaxboulv amo Eva apxelo o€
Sdtadopec popdec: ARFF, CSV, C4.5, Binary

* Ta debopeva pmopouv eniong va. etcaxBouv amo eva URL
N amno pwa Baon dedopevwy SQL (xpnolpomolwviag to
JDBC)

* Ta epyaleia npo-sneéepyaoioc oto WEKA ovoualovtol
“filters"
To WEKA mepLexel filters yua:
Alokpltomoinon, kavovikormoinon, emavadelypatoAnyia,
eTILAOYN XOPOKTNPLOTIKWY, LETOLOXNMOATLOMOC KOl
ouVOUOOHOC XOPAKTNPLOTLKWY, K.Ol




Explorer: Mpo-enetepyacia AsdopeEvwy

* O o ouvnOLopEVOC OUWC TpoToC poptwonc dedouevwy eival
LEoW evOC apxeiou ARFF.

* Ta apyela ARFF ivail amAd apyeio KELLEVOU, OTIOU OL TLEG
Staxwpilovtal pe koppa (Coma Separated Values(CSV)).

* ARFF apyeia:

e TNV apxn avadepetal n Ae€n “@relation” kot akoAouBeli To
Ovoua Tou Ttivaka SedopEvwy.

* XTn ouvexela yivetal n SnAwon twv nediwv. MNa kdbe medio
XPELALETALL LA YPOLUE, OTNV apXn TNC omoilac urtdpxeLl N A€En
“@attribute”, akoAouBel to ovopua tou nediov (rty Turnover), ko
KOTOTILV SNAWVETOL 0 TUTTOC Tou Ttediou. Av to medio ival
apLOUNTLKO, Xpnotuoroleital N Ae€n “numeric”. Av to nebio
glvall ovopaoTiko, SnAwvovtal ot SUVATEC TILEC LECA OE
QYKUAEC




Napadeypa apyeiov ARFF WEKA

LS S

N

Summary Statistics:

A AT A

N

Min Max
sepal length: 4.3 7.9
sepal width: 2.0 4.4
petal length: 1.0 6.9
petal width: 0.1 2.5
9. Class Distribution: 33.

@RELATION iris

BATTRIBUTE
@ATTRIBUTE
@ATTRIBUTE
BATTRIBUTE
@ATTRIBUTE
@DATR

{3 R S |
4.9,3.0,1.
e s M
4.6,3.1,1
5.0,3.6,1
5.4,3.9,1.
4.6,3.4,1
5.0,3.4,1

-~
-~

N =] 0@ b b

sepallength REAL

sepalwidth REAL
petallength REAL
petalwidth REAL
class

0.2,Iris-setosa
0.2,Iris-setosa
0.2,Iris-setosa
0.2,Iris-setosa
,0.2,Iris-setosa
0.4,Iris-setosa
0.3,Iris-setosa
0.2,Iris-setosa

Mean
5.84
3.05
S B
1.20

3% for

3D

0.83
0.43
1.76
0.76

Class Correlation
0.7826

-0.4194
0.9490 (high!)
0.9565 (high!)

each of 3 classes.

{Iris-setosa, Iris-versicolor, Iris-virginica}




O «dnuoupyoc yvwonc» WEKA

o Eival éva dLAko ypadko meptBariov epyaciog

* OAa ta epyaleia tou WEKA: diAtpa, KOTNYOPLOTIOLNTEC,
TOELVOUNTEC, OUOXETLOTEC KOl ETILAOYELG XOLPAKTNPLOTIKWY
Utopouv va mapouactocBouv ypadka pe dtodlaotata
ypadnuata

* Me Baon TIc ypadLKEC OVATIPAOTACELS TWV ETUAEYUEVWV
dedopevwy dokipalovtal Kat tpoPAEneTaL N anodoon Twv
EVOAAQKTLKWVY LOVTEAWV Ttou Ba erAeyouV va
XxpnotpomotnBouv TeALka yLa tnv dtapopdpwaon tne
«OopupEVNC» YyVWoNC.

o Eival emAe€lpa peoa oo avaduopeva LEVOU




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} \
Aopr
@data ol

63,male,typ_angina,233,no,not_present ARFF

67,male,asympt,286,yes,present OLpXS{OD
67,male,asympt,229,yes,present
38,female,non_anginal,?,no,not_present

4/7/2020




WEKA only deals with “flat” files

@relation heart-disease-simplified Aple ]JT]’CIKT]

TLUY
@attribute age nume/ MTI

@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




WEKA Explorer

* Preprocess: EmttAoyn kol Tpomornoinon twv 6eSopuEVwVY.

* Classify: Ekmaidevon kot €Aeyxoc Twv learning schemes
rou kavouv classification r) kdvouv regression.

o Cluster: Epappoyn clustering ota edopéva.

* Associate: AnuLoUpYEL KAVOVEC CUOXETLONG YL TO
dedopéva.

» Select attributes: ErttAoyr Twv 1o oXETLKWV
XOPOAKTNPLOTLKWY YVWPLOUATWV TWV OE6OUEVWV.

