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Most Popular Tools for Data Mining

What Analytics, Data mining, Big Data software you used in the past 12
months for a real project (not just evaluation) [798 voters]

Legend: Free/Open Source tools
Commercial tools

I % users in 2012
% usersin 2011

R (245) N 30.7%
I 03 3%

Excel (238) N 29.8%
I 21.8%

Rapid-I RapidMiner (213) I 26.7%
I 27.7%

KNIME (174)

I 21.8%
I 12.1%

N 14.8%
I 11.8%

http://www.kdnuggets.com/polls/2012/analytics

-data-mining-big-data-software.html




WEKA — Data Mining Software in Java

WEKA _ _ “

T:‘f,lr“.’:"f”i“ ll Classify || Cluster I Associate ——

o alKalo
/

- = = =S
& Weka ExP'“’“‘r/ o
Preprocess | Classify I Cluster I Associate I Select attributes I 'lﬂsualizel
[ Openfile.. { [ Open URL... l [ Open DB... ] [ Generate... ] [ Undo l [ Edit... ] [ Save... ]
Filter
Current relation Selected attribute
Relation: vote MName: handicapped-infants Type: Mominal
Instances: 435 Attributes: 17 Missing: 12 (3%G) Distinct: 2 Unigue: 0 {0%:) N
Attributes Ma. Label Count
1|n 236
[ All ] [ Mone l [ Invert ] [ Pattern l 2y iT5
MNa. Marne
1 [ handicapped-infants -
2| |water-project-cost-sharing B
3| |adoption-of-the-budget-resolution
4| |physician-fee-freeze a | 1 =5
5| |el-salvadar-aid - [BSSEES o) - .
& |religious-groups-in-schools 3
7| |anti-satelite-test-ban 236
8| |aid-to-nicaraguan-contras
9| mx-missile &
10 |immigration
11{[ |synfuels-corporation-cutback
12|[ |education-spending
13/ i - i) S
Remove
Status
QK

http://www.cs.waikato.ac.nz/~ml/weka/




WEKA — Data Mining Software in Java

‘f;ﬁ%ﬁ Select the Data for Exploring

~

r 1
£3 Weka Explorer / = [ |
F‘reprol:essl Hansif I/ I GHELE I I |
|_ Open file... [ Open URL... ] [ Cpen DE... I [ Generate... ] Undo Edit... | Save...
Filter
Current relation Selected attribute
Relation: Mone Mame: Mone Type: Mone
Instances: Mone Attributes: Mone Missing: None Distinct: None Unigue: Mone
Attributes
All | MNone Invert Pattern
w || Visualize all
Remowve

Status
Welcome to the Weka Explorer

-




We can see and edit our data

]
Preprocess Classify Cluster Associate Select attributes Visualize
Open file... Open URL... Open DB... Generate... Undo I[ Edit... I| Save...
Filter Open the current dataset in a Viewer for editing
Choose  None Apply
Current relation 7 Selected attribute
. 2 Viewer X . p—
Relation: weather.symbalic = Mame: outlook Type: Nominal
Instances: 14 Helation: weather.symbolic Missing: 0 (0%) Distinct: 3 Unique: 0 (0%)
Attributes : uuthok temperature hurnidity | windy play‘ No. Label Count
Nominal Mormingl Nominal | Nominal | Nomina! L
All sunny |hot high FALSE |no 1| sunny 3
sunny |hot high  [TRUE |no ' 2|overcast 4
overcast hot high FALSE |yes 3| rainy 3
No. Name - - - =
rainy  |mild high FALSE |yes
1M outlook rainy |cool normal | FALSE |yes |
2 temperature rainy  |cool normal  [TRUE |no -
3 humidity overcast|cool normal | TRUE [yes |
4| windy sunny | mild high FALSE [no L
5_|play sunny  |cool normal  FALSE yes E |
0 rainy  |mild normal  FALSE yes
1 lsunny  |mild normal  TRUE  yes
2 lovercast|mild high TRUE yes
3 |overcasthot normal  FALSE yes
4 rainy  mild high TRUE |no
Class: play (Nom) v | Visualize Al
Und 0K Cancel
Remaove
Status

oK




WEKA — Data Mining Software in Java

b WEKA

The University
of Waikato

]

Example: Predict if we want to play

B’ TextPad - C:A\Program Files\Weka-3-6\data\weather... .= \EW S FI* TextPad - CAProgram Files\Weka-3-6\data\weather... /o= |

