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TIntwoduckon o WEKA ool

Weko. |, which stands  for  Waikato. Envivenment dor
Knmoledaa . Anaﬁdsis , 'S an open.—source 5’0?(:1;06”'6
developed in java at +Hhe universr of waikato '.”.
New >egfand- F$or machine ~leavnin9 and data m-mﬂg-
i} O#QYS' an» eosa'—-to—u;se envivonment HJov data
Pfepmce.ssfna , model '-bcrim'na and evaluation.

_l.ﬁe, —+ool smeIi-ﬁes ‘the enbye data anl 1S pYbLZSS/
mMakin

machine leaminﬁ acewessible 't‘b students, x
'fésanchés and Pro—fesjfondjs 00"’8’) Little o no
Pmﬁ*amrnfna - experien ce. | | o » x
| Featuves:-
Some  of the ;Fea-&ure; of weka ave = rv |

U Graphical User Tatevface C 6uT

D OfFers casy ~to —use l
intevfaces |[iLe Explover, -Eipeh'me}ubér and l<nocoleda,o

5 i
-ﬁlooa -’Fbv 'ntevact ve !

a and  associabion
Yule m»'nina - handle divevse data tasks. |

machine leavh:na-
2. to'de Alaon'{—hm Suppovt-: Includgs

Classificabon ,yegyessian . Clustevin

2. Data preprocessing flfbols‘f' ann'des' filtevs 4 .clecm,

Noymalize  gn 4 tvansform  data

_' oY select tye oSk

—h'aa'm'ng .

Enables gva'thcal oubpu ks

befove rmedel

L. \/c'$uah‘2qh‘on calpabr‘lfh'éé‘.’

Such ac decision

trees h,‘s-t-ogvarhs rand  Seattor

plots 4 r’f’teYP“e['f data and . odel pevfovmance -
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O Extensibi |y

Sxken Sions

Ou'h)ma b'Of)

Ond _Tnkeamh‘on;— AS‘TlPPOYb‘S P]uafﬂ
» Java  APT access and  Stvipting fe

and custom C;jgb‘f'r'f:hm development-.

_[_f)S‘tQ“Qb'Of) and @gczun'-ms for weka —

.7_0- use C()C—,’ka ,we. V'\eed Qo Compube\’ woi-th ‘H’)e

’{Dllowma
*Opeva b

cnd  Linux

SPecf—ﬁ'caHor')Sk
Satsbem : Com,’)ah'ble Loi-th  toindows , mac OS

¥ Java +\evsSion:? Reczuives Java 8 Or hiahe*-

Data —%Pes and Foymats n':)_ wela -

weka wuses

e .Q plain
a-bh'\’bu.kes and theiy

the Attrbule - Relabon Fle Fovmal

tert Hle Rrmak that descrnbes data
values consisbin of- troo main

ng{-s: the header and +the data - “The headev

descvibes the attibutes wohile  the da'ba.SecH,Oh
Contains actual dota-

 weka  gve:

data ; csy
.SePevakevC/

2+ JSoN C’j&va\SCﬂ‘Pl’—‘ ol?jecl," N;ata‘
\fahtwen‘aht

T3oN -Fles wohich

Stuctuves -

vevs»"oh of
Structuve o

F'le Formats ‘5<J.F)D,DV(¢€C{ ‘ bj welea -
Some of fles fomaks a

PChrt‘ “from é‘éFF: | Sq)opo‘t k@dv b':f

1 csv C Comma - Sepevated Valaes): Used . for  4abular

Hles ave Simple toext Fles with data
bj Commas:- ‘

é‘ipﬂ)f T 1S a

~ data .'ntevchange —Foyma_t- Weka Supports

Can  vepvesent Complex data

3 XRFF CXML— based ARFFD: XRFF is an XML

the  ARPE  format , provides a  move
Tepresentabion of data and metadata.
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2 URLs: weka can

L‘l‘ T‘Ya‘ih qnd \nh‘dat‘e'

—

e et i -:?"‘—-—’l

L« Dthex —F)D-rmazl:s weka also Suﬂ)o*t‘s ——ﬁ_)vmqt—s Wke

L'bSVM |, Matlab AsScIT and binawy  Senalired

l'f)S'Eances amona - othexs.