* Visualize: MpoBoAn dtadpaoctikwy 2D SLaypappudtwy Twv
dedopevwv.
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WEKA Alemtadn

00

Weka Knowledge Explorer

}-Plepmean-‘ Classify T Cluster TAssociate T Select attributes T Visualize ]

{  Openfile... % OpenURL.. ) { OpenDB.. )¢ Undo

y € Save... )

~Filter
~Current relation ~Selected attribute
Relation: None Name: None Type: None
Instances: None Attributes: None Missing: None Distinct: None Unique: None
~Altributes
( '+ ( Visualize Al
Status
[Welcome to the Weka Knowledge Explorer ,"* x0




[poemneéepyaocio AeOOUEVWV

8086 Weka Knowledge Explorer
P—Fwn-l Classify ' Cluster l Associate ' Select attributes l Visualize ]
I: Open file... ) I( Open URL... :I I: Open DE... :] Undo ( Save... )
~Filter
[ Choose "-‘Nnrle |-' Apply )
~Current relation ~Selected atiribute
Relation: iris Mame: sepallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 35 Unigque: 9 (8%)
~Attributes Statistic Value
No. NG Minimum 4.3
1 sepallength Maximum 7.9
2 sepalwidth Mean 5.843
3 petallength StdDev 0.828
4 petalwidth
Sclass
' Colour: class (Nom) 3] (Visualize Al

rStatus
OK




866 Weka Knowledge Explorer
}—Prepfoms—vl Classify l Cluster l Associate ' Select attributes ' Visualize E
{ Open file... Open URL... { Open DB } _______ Ut n_d_D_ ______ { Save }
~Filter
| Choose ||None [ Apply )

-Selected attribute

~Current relation
Relation: iris

Mame: sepallength

Type: Numeric

3 petallength
4 petalwidth
5class

Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 35 Unigue: 9 (b%)
-Aftributes Statistic Value
NO. Name Minimum 4.3
1 sepallength Maximum 7.9
2 sepalwidth Mean 5.843
StdDev 0.828

:Enlnur: class (Nom)

™™ N ey — Y
H . Visualize All )

Status
{ oK




[poemneéepyaocio AcOOUEVWV

8 ee Weka Knowledge Explorer
}—Prepm:ew-{ Classify ' Cluster ' Associate ' Select attributes ' Visualize E
( Open file... ) ( Open URL... } ( Open DB... }. _______ u n_d_o_ ______ ( Save... }
~Filter
[ Choose }|None [ Apply )
~Current relation ~Selected attribute
Relation: iris Mame: class Type: Nominal
Instances: 150 Artributes: 5 Missing: O (0%) Distinct: 3 Unique: 0 (0%)
rAttributes Label Count
No. e Iris-setosa 50
1 sepallength Iris-versicolor 50
2 sepalwidth Iris-virginica 50
3 petallength
4 petalwidth
Slclass |

' Colour: class (Nom) %) (Visualize Al

e

Status
’7 OK




[po-eneéepyaocio AcOOUEVWV

8 0e Weka Knowledge Explorer
’—Pfepfu:esr'{ Classify l Cluster l Associate ' Select attributes ' Visualize ]
( Open file... Open URL... ) ( Open DE... ) _______ u n_d_o_ ______ Save... )
~Filter
[ Choose ‘.‘None [ Apply )
~Current relation ~Selected attribute
Relation: iris Mame: class Type: Nominal
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 3 Unigque: 0 (0%)
~Attributes Label Count
No. VBT Iris-setosa a
1 sepallength Iris-versicolor
2 sepalwidth Iris-virginica 5
3 petallength
4 petalwidth
Slclass |

' Colour: class (Nom)

3] ( Visualize A

Status
’V OK

-




Ontikorntoinon 6edopevwy

‘0080

—sepallength
21

rsepalwidth

—petallength

37
18
17 16
14

12

11
10
4
]
2
o 0

[ T
1 3.95

5
1
1
4.3 £.1 7.9
~petalwidth
34
11
&
1
25




[Mpoemneéepyaoio dedopevwy

8o Weka Knowledge Explorer

f—hpmess—{ Classify l Cluster ' Associate ' Select attributes ' Visualize ]
( Open file... Open URL... ) ( Open DB... ) Undo ( Save... )
~Filter
[ Choose }|None { Apply )
~Current relation ~Selected attribute

Relation: iris
Instances: 150

Attributes: 5

—Attributes

MNo.
1 sepallength
2 sepalwidth

Mame

3|petallength

4 petalwidth
5 class

MName: petallength

Type: Numeric

Missing: 0 (0%) Distinct: 43 Unigue: 10 (7%)
Statistic Value
Minimum 1
Maximum 6.9
Mean 3.759
StdDev 1.764

I
. Colour: class (Nom)

3] (Visualize Al

37
18 17 "
1z 14
11 10
3 4 4
2 x 5 2
I T
1 3.85 (]