File Edit Search View Teols Macros Configure Window File Edit 5earch View Tools Macros Configure Window
Help Help
O = B & & E =il & O = B &EE == 2 L
" weather.arff | weather.nominal.arff - 7 weather.arf/'—weather.nominal.arff] - X
1 [irelation weather =l 1 Jprelation weather. =ymbolic —
2 “ 2 i
3 Wattribute outlook {s=unny. overcast. rainvy} 3 Wattribute outlook {=unny., overcast. rainy}
4 @attribute temperature real 4 @attribute temperature {hot, mild. coollt
5 @attribute humidity real 5 @attribute humidity {high. normall
f @attribute windy {TRUE, FALSE} £ @attribute windy {TRUE, FALSE}
7 @attribute play {ves. nolt 7 Wattribute play {ves. not
a a
9 @data 9 @data
10 =unny.85, 85 FALSE. no 10 =unnv.,hot high FALSE. no
11 =unny, 80,90, TEUE, no 11 =sunnv.hot high,TRUE, no
12 owercast,.83.86 . FALSE, ves H |12 overcast.hot.high,FALSE, yes E
13 rainv.?70.96.FALSE. ves 13 rainv.mild.high FALSE.K ves
14 zrainy.68,80 . FALSE . ves 14 zrainy.cool,normal, FALSE. ves
15 rainv.65, 70.TRUE. no 1% rainvy.cool.,normal., TRUE, no
16 overcast.ed,65, TRUE, ves 16 overcast,cool,normal, TRUE, ves
17 =unny. 72,95, FALSE no 17 =unnv.mild. high FALSE. no
18 =unnv.69, 70.FALSE. ves 18 =unny.cool, normal FALSE, ves
19 zrainy,?5,80,.FALSE, ves 19 zrainvy.mild,normal,L FALSE, ves
20 sunny.?5. 70, TRUE ., ve= 20 =zunny.mild,normal, TRUE, ves
21 overcast.7Z2.90,  TRUE, yve= 21 owvercast.mild,.high, TRUE. ves
22 overcast.,81,75 FALSE. ves 22 owvercast.hot normal, FALSE. ves
23 rainy.71.91.TRUE. no 123 rainv.mild. high.TRUE. no -
Jq‘ - 1 o J“’ - T 1k
For Help, press F1 1 1

Actual Weka data format




WEKA — Data Mining Software in Java

WF'ﬁﬁ Class label: To Play or Not to Play?

of Waikato

&3 Weka Explorer E@g

Preprocess | Classify | Cluster | Assodate | Select attributes | visualize |

[ Open file... ] [ Open URL... ] ’ Open DB... ] [ Generate... ] [ Undo ] [ Edit... ] [ Sawe... ]
Filter
Current relation Selected attribute
Relation: weather.symbalic Name: play Type: Mominal
Instances: 14 Attributes: 5 Missing: 0 (0%) Distinct: 2 Unigue: 0 {0%)
Attributes Mo, Label Count
1|yes 9
all ] [ Mone ] ’ Invert ] [ Pattern 2o 5
Mo, Mame
1[Toutiock
2(|temperature
3| |humidity
([ |windy
[l

Glass: pay (o) > [ Yoz

9

Remowve

Status




WEKA — Data Mining Software in Java

WEKR  Outlook: To Play or Not to Play?

of Waikato
[ &3 Weka Explorer @M

Preprocess | Classify | Cluster | Assodate | Select attributes | visualize|

[ Open file... ] ’ Open URL... ] ’ Open DB... ] ’ Generate... ] [ Undo ] [ Edit... ] [ Save... ]

Filter

Current relation Selected attribute

Relation: weather.symbolic Mame: outlook Type: Mominal
Instances: 14 Attributes: 5 Missing: 0 (0%) Distinct: 3 Unique: 0 {0%)
Attributes Mo. Label Count
1| sunimy 5
l Al ] [ foge ] [ o=t ] [ Ealiom ] 2|overcast 4
3| rainy 5
Mo, MName
1 [ outlook
2| |temperature
3([Jhumidity
4| |windy F 1 -
5[ play _Class: play {MNom) = Visualize All

Rermowve

Status

Ok




WEKA — Data Mining Software in Java
5 WEKA

The University
of Waikato

Temperature: To Play or Not to Play?

