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Weka

* [lporpamHe 3abe3nevyeHHA A1 MALLUHHOIO
HaBYaHHA/iHTeNeKTya/IbHOro aHani3y AaHWX, HanucaHe Ha Java
(po3noBcloaKyeTbCA 3@ Nyb6AivHOO niueH3ieto GNU)

* BUKOPUCTOBYETbLCA ANA AOCNIAMKEHb, OCBITU Ta 3aCTOCYBAHHSA

* MicTTb NOBHUW HAbip IHCTPYMEHTIB nonepeaHboi 06pobKKN AaHUX,
a/IPUTMIB HaBYaHHA Ta MeTOAIB OLIHOBAHHA

* Mae rpadivyHnm iHTepPenc Kopmnctysayda (BKAOYAOUM Bi3yanilalito
NAHUX)

* Mae moaynb ANA NOPIBHAHHA a/ITOPUTMIB HABYAHHA

www.andriystav.cc.ua



* CKauyBaHHA: https://waikato.github.io/weka-
wiki/downloading weka/

e OcTaHHA cTabinbHa Bepcia — 3.8.

www.andriystav.cc.ua


https://waikato.github.io/weka-wiki/downloading_weka/

~ a1

@relation heart-disease-simplified

@attribute age numeric /

@attribute sex { female, male} ?

YucnoBuii arpulyT

@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

N
Dann y
ARFF (opmari

www.andriystav.cc.ua

HominanbHuit arpulyT
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Welcome to the WEKA SimpleCLI

Enter comrands in the textfield at the bottom of

the window. Use the up and down arrows to move
through previous commands.

> help

and must be one of:

java <classname> <args>
break

kill

cls

exit

‘806 Weka Experiment Environment

& Weka GUI Chooser

Program Visualization Tools Help

€060

Weka Knowledge Explorer

[“Preprocess | Classify | Cluster | Associate | Select attributes | visualize |

4

Open file...

DE{

Open DB...

) € Undo

Save... D

| GDlns

=

‘ Instances: 15

Name: sepallength

Type: Numeric

Missing: 0 (0%) Distinct: 35 Unique: 9 (6%)
Statistic Value
No. Minimum
1 sepallength Maximum
2sepalwidth Mean
3 petallength StdDev
4 petalwidth
Sclass
Colour: class (Nom) %) (Visualize All)
oK

[setup | Run | Anaiyse |

Waikato Envircnment for

Experiment Configuration Mode:

® Simple O Advanced

€ Open... ) € Save... ) € New )

JDBC database [ URL: jdbeidb=experiments.prp

Experiment Typ Hteration C
Cross-validation 1% || Number of repetitions: 10
Number of folds: 10 @® Data sets first
@ Classification O Regression O Aigorithms first
Datasets o
( Add new... ) ( eleteselected ) || { Add new... Y (€ Delete selected )

(0 Use relative paths

/Users /eibe/Documents /datasets /UCI iris.arff
/Users /eibe/Documents /datasets/UCI /vote.arff
/Users eibe/Documents /datasets/UCI/glass.arff

148-C025-M2
NeuralNetwork -L 0.3 -M 0.2 -N 500 -V 0 -S 0 20 -H a
NaiveBayes

Applications

WEKA

The University
of Waikato

Experimenter

kKnowledgeFlow l\

@

Weka KnowledgeFlow Environment

[ Evaluation | Visualization | Datasinks | Filters | Classifiers | DataSources |

EIAE] |

&

> e\ ®

rviever Sraprioner

Seripean

www.andriystav.cc.ua

testset

trainingSet
»

testSet
trainingSet

dataset %
>

®-

ﬁ o)

TextViewer
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“Explorer: nonepeana 06pobKa AaHWUX

e 1aHi MOXXHa imnopTyBaTK 3 danny B pisHMX popmaTtax: ARFF, CSV, C4.5,
BiHapHUM

e [1aHi TakoXK MoXKHa yntaTtn 3 URL-agpecun abo 3 6a3un aaHmx SQL (3a
ponomoroto JDBC)

* |[HCTPYMeHTU nonepeaHboi 06pobkn B WEKA Ha3mBatoTbcsa «PinbTpamm»

* WEKA micTnTb pinbTpmn ansa:
ANCKpeTn3auia,
HOpManisauia,

NOBTOPHA AUCKpPeTM3aLis,
BMbip aTpnbyTiB,
nepeTBOPEHHS,
KOMbiHyBaHHA aTpmnbyTiB

www.andriystav.cc.ua
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Weka Knowledge Explorer

M Classify I Cluster l Associate I Select attributes l Visualize I

Welcome to the Weka Knowledge Explorer

f_ Open file... j (_ Open URL... ) (_ Open DB... ) Undo f_ Save... )
—Filter
~Current relation -Selected attribute
Relation: None Mame: None Type: None

Instances: None Attributes: None Missing: None Distinct: None Unique: None

Aftributes
| %) ( Visualize A

—Status




006 Weka Knowledge Explorer

M Classify I Cluster l Associate I Select attributes l Visualize I

f_ Open file... (_ Open URL... ) (_ Open DB... ) 1 Undo 3 f_ Save... _}
—Filter
~Current relation -Selected attribute
Relation: None Mame: None Type: None
Instances: None Attributes: None Missing: None Distinct: None Unique: None
—Attributes

| 1) ( Visualize AII)%

|'5’[Etl..|3

Welcome to the Weka Knowledge Explorer




8006 Weka Knowledge Explorer

W Classify l Cluster l Associate ' Select attributes l Visualize E

{ Open file... } { Open URL... }, { Open DB... } _______ Ut n_d_c:_ ______ { Save... }
—Filter
! Choose ||None ( Apply )
-Current relation -Selected attribute
Relation: iris Mame: sepallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 35 Unigue: 9 (b%)
-Altributes Statistic Value
No. Naie Minimum 4.3
1 sepallength Maximum 7.9
2 sepalwidth Mean 3.843
3 petallength StdDev 0.828
4 petalwidth
5class
f : ™ N Sy—— b
Colour: class (Nom) 1) (Visualize AIl)
]
1
1
T.a
x 0

Status
{ oK




80606 Weka Knowledge Explorer

W Classify l Cluster l Associate ' Select attributes l Visualize E

{ Open file... } { Open URL... }, { Open DB... } _______ Ut n_d_c:_ ______ { Save... }
—Filter
! Choose ||None ( Apply )
-Current relation -Selected attribute
Relation: iris Mame: sepallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 35 Unigue: 9 (b%)
-Altributes Statistic Value
No. Naie Minimum 4.3
1 sepallength Maximum 7.9
2 sepalwidth Mean 3.843
3 petallength StdDev 0.828
4 petalwidth
5class
f : ™ N Sy—— b
Colour: class (Nom) 1) (Visualize AIl)
]
1
1
T.a
x 0

Status
{ oK




866 Weka Knowledge Explorer
!—Prepfoce:s—{ Classify U Cluster ' Associate l Select attributes ' Visualize ]
{ Open file... j { Open URL... j { Open DB... j _______ U n_d_n_ ______ { Save... j
—Filter
| Choose |None [ Apply
~Current relation -Selected attribute
Relation: iris Mame: class Type: Nominal
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 3 Unique: 0 (0%)
-Altributes Label Count
No. T Iris-setosa 50
1 sepallength Iris-versicolor 50
2 sepalwidth Iris-virginica 50
3 petallength
4 petalwidth
S5iclass |

: Colour: class (Nom)

"™ N aa—r N
ITJ . Visualize All }

Status
{ oK

{ Log Y x 0

{ og |



8006 Weka Knowledge Explorer

!—Prepfoce:s—{ Classify U Cluster ' Associate l Select attributes ' Visualize ]

OK . og |

{ Open file... j { Open URL... j { Open DB... j _______ U n_d_n_ ______ { Save... j
~Filter
| Choose |None [ Apply
—Current relation -Selected attribute
Relation: iris Mame: class Type: Nominal
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 3 Unique: 0 (0%)
~Attributes Label Count
No. T Iris-setosa 50
1 sepallength Iris-versicolor 50
2 sepalwidth Iris-virginica B
3 petallength
4 petalwidth
S5iclass |
i i Y s =
_Colour: class (Nom) '] ( Visualize All')
50 S0 30
Status
{ L ) x 0




8086

—sepallength

21

—sepalwidth

-petallength
37

I
4.3

-petalwidth
34




806 Weka Knowledge Explorer

'—W—l Classify ' Cluster l Associate l Select attributes ' Visualize l

( Open file... ) ( Open URL... ) ( Open DB... ) Undo ( Save... )
~Filter
None Apply
—Current relation -Selected attribute
Relation: iris Mame: petallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)
~Aftributes Statistic Value
No. T Minimum 1
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
3[pEtallength | StdDev 1.764
4 petalwidth
5class
“Colour: class (Nom) '] ( Visualize All')

Status
|7 oK




806 Weka Knowledge Explorer

'—W—l Classify ' Cluster l Associate l Select attributes ' Visualize l

( Open file... ) ( Open URL... ) ( Open DB... ) Undo ( Save... )
~Filter
Apply
—Current relatio -Selected attribute
Relation: iris Mame: petallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)
~Aftributes Statistic Value
No. T Minimum 1
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
3[pEtallength | StdDev 1.764
4 petalwidth
5class
“Colour: class (Nom) '] ( Visualize All')

Status
|7 oK




8006 Weka Knowledge Explorer

W“‘ Classify l Cluster l Associate l Select attributes ' Visualize l

( Open file... ) (_ Open URL... ) ( Open DB... ) = Undo ; ( Save... )
| -Filter |
:‘,.A ?M.E.ka. [ Appl\.r | :
Lw LF filters . 4 7
| w [ unsupervised ~Selected attribute
p | atribute LMalrnE: petallength = T\rpg: Numeric
» | instance . Missing: 0 (0%) Distinct: 43 Unigque: 10 (7%)
Statistic = Value
Minimum 1
b Maximum 6.9
Mean 3.759
StdDev 1.764
_Colour: class (Nom) %) ( Visualize A

Status
|7 oK




8006 Weka Knowledge Explorer

W“‘ Classify l Cluster l Associate l Select attributes ' Visualize l

( Open file... ) (_ Open URL... ) ( Open DB... ) = Undo ; ( Save... )
[ e Aoy )
Lw LF filters :

[ ¥ |7 unsupervised ~Selected atfribute

b |7 atribute .Na.mE: petallength = T\rpE: Mumeric

| » [3 instance , Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)

i Statistic = Value

i Minimum 1

; - Maximum 6.9

; Mean 3.759

§ StdDev 1.764

"Colour: class (Nom) 4 { Visualize All )

5

11
E a0 O
{7 — I

i

Status
|7 oK




Weka Knowledge Explorer

'—W—l Classify ' Cluster l Associate l Select attributes ' Visualize l

( Open file... ) ( Open URL... ) ( Open DB... ) Undo ( Save... )
~Filter

S weka Anol

- w L filters w

¥ || unsupervised
¥ | attribute
"~ Add

T AddCluster

" AddExpression

" AddHNoise
Copy
Discretize
FirstOrder
Makelndicator
MergeTwoValues
MominalToBinary
Mormalize
MumericToBinary
MurericTransform
Cbfuscate
PKIDiscretize
Eemowve