1
.9

Status
’7 OK

L log ) g *0

/




[Mpoemneéepyaoio dedopevwy

8006 Weka Knowledge Explorer

Classify ' Cluster l Associate l Select attributes ' Visualize l

( Open file... Open URL... ) ( Open DB... ) Undo ( Save... )
~Filter
[ Choose ||Discretize -B 10 -R first-pt [ Apply )
~Current relation ~Selected attribute
Relation: iris Name: petallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 43 Unigque: 10 (7%)
rAttributes Statistic Value
No. Mame Minimum 1
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
3 petallength StdDev 1.764
4 petalwidth
5class
"Colour: class (Nom) #] (Visualize Al

Status
’7 OK




[Mpoemneéepyaoio dedopevwy

000 Weka Knowledge Explorer
W Classify ' Cluster ' Associate ' Select attributes l Visualize E
( Open file... :I ( Open URL... ) ( Open DB... :| Undo ( Save... :I
~Filter 006 weka.gui.GenericObjectEditor
{ Choose }|Discretize -B 10 -R first-last weka.filters.unsupervised.attribute.Discretize
~Current relation About
Relation: iris An instance filter that discretizes a range of numeric " Swr——
Instances: 150 Attributes: 5 attributes in the dataset into nominal attributes. 5 /
~Aftributes
No MName attributelndices first-last
1 sepallength .
2 sepalwidth bins 10
3 petallength ‘
4 petalwidth findMumBins  False
5class

= = il
invertSelection  False

makeBinary :False

@ @ @ (@

useEqualFrequency :Fa.lse

( Open... )( Save... )( Cancel )

6.9

(8].4 { Log ) ‘“ﬂxﬂ

. _.i_
-




[Mpoemneéepyaoio dedopevwy

8e6 Weka Knowledge Explorer
}-Fepnees&-l Classify ' Cluster ' Associate l Select attributes ' Visualize E
I: Open file... ) I: Open URL... ‘] ( Open DB... ﬁ Undo ( Save... )
e 8686 weka.gui.GenericObjectEditor
_Filter —
P e . - weka.filters.unsupervised.attribute.Discretize )
[ Choose | Discretize -B 10 -R first-| P “'_
~Current relation About =
Relation: iris | Aninstance filter that discretizes a range of numeric € More )
Instances: 150 Atrib | attributes in the dataset into nominal attributes. L_ore_ 31—
—Attributes ]
MNo. MName = = -
1 sepallength attributelndices [first-last
2 sepalwidth
3 petallength bins 10
4 petalwidth
5 class ; ) F =
findNumBins  False H o
3
= = [ —
invertSelection | False )+]
I .
_False B
I
useEqualFrequency  False )+]
Open... Save... OK Cancel
Open.. ) ( ) ¢ ) ¢ i
Status
’70"' '\.ix' x 0




[Mpoemneéepyaoio dedopevwy

806 Weka Knowledge Explorer
W Classify ' Cluster ' Associate ' Select attributes ' Visualize t
8686 weka.gui.GenericObjectEditor
( Open file... } { Open URL.. - - - -
weka.filters.unsupervised.attribute.Discretize
~Filte
= About

[ Choose || Discretize -8B 10 -R first-last

An instance filter that discretizes a range of numeric " Sr—

- Current relation attributes in the dataset into nominal attributes. \ /
Relation: iris
Instances: 150 Attributes
~Attributes attributelndices first-last
No. Mame =
1 sepallength bins 10
2 sepalwidth
3 petallength - - [
4 petalwidth findNumBins  False
5 class

[
invertSelection | False

makeBinary :False

useEqualFrequency :TrUE

.f: Open... } { Save... } { OK } { Cancel }
.. . ol —
I'Ii 3.'|95 69I

Status
IVDK { Log ) wxﬂ




[Mpoemneéepyaoio dedopevwy

000

Weka Knowledge Explorer

F—W—‘ Classify l Cluster l Associate l Select attributes l Visualize l

( Open file... j ( Open URL... Open DB... j Undo ( Save... }
~Filter
" —— : [ S
Choose | |Discretize -B 10 -R first-last 806 askaauiCarsrzOhiaciidios )]
~Current relation weka.filters.unsupervised.attribute.Discretize 7
Relation: iris About
Instances: 150 Attributes: 5 : , : i
An instance filter that discretizes a range of numeric P
—Attributes attributes in the dataset into nominal attributes. e
MNo. Mame
1 sepallength attributelndices first-last
2 sepalwidth =
3 petallength bins 10
4 petalwidth
c class findNumBins | False 53
invertSelection | False -+ ;
-
makeBinary :False )%]
useEqualFrequency ‘True )+]
( Open... ) ( Save... ( OK :] ( Cancel )
. 14
12 =
= 4
3.'|95 G'BI
Status
IVDI{ { Log #x x0




[Mpoemneéepyaoio dedopevwy

‘8086 Weka Knowledge Explorer
f—Pnepmeees—{ Classify l Cluster l Associate l Select attributes l Visualize ‘
( Open file... ) ( Open URL... Open DB... j Undo ( Save... j
~Filter

[ Choose ||Discretize -F -B 10 -R first-last

{_ Apply )

—Current relation

Relation: iris

Instances: 150 Arttributes: 5

—Attributes

No. MName
1 sepallength
2 sepalwidth

3 |petallength

4 petalwidth
S class

—Selected attribute
Mame: petallength

Type: Numeric

Missing: 0 (0%) Distinct: 43 Unigue: 10 (7%)
Statistic Value
Minimum 1
Maximum 6.9
Mean 3.759
StdDev 1.764