& Weka Explorer E@g
Preprocess | Classify | Cluster | Assodiate | Select attributes | visualize |
[ Open file... l [ Open URL... ] [ Open DE... ] [ Generate... l [ Undo ] [ Edit... ] [ Save... ]
Filter
Current relation Selected attribute
Relation: weather.symbalic Mame: temperature Type: Mominal
Instances: 14 Attributes: 5 Missing: 0 {0%) Distinct: 3 Unigue: 0 (0%)
Attributes Ma. Label Count
1|hot 4
[ All ] [ Naone ] ’ Invert ] [ Pattern ] > mild B
3| cool 4
Mo, MName
1 Joutook
3| Jrumidity
4 Jwindy = 1 —
Lo Gess i o - [ vmsiee |
[ Remaowve

Status
OK

http://www.cs.waikato.ac.nz/~ml/weka/



WEKA — Data Mining Software in Java

& WEKA Humidity: To Play or Not to Play?

of Waikato
&3 Weka Explorer [E= IR
Preprocess | Classify I Cluster I Associate I Select attributes I 'lﬂsualizel
[ Open file... ] [ Open URL... l [ Open DE... ] [ Generate... ] [ Unda l [ Edit... ] [ Save... ]
Filter
Chooze  |Mone
Current relation Selected attribute
Relation: weather.symbolic Mame: humidity Type: Mominal
l Instances: 14 Attributes: 5 Missing: 0 (0%) Distinct: 2 Unigque: 0 (0%%)
|| Attributes Mo. Label Count
1| high 7
[ All ] [ MNone ] [ Invert l [ Pattern ] 3 nc?rmal 7

MNa. Marne

1| Teutlock

2 |bemperat.|re

4 |windy : - .

5[ lplay Class: play (Nom) > | Visualize Al

ru)
1]
]
=]
=
m

Status

OK

http://www.cs.waikato.ac.nz/~ml/weka/



WEKA — Data Mining Software in Java

\TIHEI& Windy: To Play or Not to Play?

[ &3 Weka Explorer u_lg‘:' =]
Preprocess | Classify | Cluster | Assodate | Select attributes | visualize |
[ Open file... ] [ Open URL... ] [ Open DB... ] [ Generate... ] [ Undo ] ’ Edit. .. ] ’ Save... ]
Filter

Current relation

Selected attribute

Relation: weather.symbolic

Name: windy
Instances: 14

Type: Mominal
Attributes: 5 Missing: 0 {0%G) Distinct: 2 Unigue: 0 {0%)
Attributes Mo, Label Count
1| TRUE =}
[ all ] [ Mone ] ’ Invert ] ’ Pattern 2|FALSE )
Mo, Mame
1[[Toutiook
2(["|temperature
3| Jrumidity
5 |

s Jplay Class: play (Mom) - | visualize Al

[ Remaowve

Status

QK




WEKA — Data Mining Software in Java
WEKA

meunversiy  Classification: To Play or Not to Play?

of Waikato
£ Weka Explorer E=EE
=
Preprocess | Classify | Cluster I Assodiate | Select attributes I '\.ﬂsualize|
Classifier
Test options Classifier output
(@) Use fraining set o
) ZeroR predicts class wvalue: yes
() Supplied test set Set...
() Cross-validation  Folds |10 Time taken to build model: 0 seconds
© Perceniage pit (s === Predictions con training set ===
[ Mare options... ] b
inst#, actual, predicted, error, probability distribution
1 23 1: + *0.825 0.375
(Nom) play - e ves
2 2:no 1l:yes + *0.825 0.375
. . % E
Stop 3 l:yes l:yes 0.825 0.375
4 l:yes l:yes *0,.6825 0.375
Result list (right-click for options) 5 1:yes 1:yes *0.625 0.375
16:52:54 - rules. ZeroR. a 2:n0 l:yes + *0.825 0.375
7 liyes l:yes *0.625 0.375 M
a8 2:no 1l:yes + *0.825 0.375
9 l:yes l:yes *0.6825 0.375
10 l:yes l:yes *0,.6825 0.375
11 l:yes 1:yes *0.825 0.375
12 l:yes l:yes *0.825 0.375
13 l:yes 1l:yes *0.625 0.375
14 2:no 1l:yes + *0.825 0.375
=== Evaluation on training set === -

Status
OK




WEKA — Data Mining Software in Java
} WEKA

meunivesty  J48 Decision Tree: To Play or Not to Play?
\ of Waikato

Test options Classifier output
@ Use training set Relation: weather.symbolic N
. _ Instances: 14
(71 Supplied test set Set... Mttributes: 5 LN
1| ™) Cross-validation  Folds |10 ocutlook :
- Tt T
| ) Percentage split 5 |es Erperature
| _ humidity e
’ More options... windy
] =
|l (Mom) play - Test mode:evaluate on training datal
Stop === Classifier model (full training set) ===