RemowveType

-Selected attribute
Mame: petallength

Type: Numeric

alv{

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

: Colour: class (Nom)

'] ( Visualize All')




806 Weka Knowledge Explorer

'—W—l Classify ' Cluster l Associate l Select attributes ' Visualize l

( Open file... ) ( Open URL... ) ( Open DB... ) Undo ( Save... )
~Filter
Discretize -B 10 -R first-last Apply
—Current relation -Selected attribute
Relation: iris Mame: petallength Type: Numeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)
~Aftributes Statistic Value
No. T Minimum 1
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
3 petallength StdDev 1.764
4 petalwidth
5class
“Colour: class (Nom) '] ( Visualize All')

Status
|7 oK




806 Weka Knowledge Explorer

}-W—{ Classify ' Cluster l Associate l Select attributes ' Visualize '

( Open file... ) ( Open URL... ) ( Open DB... ) Undo ( Save... )
~Filter
! Choose | Discretize -B 10 -R first-last [ Apply
~Current relation -Selected attribute
Relation: iris Mame: petallength Type: Numeric
Instances: 150 Missing: 0 (0%) Distinct: 43 Unique: 10 (7%)
-Altributes Statistic Value
No. Mini_mum 1
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
3 petallength StdDev 1.764
4 petalwidth
5class
“Colour: class (Nom) '] ( Visualize All')

Status
|7 oK




Weka Knowledge Explorer

’-Pmpmess—{ Classify ' Cluster l Associate l Select attributes ' Visualize l

( Open file... ) ( Open URL... ) ( Open DB... ) Undo ( Save... )
Filter 8086 weka.gui.GenericObjectEditor
. Choose | |Discretize -B 10 -R first-last  weka.filters.unsupervised.attribute.Discretize :|'~ Apply
~Current relation About
Relation: iris An instance filter that discretizes a range of numeric % | : Numeric
InEtances—Eoh Attributes: | attributes in the dataset into nominal attributes. . Maore ) | "9 (7%)
—Attributes e
No. — attributelndices first-last
1 sepallength -
2 sepalwidth bins |10
3 petallength : : f a
4 petalwidth findNumBins  False |7]
5class
invertSelection r False |+]
makeBinary | False i3] Visualize All)
useEqualFrequency r False |+]

OK

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

18

17 s

—

14

12 1

395 5.9

Status
|7DH'.

F—Log 9%




Weka Knowledge Explorer

’-Pﬂspmeﬂ-{ Classify ' Cluster l Associate l Select attributes ' Visualize l

( Open file... ) ( Cpen URL... ) ( COpen DB... ) Undo ( Save... )
~Filter
( Choose ) |Discretize -B 10 R first-last © O © weka.gui.GenericObjectEditor Jf Apply )
_Current relation weka.filters.unsupervised.attribute.Discretize
Relation: iris SO0t : Numeric
Instances: 150 Attributes: | | Aninstance filter that discretizes a range of numeric  ——————, | © 10 (7%)
Atiributes attributes in the dataset into nominal attributes. .__More =
No. Name ) )
1 sepallength attributelndices first-last
2 sepalwidth =
3 petallength bins 10
4 petalwidth
55355 findNumBins :False )ﬂ
I
invertSelecti False o
verselection as Visualize All )
makeBinary :False )ﬂ
useEqualFrequency :False )+]
Save... :I ( OK ) ( Cancel )
1 10
4 4
2 2
Ii 3.I9.5 E.BI

Status
|7 oK




Weka Knowledge Explorer

}-W—{ Classify ' Cluster l Associate l Select attributes ' Visualize '

( Open file... ) ( Open URL... ) ( Open DB... ) Undo ( Save... )
—Filter
( Choose ) |Discretize -B 10 R first-last @ © © weka.gui.GenericObjectEditor Jf Apply )
—Current relation weka.filters.unsupervised.attribute.Discretize
Relation: iris RO : Numeric
Instances: 150 Attributes: | | Aninstance filter that discretizes a range of numeric  ——————, | © 10 (7%)
_Attributes attributes in the dataset into nominal attributes. More =
MNo. Name
1 sepallength attributelndices first-last
2 sepalwidth )
3 petallength bins 10
4 petalwidth
5 class findNumBins :False )ﬂ
I
invertSelecti False o
verneiection L ™ uiice All)
makeBinary :False )%]
useEqualFrequency :TrUE )%]

.

( Open... :I ( Save... :I ( OK ) ( Cancel )
11 i 10
o o0 M : 2
' 3.95

1

1
6.9

Status
|7 oK

tos ) g *©
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Weka Knowledge Explorer

}-W—{ Classify ' Cluster l Associate l Select attributes ' Visualize '

( Open file... ) ( Open URL... ) ( Open DB... ) Undo ( Save... )
~Filter
“ Choose ) Discretize -B 10 -R first-last © O O weka.gui.GenericObjectEditor { Apply )
—Current relation weka.filters.unsupervised.attribute.Discretize
Relation: iris ADout e; Numeric
Instances: 150 Attributes: | Aninstance filter that discretizes a range of numeric  —————, | /e: 10 (7%)
attributes attributes in the dataset into nominal attributes. __More ] —
MNo. Name ) )
1 sepallength attributelndices [first-last
2 sepalwidth .
3 petallength bins 10
4 petalwidth
55&55 findNumBins :False )ﬂ
I
invertSelection | False )+] —
{Vmuallze AII:I
il
makeBinary  False )%]
useEqualFrequency :TrUE )%]

Status
|7 oK




Weka Knowledge Explorer

'—W—l Classify ' Cluster l Associate l Select attributes ' Visualize l

(

Open file...

3 {  OpenURL...

Open DB... ) Undo

( Save... )

~Filter

Discretize -F -B 10 -R first-last

~Current relation

Relation: iris
Instances: 150

Attributes: 5

—Attributes

Mo.

MName

1 sepallength
2 sepalwidth

3 petallength

4 petalwidth
5 class

-Selected attribute
Mame: petallength

Type: Numeric

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

: Colour: class (Nom)

'+ ( Visualize All')

Status
|7 oK




: 80686 Weka Knowledge Explorer

FW'I Classify l Cluster l Associate l Select attributes l Visualize l

( Open file... ) ( Open URL... :I ( Open DB... :1 Undo ( Save... )

~Filter
[ Choose ! |Discretize -F -B 10 -R first-last

-Selected attribute

~Current relation
Relation: iris Mame: petallength ype: Mumeric
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 43 nigue: 10 (7%)
~Aftributes Statistic Value
No. Name Minimum 1
1 sepallength Maximum 6.9
2 sepalwidth Mean 3.759
3[petﬂllength | StdDev 1.764
4 petalwidth
5 class
"Colour: class (Nom) B { Visualize All )
37

Status
|7 oK




f 8006 Weka Knowledge Explorer

}-Pfeproce:s—l Classify ' Cluster l Associate l Select attributes ' Visualize ]

{ Open file... j { Open URL... j { Open DB... j { Undo j { Save... j
~Filter
| Choose | Discretize -F -B 10 -R first-last [ Apply |
~Current relation -Selected attribute
Relation: iris-weka.filters.unsupervised.attribute.Disc... Mame: petallength Type: Nominal
Instances: 150 Attributes: 5 Missing: 0 (0%) Distinct: 10 Unique: 0 (0%)
-Altributes Label Count
No. T '(-inf-1.45] 23
1 sepallength :':1'45_1'55f]l 14
2 sepalwidth IE1'55_1'E]| 11
3 petallength | .EI'E_E'QS] . 13
4 petalwidth I113."_315—4.35]I 14 -
5 class (4.35-4.65] 15 .
'(4.65-5.05] 18 1
[ . = - L7
_Colour: class (Nom) '] ( Visualize All')
=3
18 7
13
. | ' . I | |
I I |

Status
|7DH‘ '\.&J w’ x 0
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&DianpM: Supervised-Attribute

» AddClassification - logae no Habopy AaHUX KnacuPikauinHi NPOrHoO3u
3 iHWOro Habopy AaHuX.

 AttributeSelection - Binbupae HanBa*knusiwi atpnbyTtn ans
NoAa/iblLIOrO BUKOPUCTAHHA.

* Discretize - 3MiHIOE HenepepBHi aTPNOYTU Ha AUCKPETHI.

www.andriystav.cc.ua



DiNbTPU: Supervised-instance

* ClassBalancer - uen ¢inbtp 6anaHcye posnogin Knacis y Habopi gaHux, WAAXoM
3MEHLIEHHA KiNbKOCTi 3anm1cCiB B JOMIHYIOHOMY KNaci i 36iN1blIeHHA KiZIbKOCTi 3anucis y
MeHLU NpeacTaB/eHMX Knacax.

* Resample - uen ¢pinbTp fo3BONAE 36iNbLIYBATM aDO 3MEHLLYBATH Ki/IbKICTb 3aNMCiB B
Habopi AaHMX, BUKOPUCTOBYIOUM NiAXiA, 3 BUNAAKOBUM BiOOPOM 3anucis 3
aoyo6ntoBaHHAM abo BUOANIEHHAM.

e SpreadSubsample - uen ¢inbTP 3MEHWYE KinbKicTb 3anmnciB Yy Habopi AaHKX, 36epiratoun
npu LboMy BiNbl TOYHE NpeacTaBAEHHA PO3NOAiNy Kaacis, NnopiBHAHO 3 Resample. BiH
BUKOPUCTOBYETLCA ANA LUBUAKOT NonepeaHboi 06pobKkn Bennkmnx Habopis AaHUX nepep,
noganblioto 06pobKoto, Hanpukaaa, nepeq nobygosoo moaenen.

 StratifiedRemoveFolds - uen ¢inbTp BUAANA€ 4YacTUHY 3aNuncCiB 3 HAboOpPy AaHKUX,
PO3/4iNA0YM MOro Ha KinbKa Gonais (CKiaaiB) 3a LONOMOrol0 Kputepito cTpaTmdikallii 3a
Knacom. BiH 3a3BMYalt BAKOPUCTOBYETLCA ANA OLLIHKM MoAaenemn, Konm NnoTpibHo BUKOHATH
nepexpecHy nepesipKy, ane HeobxiaHO 3abe3neuynTun, Wob KoxKeH pong mas NnpubIN3HO
OAHAKOBY KiJIbKICTb 3aMKMCiB 3 KOXKHOTO Knacy.

www.andriystav.cc.ua



DinbTPU: Unsupervised-Attribute — 1

Add - logae HoBUM aTpubyT A0 AaHMX 3i 3HAYEHHAM 33 3aMOBYYyBaHHAM abo 064YMCNeHNM BUPA3OM.
AddCluster - lonae aTpnbyT, WO BKA3YE, A0 AKOI KNACTEPHOI rPynun HanexaTb eK3eMnaapu.
AddExpression - [loga€e aTpubyT Ha OCHOBI BUPa3y, AKUI MOXKe BUKOPUCTOBYBATH iHLWLi aTpubyTu.
AddID - logae aTpmbyT 3 YHIKaNbHUM iAeHTUDIKAaTOPOM ANA KOXKHOIo eK3emMnaspy.