I
. Colour: class (Nom)

31 ( Visualize Al

Status
’7 Ok




[Mpoemneéepyaoio dedopevwy

‘806 Weka Knowledge Explorer
FW—‘ Classify l Cluster l Associate l Select attributes l Visualize l
( Open file... jl ( Open URL... :l ( Open DB... :l Undo ( Save... :l
~Filter
[ Choose | |Discretize -F -B 10 -R first-last [ Apply )
—Current relation —Selected attribute
Relation: iris Mame: petallength umeric
Instances: 150 Attributes: 5 Missing: O (0%) Distinct: 43 i 10 (7%)
-Attributes Statistic
No. ET . Minimum 1
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.7
3|DE'[EI||EHQ'[|"I | StdDev 1.764
4 petalwidth
5 class
' Colour: class (Nom) 1+ (Visualize Al

OK

"Status




[Mpoemneéepyaoio dedopevwy

‘806 Weka Knowledge Explorer
}—Frepmce:s—'l Classify l Cluster l Associate l Select attributes l Visualize E
f_ Open file... } .C Open URL... j ( Open DB. }, f_ Undo f_ Save }
—Filter
[ Choose | |Discretize -F -B 10 -R first-last [ Apply )}

—Current relation

Relation: iris—weka.filters.unsupervised.attribute.Disc...
Instances: 150

Attributes: 5

—Attributes

Mo.

1 sepallength
2 sepalwidth

Mame

3|petallength

4 petalwidth
Sclass

—Selected attribute
Mame: petallength

Type: Nominal

Missing: O (0%) Distinct: 10 Unique: O (0%)
Label Count
'{-inf-1.45] 23
'{1.45-1.55] 14
'{1.55-1.8]' 11
'(1.8-3.95] 13
'{3.95-4.35] 14 -
'{4.35-4.65] 15 £y
'{4.65-5.05] 18 X

" Colour: class (Nom)

|+i [ Visualize All )

23
153
14 13 14

18

12
l—

7

13

Status
[ OK

FLog % wxﬂ

/




Katnyoplomoinon Asdopevwy

000

Weka Knowledge Explorer

l Preprocess

Cluster ' Associate ' Select attributes ' Visualize l

| ~Classifier

~Classifier output

~Test options

(0 Use training set

%) Cross-validation Folds 10

(O supplied test set Set...

() Percentage split % 66

( More options... )
~ (Nom) class kA
| JG— oy

~Result list (right-click for options)

Status
AN ’7 Ok

-0



006 Weka Knowledge Explorer

[ Preprocess H Cluster l Associate l Select attributes l Visualize I

~Classifier

l: Choose :I ZeroR

-Test options —Classifier output

() Use training set

() supplied test set , Set...

9Crn55-validatinn Folds 10

) Percentage split % 66

(_ More options... _}
" (Nom) class B
¢ Start Y  Stop

-Result list (right-click for options)

—Status
OK




006 Weka Knowledge Explorer

[ Preprocess M Cluster l Associate I Select attributes I Visualize I

~Classifier

Choose _ZeroR

-Test options —Classifier output

() Use training set

() supplied test set

9Crn55-validatinn Folds 10

) Percentage split % 66

( More options... )
" (Nom) class ]
( Start Y  Stop

-Result list (right-click for options)

—Status
OK




-. 006 Weka Knowledge Explorer
. Preprocess H Cluster | Associate l Select attributes | Visualize

—Classifier
I'J,j welka
Ehi I'J,j classifiers
= > [ bayes ifier output
> ij functions .
> [ lazy
> L‘j meta
> L'j misc
¥ | trees

> L‘j adtree

_" DecisionStump

| L’j rules

—-Status
OK




006 Weka Knowledge Explorer

[ Preprocess H Cluster l Associate l Select attributes l Visualize I
-Classifier

[ Choose }|J48 -C 0.25 -M 2

-Test options —Classifier output

() Use training set

() supplied test set , Set...

9Crn55-validatinn Folds 10

) Percentage split % 66

(_ More options... _}
" (Nom) class B
¢ Start Y  Stop

-Result list (right-click for options)

—Status
OK




0o

Weka Knowledge Explorer

[ Preprocess M Cluster l Associate I Select attributes I Visualize I

~Classifier

J48 -C 0.25 -M 2

-Test options

() Use training set
() supplied test set p Set...
9 Cross-validation Folds 10

) Percentage split % 66

( More options... )
" (Nom) class ]
( Start Y  Stop

-Result list (right-click for options)

—Status

oK




8686 Weka Knowledge Explorer

l Preprocess i—easgcﬁ—l Cluster l Associate I Select attributes I Visualize

~Classifier
J48 -C0.25 -M 2 "® O O weka.gui.GenericObjectEditor
-Test options weka.classifiers.trees.j48.J48