Loadl‘nﬂ Data v poeka g

— | m——

Weka Pmufdes Sevev_al me-thods £
I* Local Ales: Datra can be

On sthe docal Ble -2ustem.

lmd,f)a da’ta:
loaded o fles Stoved

n'mPovt' data d;'\rech Fromn  coeb
ORLS- '

3 Datalgses:
data boses»

Data can be -?Meﬂ'ed Qnd locdled ’Enmf')

enexabion of
teshng moolels -
ith el a ave -

avhfecla ’ da '(‘QSQ ks —%Y

SE@POOISQ wov/tmj LOI‘H’) ek a:-
(* Launch wekaq.

2: Lpad dataset : ImPorb’ datasef:s 1'N CSV: ox

ASFF
'J%fma:l: —Hwouﬁlx +the

PY@PYDCQSS "tab "%y‘ analysis »

3 Select' aﬂﬁoﬂ'thm Choose o Suitable aﬂ(;fon%hrr) sach qs

IG8 decar'sion -tee oy Na’ ve Badas undev +he_

ClaSSf—% tab. Pl

~

Run  acvuss - VahdahOf) and
View Pevﬁymance - Metncs - ke acCuvacU , Confusio

N

mMatx and precision.

S AnalUQQ, vesul\ts! Use - builb—in

Visualizabor -ools o
rns P ect pre dichons

s eoYS and attv bute imFort‘anze—




alate the mean
pute  Standavd deviation
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{ Ins p)on tS database -

TThe Tws dataset consist of

+Flowevs o “‘+thvyee
and \/ivgt'nr'c‘a .

15D Samples oR

inS
diffevent SpecieS: Setvsa, Versicolo,,
Each sarmple  includes Four
Sepal lang#), sepal cordih, PQM] lengﬂo and  petal

’EeéfUYGS ‘.

Width: Tt poas inboduced bf/ —+he

and Stathsbh aan Ronald Frshex
example

br'tsh ol 08;'5(:‘

iN 1924 as an

0f disciminant

TThe  Thvs dataset s ofter used as a b
dataset 4p undevstand

‘Clusten'na algovithms s
the “featuves of -the

Qainnev’s
classif cabon and
mMachine

Ieavnmﬁ' ’33 us:‘ng
ir's . Plowevs :

s YeSearches ond

Aata Scienh'st$ CIQSS"—ﬁa each .Sampl-e

can

fnto one
0f the thyee species-

“Thi's dataselk
Sn'rnp) et}

Is pav chld_w’lj ')A?opuila“" due 4 ATES. -3
and  -the clear Sé'?avafhbﬂ BE the different
based on e Poutuvas
featuves ave qi

Species 'pw'ov;‘déd- The, 2L -
. eenbimeétevs: ! ‘

Sepal lenﬁ#ﬂ “The Iena-#b ~o-P—‘ the
(+he 3'{660 Ieaﬁ_‘

~l'ke  shuctuves ok énééée ‘-t—he,
(2Ploches  Blid). A, |

sepal width: R,

measuved in

Ms  Llower's Sepa ls

6 dhe ins  Ploweds Sepals.
le«"ﬁ’“" “The lena#» of —the in's  Ploseds petals
(e coloved  shuctuves of ~bhe  Plower)-

petal width: -3, gy

petal

R the ins ‘-?h-:u_)ev’s Pei—a.ls'

The -t-avaeb vav able wepwesén{rs' “the speéies of
the ins

Flower and has Hareco classes: g Se+tosq
M Versicoloy , and

vifa»im'ca .
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Tvns  setvsa ' chavactenred Ey its 'Yelah‘velnj Smedll
size , toith  distthachve chavacterisbcs in Sepo\ and

Petal dimensions-

dns verSicolov: Modevate in Size , with Leoatuves '-Folh‘ng

betoeen those of ims Setosa and Tns \/fra/‘m‘ca-

s 'viraa‘m‘ca: @enemuj lavger in she  coih Notable

drffevence s 1) $epa( oand peJcaI dimensions Compmed
‘v —the D_—H')QY ‘oo SP@CfeS—