AddNoise - [loga€e Wwym Ao YNCNOBUX aTpUOYTIB.

AddUserFields - lonae aTpnbyT 3 BBEAEHMMUM KOPUCTYBAYEM 3HAYEHHAMM.

AddValues - [loaa€e HOBi 3HAYEeHHSA A0 HAsABHUX aTpUbYyTIB.

CartesianProduct - O6'egHye aBa abo 6inble Habopu AaHMX B OANH, CTBOPHOIOYM BCi MOXK/IMBI KOMbBiHALT eK3emnaapis.
Center - LleHTpye AaHi BiAHOCHO cepeAHbOro 3HayeHHA abo meaiaHw.

ChangeDateFormat - 3miHtoe dpopmaT AaTh 3 ogHOro GopMaTy Ha iHLWNA.

ClassAssigner - [lona€e Knac Ao AaHWX, BUKOPUCTOBYHOUYM 3HAYEHHA 3 iHLWIOro aTpnobyTy.
ClusterMembership - lonae aTpnbyT, AKMIN BKA3YE, A0 SAKOI KNACTEPHOI rpynn HANEXKUTb eK3emMnaap.
Copy - CTBOptO€E Konito aTpmbyTy abo Habopy AaHUX.

DateToNumeric - MepeTBOpPIOE AaTy B YNC/0BUI HOpPMaT.

Discretize - KinbKiCHUI aTpUOYT ANCKPETUIYETLCA Y KilbKa AUCKPETHUX aTPUOYTIB.

www.andriystav.cc.ua



DinbTPU: Unsupervised-Attribute — 2

* FirstOrder - MNepeTBOpPIOE YaCOBI pALM B NEPLUNA NOPAJOK.

* FixedDictionaryStringToWordVector - [epeTBOpIOE pALKMN Y BEKTOPU TEPMIB 3 BUKOPUCTAHHAM 3a3aanerigb 3a4aH0Oro C/I0BHMKa.
* InterquartileRange - Buganae 3HauyeHHsA, WO BUXOAATb 33 MEXi MiXKKBAapTU/bHOIO AianasoHy.

* KernelFilter - ®inbTpye AaHi 32 sonomoroo A4P0BOI QYHKLLI.

* Makeindicator: ctBoptoe HOBi BiHapHi aTpMbYTM HA OCHOBI 3HAYEHb ICHYIOUMX KaTeropianibHUX aTpmbyTiB.

* MathExpression: 064ncntoe HoOBUM aTpMbYT HAa OCHOBI MaTEMATUYHOIO BMpPaA3y, O BUKOPUCTOBYE iCHYOYI aTpnbyTH.

* MergelnfrequentNominalValues: 3amiHIo€ pigKi 3HaYeHHsA KaTeropianbHUX aTpmMbyTiB Ha 3HAYEHHA "pigKi", Wo6 3MEHLWNTM PO3MIp AAHUX.
* MergeManyValues: 3amiHIO€ rpyny 3Ha4YeHb KaTeropianbHOro aTpubyTy Ha ogHe 3HAYeHHA.

* MergeTwoValues: 3amiHIO€ ABa 3HAaYEHHA KaTeropianbHOro aTpubyTy Ha OAHE 3HAYEeHHS.

* NnminalToStrinn: nepeTBOpIOE KaTeropianbHi 3HA4YEHHA HA PALKOBI.

* NominalToBinary: nepeTBoptoe KaTeropianbHi atpubytn Ha BiHapHi, 36epiratoun TiNbKKM ABa MOXKINBI 3HAYEHHA.

* NominalToString: nepeTBopto€ KaTeropiasnbHi 3HAaYEHHA Ha PALKOBI.

* Normalize: Hopmanisye yncnosi aTpnbyTN [0 3a4aHOrO Aiana3oHy.

* NumericCleaner: Bugansae HEKOPEKTHI 3HAYEHHA 3 YNCNIOBUX AaTPUOYTIB.

* NumericToBinary: nepeTBoptoe Yncnosi aTpubyTH Ha BiHapHi 3a 4ONOMOror NOPOroBOro 3Ha4YEHHS.

www.andriystav.cc.ua



DinbTpU: Unsupervised-Attribute — 3

* NumericToDate: nepeTBOpPIOE YNCNOBI 3HAYEHHA HA AaTW 3a 3a4aHMM GOpPMaTOM.

* NumericToNominal: nepeTBOpIOE YNC/OBI 3HAUYEHHSA Ha KaTeropiaabHi 33 AOMNOMOroto 6iHyBaHHS.

* NumericTransform: o64ncntoe HOBi YUnCNOBI aTPUOYTN HA OCHOBI ICHYOUYMX aTPUOYTIB Ta MaTeMATUUYHUX Gopmyn.
* Obfuscate: 3amiHiO€ 3HauyeHHA aTpPUOYTIB Ha BMMNAAKOBI 3HAYEeHHA ANs 3abe3nevyeHHA KOHIAEHUiIMHOCTI.

* OrdinalToNumeric: nepeTBOptOE KaTeropianbHi aTpubyTn Ha uMcnoBi, 36epiratoum NOPALOK KaTeropin.

* PartitionedMultiFilter: BukoHye nocnifosHy 06pobKy AaHWUX AeKinbKOMa PinbTpamm 3 BUKOPUCTAHHAM Pi3HUX Habopis napameTpis.
* PKIDiscretize: AnckpeTtnsauia uncnosmx aTpnbyTis 3 BUKOpMcTaHHAM meToay Pekalskiego i Jaroszewicza.

* Principalcomponents: BukoHaHHA aHani3y ronoBHUX KomnoHeHT (PCA) g5 3MeHLWEeHHA PO3MIPHOCTI AaHUX.

* Randomprojection: 3acTocyBaHHA BUNAaAKOBUX NPOEKLN ANA 3MEHLWEHHA PO3MIPHOCTI AaHWUX.

* Randomsubset: Bnbip BunagKoBoro nigMHOXUHU OAHUX.

* Rename Attribute: MNepeimeHyBaHHA aTPUOYTIB AaHMX.

* Remove: BunyyeHHs 3 gaHux 06'ekTiB abo aTpnbyTiB 3a 3a4aHNMN KpUTEPIAMM.

* RemoveByName: BunyyeHHa atpmbyTis AaHMX 3@ HA3BOH.

* RemoveType: BunyyeHHs aTpmbyTiB 3a3Ha4YeHOro TMny (YMCNOBI, KaTeropiaibHi ToLW).

* RemoveUseless: BunyyeHHa aTpmbyTiB 3 ManmMm 3HaYeHHAM iIHGOPMATUBHOCTI anA Knacudikauii abo knactepmsadii.
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DinbTpK: Unsupervised-Attribute — 4

RenameNominalValues: [epeinmeHyBaHHA KaTeropiaJibHUX 3Ha4YeHb aTpUOYTIB AaHUX.

Reorder: 3miHa nopAaKy aTpnbyTiB AaHUX.

ReplaceMissingValues: 3amiHa nponyweHnxX 3HaYeHb Y AaHUX.

ReplaceMissingWithUserConstant: 3amiHa nponyLeHnx 3Ha4eHb Y AaHUX 3a4aHUM KOPUCTYBa4€M KOHCTAHTHUM 3HAYEHHSM.
ReplaceWithMissingValue: 3amiHa 3Ha4YeHb Yy AaHMX Ha NPONYLLEHI 3HAYEHHS.

SortLabels: CopTyBaHHA KaTeropimHMx 3Ha4€Hb y 3a4aHOMY MOPAAKY.

Standardize: CtaHaapT13aLia YncnoBmux aTpmnbyTiB JaHUX A0 cepeaHboro 3HavyeHHA 0 Ta CTaHAAPTHOrO BiaxuaeHHa 1.
StringToNominal: KoHBepTaL,ia CTPOKOBUX aTPMOYTIB y KaTeropiabHi.

StringToWordVector: KoHBepTaL,ia CTpoKOBMX aTpubyTiB B YNCNOBI BEKTOPU, LWLO BigobpaKatoTb HaCTOTY BUKOPMCTAHHA CAiB.
Swapvalues: 3amiHa 3Ha4eHb A4BOX aTpUbyTIB MixK coboto.

TimeSeriesDelta: O6uncneHHA 3MiH y YacoBUX pAAKax 3a NonepeaHiMM CNOCTEPEXKEHHAMM.

TimeSeriesTranslate: TpaHchopmaLia YacoBUX PAAKIB LLAXOM 3CYyBY 3Ha4Y€Hb B Yaci.
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DinbTpK: Unsupervised-instance

NonSparseToSparse - nepeTBOPEeHHA HEMOBHUX MaTPULb Y MaTpuLi po3piaxeHoro popmary.
Randomize: uen pinbTp BUNagKoOBNUM YMHOM NEPEMILLYE IHCTAHCK Y HAabopi AaHUX.
RemoveDuplicates - Buny4yeHHA aybnikaTiB ek3emnnapis.

RemoveFolds: uen ¢pinbTp BUAanae 3aaaHy Kinbkictb 3roptok (folds) y Habopi AaHMX. 3annWIAETbCA TiIbKK
O/lHa 3ropTKa ANA TeCTYBaHHS.

RemoveFrequentValues: uen ¢inbtp Buaganae atpubytu, AKi MatoTb 4acTi 3HaveHHA. [J03B0/IAE 3MEHLINTH
PO3MIPHICTb AaHUX.

RemovePercentage: uen ¢inbTp BUAANAE BUNAAKOBI BiACOTKM iHCTAHCIB Yy Habopi AaHuX.
RemoveRange: uen ¢inbTp BUOANAE iIHCTAHCK 3 3aJaHUX Aiana30HiB 3Ha4YeHb A5 BKa3aHMX aTpunbyTiB.
RemoveWithValues - BunyuyeHHs eksaemnnapis, AKi MatoTb NeBHI 3HAYEHHA A4 3a4aHOro aTpubyTy.

Resample: uen g)iﬂpr 3MeHLYye abo 36inbluye po3mip Habopy AaHUX LWAAXOM BUMaAKOBOro Bubopy
iHCTaHCiB AnA 36epexeHHs abo BUAANEHHA.