= — H‘]
Uset t
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-Classifier
-Test options —Classifier output
() Use training set === Run information ===
(O Supplied test set [ Set... ||| scheme: weka.classifiers.trees. 48.J48 -C (.25 -M 2
- Relation: iris
() Cross-validation Folds 10 Instances: 150
. EBttributes: 5
#) Percentage split % bb sepallength
= sepalwidth
( More options... ) petallength
petalwidth
f class
.ﬁ{NDm) class H Test mode: split &&% train, remainder test
( Start ) F A— giaa———"h === Classifier model (full training set) ===

-Result list (right-click for options)

J48 pruned trees

111:49:05 - trees.j48.J48

petalwidth <= 0.6: Iris-setosa (530.0)
petalwidth > 0.6
| petalwidth <= 1.7

I
I | petallength > 4.9

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

I

petalwidth > 1.7: Iris-virginica (46.0/1.0)

Nurber of Leawves : 5

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

| | petalwidth > 1.5: Iris-versicoler (3.0/1.0)

ale
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~Classifier

J48 -C 0.25 -M 2

-Test options

() Use training set

() supplied test set Set...

D Cross-validation Folds .lli}

#) Percentage split % bb

( More options... )
" (Nom) class B
F—Stat—H £ ¢ Stop
-Result list (right-click for options)

111:49:05 - trees.j48.J48

—Classifier output

Scheme:
Felation:
Instances:
ARttributes:

Test mode:

=== Fun information ===

weka.classifiers.trees.j48.J48 -C 0.25
iris

150

5

sepallength

sepalwidth

petallength

petalwidth

class

split &&% train, remainder test

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

J48 pruned trees

petalwidth <= 0.6: Iris-setosa (530.0)
petalwidth > 0.6
I petalwidth <= 1.7
| petallength <= 4.9: Iris-versicolor (48.0/1.0)
| petallength > 4.9

petalwidth <= 1.5: Iris-virginica (3.0)

petalwidth > 1.5: Iris-versicoler (3.0/1.0)
petalwidth > 1.7: Iris-virginica (46.0/1.0)

Nurber of Leawves : 5

-M 2
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-Classifier
J48 -C 0.25 -M 2

-Test options —Classifier output
() Use training set r
Time taken to build model: 0.24 seconds
() supplied test set = Set..
—_— === Evaluation on test split ===
() Cross-validation Folds 10 Summary
B Percentage split % ©B6 Correctly Classified Instances 44 96 .0784 %
Incorrectly Classified Instances 2 3.9216 %
( More options... ) Kappa statistic 0.9408
Mean absclute error 0.0394
Root mean squared error 0.157%8
{[Num) class H Relatiwve absolute error B.8979 %
Root relative squared error 33.4091 %
___________ — Total Murber of Instances 51

( Start ) i Stop
-Result list (right-click for options)
111:49:05 - trees.j48.J48

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure Class
1 i 1 1 1 Iris-setosa
1 0.063 0.905 1 0.95 Iris-versicolor
Q.882 a 1 d.8a82 Q.938 Iris-virginica

=== Cpafusion Matrix ===

<-- plassified as
= Tris-setosa

Iris—versicolor
Iris—virginica

Lh £ S
0w
nn

4
'—I
L
B o F
(1
Ny ————— — — — —
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-Test options

() Use training set

() supplied test set Set...

#) Percentage split

() Cross-validation Folds .lli}
% 6Bb

( More options...

)

{[Nnm) class

Pt Sty

-Result list (right-click for options)

111:49:05 - trees.j48.J48

-Classifier output

Time taken to build model: 0.24 seconds

=== Evaluation on test split ===

Summary

Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistic

Mean absolute error

Root mean squared error

Relative absolute error

Root relative squared error
Total Murber of Instances

=== Detailed Accuracy By Class

TP Rate FP Rate Precision Recall
1 i 1 1
1 0.083 0.905 1
0,882 0 1 0.a82

=== Cpnfusion Matrix ===

a b e <-- plassified as

15 0 0| a = Iris—-setosa
019 0| b = Iris-versicolor
Q0 2153 | e = Iris-virginica

49

2

0.9408
0.0394
0.15749
8.8979 %
33.4091 %
31

F-Mpasure
1
0.495
0.938

96.0784 %
3.9216 %

Class
Iris-setosa
Iris-versicolor
Iris-virginica

o —— — — — — — — —
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() Use training set
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E Cross-validation Folds
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—Classifier output

Time taken to build model:

=== Evaluation on test split =—=
10 Summary

Correctly Classified Instances

( More options...

Incorrectly Classified Instances
) Kappa statistic

Mean absolute erroer

Root mean squared error

" (Nom) class

Felative absolute error

¢ Start——4

-Result list (right-click for options}
|[11:49:05 - trees.j48.48

Status
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Root relative squared error
Total Mumber of Instances