~
Result list {right-dick for options) J48 pruned tree

e rEEs, 1

cutlock = sunny
|  humidity = high: no (3.0) A t | t

| humidity = normal: wyes (2.0) C ua ree
cutlook = owvercast: yes (4.0)

T windy - TRUE: o (2.0) structure

| windy = FALSE: yes (3.0}

|\ Number of Leaves : 3 J -
> 4




WEKA — Data Mining Software in Java

) WEKA

of Waikato

meumversy Decision Tree: To Play or Not to Play?

Test options Classifier output
@) Use training set .
[ === Predictions on training set =]
(™) Supplied test set Set...
' () Crossvalidation  Folds |10 inst#, actual, predicted, error, probability distribution E
B 1 2:no 2:no a *1
(71 Percentage split %% |66 5 2:no 2:no a %1
[ More options... ] 3 l:yes l:yes *1 lu]
4 l:ves l:yes *1 lu]
5 l:ves l:yes *1 a
[ (tom) play M ‘ [ 2:no 2:no u] *1 . .
7 l:yes l:yes *1 a T g t
Lo e e Lo raining se
Result list {right-dick for options) ] l:yes l:yes *1 o
Aori:39 - vees. 2% 1o Tyes e "SI has been used
11 l:vyes l:yes *1 Ju]
12 l:ves l:yes *]1 a
13 l:yes l:yes *1 a aS test Set
14 2:no 2:no a *1
=== Ewvaluation on tralning set ===
=== Summary ===
Correctly Classified Instances 14 100 %
Incorrectly Classified Instances a lu] % -

Status
OK




WEKA — Data Mining Software in Java
WEKA

meuvesty  Decision Tree: To Play or Not to Play?
alkato

| Preprocessl Classify | Cluster I Associate I Select attributes I 'I.I"IEH..Ia“Z‘El
Classifier ]
Choose |48 -C0.25 Mz |
Test options Classifier output
(7) Use training set Belation: weather.symbolic -
. Instances: 14
() Supplied test set Set... rttributes: 5
@ Cross-validation  Folds outlook L
- ) Temperature
() Percentage split %o |66
[ More oplions... ] windy
1 o=
Test mode:l4-fold cross-validaticon
[ {Mom) play - I
Stop === Classifier model ({(full training set) =—
Result list {right-dlick for options) J48 pruned tree
17138 -trees 6202020200000 R |-
17:17:37 - trees. 143

848 - & g cutloock = sunny
|  humidity = high: no (3.0) L t
| humidity = normal: yes (2.0) eave One Ou
cutlock = owvercast: yes (4.0)

cutlock = rainy CV
| windy = TRUE: no (2.0)

| windy = FALSE: wyes (3.0)

Tree structure

Number of Leaves @ 5 J
P 4

Status I —




WEKA — Data Mining Software in Java

The University
of Waikato

) WEKA

Decision Tree: To Play or Not to Play?

[ chosse [148-cozs-mi )

Test options

() Use training set

() Supplied test set Set...

Classifier output

=== Predictions on test data =—

Result list (right-dick for options)

' @ Cross-validation Folds |14
I () Percentage split % |66
| [ More options... ]
|
[ {Nom) play ~ ‘

L3731 - UEES, 0
17:43:59 - trees. 143
17:44:06 - frees, 143
17:44:22 - frees. 145
17:44:31 - trees. 143
17:44:36 - trees. 143
17:45:07 - frees. 143
17:45:13 - trees. 143
17:45:23 - trees. 143
17:45:29 - trees. 143
17:45:37 - frees. 145

17:43:12 - trees. 143 -

m

Status
Ok

inst#, actual, predicted, errcr, probability distribution :
1 2:no l:yes + *1 lu]
1 2:no 2:no a *1
1 2:no 2:no 1] *1
1 2:no 2:no 1] *1
1 2:no 2:no 0 *1 Ch th
1 l:ves 1l:yes *1 a ange e
1 l:yes l:yes *1 lu]
1 1:vyes l:yes *1 [u] p rT] t f
1 l:ves l:yes *1 lu] ara e er O
1 l:ves l:yes *1 a
1 l:yes l:yes *1 a J48
1 l:yes l:yes *1 lu]
1 l:yes 2:no + a *1
1 l:yes l:yes *1 lu]
=== Stratified cross-—validation =—=
=== Summary =—=
Correctly Classified Instances 12 85.7143 %
Incorrectly Classified Instances 2 14.2857 % =
-
= = ———