“The Tws  dataset can be Gblized popular
Machine.  leavning fRamewoorks such as scikit - lean,
“Tenso-Plow , and p ch- “These Pramecoorles: provide
“tools :_and~ libvavies for build"na ¢ ﬁainfﬂa ; and
evalu,ah‘na machine leamn'nﬁ models - orn -the dataySef:-
Reseavchevs cGan leveva e —the - [pooex “ of -these
Frame coorks to expenment  coith d'“'FF6765‘7 - algorthms
and *éeohm'czaes —ﬁ)r vClaSS\f.'ﬁ‘cah'on —bsks#

Byeast- Cancer database;-

he ‘breast cancer LOISconsin c{atasel:, Na yepwned

Collechon  of" data wused exl:ens.’vgla ' nmachine

)

EL

leavnin and  medical ~eseavch - On‘ga‘na'tina o
dc‘gc'b'led images of - Bnoi- need[é éislf',,'vae—es ‘.-‘CFNAD-.‘
of breast ~m‘se3/\ this dataset ';ﬁzlcffl}:—b.art;-.egbiéﬁé an;ald:sis
of - cell _puclei Chavacteristics -+ acd in %—Herw “

d\‘a NnosSis oﬁ breast cancev-

1

| \)ndevstand-‘nﬁ breast cancer woisconsin datase(:—

The Breast Cancer LO/'sconsin dataset js a coell-.

?
|
i
|

|

o o : R AT |
’CU‘”’“"’a' he  dataset coas couvated by Drlw'llla\sr

o |

known  dataset Common 'fj used n  machine s
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H. LOO’beva 5T Nick s’breeb/ond olvi L+ Manqgo.Sanan - T
! ‘aibz2ed S
] Contains  Featuwses  computed  FHom d'é? taed  image
i of fvre needle ostraL—e Samples of  breast mass
1 +Hssue-
5 C bavacterstics .~
(- Number of instances: 549

, 5. Number 0F  aibbutes: 3o

Numen'cal attmbukes uSQd v PTQd)‘Ch'On,aﬂbﬂg Wit a
class (abel-

3+ class st bubon 1212 - Maﬂz‘gncmt ¢ 3577~ Bem'a
A+tn'butes '—

l
|
i

The dataset— CorﬂPnSeS 30 —Eea-l:tﬂes_,rnctud:nj mean
Standard  eroy ', and

wovsb OV Lavaa. Values , COm)oubed

for each . nmage' These v?ea-t'uves ean'osulate vaious

aS‘PeCES of cell nuclei chavactenstcs :

(- mean ~adius: Mean’ ok d'StanceS "Fmrn center o

POm'L-S on <the ,oenmetev'

2 mean textuve: Standard de\)\'ah'én

| Oﬁ ; ra —SCQ.[Q
values - 8 j £

2 mMmean Peﬂmet‘eh Penmeter O?— ‘the -tuwmor-

;- mean avea: Avea c>f2 -Ehe +umor- ' : ‘

‘\
5. mean Smcerone.SS' Vanabon in ~yadius leﬂa-H’)S»

6 Mmean Compad:nQSSI Pevirnetey A% / pyea. —1-0 |

' P et o |
74 mean cfgncavvta: Sevevity of Cencave porbionsS of the )
Contour- ‘

s me;m‘ CO""CQ"@— PO"OL‘Si Number o Conc;:ve r.JO\“npt‘S
OP— "{:h?_ Contour-

D mean Symme- e G | | : '
a me"l'vd Sam.meelfr\j of e cell nucler-
19 mean Rractal dimension: "

CoaSH\: Nne. QPme\'mq Horn -
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Laclasses . ol o. e i
\Q,amP[QS 20 (M)/
per 2571 (3)

class ity e

)

?

|

i Samp' _&LQ 5649
i

A'menSiona Mj] 30

Posahve

’:

i [Featuves 'Yea,l'/ . k
|

|

Auto impork- databaée:—

lo autbmab‘calltj mport databQée-;'n ‘L-hé
(/O,_
EeA  4vol, ot can use  woEkAls. burk -in da{—abase

Connecb'u{{a roOl'):C/A allocoe w o Jocal data
d'Y?—CHa ’me Varvious database Socuces woith m,mmql

| Manual Ste
PS 'mFovhnZ Can be aoh;gved via ~the

ExFlovef QUL or PYDqurhthHcal:la/.
ntreduchon o oeka L i .
—_— —_— o . ¢ A
we ' s ol
ka s an open  Souvce daJca i d
i an

machine )eaynin ool
b developed by ~+he
UNiveyS
wwkab r New Y 2ealand. - fProvides pocoe :@eil it
' Y