SubsetByExpression: uen ¢inbTp A03BONAE CTBOPIOBATU NIAMHOMKUHN JaHUX HA OCHOBI BUPa3y, AKMM
BUKOPMUCTOBYE aTPMOYTK Ta iX 3HaYeHHA. Hanpuknag, MmosKHa BU6paTH BCi IHCTAHCK, Y AKMX 3HAYEHHA
aTpmboyTa "age" binbwe 30 i meHwe 50.
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xplorer CTBOPEHHSA «KAaCUPiKaToOpPIB»

* Knacugikatopn y WEKA € moaenamm gna nporHo3yBaHHA
HOMiIHaNbHMX 260 YNCNOBUX BENYMNH

e PeanizoBaHi cxemm HaBYaHHA BKAKOYAIOTb:

e [lepeBa pilleHb i CMUCKU, KnacudikaTopu Ha OCHOBI eK3eMNaApiB, ONOPHI
BEKTOPHI MaluMHK, baraTowaposi NepuenTPoHM, NOTICTUYHY perpecito,
mepexi baneca, ...

e [1o «MmeTa»-KnacndikaTopiB Hanexarb:

¢ naKeTyBaHHﬂ, NOCUNEHHA, CTEKYBAHHA, BVIXi,EI,Hi KOAU 3 BUNMPaBIEHHAM
MOMUNOK, TOKAJ/IbHO 3BaXeéHe HAaB4YdHHA...
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= = h‘]
Uset t
) Use training se binarySplits zFalse v

() supplied test set Set...

confidenceFactor 0.25

f Cross-validation Folds 10
) Percentage split % bb

minNumObj 2

I: More options... numFolds 3

. reducedErrorPruning zFalse

=

~_(Nom) class

E f
savelnstanceData | False

¢ Start——§ § Stop

— If
subtreeRaising | True

-Result list (right-click for options)

[
unpruned | False

f
useLaplace  False

(Dpen...) ( Save... ) l: OK ) ( Cancel)

Status
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Weka Knowledge Explorer

l Preprocess M Cluster l Associate I Select attributes l Visualize

rClassifier
Ja8 -C0.25-M2 '® O © weka.gui.GenericObjectEditor
~Test options weka.classifiers.trees.j48.]48

() Use training set

() supplied test set

binarySplits | False B

Set...

confidenceFactor 0.25

f Cross-validation Folds 10

() Percentage split % 66 minNumObj 2

I: More options... numFolds 3
B, reducedErrorPruning zFalse
~_(Nom) class
savelnstanceData : False
E¢ Start b Stop

-Result list (right-click for options)

— If
subtreeRaising | True

[
unpruned | False

f
useLaplace  False

(Dpen...) ( Save... :I ( OK

( Cancel :I
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Test options -Classifier output
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Weka Knowledge Explorer

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

~Classifier

[ Choose }|J48 -C 0.25 -M 2

~Test options

() Use training set

() Cross-validation Folds .lli}

(O Supplied test set ~  Set...

#) percentage split % b6

(_ More options...

)

[[Nnm) class

¢ Start % £ Stop

-Result list (right-click for options)

11:49:05 - trees.j48.J48

-Classifier output

=== Run information ===

Scheme: weka.classifiers.trees.j48.J48 -C 0.25
Relation: iris
Instances: 150
Bttributes: 3
sepallength
sepalwidth
petallength
petalwidth
class
Test mode: split &&% train, remainder test

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

J48 pruned trees

petalwidth <= 0.6: Iris-setosa (30.0)
petalwidth > 0.6
| petalwidth <= 1.7

|
I | petallength > 4.9

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

| | | petalwidth > 1.5: Iris-wversicolor (3.0/1
| petalwidth > 1.7: Iris-virginica (46.0/1.0)

Nurber of Leawves : 5

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

L0}

-M 2

P

-

—Status
OK
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[ Preprocess M Cluster l Associate I Select attributes [ Visualize I

-Classifier
~Test options -Classifier output
() Use training set === Run information ===
(O Supplied test set ~ Set.. Scheme: weka.classifiers.trees.j48.J48 -C 0.25 -M 2
r . Relation: iris
() Cross-validation Folds 10 Instances: 150
. EBttributes: 5
#) percentage split % b6 sepalERertl
- sepalwidth
( More options... j petallength
petalwidth
f class
L[NEIITI:I class H Test mode: split &&% train, remainder test
S ——— —y === (Classifier model {(full training set) ===
——Start—4 Stop ' { ?

~Result list (right-click for options) J48 pruned tree

11:49:05 - trees.j48.J48

petalwidth <= 0.6: Iris-setosa (30.0)

petalwidth > 0.6

| petalwidth <= 1.7

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

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

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

c

Nurber of Leawves : 5
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~Test options

() Use training set

() supplied test set Set...

#) percentage split

() Cross-validation Folds .lli}
% Bb

(_ More options...

)

[[Nnm) class

$—star—4 £

-Result list (right-click for options)

11:49:05 - trees.j48.J48

-Classifier output

Time taken to build model: 0.24 seconds

=== Evaluation on test split ===
Summary

Correctly Classified Instances
Incorrectly Classified Instances
Happa statistic

Mean absolute error

Root mean squared error

Relative absoclute error

Root relatiwve sguared error
Total Number 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 0.882

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
0.0396
0.15749
8.8979 %
33.4091 %
31

F-Mpasure
1
0.95
0.8938

96.0784 %
3.9216 %

Class
Iris-setosa
Iris-versicolor
Iris-virginica

—Status
OK
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[ Preprocess M Cluster l Associate I Select attributes [ Visualize I

~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 Surmary
S Percentage split % 66 Correctly Classified Instances 44 96,0784 %
- Incorrectly Classified Instances 2 3.9216 %
( More options... j Kappa statistic 0.9408
Mean absclute error 0.0394
Root mean squared error 0.1579
[[NDI‘TI:' class H Felative absolute error 8.8979 %
Root relative sguared error 33.4091 %
___________ — Total Hurber of Instances 51

P—star—§ £ Stop
-Result list (right-click for options)
111:49:05 - trees.j48.

=== Detailed Accuracy By Class ===

TF Rate FF Rate Precision Fecall F-Measure Class

1 i 1 1 1 Iris-setosa
1 0.0&a3 0.905 1 0.95 Iris—-wversicalor
Q.882 a 1 Q.882 Q.938 Iris-virginica

=== Cpnfusion Matrix ===

3

a b e <-- plassified as

15 0 0| a = Iris—-setosa
019 0| b = Iris-versicolor 1
Q0 2153 | e = Iris-virginica I3

-

—Status
OK
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rClassifier

J48 -C 0.25 -M 2

~Test options

() Use training set

() Cross-validation Folds

() supplied test set [ Set...

-Classifier output

Time taken to build model: 0.24 seconds

=== Evaluation on test split =—=

10 Summary

B Percentage split % ©B6 Correctly Classified Instances

( More options...

Incorrectly Classified Instances
j Kappa statistic

Mpan absolute errer

Root mean squared error

{[Nnm] class

h‘i FRelative absolute error

p——star—§ & Stop
-Result list (right-click for options)
|[11:49:05 - trees.j48.48

'smms
{DH

Root relative sguared error
Total Mumber of Instances

=== Detailed Accuracy By Class ===

View in main window Recall
View in separate window 1

1
Save result buffer g
Load model
Save model
Re-evaluate model on current test set

£

Visualize classifer errors

49

2

0.9408
0.0396
0.15749
8.8979 %
33.4091 %
31

F-Mpasure
1
0.95
0.8938

96.0784 %
3.9216 %

Class
Iris-setosa
Iris—-wversicalor
Iris-virginica
S
Yy
L

Visualize margin curve
Visualize threshold curve
Visualize cost curve




f 006 Weka Knowledge Explorer

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

rClassifier
! — 8 6 ) Weka Classifier Tree Visualizer: 11:49:05 - trees.j48.J48 (iris)
rTestoptions ——Tree View

() Use training set
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11:49:05 - trees.j48.)48
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View in separate window 1
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Save result buffer 0882
Load model
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Re-evaluate model on current test set

— ' 1
Visualize classifer errors o

Visualize tree

rClassifier
~Test options -Classifier output
() Use training set a
Time taken to build model: 0.24 seconds
() supplied test set Set...
—— === Evaluation on test split ===
() Cross-validation Folds 10 Surmary
B Percentage split % ©B6 Correctly Classified Instances 44 96,0784 %
- Incorrectly Classified Instances 2 3.9216 %
( More options... j Kappa statistic 0.9408
Mean absclute error 0.0394
Root mean squared error 0.1579
{[Nnm] class m Felative absolute error 8.8979 %
Root relative sguared error 33.4091 %
Total Hurber of Instances 51
P—Star—9 Stop
{ === Detailed Accuracy By Class ===
rResult list (right-click for option=)
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1
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Class
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o 3
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— r W ™
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= Percentage split
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[ Preprocess H Cluster l Associate l Select attributes [ Visualize I

-Classifier
{ Choose )|J48 -C 0.25 -M 2
~Test options -Classifier output
(U Use training set a
Time taken to build model: 0.24 seconds
. " "
() supplied test set Set...
— === Evaluation on test split ===
() Cross-validation Folds 10 Surmary
S Percentage split % 66 Correctly Classified Instances 49 96.0784 %
- Incorrectly Classified Instances 2 3.9216 %
( More options... j Kappa statistic 0.9408
Mean absolute error 0.0396
Root mean squared error 0.15749
[[Nnm:l class H Felative absolute error 8.8979 %
Root relatiwve sguared error 33.4091 %
S ——— = Total Number of Instances 31
$F—start—H Stop
- === Detailed Accuracy By Class ===
~Resultlist (right-click for options}
A, _ - TP Rate FP Rate Precision Recall F-Measure Class
|1 1:49:05 - trees j49,)48 1 a 1 1 1 Iris-setosa
1 0.063 0.905 1 Q.95 Iris-versicolor
0.882 a il .88z 0.938 Iris-virginica
=== Confusion Matrix ===
a b & <-- classified as
13 0 0| a = Iris-setosa
019 0| b= Iris-versicolor
F Y
Q0 2153 | e = Iris-virginica i
v
| -
~Status
OK
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~Classifier

~Test options
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() supplied test set Set...
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% Bb

( More options...

)

-Classifier output

[[Nnm) class

P Sy

-Result list (right-click for options)

11:49:05 - trees.j48.J48

Time taken to build model: 0.24 seconds

=== Evaluation on test split ===

SI'ITI"TEZI'.'}T

Correctly Classified Instances
Incorrectly Classified Instances
Happa statistic

Mean absolute error

Root mean squared error

Relative absolute error

Root relative sguared error
Total Hurber 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 0.882

=== 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
0.0396
0.15749
8.8979 %
33.4091 %
31

F-Mpasure
1
0.95
0.8938

96.0784 %
3.9216 %

Class
Iris-setosa
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Iris-virginica
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—Status
OK
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[ Preprocess H Cluster l Associate l Select attributes [ Visualize I

-Classifier
| weka
¥ | classifiers
> L—j bayes i output
¥ | functions =
" aken to build model: 0.24 seconds
 LeastMedSq
_" LinearRegression aluation on test split ===
_" Logistic ALy =
v ".Lj neural tly Classified Instances 49 96.0784 %
© NeuralNetworlk ectly Classified Instances 2 3.9216 %
> L—j p_aEE statistic 0.9408
-~ bsolute error 0.0394
> Lj supportVector ean squared error 0.1579
5 5imp|ELinEarREgrE55inn we absolute error 4.84979 %
= SimpleLagistic elative squared error 33.4091 %
— P 9 Hurber of Instances 51
 VotedPerceptron
S Winnow tailed Accuracy By Class ===
> Lj lazy & FF Rate Precision Recall F-Measure Class
| 3 L_j meta i 1 1 1 Iris-setosa
> L—j misc 0.0a3 0.905 1 0.95 Iris-versicolor
- 2 0 1 0.882 0.4938 Iris-virginica
[ 3 Lj trees
3 L_j rules nfusion Matrix =—=
= O <-- glassified as
15 0 0| a = Iris-setosa
019 0| b= Iris-versicolor i
Q0 2153 | e = Iris-virginica i
X
—Status
oK
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MeTtoam Knacndikauii y Weka

1.[lepeBa piweHb (Decision Trees): J48, RandomTree, REPTree.