WEKA — Data Mining Software in Java
WEKA

The University Classify | Cluster | Assodate o —

of Waikato

- = =S
&3 Weka Explorer LI_M:' =1
Preprocess | Classify I Cluster I Associate I Select attributes I 'lﬂsualizel
[ Openfile.. { [ Open URL... l [ Open DB... ] [ Generate... ] [ Undo l [ Edit... ] [ Save... ]
Filter
Current relation Selected attribute
Relation: vote MName: handicapped-infants Type: Mominal
Instances: 435 Attributes: 17 Missing: 12 (3%G) Distinct: 2 Unique: 0 (05%%) N
Attributes Ma. Label Count
1|n 236
[ All ] [ Mone l [ Invert ] [ Pattern l 2y iT5
MNa. Marne
1 [ handicapped-infants -
2| |water-project-cost-sharing B
3| |adoption-of-the-budget-resolution
4| |physician-fee-freeze a | 1 =5
5| |el-salvadar-aid - [BSSEES o) - .
& |religious-groups-in-schools 3
7| |anti-satelite-test-ban 236
8| |aid-to-nicaraguan-contras
9| mx-missile &
10 |immigration
11{[ |synfuels-corporation-cutback
12|[ |education-spending
13[Tlsunerfund-rinht-to-sue 2L
Remove

Status

OK




Pattern Discovery: Clustering

Find “natural” grouping of instances
given un-labeled data

QO ©
MM @
NS O

®

OO e

® &0 \ O ©
S 2V e 8




WEKA — Data Mining Software in Java

WEKA Example: 3 Types of IRIS Plant
e mversity— {Setosa, Versicolor & Virginica}

D TextPod - Erecoyolata mining\ 08 KL 2L e 02 T o )

File Edit Search View Tools Macros Configure Window Help

NS BESRE L e EE 29 DV HR B H . :

iris.arff rvute.arFF ] - X
a0 -
i1 6. Humber of Attributes: 4 numeric, predictive attributes and the class it
2

473 7. Attribute Information:

14 1. =epal length in cm

45 2. =epal width in cm =
if 3. petal length in cm |E|
47 4, petal width in cm B
ig 5. cla=s=:

49 — Iri= Seto=a

50 — TIri= Versicolour

51 —— Iri= Virginica

52

53 3. Mi==ing Attribute Values: Hone

54

LL Sunmary Statistics:

1) Hin Ma= Hean =D Clazs Correlation

57 zepal length: 4.3 7.9 .84 0.83 0.7826

58 =epal width: 2.0 4 4 3.05 0.43 —-0.4194

59 petal length: 1.0 6.9 376 1.76 0.9490 ({highl}

=0 petal width: 0.1 2.5 1.20 0.76 0.9565% {highl}

Bl

b2 9. Cla== Distribution: 33.3% for sach of 3 classes. il
£

<« | i | ¢

File: iris.arff, 7486 bytes, 225 lines, UM, AMNSI 1 1 Read Owr Block Sync Rec Caps




WEKA — Data Mining Software in Java

FWEKA Example: 3 Types of IRIS Plant

The University S v H I & V' I
byl {Setosa, Versicolor irginica
[ &) Weka Explorer - - = . - E@Iﬂ
Preprocess | Classify | Cluster | Assodiate | Select attributes | visualize |
[ Open file... ] [ Open URL... ] ’ Open DB... ] [ Generate. .. ] [ Undo ] [ Edit... ] [ Save ]
Filter
Current relation Selected attribute
Relation: iris MName: dass Type: Mominal
Instances: 150 Attributes: 5 m Umﬁﬂ Digtincti 2 We: 0 (0%)
Attributes Mo, Label Count
1|Iris-setosa 50
Al ] [ plage l [ TnEr ] [ Ralom l 2 |Iris-wersicolor 50 I
3| Iris-wirginica 50 )
Mo, MName
1 :Isepallength
2| |sepalwidth
3| |petallength
4| |petalwidth

Class class (Mom) - 'u"suallze All

e . .