=== Detailed Accuracy By Class ===

View in main window Recall
View in separate window 1

1
Save result buffer 0.882
Load model
Save model

Re-evaluate model on current test set

Visualize classifer errors

0.24 seconds

49

2

0.9408
0.0394
0.15749
8.8979 %
33.4091 %
31

F-Mpasure
1
0.95
0.938

96.0784 %
3.9216 %

Class
Iris-setosa
Iris—-wversicalor
Iris-virginica
o
'
L

Visualize margin curve
Visualize threshold curve
Visualize cost curve
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| : _—=
rResult list (right-click for _
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e (¥ (¥} 1 [ =} . e o T SR L LSS ED
019 0| b = Iris-versicoloar
0 215 | © = Iris-virginica
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e=N Ed ' “Weka Clusterer Visualize: 12:24:46 - EM (iris)
( Preprocess ‘ Classify ' Clu1

r

: | | X: petallength (Num) '+1 | ¥: petalwidth (Num) B B
~Clusterer i |
| - [ -
— | | Colour: Cluster (Nom | Select Instance |
Choose }|EM -] 100 -N -1 -5 100 -M 1.0E-6 ( ) 3 )
N — i
! r i LY hY B
—Cluster mode - Reset Clear Save Jitter  Ep—
@ Use training set ~Plot: iris_clustered
) Supplied test set Set...
) Percentage split % 66
P .
_ Classes to clusters evaluation
(Nom) class =
@ Store clusters for visualization
—Class colour
f Ignore attributes L} cluster( clusterl
P N = Z
Start Stop Normal Distribution. Mean = 1.031 StdDev = (0.04&4
~Result list (right-click for options) Clustered Instances
12:24:46 - EM a 50 33%)
1 36 ( 24%)
2 54 { 36%)
3 10 { 7%)
Log likelihood: -1.80561 -
Y
¥
[ o = BERR
"Status
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[ Preprocess T Classify T Cluster IAssociate I Select attributes T Visualize ]

Associator

~

l Choose J|Apriuri -MN10-TO-CO09-D00%-U10-M0Ol1l-5-10-c-1

Start Stop

Result list (right-clic...
f ™

15:04:12 - Apriori I

Associator output

-

Size

51ze

Size

Size

-

of set of large itemsets L{1): 6
of set of large itemsets L(2): B
of set of large itemsets L(3): 4

of set of large itemsets L{4): 1

e

Best rules found:
1. inv-nodes=@-2 irradiat=no Class=no-recurrence-events 147 ==> node-caps=no 145
2. inv-nodes=B-2 irradiat=no 183 ==> node-caps=no 177 <conf:(0.97)> Lift:(1.25) T
3. node=caps=no irradiat=no Class=no=-recurrence-events 151 === inv-nodes=B-2 145
4. inv-nodes=0-2 Class=no-recurrence-events 167 ==> node-caps=no 160 <conf:(0.96]
5. inv-nodes=@-2 213 ==> node-caps=no 281 <conT:(0.94)> 1ift:(1.22) lev:(@.12) [:
6. node-caps=no irradiat=no 188 ==> inv-nodes=@-2 177 <conf:(@.94)> 1ift:(1.26) 1
7. node=caps=no Class=no=recurrence-events 171 ==> inv-nodes=0-2 160 <conf:(0.94)]
8. irradiat=no Class=no-recurrence-events 164 ==> node-caps=no 151 =conf:(@.92)=
9. inv-nodes=B-2 node-caps=no Class=no-recurrence-events 160 ==> irradiat=no 145
18. node-caps=no 222 ==> inv-nodes=0-2 201 <conf:{@.91)> Lift:(1.22) lev:{0.12) [Z
o/
¥
LS ~7 T
Status
i i |
g o |

/
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Associator
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-Associator output

( Start 3 £ Stop 3

—Result list (right-click for options)
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Associator

|: Choose j

Apriori -N 10-T0-C09-D0.05-U1.0-M0.1 -5-1.0

-Associator output
( Start ) ¢ Stop — r
- Minimum metric <confidence>: 0.9 r
—Result list {right-click for optic| Nurber of cycles performed: 11
16:29:37 - Apriori Cenerated sets of large itemsets:
Size of set of large itemsets L{l): 20
Size of set of large itemsets L{Z): 17
Size of set of large itemsets L{3): &
Size of set of large itemsets L{4): 1
Best rules found:
1. adoption-ocf-the-budget-resclution=y physician-fee-freeze=n 219 ==> Class=democra
2. adoption-of-the-budget-resolution=y physician-fee-freeze=n aid-to-nicaraguan-con
3. physician-fee-freeze=n aid-to-nicaraguan-contras=y 211 ==r Class=democrat 210
4, physician-fee-freeze=n education-spending=n 202 ==> Class=democrat 201 conf: |
5. physician-fee-freeze=n 247 ==> Class=democrat 245 conf: (0.99)
&. el-salvador-aid=n Class=democrat 200 ==r aid-to-nicaraguan-contras=y 137 zont
7. el-salvador-aid=n 208 == aid-to-nicaraguan-contras=y 204 conf: {0.98)
8. adoption-ocf-the-budget-resclution=y aid-to-nicaraguan-contras=y Class=democrat 2
9. el-salvador-aid=n aid-to-nicaraguan-contras=y 204 ==r Class=democrat 137 cont
10. aid-to-nicaraguan-contras=y Class=democrat 218 == physician-fee-freeze=n 210
"
L B b |
- YT+l
~Status
ox <
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() Cross-validation Folds 10
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- | (Nom) Class 4
( Start ) 4 Stop
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' Search Method