2.banecoBcbki Knacudikatopu (Bayesian Classifiers): BayesNet, NaiveBayes,
NaiveBayesMultinomial, NaiveBayesSimple.

3.®yHKUii (functions): Logistic, MultilayerPerceptron, SMO,
SimplelLinearRegression.

4 Ninuei anroputmu (lazy): IBk, LWL.
5.MeTa-¢pinbtpn (meta): AdaBoostM1, Bagging, FilteredClassifier.

6.Knacuoikauia Ha ocHoBi npaBua (Rule-based Classification): JRip, OneR,
PART.

7.I1HWi metogn knacudikauii: Holt-Winters, SerializedClassifier.

www.andriystav.cc.ua



MeToan aepes pilleHb

1.J48: ue peanisauisa anroputmy C4.5 s nobynosu aepes piweHb. [lepesa nobyaosaHi 3.
PEKYPCMBHUM AineHHAM iHpOopMaLlli, BUKOPUCTOBYHOUM anroputm ID3, AKMIM 3aCHOBaHUM
Ha eHTpoONIl.

2.LMT (Logistic Model Trees): ue meToz, AKMI NOEAHYE AepeBa pilleHb Ta JIOFiCTUYHY
perpecito. Ller meTos BUKOPUCTOBYE BUCOKOMPOAYKTUBHY NpoLeaypy obuncieHHs, aka
[03BoNA€E NobyayBaTn HabaraTto 6inbll TOYHI Moaen.

3.M5P: ue metog, AKMM nobyaoBye AepeBo pilleHb Ha OCHOBI MoAeni perpecii. Len metop
3a3BMYan BUKOPUCTOBYETLCA A1A 3aA4a4i NPOrHO3yBaHHA YAC/IOBUX 3HAYEHD.

4.RandomTree: ue meToa, Ak Nobya0BYE AepeBa pilleHb 33 JONOMOroto BUDIpKK
BUMaAKOBUX aTPMOYTIB Ta NOPOroBUX 3HaAYEHb.

5.REPTree: ue metop, AKMi NOOYA0BYE AepeBa pilleHb 3 MiHIMa/IbHUM 404aTKOBUM
BUTPaATam | 3abe3neyye xopowy epeKTUBHICTb AN BENNKUX HADOPiB AaHUX.

6.HoeffdingTree: ue metopa, AKni nobyaosye Aepesa pilleHb i3 3MiHHOIO rnbuHoto. Lien
MeToZ, NiAXOAUTb ANA NOTOKOBUX AaHKUX, e MU MOXeMo nobyayBaTh AepeBo, He
BPaxOBYHUM BCiX AaHUX.

www.andriystav.cc.ua



banecoBcbKi Knacndikatopu

1.NaiveBayes: Lle oamH 3 HannpocTiwnx 6anecoBcbKUX Knacudikatopis. BiH
NPUNYCKAaE, WO 3HAaYeHHA aTpubyTiB He3aneXKHi ogHe Big ogHoro. [na
Knacuodikauii BiH BUKOPUCTOBYE MMOBIPHOCTI BiaHeCEHHSA 06'EKTY A0 KOXKHOIO
Knacy.

2.NaiveBayesMultinomial: Llen knacudikatop niaTpMMYE MYyAbTUNNIKATUBHY
Mmoaenb ANA BiporigHOCTI N0OABM TePMIiHiB. BiH BUKOPUCTOBYE BIpOrigHOCTI NOABU
TEPMIHIB B AOKYMEHTI AN NPUNHATTA PilLEHHA NPO Knacudikadito.

3.NaiveBayesUpdateable: Llen knacndikatop moxe HaB4aTMCA HA HOBUX AQHUX,
A04a04N IX 40 nonepeaHix AaHuX, AKi BiH BXXe MaB. BiH TaKOXX BUKOPUCTOBYE
MYNbTUMTIKAaTUBHY MoAenb ANA BipOrigHOCTI NOABU TEPMIHIB.

4.BayesNet: Llen Knacudikatop BUKOPUCTOBYE BAMECOBCHKY MepeKy Ana
MOAENOBAHHA 3aN1EXXHOCTEN MiXK aTpnbyTamu i Knacamu. BiH BUKOPUCTOBYE
MMOBIPHOCTI NOABKU aTPUOYTIB B MepeXki ANA NPUNHATTA PilLEHHA NPO Knac

www.andriystav.cc.ua



DVHKLLI

1.Logistic: e meToz BUKOPUCTOBYE NIOTICTUYHY PErPecito AN1A 3HAXOAKEHHS
MMOBIPHOCTI HaNeXHoCTi 06'eKTa O KOHKPETHOro Kaacy.

2.MultilayerPerceptron: Lei metos BUKOPUCTOBYE LITYHHY HEMPOHHY MEpPEeXY 3
KiNTbKOMa NPUXOBAaHMMM LWApaMM ANS BUPILLEHHA 3a4a4 Knacudikau,ii.

3.SMO: uen metoa BUKOPUCTOBYE ONOPHI BEKTOPU ANA BUPILLEHHA 3343y
Knacuodikau,ii.

4.Simplelogistic: uen metoa € NPOCTILLOK BEPCIEID NOTICTUYHOIT perpecii.

5.VotedPerceptron: Lieit MeTof, BUKOPUCTOBYE a/ITOPUTM "ro10CyBaHHSA
nepcenTpoHa" Ans BMpilleHHA 3a4a4 Knacudikauii.

6.5GD: uen meTon BUKOPMCTOBYE CTOXaCTUYHUWN rPALIEHTHUIN CMYCK A1 BUPILLEHHA
33434 Knacudikauii.

7.SimpleLinearRegression: uen meTtoz € NPOCTO BEPCIEI NiHIMHOT perpeci.

www.andriystav.cc.ua



1.1Bk: BukopuctoBye metopa, k-Hanbnmxkumx cycigis, ae k - ue KinbKictb
HaNBNMMKUMX CYCifiB, AKI BAKOPUCTOBYIOTbCA ANA KNacuPikaLlii HOBUX
NPUKNaAaiB.

2.LazyKStar: BUKOPUCTOBYE PiIBHOMAHITHI METPUKM ANA 3HaXoaKeHHA k
HaNBANKUYMX CYyCiaiB, @ TAKOXK 3aCTOCOBYE dinbTpaLito AaHUX, WO
3MEHLNTUN BNJNB LLUYMY.

3.LWL: BUKOPUCTOBYE 3BaXKeHY MEeTOAUKY k-HambamKumx cyciais, ge
Bara KOXHOrO cyciga 3a1eXunTb Big MOro BiACTaHI Bia HOBOTO
npuKnaay.

www.andriystav.cc.ua



MeTa-dinbTpu

Cekuina "meta" y Weka BKatouae B cebe Knacudikatopu, AKi NOEAHYIOTb Ki/bKa iHLWLMX KnacudikaTopis abo
BMKOHYIOTb iHLI MeTa-onepauii A4nA NOKPALWEHHA pe3ynbTaTiB Knacudikauii. Jeaki metoam y uin rpyni
BKHOYAKOTb:

AdaBoostM1: BUKOPUCTOBYE a1lanTUBHE 3BarKyBaHHA A1 MOKPALWLEHHA TOYHOCTI KnacudiKkadii.

Bagging: BuKopucToBye 6arato ekseMn/iApis OAHOIO 1 TOrO X Kaacudikatopa, HaBYaHMX Ha BUMNAAKOBMUX
nigBMbIpKax AaHUX ANA NOKPALLEHHA CTIMKOCTI Ta 3MEHLEeHHs Ancnepcii.

Stacking: noeaHye NPOrHo3n Aekinbkox 6a30BUX KNAacUPikaTopiB 3 BUKOPUCTAHHAM iHLWIOrO KiacudikaTtopa,
HAa3MBAHOro MeTa-KnacndikaTopom.

MultiScheme: moke BUKOPUCTOBYBATU Pi3HI aropuTMu Knacudikauii Ha pisHMX MNiAMHOMXMHAX AaHUX AN
NOKpPaLWEHHA pe3ynbTaTiB.

FilteredClassifier: no3sonfae BUKoHyBaTtu ¢inbTpaLito AaHMX nepej, ix Knacudikauieto. @inbrpaia BKAOYAE B
cebe BMAaneHHA HenoTpPibHMX aTpubyTIB, @ TAKOXK BUNPaBAEHHA Ta nonepeaHio o6pobKy AaHKUX.

ClassificationViaRegression: BUKOPUCTOBYE perpecinHi moaeni ana Knacuikauii AaHUX.
Decorate: BUKOPUCTOBYE a/ITOPUTMMN LUTYYHOTO iHTEIEKTY Ta MAaLLMHHOIO HaBYaHHA ANnA Knacudikauii AaHUX.
RandomSubSpace: BUKOPUCTOBYE BUNAAKOBI NiAMHOXUHM aTPUOYTIB ANA Knacudikalii AaHUX.

www.andriystav.cc.ua



1.PART (Partial Decision Trees): anroputm BnbyaoBye epeBo pilleHb 1A KOXKHOro Kaacy,
BUKOPUCTOBYIOYM HaCTUHK epeBa, WO MatoTb BUCOKY TOUHICTb. Pe3yabTraTom € Habip
NpPaBuA, WO NOKPUBAOTb BCI KNacu.

2.JRip (Repeated Incremental Pruning): anroputm JRip BUKOPMCTOBYE AepeBa pilleHb Ta
PO3PaxoBYE MHOXMHY NPaBUA LLNAXOM ITEPATUBHOIO 3MEHLLEHHSA AepeBa, Lo A03BO/AE
YHUKHYTU nepeHaBYaHHA Ta 3MEHLUNTU KINbKICTb NpaBuin.

3.0neR (One Rule): anroputm OneR BUKOPUCTOBYE TEXHIKY, LLO A03B0NA€E NO6YAyBaTH
NpPaBuI0 A1 KOXKHOI 3MIHHOI, WO A03BOJIAE BU3HAYNTU, AKA 3MiHHA HanbinbLue
NOB'A3aHa 3 Li/1IbOBOO 3MiHHOIO.

4.ZeroR (Zero Rule): Lien anroputm He BUKOPUCTOBYE }KOAHMUX 3MIHHUX Ta 3aBXK AN BUOUpaEe
HaMbiNbL NONYNAPHUI Knac.

5.DecisionTable: uen anroputm nepeTBoptoe AaHi y popmaT Tabnumui pilleHb Ta
BMKOPUCTOBYE ii AN nobyaoBum npaBua Knacudikaduiii.