Status
OK

xl:l




WEKA — Data Mining Software in Java

WEKA Clustering: 3 Types of IRIS Plant
X ety {Setosa, Versicolor & Virginica}

&3 Weka Explorer - - - E@g

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

Clusterer
[ Choose ]|5implel(Means -M 3 -A "weka,core EuclideanDistancef R First-last” -1 500 -5 10 |

Cluster mode Clusterer output
ileEsln e Cluster centroids: \ T
) Supplied test set Set... Cluster#
& P tage splt N Attribute Full Data a 1 2
) Fercentage I “o |DO {150’ {ﬁl:l {5U:I {39’
@ Classes to dusters evaluation
’ (Nom) dass ,] sepallength 5.8433 5.8885 5.008 6.8462
g for vi p— sepalwidth 3.054 2.7377 3.418 3.0821
[¥] Store dusters for visualization petallength 3.7587 4.3967 1.464 5.7026
petalwidth 1.1987 1.418 0.244 2.07495 b
[ Ignore attributes ] \ )
( Start ] Stop |

Result list (right-dick for options)

Time taken to build model (full training data) : 0 seconds
21:28:50 - SimplekMeans

=== Model and evaluaticn on training set === L

Clustered Instances

0 61 { 41%)
1 50 { 33%)
2 39 ( 26%)




WEKA — Data Mining Software in Java

WEKA Clustering: 3 Types of IRIS Plant

The University

of Walkats {Setosa, Versicolor & Virginica}

&3 Weka Explorer ! Lo 5 o

—_— . .

| Preprocess | Classify | Cluster | aAssodiate | Select attributes | \u"lsualize|

Clusterer
simpleKMeans -M 3 -4 "weka.core, EuclideanDistancefR. first-last" -1 500 -5 10
Cluster mode Clusterer output
() Use fraining set === Mnodel and evaluation on training set === i
() Supplied test set Set...
) Clustered Instances
() Percentage split o |66
@) Classes to dusters evaluation 1] Bl [ 41%)
[ (Nom) dlass v] 1 50 ( 33%)
2 39 ( 2&%)
Store dusters for visualization
l Ignore attributes ] Class attribute: class
Classes to Clusters:
[ Start ] Stop
0 1 2 <«-- assigned to cluster
Result list {right-dick for options) . an
0 50 0 | Iris-setosa i
21:35:53 - SimplekMeans 47 0 3 | Iris—wersicolor
14 0 36 | Iris-wirginica
Cluster 0 <-- Iris-versicolor 3
Cluster 1 <-- Iris-setosa
Cluster 2 «—— Iris-virginica
Incorrectly clustered instances : 17.0 11.3333 %
Gl 1 | r

http://www.cs.waikato.ac.nz/~ml/weka/



WEKA — Data Mining Software in Java

WEKA Clustering: 3 Types of IRIS Plant

X ety {Setosa, Versicolor & Virginica}

&3 Weka Explorer

=na=l !gg!d

| Preprocess | Classify | Cluster | associate | Select attributes | Visualize |
Clusterer ]

[ Choose ]|5impIeKMeans -M 3 -4 "weka,core,EuclideanDistance BR. First-last” -I 500 -5 10 |

Cluster mode Clusterer output

() Use training set
- Clustered Instances

() Supplied test set Set..

(™) Percentage split % |56 g 61 ( 21%)
e 1 50 ([ 33%)
(@ Classes to dusters evaluation ? 39 ( 26%)

[ {Mom) dass ']

| Store dusters for visualization
Class attribute: class

Classes to Clusters:

[ Ignore atiributes

0 1 2 <«£—— assigned to cluster
0 50 0 | Iris-setocsa
47 0 3 | Iris-wersicolor

=

[ Start ]

Result list {right-dick for options)
21:48:02 - SimplekMeans

| £ Select items

T
m

petallength
petalwidth
dass

hoces 3 17.0 11.3333 &

Status

QK #.}(U

[ Select ] [ Pattern ] [ Cancel ]

http://www.cs.waikato.ac.nz/~ml/weka/




WEKA — Data Mining Software in Java

WEKA Clustering: 3 Types of IRIS Plant
e mversity— {Setosa, Versicolor & Virginica}

&3 Weka Explorer = E@lg

Clusterer

Choose SimpleKMeans -N 3 -4 "weka.core EuclideanDistancel R First-last" -1 500 -5 10

Cluster mode Clusterer output

(7 Use training set £

e < Cluster centroids: r \

(71 Supplied test set Set... Cluster#

@ Percentage spiit o [as Attribute Full Data o] 1 2

- {150} {52) (50} (4g)
@) Classes to dusters evaluation
[ {Mom) dass -] petallength 3.7587 4,2962 1.464 5.5667
talwidch 1.1987 1.325 0.244 2.05&83