Featuves i
- Hor  data )OYQPTDC&QS'”E] r Classr

Ficabion
| . | Clust‘enn
‘XeﬁfQSSth r QSsoci abion Yules, and v.suall 2a hon 3

One o -the useful Ca)mblll'hes Y2 wéka e

that - |
at & ch - Connect- +v  extevnal oatabases and
i'. v a L/ . ‘ |
[ wtoma hCaHU meOYL— derta usfnﬁ JDBc - This = ..g.u
(] ye
Allocos ‘ | |
usexs -’t'o bnnﬁ dai-a divec tH y fﬁrom Yela h’ona,e

takhase
cbetakas S(dsf:ems llke MHSQL Oracle/ Postg.(e_SQL

and  SQLU  sevver frte’ cocka Hor  analygis  cotthowt
hr/hanuaili converb'ng £les- ¥ et gl/i~ e

]
i



IO —— e Be, |

e

- eka's Au-tb~:?m)°ort' dotabase Ffeature helps to:

[-Load data dn‘recHﬁ HLromn o database-

fl Runrn se@L ?uen‘es inside  weka-
3 QUhmab\m“ﬁ convext  database -tables into AREF)

5 SV frmalk

il—{ Save +me in Oata PvePamh'on-
_i
5 wok woitth lavge Shuctuved  dataseks e%~¢;enkta.

|
f
\f-ﬂ%i,s automa bon is don@ 'H’\rcug"\. weka tools Such as:

[ Explmev —~ SplL  In terface
D knowledﬁe Flog:) - dal:QSQESYeadeY

3. command Lfne—:nstunce(_@ue\fy/ dnstancel sadex-

Ba establishes 4 ddtabase connechon  wsing a T pBC

driver and enteﬂ‘ng, +he  dostabase. ORL r USername
passwavd , and  SQL czuevz ; el can ‘auetuma h“cadkd
extract and load data —Por Magh;'ne, [eam{fla oo £ oaS -
“The Explover:.

“The explmer in -the WEELA teol s -the rmain arth.’cal‘
user Intevface R, Tnkevachve data. anaf,asrs, enqblinﬁ
useas +o preprocess daba., QPPLtd mMachine. leq;n.’nfj
alg,on-’rhﬂkg ¢ and aﬂaljze Yesults eas|'lj C(St‘ﬂﬁ
tabbed Panels'-'. : | |

—_—

Qedting Stating -the  explover (-

The explevey 1S +the madn (ntexface in eka
used £y data Pvepmcessiﬂa , classiB cabion
/

C[uS‘-teﬂ'nﬁ , w’sual,t’.za bon , and evalualion - T P rovides

?

an 'easxdf*tb»usa a-ra’ahfcal envivonment £, appld;na»

maching. ‘leavniﬂﬂ "fec,hm'?ues v datasets.
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To Stark using —+the Exp)O'rer n oeka

¥ 'rqbl?o P2
-these SL—epSi
 open weka

* Launch the Lol app IWcabon -

FPom the main  oeta QUL menu

2:load a pataset

¥ Click +he open £le bubton-

% Select @ dataset N
J'mpovbed —~+fovra k-

% Once  Joaded, wela

ARFF , CSV ,or detabase -

corll dn'sp.lata‘.
D Number of iNStances
22 Number oP  qibibubes
3) Atrbute detarlsy, Sdmmary Stabistics -
2) Prercem‘ Data

TN he Preprocess tal, can: |
* View attnbutes ?::d data
* Remove or seiect Poatuves

-+ F)Pplﬁ £l tevs

* Generate new  outirbutes

tabs < Pe\'-?mm +tacts-

Preprocess +tab - pata cleam'na X Featuve selecy
ClaSSﬁ‘-‘ﬁj tab 5 2,, =

Cluster —tab > Perform

classe B )
cabhon Y Yeafessior) mode ) s

clusfen'nﬁ

Associ ‘ .
SSociate. —(:czb-} Find asSSocciabion ~ules

] attibates > Atbute | Peqtie Selechion
| f\f\%{éh?Q +ab > qu,ghs and ckde visualisabion