6.M5Rules: uen anroputm Bnkopuctosye M5 aepeBa pilleHb Ta KOHBEPTYE iX y HabIp
NpaBua ANA KOXKHOrO Knacy.

www.andriystav.cc.ua
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Explorer: knactepusauia AaHMX

* WEKA MicTUTb «KnactepusaTtopmu» ANA NOLWYKy rpyn noaibHmx
eK3emnaapis y Habopi AaHuX

* Peani3zoBaHi cxemm:
* k-Means, EM, Cobweb, X-means, FarthestFirst

* Knactepun MOKHa Bi3yani3yBaTu Ta NOPIBHATU 3 «CMPABXHIMUY
Knactepamm (AKLLO BOHMU €)

* OuiHKa Ha OCHOBI PYHKLiT MaKCMMaNbHOI NPaBaoNOAiIOHOCTI, AKLLO
CXema Knactepm3allii Aa€ po3noaia MMOBIPHOCTEN

www.andriystav.cc.ua



006 Weka Knowledge Explorer

[ Preprocess l Classify W Associate l Select attributes l Visualize I

~Clusterer

{ Choose }EM -1 100 -N -1 -5 100 -M 1.0E-6

—Cluster mode ~Clusterer output

B Use training set

() supplied test set Set...

) Percentage split % 66

() Classes to clusters evaluation

(Nom) class =

E Store clusters for visualization

(_ Ignore attributes j

( Start 3£ Stop b
—~Result list (right-click for options)

~Status

ox Clon ) 0
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Weka Knowledge Explorer

[ Preprocess l Classify W Associate I Select attributes l Visualize I

~Clusterer

M -1100-N -1 -5 100 -M 1.0E-6

) supplied test set Set...

) Percentage split % bb
() Classes to clusters evaluation

{(Nom) class

E Store clusters for visualization

~Clusterer output

(_ Ignore attributes )

(_ Start ) '; Stop

- Result list (right-click for options)

—Status

OK




$TS=S Weka Knowledge Explorer @

Preprocess | Classify Associate | Select attributes | Visualize
-Clusterer
L7 weka 77387815
v J clusterers E
O EM — Clusterer output
 SimplekMeans :
 Cobweb
_1‘ FarthestFirst
- " XMeans
{
{
Fi E
" —
—Status
OK
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[ Preprocess [ Classify M Associate I Select attributes l Visualize I

~Clusterer

 Choose ) Cobweb -A 1.0 -C 0.0028209479177387815

~Cluster mode ~Clusterer output

9 Use training set

O Supplied test set Set...

) Percentage split % 66

() Classes to clusters evaluation

(Nom) class =

E Store clusters for visualization

(_ Ignore attributes j

( Start 3 Stop
—~Result list (right-click for options)

|'5’[Etl..|3

OK

oy e —=°
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Weka Knowledge Explorer

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

~Clusterer

Cobweb -A 1.0 -C 0.0028209479177387815

Clas

~Cluster mode ~Clusterer output
e Use training set

O Supplied test set Set...

) Percentage split % 66

E Store

ses to clusters evaluation

m) class =1

ters for visualization

(

Ighore attributes )

(

Start L= Stop

—~Result list (right-click for options)

Status

OK

Cios ) g O




0o

Weka Knowledge Explorer

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

~Clusterer

I: Choose j

Cobweb -A 1.0 -C 0.0028209479177387815

~Cluster mode

() Use training set

() supplied test set , Set...

) Percentage split %
) Classes to clusters evaluation

[[Nnm) class H

E Store clusters for visualization

66

(

Ignore attributes

(

Start

_} ,, Stop

—Result list (right-click for options)

~Clusterer output
Hu
e
| &
¥
— Yalnl

—Status
OK
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Weka Knowledge Explorer

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

~Clusterer

I: Choose _']Cnhwah -A 1.0 -C 0.0028209479177387815

—Cluster mode
() Use training set

() supplied test set , Set...

) Percentage split %
) Classes to clusters evaluation

[[Nnm) class H

E Store clusters for visualization

66

~Clusterer output

(_ Ignore attributes

{_ Start _} ,, Stop

~Result list (right-click fo

—Status
OK
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[ Preprocess l Classify H Associate l Select attributes [ Visualize I

~Clusterer

 Choose ) Cobweb -A 1.0 -C 0.0028209479177387815

—Cluster mode ~Clusterer output
() Use training set === Run information =—=
(U Supplied test set Set... Y 11! scheme: weka.clusterers.Cobweb -A 1.0 -C 0.002820947917
. . Relation: iris
) Percentage split % bb Instances: 150
® Classes to clusters evaluation Attributes: 5
sepallength
" (Nom) class B sepalwidth
petallength
W Store clusters for visualization petalwidth
Ignored:
class
(. |gnu{E;HIﬁbute5 ). Test mode: Classes to clusters evaluation on training data
P . Clustering model (full training set) ===
(_ Start ) 1 Stop '
Hurber of merges: 0
—Result list (right-click for options) Nurber of splits: 0
|1Eﬂ553 - Cobweb Humber of clusters: 3
nede 0 [ 150]
| leaf 1 [ 98]
nede 0 [ 150]
| leaf 2 [ 54]
-
s
=== Ewvaluation on training set === ly
- o
3 4
—Status

OK




0o

Weka Knowledge Explorer

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

~Clusterer

Cobweb -A 1.0 -C 0.0028209479177387815

~Cluster mode

() Use training set

~Clusterer output

() supplied test set Set... Scheme:
r Relation:
) Percentage split % bb Instances:
. Attributes:
) Classes to clusters evaluation
f
_(Nom) class H
E Store clusters for visualization
Ignored:
(_ Ignore attributes Test mode:
(_ Start ) ,, Stop

—Result list (right-click for options)

16:05:58 - Cobweb

Hurber of
Nurber of
Nurber of

node 0 [ 130]

node 0 [ 150]

Fun information

Clustering model (full training set) ===

Evaluation on training set

weka.clusterers.Cobwelb -A 1.0 -C 0.0028208474817
iris

150

5
sepallength
sepalwidth
petallength
petalwidth

class
Classes to eclusters evaluation on trainin

margas:
splits: 0
clusters: 3

| leaf 1 [ 96

| leaf 2 [ 54]

c

o
Jalw!

[a]»

—Status
OK




006 Weka Knowledge Explorer

[ Preprocess I Classify H Associate I Select attributes [ Visualize I
-Clusterer

Cobweb -A 1.0 -C 0.0028209479177387815

~Cluster mode -Clusterer output
O Use training set Number of clusters: 3 |
(O Supplied test set | Set... " ||| node 0 [ 150]
. . | leaf 1 [ 98]
) Percentage split % 6b nade 0 [ 150]
. leaf 2 [ 54
S Classes to clusters evaluation ! = [54)
| Clustered Instances
_(Nom) class H
W Store clusters for visualization 1 100 { &7%)
2 50 { 33%)
(_ Ignore attributes j
Class attribute: class
Classes to Clusters:
¥, 9
( Start b E Stop :
' ' 1 2 <-- assigned to cluster
—~Result list (right-click for options) 0 50 | Iris-setosa
= _ | 530 0 | Iris-versicolor
|150553 Co b 50 0 | Iris-virginica
Cluster 1 <-- Iris-versicolor
Cluster 2 <-- Iris-setosa
Incorrectly clustered instances : 50.0 33.3333 %
'y
1T
3 V!
—Status

ox < <O
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[ Preprocess I Classify H Associate I Select attributes [ Visualize I
-Clusterer

Cobweb -A 1.0 -C 0.0028209479177387815

~Cluster mode -Clusterer output
O Use training set Number of clusters: 3 |
(O Supplied test set | Set... " ||| node 0 [ 150]
. . | leaf 1 [ 98]
) Percentage split % 6b nade 0 [ 150]
. leaf 2 [ 54
S Classes to clusters evaluation ! = [54)
| Clustered Instances
_(Nom) class H
W Store clusters for visualization 1 100 { &7%)
2 50 { 33%)
(_ Ignore attributes j
Class attribute: class
Classes to Clusters:
¥, 9
( Start b E Stop :
' ' 1 2 <-- assigned to cluster
—~Result list (right-click for options) 0 50 | Iris-setosa
= _ | 530 0 | Iris-versicolor
|150553 Co b 50 0 | Iris-virginica
Cluster 1 <-- Iris-versicolor
Cluster 2 <-- Iris-setosa
Incorrectly clustered instances : 50.0 33.3333 %
'y
1T
3 V!
—Status

ox < <O
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[ Preprocess l Classify M Associate l Select attributes [ Visualize I
Clusterer

Cobweb -A 1.0 -C 0.0028209479177387815

~Cluster mode ~Clusterer output
| O use training set === Run information =—=
Ej Supplied test set Set... } Schame: waka,.clusterears.Cobweb -& 1.0 -C 0.0028209474917
= ) Relation: iris
. Percentage split % bb Instances: 150
) Classes to clusters evaluation Attributes: 2
sepallength
il '
| [NDm) class H EE'PEI].WJ.I’j.th
petallength
W Store clusters for visualization petalwidth
Ignored:
class
( Ignore attributes j Test mode: Classes to clusters evaluation on training data
- . Clustering model (full training set) ===
f_ Start ) Stop
; Hurber of merges: 0
- Result list (right-click for options) | Nurber of splits: 0
I

Murber of clusters: 3

|[16:05:58 - Cobweb —
| View in main window

View in separate window
Save result buffer

Load model
Save model

| training set ===

Re-evaluate model on current test set RS e

oK

rtam Visualize cluster assignments
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Weka Knowledge Explorer

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

~Clusterer
Cobweb -A 1.0 -C 0.0028209479177387815
—Cluster mode 1 - Clustarar ot

B O © weka Classifier Tree Visualizer: 16:05:58 - Cobweb (iris)

() Use training set
) supplied test se

) Percentage split
f* Classes to clust

{ {(Nom) class

E Store clusters fc

(
(

—Result list (right-click foi
116:05:58 - Cobweb

Ign

Start

~Tree View

—— —

0 -C 0.002820947917

on on training data

«/»i

Wl

—Status
OK
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Weka Knowledge Explorer

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

~Clusterer

Cobweb -A 1.0 -C 0.0028209479177387815

~Cluster mode

() Use training set

~Clusterer output

=== Run information ===

(] Supplied test set Set... b Scheme: weka.clusterers.Cobweb -2 1.0 -C 0.00282009474917
) . . Relation: iris
) Percentage split % bb Instances: 150
® Classes to clusters evaluation Attributes: 5
sepallength
f ;
'L [Nnm) class H EE'pEllWJ.I’ith
petallength
W Store clusters for visualization petalwidth
Ignored:
class
( |gﬂDTEEHIﬁbUTE5 j Test mode: Classes to clusters evaluation on training data
P . Clustering model (full training set) ===
f_ Start ) Stop
Hurber of merges: 0

16:05:58 - Cobweb

—Result list (right-click for options) Nurber of splits: 0
.|

Murber of clusters: 3

View in main window
View in separate window
Save result buffer

Load model
Save model

n training set ===

Re-evaluate model on current test set S <o

.—Status
OK

Visualize cluster assignments
Visualize tree ‘ % 0
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r : : : : .
Preprocess T Classify f Cluster ' Associate T Select attributes ][ Visualize

Clusterer

" Choose ) |Cobweb -A 1.0 -C 0.0028209479177387815
® O 6  Weka Clusterer Visualize: 16:05:58 - Cobweb (iris)

Cluster mode

") Use training se _X: petallength (Num) b+  Y: petalwidth (Num) -
") Supplied test s ' Colour: Cluster (Nom) e Select Instance B .0 -C 0.002820947917
.. Percentage spli Resat f Clear ‘n f " ‘w jitter O

® Classes to clus
{(Nom) class Plot: iris clustered

@ Store clusters f

[

on on training data

Igr

Start

Result list (right-click fi
16:05:58 - Cobweb

Class colour

S R 1
ciusterd ClUusterl

Evaluation on training set ===

Status
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MeToamn kKnactepusauii y Weka

1.Anropntmu iepapxiyHoi Knactepusauii: Simple Hierarchical Clustering,
Complete Linkage Clustering.