Store dusters for visualization peratit
[ Ignore attributes l
[ Start ] Stop Time taken to build model (full training data) : 0 seconds

m

Result list {right-dick for options)

=== Model and evaluation on training set =—=
21:48:02 - SimplekMeans g

22:01:51 - SimplekMeans
Clustered Instances L4
] 52 ( 35%)
1 50 33%)
2 48 [ 32%)
] [T }

http://www.cs.waikato.ac.nz/~ml/weka/



WEKA — Data Mining Software in Java

WEKA Clustering: 3 Types of IRIS Plant

The University

of Walkats {Setosa, Versicolor & Virginica}

&3 Weka Explorer = Lilglg

—— B . = .

| Preprocess | Classify | Cluster | Associate | Select attributes | 'u"lsualize|

Clusterer
Choose SimpleKMeans - 3 -8 "weka,core,EuclideanDistance kR First-last" -1 500 -5 10

Cluster mode Clusterer output
(2) Use training set === Model and evaluation on trainin === i
= g Set
() Supplied test set Set...
Clustered Instances
(™) Percentage split % |66
@ Classes to dusters evaluation [u] 52 ( 35%)
[ (Mom) dass v] 1 50 ( 33%)
2 43 [ 32%)
Store dusters for visualization
[ Ignore attributes ] Class attribute: class
Classes to Clusters:
[ Start ] Stop

0 1 2 <«£—— assigned to cluster

Result list (right-dick for options o
(g £ ) 050 0 | Iris-setosa

21:48:02 - SimplekMeans 48 0 2 | Iris-wversicolor

22:01:51 - SimplekMeans 4 0 46 |

Iris-virginica

m

Cluster 0 <-- Iris-wversicolor
Cluster 1 «— Iris-setosa
Cluster 2 <-- Iris-wvirginica

Incorrectly clustered instances : 6.0 4 L

_—
C| 1] | ¢

http://www.cs.waikato.ac.nz/~ml/weka/



Association Rules (Unsupervised Learning)

Finding groups of items that tend to
occur together .- i




WEKA — Data Mining Software in Java
WEKA

The University Classify I Cluster | Assodate o —

of Waikato

- = = —
&3 Weka Explorer LI_M:' =1
Preprocess | Classify I Cluster I Associate I Select attributes I 'lﬂsualizel
[ Openfile.. { [ Open URL... l [ Open DB... ] [ Generate... ] [ Undo l [ Edit... ] [ Save... ]
Filter
Current relation Selected attribute
Relation: vote MName: handicapped-infants Type: Mominal
Instances: 435 Attributes: 17 Missing: 12 (3%G) Distinct: 2 Unique: 0 (05%%) N
Attributes Ma. Label Count
1|n 236
[ All ] [ Mone l [ Invert ] [ Pattern l 2y iT5
MNa. Marne
1 [ handicapped-infants -
2| |water-project-cost-sharing B
3| |adoption-of-the-budget-resolution
4| |physician-fee-freeze a | 1 =5
5| |el-salvadar-aid - [BSSEES o) - .
& |religious-groups-in-schools 3
7| |anti-satelite-test-ban 236
8| |aid-to-nicaraguan-contras
9| mx-missile &
10 |immigration
11{[ |synfuels-corporation-cutback
12|[ |education-spending
13[Tlsunerfund-rinht-to-sue 2L
Remove

Status

OK




WEKA — Data Mining Software in Java
b WEKA

The University

Example: Supermarket Purchases

of Waikato
B’ TextPad - Ef\recsys\data mining\HDE RI - 21 June 2012\supermarket.arff = | B S
File Edit 5Search View Tools Macros Configure Window Help
Dl BelkBE EE2T9 @V HUHRE TGN e -
supermarket.arff | v X
13 @attribute 'baby need=s' { t1 -
14 @attribute 'bread and cake' { t} il
15 @attribute 'baking neseds' { t7} | Ml
16 @attribute 'coupons' { t1 B
17 @attribute 'juice—=at-cord-mn=' { tl
18 @attribute 'tea’ { t}
19 @attribute 'bi=zcuit=s' { t} “
L] 20 @attribute 'canned fish-meat' { t}
21 @attribute 'canned fruit' { t}
22 @attribute 'canned wegetables' { t}
23 @attribute 'breakfaszt foocd' { £} [
24 @attribute 'cigs—tobacco pkt=' { tlk
25 @attribute 'cigarette carton=' { t}
26 @attribute 'cleaners-polishers' { t}
27 @attribute 'coffes' { t1
28 @attribute 'sauces—gravy-pkle' { t}
29 @attribute 'confectionary' | t}
30 @attribute 'puddings-desertz' { t}
31 @attribute 'dishcloths—scour' { t}
32 @attribute 'deod-disinfectant' { tl
33 @attribute 'frozen food=' { t}
34 @attribute 'razor blade=s' { t}
35 @attribute 'fuels—garden aid=s' { t} il
TR Wattrihnte 'shic=e' T O+
Jf| 1 3
For Help, press F1 1 1 Sync Rec Caps