BestFirst -D 1 -N 5

- Attribute Selection Mode ~Aftribute selection output
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—Search Method

I: Choose :I BestFirst -D 1 -MN &

—Attribute Selection Mode -Attribute selection output

) Use full training set
() Cross-validation Folds 10
Seed 1

" (Nom) Class B

"

{ Start )€ Stop

-Result list (right-click for options)
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CfsSubsetEval

—Search Method

BestFirst -D 1 -N 5

—Attribute Selection Mode -Attribute selection output

) Use full training set
() Cross-validation Folds 10
Seed 1

[[Nnm) Class H
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-Result list (right-clic

—Status
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—Search Method

BestFirst -D 1 -MN &

—Attribute Selection Mode

Use full training set
() Cross-validation Folds 10

Seed -1

B

[[Nnm) Class

-Attribute selection output

duty-fres-exports
export-administration-act-south-africa
Class

Evaluation mode: evaluate on all training data

Start

( )

-Result list (right-click for options)

Stop

116:39:40 - BestFirst + CfsSubsetEval

Attribute Selection on all input data ===

Search Method:

Best first.

Start set: no attributes

Search direction: forward

Stale search after 5 node expansions

Total number of subsets evaluated: 83

Merit of best subset found: 0.7249
Bttribute Subset Evaluator {supervised, Class {nominal):
CFS Subset Evaluator

Selected attributes: 4 @ 1
physician-fee-fresze

17 Class): I
s
1

—Status
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[[Nnm) Class

-Attribute selection output

duty-fres-exports
export-administration-act-south-africa
Class

Evaluation mode: evaluate on all training data

Stop

{ Start )

-Result list (right-click for options)

116:39:40 - BestFirst + CfsSubsetEval

Attribute Selection on all input data ===

Search Method:

Best first.

Start set: no attributes

Search direction: forward

Stale search after 5 node expansions

Total number of subsets evaluated: 83

Merit of best subset found: 0.7249
Bttribute Subset Evaluator {supervised, Class {nominal):
CFS Subset Evaluator

Selected attributes: 4 @ 1
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17 Class):
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—Aftribute Evaluator

I weka |
__ ¥ || atributeSelection
€ | CfsSubsetEval
| _ ClassifierSubsetEval
= ~ WrapperSubsetEval
Ea _ ConsistencySubsetEval
" ReliefFAttributeEval
 InfoGainAttributeEval
 GainRatioAttributeEval
=  SymmetricalUncertArtributeEval
. | DneRAttributeEval
W " ChiSquaredAttributeEval
; PrincipalComponents
(  SVMArtributeEval
-k

Selected attributes: 4 : 1

te selection output

duty-fres-exports =
export-administration-act-south-africa
Class

1ation mode: evaluate on all training data

sttribute Selection on all input data ===

=h Method:
Best first.

Start set: no attributes
Search direction: forward
Stale search after 5 node expansions
Total nurber of subsets evaluated: 83
Merit of best subset found: 0.7249
tbute Subset Evaluator (supervised, Class ({nominal): 17 Class):
CFS Subset Evaluatar
'
LT

physician-fee-fresze
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—Aftribute Evaluator

|: Choose j InfoGainAttributeEval
—Search Method
L weka =308 -N -1
¥ | attributeSelection
E ~ BestFirst te selection output
 ForwardSelection duty-free-exports =~
% RaceSearch export-administration-act-south-africa
— ) Class
_ GeneticSearch jation mode: evaluate on all training data
E _" RandomSearch
" ExhaustiveSearch
! -
__ Ranker Aittribute Selection on all input data ===
_ RankSearch
‘ th Method:
Best first.
E Start set: no attributes
I Search direction: forward
Stale search after 5 node expansions

Total nurber of subsets evaluated: 83
Merit of best subset found: 0.7249

itbute Subset Evaluator (supervised, Class {(nominal): 17 Class):
CFS Subset Evaluator

cted attributes: 4 @ 1
physician-fee-fresze

| &

lT
= —

—Status
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—Aftribute Evaluator

l: Choose :I InfoGainAttributeEval

—Search Method

 Choose ) Ranker -T -1.7976931348623157E308 -N -1

—Attribute Selection Mode

) Use full training set
() Cross-validation

Folds 10
Seed 1

[[Nnm) Class

{ Start

-Aftribute selection output

[al»

- oo
————————3 a4
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[ Preprocess l Classify l Cluster l Associate M Visualize I

—Aftribute Evaluator

InfoGainAttributeEval
~Search Method
Ranker -T -1.7976931348623157E308 -N -1
—Attribute Selection Mode -Aftribute selection output
Use full training set Information Gain Ranking Filter :.--
() Cross-validation Folds 10 Ranked attributes:
Seed '1 ' 0.7078541 4 physician-fese-freeze
0.4185726 3 adoption-of-the-budget-resolution
0.40283497 3 el-salvador-aid
f (Nom) Class H 0.34038 12 education-spending
. 0.3123121 14 crime
) 0.3095576 8 aid-to-nicaraguan-contras
( Start } f Stop 0.2856444 9 mx-missile
0.2121705 13 superfund-right-to-sue
-Result list (right-click for options) 0.2013666 15 duty-free-exports
- 0.1902427 7 anti-satellite-test-ban
16:39:40 - BestFirst + CfsSubsetEval 0.1404643 6 religious-groups-in-schools
116:43:05 - Ranker + InfoGainAttributeEvall 0.1211834 1 handicapped-infants
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0.0529956 16 export-administration-act-south-africa
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* AuodLaoTaTo TNV KOTAVOUA TWV XOPAKTNPLOTIKWV.