2.MeToam Knactepusauii Ha ocHOBI LeHTpiB mac: SimpleKMeans,
XMeans.

3.MeToaun Knactepu3sauii Ha OCHOBI PO3NoAiNly MMOBIPHOCTEMN:
Expectation-Maximization (EM).

4.MeToam Knactepmu3adii Ha ocHoBi npasua: Cobweb.

5.MeToamn Knactepmu3auii Ha OCHOBI PO3OUTTA Ha KNacu:
FilteredClusterer, Canopy.

www.andriystav.cc.ua
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* WEKA micTnTb peanisauito anropntmy Apriori gna BUBYEHHA NPaBUN
acouiaulii
* [lpauto€e TiNbKU 3 AUCKPETHUMMN AAHUMU
* MoKe BU3HAYNTM CTAaTUCTUYHI 3aNEXHOCTI MiXK rpynamm aTpubyrTis:
* MOJIOKO, Macno, xnib, anua (3 HaginHictio 0,9 i niaTpnmroto 2000)

* Apriori moxe ob4ncnnTm BCi NpaBuaa, AKi MatoTb 3a4aHy MiHIManbHY
NiIATPUMKY Ta NepeBuLLYIOTb 3a4aHY HAAINHICTb

www.andriystav.cc.ua
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Weka Knowledge Explorer

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

I: Choose )
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¢ Start
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:1 ; Stop
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-Status
OK
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Weka Knowledge Explorer

[ Preproces

Classify | Cluster [ Associate | Select attributes | Visualize |
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-Status
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l—Preprnces—s—-' Classify v Cluster ' Associate l Select attributes ' Visualize 1

ff : LW § LW § » ff »
L Open file... 3 € Open URL... 3 € Open DB... y Undo L Save... y
—Filter
| Choose | None [ Apply |
—Current relation -Selected attribute
Relation: vote Mame: handicapped-infants Type: Nominal
Instances: 435 Attributes; 17 Missing: 12 (3%) Distinct: 2 Unique: 0 (0%)
-Altributes Label Count
No. Mame n 236
1 handicapped-infants Y 187
2 water-project-cost-sharing
3 adoption-of-the-budget-resolution
4 physician-fee-freeze
5 el-salvador-aid
b religious-groups-in-schools
7 anti-satellite-test-ban f . = rar - N
8 aid- to-nicaraguan—contras _Colour: Class (Nom) B { Visualize All )
9 mx-missile
10 immigration —
11 synfuels-corporation-cutback
12 education-spending 187
13 superfund-right-to-sue
14 crime
15 duty-free-exports
16 export-administration-act-south-africa
17 Class

OK . og |

Status
{ ' L ' x 0
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Select attributes ' Visualize 1

l—Preprnces—s—-' Classify v Cluster ' Associat

ff : LW § LW § ff »
L Open file... 3 € Open URL... 3 € Open DB... Undo L Save... y
—Filter
| Choose | None [ Apply |
—Current relation -Selected attribute
Relation: vote Mame: handicapped-infants Type: Nominal
Instances: 435 Attributes; 17 Missing: 12 (3%) Distinct: 2 Unique: 0 (0%)
-Altributes Label Count
No. Mame n 236
1 handicapped-infants Y 187
2 water-project-cost-sharing
3 adoption-of-the-budget-resolution
4 physician-fee-freeze
5 el-salvador-aid
b religious-groups-in-schools
7 anti-satellite-test-ban f . = rar - N
8 aid- to-nicaraguan—contras _Colour: Class (Nom) B { Visualize All )
9 mx-missile
10 immigration —
11 synfuels-corporation-cutback
12 education-spending 187
13 superfund-right-to-sue
14 crime
15 duty-free-exports
16 export-administration-act-south-africa
17 Class

OK . og |

Status
{ ' L ' x 0




0o

Weka Knowledge Explorer

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

I: Choose )

|'A53nm'atm'

Apriori-N10-T0-C09-D0.05-U1.0-M0.1 -5-1.0

¢ Start

-Associator output

:1 ; Stop

-Result list (right-click for options)

-Status
OK

Clog ) g O
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Weka Knowledge Explorer

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

( Choose )

|'A53nm'atm'

Apriori-N10-T0-C09-D0.05-U1.0-M0.1 -5-1.0

¢ Start

-Associator output

~Result list (right-cli

-Status
OK

Clog ) g O
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Weka Knowledge Explorer

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

Associator

L' Choose jAprinri -N10-TO-C09-D0.05-U10-MO0.1-5-1.0

{_ Start ) ,, Stop

-Associator output

T L

Minimum metric <confidence>: 0.9 -
Number of cycles performed: 11

—Result list (right-click for optic
16:29:37 - Apriori GCenerated sets of large itemsets:

Size of set of large itemsets L{l): 20

Size of set of large itemsets L{2): 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)

6. el-salvador-aid=n Class=democrat 200 ==> aid-to-nicaraguan-contras=y 137 cont
7. el-salvador-aid=n 208 ==> aid-to-nicaraguan-contras=y 204 conf: (0.98)

8. adoption-ocf-the-budget-resolution=y aid-to-nicaragquan-contras=y Class=democrat 2
9. el-salvador-aid=n aid-to-nicaraguan-contras=y 204 ==¢ Class=democrat 137 cont

10. aid-to-nicaraguan-contras=y Class=democrat 218 ==r physician-fee-freeze=n 210

i.h
1
'€ — e e e e ) Jalel |
~Status
ox <




LY
AcouiatneHi metoam y Weka

1.Apriori: AKMM BUKOPUCTOBYE TEXHIKY reHepaLii KaHAMAaTIB Ta
NiATPUMKY ANA NOWYKY HabopiB acouiaLiMHUX NpaBun.

2.FPGrowth: aKMn BUKOPUCTOBYE CTPYKTYPY AepeBa NiaATPUMKM ANA
NoLwyKy HabopiB acouialiMHMX NpaBuII.

3.FilteredAssociator - ue He meToA NOWYKY acouiaLii, a MeToa, AKUK
[03BOJIAE 3aCTOCOBYBATU PiNbTPU A0 AaHUX nNepes TUM, AK BOHU
byayTb nepeaaHi acouiauinHomy anropmutmy. lMicns Toro, AK dinbTpu
6yayTb 3acTocoBaHi A0 AaHuX, 'FilteredAssociator" BUKOpUCTOBYE
OAWH 3 METOAiIB NOLUYKY acoLiaLin.

www.andriystav.cc.ua
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‘=""";-f?fﬁﬁf|§xp|orer: BMOIp aTpmbyTiB

* [laHenb, AKY MOXXHa BUKOPUCTOBYBATU AN1A AOCNIAXKEHHA TOro, AKi
(NigMHOXUMHWM) aTPMOYTIB € HAMBINbL NPOrHO30BaHNMM

* MeTtoaun Bubopy atpmnbyTiB CKN1aaatoTbCa 3 ABOX YAaCTUH:
* MeTopa nowyKy: Hankpawmm, npamum Biabip, BUNagKkoBUN, BUYEPNHUN,
reHeTUYHUN ANITOPUTM, PAHXKYBAHHA
* MeTop OUiHKK: HAa OCHOBI Kopensauii, obropTka, oTpuMaHHA iHbopmaluii, Xi-
KBagpar, ...
e ly»ke rHyuykmnn: WEKA no3Bonsie (manke) AoBinbHi KOMDiHaUi LUX
NBOX

www.andriystav.cc.ua



006 Weka Knowledge Explorer

[ Preprocess l Classify l Cluster l Associate M Visualize I
-Aftribute Evaluator
 Choose ijsEuhsetEval

—Search Method

e %aq‘% -

]

Choose [BestFirst-D 1 -MN 5

-Aftribute Selection Mode -Attribute selection output

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

' (Nom) Class 44

¢ Start 3 £ Stop

-Result list (right-click for options)

-Status
OK
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Weka Knowledge Explorer

[ Preprocess l Classify l Cluster l Associate M Visualize I

—Aftribute Evaluator

If Choose j CfsSubsetEval

—Search Method

BestFirst -D 1 -N 5

—Attribute Selection Mode
® Use full training set

D Cross-validation Folds 10
Seed 1
[[Num) Class
( Start f Stop

-Result list (right-cli

-Attribute selection output

—Status

OK




006 Weka Knowledge Explorer

[ Preprocess l Classify l Cluster l Associate M Visualize I

—Aftribute Evaluator

! Choose | |CfsSubsetEval
—Search Method

I: Choose :I BestFirst-D 1 -N 5§
—Aftribute Selection Mode -Aftribute selection output

® Use full training set duty-free-exports a

= = : - export-administration-act-south-africa
() Cross-validation Folds 10 Class
Sead .1 | Evaluation mode: evaluate on all training data
' (Nom) Class B
Attribute Selection on all input data ===
(_ Start } f Stop Y || search Method:
. . Best first.