, clicle on 'explore”'

e et et e s
e —

%
i
)
¢
H
§
{
1
1




i 5) Lun Q_ngﬂ'{-hms
*Chose an  alacvithm

=+ Qcﬂ'ust‘ Pavﬁrﬁ@h:vs ) needed-
| % click stat 4o vun and

!

view yesul4s -
E;;_Plon'nj the explovex:-

The weka explovex s ~he main intexPoce wused _B _

pPexformin Jata min’ina ond  machine Jeavning -tasks
' oekq . T provides easa Qceess +o  tpols —?m ]oad,-,\a
data , preprocessing t, o{;pt na classiffcabion aﬂaa s,
Clus-tewnﬁ ,Og_poc(‘ah‘nﬁ vules .ond v:suaiamj vesults-

The explovex has = six ma\,ov tabs, eqchh for

task :

o SPZCt?»‘c
|- P’repmce.ss +tab

Hused 4o lead datasets.

3 Alloeds  fltoving

and cleam‘ng data
‘*Qemove MisSSin

Value ‘
* NOYmafr‘ZQIS%andawdfie data

* select otirbutes

: |
¥ Shows Summa«ﬂd Statistics ,Qr\dr O:(:thbuke details :
S toheve

2. Classf—l?vj “+ab

* psed —+o appl

* ha

a&ouu clean and meaveaoqv da'&a

ﬁ OlOSSl-ﬁ cabof) Q_%oﬂ'fhms C_Decgs,,on 'h'ezs |
Naive Baﬂes / F?cmdom ches(-: SVM, et .. )
5 Su_FPo{(’.‘S —t*rcumr?

and -t_—eshrg mon[S' (e ke
L Pevcefmge .S‘Pll

2. Use ﬁdnirg get

{
i

\
|

_ |

‘ e \

g |

2 Cyoss~ validabon |
%y . |
a(; 2
| Showas Accvacy . confision Matnx  Rec cuvwe cte-— -
'x Used Afor Pvedfch‘na categones oy clgss labels.



2.Clustex Tab:
#. Used o P&Hym c!ustevma ( k-means, EM ,etc -~

* Groups data (oithout predefined |abels

* Allows Clustex Evaluabion and vieualization .

» Useful -for 8*%4’)‘”8 Similar ftems in data-

L4+ Associate Tab:

*used Hfor associabon Rule minj

* A—laon'-(:hms ke Ppron dekect ~vules Uke:
T£  bread > buJ bettex

% Finds velatonships  betieen data atiributes.

5 select  attrbutes Tab:

* Feature geleckhon /Qani:n‘ng attrbakes . :
¥ Helps tdenb-ﬁd important  qteibutes Ry rrodel bucldi"’!g,
S ,.J‘\")P‘fbves QCcuvaca and  ~veduces Computattion.

K Lvseful —%Y Oth:Z:f‘)a mModel Pef—Ptrmef)Ce‘

6 VWsualize. -Tab

* Shows  scatter plots, attsbute  distrbu bion.c Y elustoy plots
etc — |

* Helpful 4o Gadevrctand data Pattevns.

* USed £+ cata Visualization and ~esuatt :‘ntvzvp*e*mb‘dn-

“The explover /n  Loekaq provides. o ' ysers

f?‘ﬂ'&f)d[‘ 'r;z hicaﬂ
Intexface 4o Peform: \(/ 8 P

2 Clag S"FI‘CQ Hon Xg Pre diction

!
|
§

|

3. Clus{—eﬁnﬂ
L+ AsSocrabon Rule min:'ng

X Atthn pute Selechor

& Visualteation




Leaminﬂ algor'_)_‘-*r___b'ms :

Tn  weka

. thmsS ave  rnedn
’ lea.(ﬂ,na o..[ﬂoﬂ ods used -y ’bfq,’]

models Hfrvm  datar TThey help in:
l+ classifrcabon (predicbing oateaow’eS)
o . Qea-fess-‘on ( Pvedn‘ch‘na Numbers)
3- C(usbe»n'na (amu{m‘ng Aata)
L Fu‘nd.'nj pattems and ~ules