rO Q0 Weka Explorer -
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petalwidth - ..:'- gEEE ;
il = "
v
PlotSize: [100] P
-
Pointsize: 21—y
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Weka Knowledge Explorer

[ Preprocess l Classify l Cluster l Associate l Select attributes M
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PlotSize: [100]
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l Preprocess l Classify ' Cluster l Associate l Select attributes ‘—Vrmhme—l
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X: Al (Num) '+ [y:Ca(Num)

Colour: Type (Nom) 'v1 SelectInstance

Plot: Glass

Class colour
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X: Al (Num) '+ [y:Ca(Num)

Colour: Type (Nom) 'v1 SelectInstance

Jitter €

Plot: Glass

Class colour
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X: Al (Num)

Weka Knowledge Explorer: Visualizing Glass

21 "y:ca (Num)
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Colour: Type (Nom)

B Rectangle

o

Submit

Clear

Save ) Jitter )

Plot: Glass

Class colour




868 Weka Knowledge Explorer: Visualizing Glass
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Orntikomnotinon

* Emutpenel tnv dodlaotatn ypadikn apoucioon TnG TPEXOUOOLC
opadac dedopevwvy.

e Scatter plot matrix:

e “Visualize panel” mapouoialetal to scatter plot matrix yia oA ta
xopaKktnploTtika (attributes), €xovtacg to kaBEva to SLkO Tou XpwHA,
O€ OXEON TAVTQ, LE TNV ETUAEYUEVN KAAON.

o Alvetal n duvatotnta va aAlaxBel to peyebog kabe duodldotatou -
2D - plot, onwc ko to peyeboc twv onpeilwv. Entiong, divetal n
duvatotnta, Ttuxaia va petakivnBouv ta dedopeva (jitter —
AVOLKAAUTITOVTOC ETOL KPUUMEVA CNUEL).

* EmAéyovrag {exwplota éva-éva to duadiaotarto - 2D scatter plot
o Kavovtac kALK o€ €va keAl (cell) peoa oto scatter plot matrix,
ETLOTPEDETAL EVa EEXWPLOTO AP ABUPO omTIKomoLlnoNG
(visualization) tou scatter plot mou emA€xBnke




Orntikomnotinon

Selecting Instances

* YIAPXOUV MEPLUTTWOELG, TIOU Elval XpAOLUO va eTiAeYel €va uTtooUVoAo
dedopévwy xpnoLpomoLlwvTac To Epyaleio omtikomoinong (visualization).

4 Tponot Emhoync Znpeiwv Asdopévwy navw oto plot:

» Select Instance. Kavovtag KAk mavw o€ €va data point, avoiyet éva nmapaBupo
TIoU Kataypadel o€ po Alota OAQ T XOPOKTNPLOTIKA autoU Tou onUELlov
(attributes).

J Rectangle Mrnopeite va Snutoupynosre gva TeTpaywvo, by dragging, usoa oTo
omoio Ba emiAéyete va BaAete Ta onpeia-6edopeva mov BEAeTe (amd autd Tou
uTtapyouv oto plot).

* Polygon. Mmnopeite va SnpLoupynoete eva mMoOAUYWVO, EMIAEYOVTAC TA CNUELN
Ttou BéAete va Bplokovtal péoa og auTto. Xpnotlpomnoleiote, Aplotepo-KALk mavw
o€ €va onpelo yla va to mpooBEoeTe HEoa 0To MOAUYWVO Kot Ag€i-KALK yLa va
dtiaytel, oAokAnpwOei To moAUuywvo.

e Polyline. Mnopeite va dnpLloupynoeTe pia 1 EPLOCOTEPEC YPOUUEG TTOU Ba
TomoBetToUV ta onpeia petafl Twv Vo TAsupwV TTou Ba Staxwpilel n pia f ot
TIEPLOCOTEPEC YPAUMUEG. Xpnolpomnoleiote, Aplotepo-KALK yla va mpocBéoete eva
onueio ko As€i-KALk yia va ptiaxtel, ohokAnpwOel to Polyline.




4 : :
Aevtpa Atopaonc

(Interactive decision tree construction)

]

Tree Visualizer ‘ Data Visualizer

[ Tree Visualizer ' Data Visualizer ]

rTree View
'x: petallength (Num) l:] ¥: petalwidth (Num) ‘:]
Colour: class (Nom) +  Polyline B
Submit  ){ Clear ) Save ) Jitter @

Plot: iris
RN
TR Splten
RN petallenglh AND
MERHIRHTER poi
]

Trug False

[Iris-setosa, 50.0]| |[Iris-versicolor, 50.0]

i Visualize The Node
Remove Child Nodes
Use Classifier...

Class colour