-Result list (right-click for options) —— 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

116:39:40 - BestFirst + CfsSubsetEval

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

Selected attributes: 4 : 1
physician-fee-freeze

—Status
OK
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Weka Knowledge Explorer

[ Preprocess l Classify I Cluster l Associate M Visualize I

—Aftribute Evaluator

CfsSubsetEval

[[Num) Class

-Aftribute selection output

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

Evaluation mode: evaluate on all training data

{ Start )

Stop

-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
ABttribute Subset Evaluator (supervised, Class (nominal):
CFS Subset Evaluator

Selected attributes: 4 : 1
physician-fee-freeze

17 Class):

—Status
OK




006 Weka Knowledge Explorer

[ Preprocess l Classify l Cluster l Associate M Visualize I

—Aftribute Evaluator

I weka
v || atributeSelection
=  CfsSubsetEval
| _" ClassifierSubsetEval
= _" WrapperSubsetEval
A  ConsistencySubsetEval te selection output
" ReliefFAttributeEval duty-free-exports =~
r, InfoGainAttributeEval export-administration-act-south-africa
— Class
| i i i
|| CainRatioAttributeEval iation mode: evaluate on all training data
=  SymmetricalUncertAttributeEval
f _" OneRAttributeEval
e _L ChiSguaredAttributeEval sttribute Selection on all input data ===
( " PrincipalComponents
= . h Method:
 SVMAttributeEval Rest £irst.
-k Start set: no attributes
E Search direction: forward
Stale search after 5 node expansions
Total nurber of subsets evaluated: 83
Marit of best subset found: 0.7249
tbute Subset Evaluator (supervised, Class (nominal): 17 Class):
CFS Subset Evaluatar
Selected attributes: 4 : 1
physician-fee-freeze
Yy
L
| =

—Status
oK Log
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Weka Knowledge Explorer

I

, Preprocess l Classify l

Cluster . Associate M Visualize

—Attribute Evaluator
f Choose } InfoGainAttributeEval
—Search Method
ol weka =308 -N -1
| ¥ || attributeSelection
B " BestFirst te selection output
 ForwardSelection duty-free-exports —~
% RaceSearch export-administration-act-south-africa
— ) Class
__ GeneticSearch aation mode: evaluate on all training data
E _" RandomSearch
_" ExhaustiveSearch
| S
_ Ranker Aittribute Selection on all input data ===
" RankSearch
* =h 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
ibute Subset Evaluator (supervised, Class (nominal): 17 Class):
CFS Subset Evaluator
cted attributes: 4 : 1
physician-fee-freeze
A
v
— e '

—Status
OK




006 Weka Knowledge Explorer

[ Preprocess l Classify l Cluster l Associate M Visualize I
-Aftribute Evaluator

I: Choose j InfoGainAttributeEval

—Search Method

I: Choose j Ranker -T -1.7976931348623157E308 -N -1

—Aftribute Selection Mode -Aftribute selection output

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

' (Nom) Class B

{ Start

—Status
OK
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Weka Knowledge Explorer

[ Preprocess l Classify l Cluster l Associate M Visualize I

—Aftribute Evaluator

lf Choose :I InfoGainAttributeEval

—Search Method

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

—Attribute Selection Mode
) Use full training set

() Cross-validation Folds .lli}

Seed 1
' (Nom) Class B
{ Start ) Stop Y

-Result list (right-click for options)

16:39:40 - BestFirst + CfsSubsetEval

116:43:05 - Ranker + InfoGainAttributeEvall

-Aftribute selection output

Information Gain Ranking Filter

Ranked attributes:

]

L1078541
4185726
40283497
34036

.3123121
. 3095576
2856444
2121705
2013666
.1802427
1404643
.1211834
.1007458
0529954
0049097
0000117

(o T T T e O e O O O i R o |

Selected attributes:

4
3
5
12
14
]
8
13
15
7
&
1
11
1d
10
e

physician-fee-freeze

adoption-of-the-budget-resslution

gl-salvador-aid
education-spending

Erime
aid-to-nicaraguan-contras
mx-missile
superfund-right-to-sus
duty-free-exports
anti-satellite-test-ban
religious—groups-in-schools
handicapped-infants
synfuels-corporation-cutback

export-administration-act-south-africa

immigration
water-project-cost-sharing

4,3,5,12,14,%8,9,13,15,7,6,1,11,1%,10,2 : 14

—Status
OK




“Bunbip atpunbyTtis y Weka

1. CfsSubsetEval - BUkopucToBye Kopenauito mixk atpubytamu Ta Knacamu ana Biabopy nNigMHOKUHU
aTpMbYTIB, IKa € KOPUCHOIO AN1A Knacudikadii.

2. CorrelationAttributeEval - BukopurcToBye Kopenauito mixk aTpubytamum ana siabopy NigMHOKUHM
aTpunbyTIB, AKI MatoTb BUCOKY KOPENALLt0 3 KNAaCoM.

3. InfoGainAttributeEval - Bukopucrosye iHpopmaLinHMin NpMpicT Ana Biabopy NiAMHOKNHY
aTpubyTiB, AKI MatoTb BUCOKMIN NPUPICT iHPopMaLii Npo Knacu.

4. GainRatioAttributeEval - Bukopuctosye cnisBigHoOLWeHHA iIHGOPMALLIMHOro NPMUPOCTY Ta eHTponNii
ANA Biadopy NiAMHOXUHN aTPUOYTIB, AKI MatoTb BUCOKUI NPUPICT iHhopMaL,ii Npo Kaacu.

5. ReliefFAttributeEval - BMKopucTOBYE Habip BUNaaKoBUX 06'EKTIB 419 BU3HAYEHHA Ba*K/NMBOCTI
aTpubyTiB BiAHOCHO KNaciB.

6. OneRAttributeEval - Bukopucrosye anroputm OneR ana sinbopy aTpmbyTis, AKi MatoTb HaNBULLY
TOYHICTb NPU KNacudikauii Ha OCHOBI OAHOro aTpMbyTa.

7. WrapperSubsetEval - BuKopucToBye 30BHiWHIN KnacudikaTop

8. SymmetricalUncertAttributeEval - ouiHl0€ HEOAHO3HAYHICTb Ta €HTPONItO MixK aTpnbyTamu Ta
LIZIbOBUM K/1aCOM.

www.andriystav.cc.ua
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“Explorer: Bi3yanizauia naHmXx

U

* Bisyanizauia gy*e KOpUCHa Ha NPaKTULI: HanNnpWKaag, Aonomarae
BU3HAYUTU CKNAAHICTb HaBYa/IbHOT Npobiemu

 WEKA morke Bi3yanisyBaTtu okpemi atpmbytn (1-d) i napm atpubyris
(2-d)

* KonbopoBe KoZlyBaHHA 3HaUYeHb Knacy

e Onuia «TpemTiHHA» A5 POH6OTH 3 HOMIHaIbHUMM aTPUBYTaMMK (i
BUABNEHHA «MPUXOBAHUX» TOYOK AaHUX)

* QyHKLUiA «36inbIeHHAY.

www.andriystav.cc.ua
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Weka Knowledge Explorer

\ m =
\\\J/ﬂf( ?;

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

“fﬁuﬁ
Rl WM&QH{ CL\"F%‘ r
Dﬁk ( Open file... ) ( Open URL... ) ( Open DB... ) ( Undo ) ( Save... )

—Filter

None Apply

—Current relation —Selected attribute

Relation: Class Mame: Rl Type: Numeric
Instances: 214 Attributes; 10 Missing: 0 (0%) Distinct: 178 Unique: 145 (68%)
~Attributes Statistic Value
No. T Minimum 1.511
1RI Maximum 1.534
2 Na Mean 1.518
3 Mg StdDev 0.003
4 Al
5Si
BK
7Ca [ - y - -
s Colour: Type (Nom) B ( Visualize Allj
9 Fe
10 Type
48
45 A5

Status
|7 oK




006 Weka Knowledge Explorer

[ Preprocess l Classify l Cluster l Associate l Select attributes W

| Plot Matrix Rl Na Mg Al 5j K

H?Q\ *—L.L ﬂq‘%< ‘rr :,‘

Type
e y<s]
= - v

PlotSize: [100] _
PointSize: [1] b ( Update )
Jitter: b ( Select Artributes.)

{ i E
Colour: Type (Nom) '+] ( SubSample%: ) 100
Class Colour
build wind £loat build wind non-float vehic wing float vehic wind non-float tableware
—Status

OK
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[ Preprocess l Classify I Cluster l Associate I Select attributes M
Plot Matrix RI Na Mg Al S|
| Type |
&
N E
Tk R Tt 51
Wl ||

" PlotSize: [100]

PointSize: [1] ( Update }
Jitter: { Select Attributes )
Colour: Type (Nom) '+] ( SubSample%: ) 100
Class Colour
build wind f£loat build wind non-£loat veiic wing (loal vehie wind non-float tablewars

.Smms
o
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X: Al (Num)

Weka Knowledge Explorer: Visualizing Glass

21 "y-ca (Num)

I

Colour: Type (Nom)

ﬂ Select Instance

i
Clear

Save

Jitter f?}

Plot: Glass
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X: Al (Num)

Weka Knowledge Explorer: Visualizing Glass

%) (y-Ca (Num)

I

Colour: Type (Nom)

ﬂ Select Instance

i
Clear

Save

Jitter

Plot: Glass

S
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X: Al (Num)

Weka Knowledge Explorer: Visualizing Glass

21 "y-ca (Num)

I

Colour: Type (Nom)

ﬂ Rectangle

Submit LT Clear

Save

7

Plot: Glass

Class colour

Jitter ﬁ
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X: Al (Num)

Weka Knowledge Explorer: Visualizing Glass

21 "y-ca (Num)

I

Colour: Type (Nom)

ﬂ Rectangle

Submit

Save

7

Plot: Glass

Class colour

Jitter ﬁ
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X: Al (Num)

Weka Knowledge Explorer: Visualizing Glass

21 "y-ca (Num)

I

Colour: Type (Nom)

ﬂ Rectangle

Reset

Plot: Glass

Clear

Y
Save Jitter &

=



Welcome to the WEKA SimpleCLI

Enter comrands in the textfield at the bottom of

the window. Use the up and down arrows to move
through previous commands.

> help
Command must be one of:
java <classnare> <argsr
break

kill

cls

exit

806 Weka Experiment Environment

& Weka GUI Chooser

Program Visualization Tools Help

— O

*

[setup | Run | Anaiyse |

Experiment Configuration Mode:

® Simple O Advanced

€ Open... ) € Save... ) € New )

JDBC database [#) URL: jdbc:ido=experiments.prp Browse...
Experiment Typ Hteration C
Cross-validation 1% || Number of repetitions: 10
Number of folds: 10 @ Datasets first
@® Classification O Regression O Algorithms first
Datasets i
( Add new... ) ( eleteselected ) || { Add new... Y (€ Delete selected )

(0 Use relative paths

/Users /eibe/Documents /datasets /UCI iris.arff
/Users /eibe/Documents /datasets/UCI /vote.arff
/Users eibe/Documents /datasets/UCI/glass.arff

148-C025-M2
NeuralNetwork -L 0.3 -M 0.2 -N 500 -V 0 -S 0 20 -H a
NaiveBayes

Waikato Envircnment for

Version 3.8.5

WEKA

The University
of Waikato

www.andriystav.cc.ua

Applications

Explorer

Experimenter

kKnowledgeFlow

Workbench

Simple CLI

000

Weka Knowledge Explorer

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

( Openfile...

DE{

openRL.. ) ( Open DB...

) Undo

Save... D

oo ione

d

Name: sepallength

Type: Numeric

Instances: 15 Attributes: 5 Missing: 0 (0%) Disting] Unique: 9 (6%)
Statistic Value
oW Name Minimum .
SR Maximum .9
2 sepalwidth Mean 5.843
3 petallength StdDev 0.828
4 petalwidth
Sclass
Colour: dlass (No 13 (Vvisualize AIl)
oK

Weka KnowledgeFlow Environment

[ Evaluation | Visualization | Datasinks | Filters | Classifiers | DataSources |

= B | = LK
3
s

testSet

trainingSet » &
»

testset
dataset trainingSet
» »

®

o

ChClassifier

P a—
a Textviewer
R
Done. Log
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