The se aﬁgon‘-(-hms ave mav‘nlb/' accessed thnwugl -the

. s
Classf-fzy ar\d cluaster Habs 1n -the ex{plov

e o temuy afprteesiy wgerd

" classificabion aﬂaoﬂ'ﬂnms :
Used -to predict . o CQbegory /c(ég_g label +
E'xamPIZ L Spam vs nNon- spam 'Pq.gg‘ \/3 Eall

> POPQ'GY aﬁgoﬂ'{—hm‘s in we[cd:,

L J48 (¢ys) S simple g, intevpretable  classifrer

2+ Naive 'Baae.se wovk well for texk % noisy data
2. kandoem  Fovest— H"‘ah Qccqmcy , handles laﬁe data

L OBk ( k-NND) > Predicks us‘”j Neavest nefahbors,

5 SVvM (SMO)? Best foc h"ah — dfmenSfOﬂQﬁ data

- LOﬁ.’sh‘c Reafession = B\'ﬂa-rj /mulln’_class classi’ Prcation .

D Péave&sion 0.0ﬁon"(:hms

Used -+to P*red:'CL’ Numerc Values .

Exampie - Ho . s
P We pree predichon wainfal  estimg bon.
Common eg 12SSIoN

a,lﬁor;'{:hm.s.'

% J Nneax ~egvesSion ¢ Pmd»‘cf‘s Continou s VOJ ues

2. Msp Tree Decisrion tree «?or

Y€qression.
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:[ﬁ 2. SMOTea H S(_LPPQYE' \ec+tor ’*eﬁ"'&ssic’n

3: Clustering algori-thms -

Used o amqf; similay data coHhout labels.
E'xamplei Custorme~ SQamen{?a kor .

Algo“n‘%hm iN  cluste- -tab:
I+ k- Means = Moskt common Clustew'na methad

2. EM—=> BRuilds sof- clusters

2. Hexavchical clusterer—> "Tyee- based ’870%0

&4+ Association vule af nthms —
- Used o Bnad Yelab onshi Ps beteeen items:

ExamP!e Mavke - basket- analﬁs:'S'
Algcﬂ'—l—hm.'

T QPT'O‘” — FEinds associabor Tdles.,

5 Atrbute seleckon alﬁon%hm&'

Used -+ choase _:mpuvbcmlr vﬁea'fuwre.s +or  better
Methods: e
* Ranking edtioutes (Tngcoin, aoin il D)
apzova}p)oev methods (evaluale uSin\? clacs;t'—@‘er)

Cl usf;eﬂ‘ng ‘.L)ﬁ"”"”’m‘s ‘-

C‘lus&ew'ng is an
+o

AN Supeyy, l ] :
P yuv Sed Iecmnm . Medhod us;ﬂﬁ

8'70(,(13 similay da'tQ POlnt_S 1(\'[7'5

Clusters  without
usmg class labels. | '

weka Pmu:‘des built-in

~ctusbe~n‘ﬂ3 O%oﬂ"ﬁhms ‘o help ot

O‘J’\Oiaze patterns in data.

PuYPoSQ of clusterin o

CluStQﬂ'nﬁ e used. 4+

L QT’““F similav  ikems *h}aa—&hew

Q CCaurya Cé:{.




- ——— = ’\ Res ks
tlakte - Eadnig h e
P‘N"‘ = —

L gl 2. U")devsi‘and I’):‘ddgn IDQ'{.‘i“QYf)S N Alaxt-cx
vial 1j 3 Segme“b dato when no labels ave aquaslable.
:1 i ‘ E‘xamf)le: .
me Q'rbupv'ﬂg customevs baced on:

(- e

2.9 ndin ;’)0.,9!.{‘3
S, e (7

2 Tntevests
g ‘ 73,‘)&5‘ of cluél:ew‘nj Q,QﬁOYT“H’In’)S:—'

l: [K—mean CluS{'erna ;

> i l‘ D"Vl‘des da-f:a fnt-b k ’Fl‘led C' uskexs-

2. Ass«‘gns peints -+t neavest centex CCen-h'bid)

2. Pewmpwbes centoids wunhl stable,

l*‘ It s used  Pov  custormer aenevab'on
“rea»am‘{—ionf |

# Tt s a 'L‘d':e of hajr'd Clu_:shzﬂ'ﬂg-
2 k-Medoids
K Similay 4ok NMeans

But- uses qetual data

Pofnbs a8 clustev cen*tévs
0F  means. ' ' Lo
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