WEKA — Data Mining Software in Java

& WEKA

The University
of Waikato

Example: Supermarket Purchases

[ Remowve

rﬂEJ ‘Weka Explorer EE '
Preprocess | Classify I Cluster I Assodate I Select attributes I "J'iSL.Ia“ZEl
’ Open file... ] [ Open URL... ] [ Open DB... ] ’ Generate. .. ] [ Unda ] [ Edit. .. ] ’ SEVE... ]
Filter
Choose None
Current relation Selected attribute
Relation: supermarket-weka. filters. unsupervised. attripute. Remove-R... Mame: baby needs Type: Mominal
Instances: 4627 Attributes: 99 Missing: 4008 (87%%) Distinct: 1 Unique: 0 (0%:)
Attributes Mo, Label Count
1)t 619
[ All ] [ Mone ] [ Invert ] [ Pattern ] |
Mo, Mame
1 [l baby needs -
2| |bread and cake (=]
3| |baking needs o
4(|coupons r —
5| juice-sat-cord-ms .Nc dass = Visualize All
6[tea
7 ([ |biscuits
8[|canned fish-meat
9| Jcanned fruit
10| |canned vegetables
11| |breakfast food
12| |cigs-tobacco pkts
13T lrinarette carton o




WEKA — Data Mining Software in Java
WEKA

meumeny Association Rules: Supermarket Purchases

of Waikato

& Weka Explorer E@lg

| Preprocess | Classify | Cluster | Assodate | select attributes I 'l.-"lsualizel

ssodator
Choose Apriori -NS-TO-C0.8-D0O0OS-U1.0-M0O2F5-1.0-c-1

A iatol i

Result list {right-dlick for ¢ | ABRPriori
23:32:22 - Apriori

Minimam support: 0.3 (1328 instances)
Minimum metric <confidence>: 0.8
Number of cycles performed: 14

Generated sets of large itemsets:
Size of set of large itemsets L{l): 22
Size of set of large itemsets L{2): &1
Size of set of large itemsets L{3): 20
||
Best rules found:
q. biscuits=t wegetables=t 17684 ==> bread and cake=t 1487 conf: {0.84) —
2. biscuits=t milk-cream=t 1767 ==> bread and cake=t 1485 conf: {0.24)
3. biscuits=t fruit=t 1837 ==> bread and cake=t 1541 confz (0.54) E
4. biscuits=t frozen foods=t 1810 ==> bread and cake=t 1510 confz (0.83) i
|5. frozen foods=t fruit=t 18261 ==> bread and cake=t 1548 confz: (0.83) i
I| < | 1 | ¢
Status
o <0
I

http://www.cs.waikato.ac.nz/~ml/weka/
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b WEKA

e umeniy Association Rules: Supermarket Purchases
of Waikato

€3 Weka Explorer . — - - =N

| Preprocess | Classify | Cluster | Assodate | select attributes I Visualize

||

Apriori-M 5 -TO-CZ0.6-000.05-01.0-M0,

A iato t

Result list {right-dick for ¢

-5-1.0-c-1

23:32:22 - Apriori Apriori
23:34:51 - Apriori =—=—=====

Minimam support: 0.5 (2314 instances)

Minimum metric <confidence>: 0.6
II Humber of cycles performed: 10

Generated sets of large itemsets:

Size of set of large itemsets L{l): 9

S5ize of set of large itemsets L{2): 2

Nl Besat rules found:
l. milk-cream=t 2939 ==> bread and cake=t 2337 confz: (0.8)
2. fruit=t 2962 ==> bread and cake=t 2325

confz: (0.78) L
bread and cake=t 3330 ==»> milk-cream=t 2337

confz: (0.7)
bread and cake=t 3330 ==> fruit=t 2325 confz (0.7) E

3.
4.

-
LU

k
Status
QK




T'hank You

Contact: xlli@i2r.a-star.edu.sq if you have questions




