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MNapadelypa

K-means
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AAlyoplBuoc k-means

Bryjnata AAyopiBuou:

1. Oplloupe TNV TLUNA Tou k.

2. Kavoupe dswypatoAnyia apyiovrac amno kamnotwo deiypa (utocuvoAo)
TWV TIAPOTNPNOEWV TIOU TIEPLAAUBAvVOVTOL 0TO OUVOAO HESOUEVWV.

3. O aAyoplOuoc evtaooel apyLKa TIC mapaATNPNOoELS TuxoiLla o€ k-
oUOTAOEC.

4. YmoAoyilel yla TIC opatnPNOELC TwV ocuoTadwv Tou delypotoc TNV
KEVTPOELON Touc, SNAadA TouC HECOUC/UECOUC OPOUC VLo KAOE
XOPOKTNPLOTLKO TouC. KaBe cuotada £xeL TNV KEVTPOELON TNC TTOU
LLTTOPEL VAL AVAKEL I OXL OTLC TTOPATNPNOELC.



AAlyoplBuoc k-means

Bryjnata AAyopiBuou:

5. 2Tn CUVEXELO, CUYKPLVEL TA XAPAKTNPLOTIKA OAWV TWV TIOPATNPNCEWV
TOU OELYMOTOC UE TOUC MECOUC KOl aVAAOYQ LLE TLC ATIOOTAOELC
EVIOOOEL €K VEOU TLC TtopatnPNOELC o€ cuoTtadec. YIToAoyileL ek VEOU
TLC KEVTPOELOELC.

6. H dladkaoia avutn yivetol EMOVEIANUULEVO TIPOKELMEVOU 0 aAyopLlOpog
va «KLvnNBel KUKALKO» yUpw arto Ta KaAvtepa tatplaopata (matches)
KOLlL OTN OUVEXELO va OLOOPPWOEL TIC CUOTADEC TWV TIAPATNPINCEWV.



AAlyoplBuoc k-means (ouv.)

AapBavoupe vrton ta €€NC:

e OAec oL mapatnpnoelc avtlotolyillovtal otnv nAnoLEotepn ovotada. H Evvola
NG MANOCLECTEPNC EEAPTATAL OTTO TO UETPO ATTOCTOAONG TIOU XPNOLLLOTIOLELTOL.

* O aAyoplBuoc otapatasl otav ol kKevipoeldeic dev aAlalouvy («Oev HeTAKLVOUVTAL») 1] OTOV
EXEL EKTEAEOTEL O IPOKABOPLOUEVOC HEYLOTOC apLlOpoc Bnuatwyv (max optimization steps)
r.X., 10 emavaAnyeLc.

* H dtadkaoia emavalappavetal kaBs popad pe eva SLadpopeTIKO CUVOAO CNUELWV EKKIVNONC,

dnAadn kevtpoeldwv. 2To UVOAO TwWV CUOTASWV OTO OTtOLo KATAANYEL 0 aAyOopLOpOC, OAEC OL
MOPATNPNOELG MO cuOoTAdAC EXOUV TNV EAAXLOTN QITOOTOON QIO TNV KEVIPOELON TOUC.



[Tapadeypo k-means
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nopadeypa: k-means cluster data mining model (xpnon
RapidMiner)

Epyaleote oe aodaALOTIKN ETALPELN. 2TOXOG OOG ELVOL VO EVTOTILOETE KAL OTN CUVEXELA VO
NPOOTIABN OETE VAL TIPOOEYYIOETE T ATOUA TTOU aoPaAifovTal amo TNV ETAPELN 0ag KoL T, OTtoia
6Latpsxouv v nAO kivduvo otepaviaiag vooou efarttiag touv Bdpoug toug Kat / A tngupnAng

0 ncrepo)\ . KatahaBaivete OtL 6001 Bpiokovtal o€ xapnAo kivduvo, dnhabdr atopa Ue YapunAo
éapoc KOl XO nctepo)\n elval aniBavo va CUPUETACKOUV OTA TPOYPAUUATA TTOU Ba TPOOPEPETE.
['vwpllete, emiong, OTL UTIAPXOUV TILOAVWCE TPELC AKON TIEPUTTWOELC:

e aodoaAlopEvol pe uPnAo Bapog kot xapnAn XoAnoTepOAn,
e aodaAlopEvol pe vPnAo Bapocg kot uPnAni xXoAnotePOAn,
e aodaAlopEvol pe xapunAo Bapoc kot uPpnAn xoAnotepOAn.

KatohaBaivete akopn ot eivat mbavo va uttapxouv oANoL aoPaALoUEVOL KATIOU EVOLAUEDAL.
[POKELUEVOU VAL ETUTUXETE TO OTOXO OAG, TIPETEL VO AVA{NTAOETE PETAEY TWV XIALASWV KOTOXWV
acdaAotnpiwv cupBolaiwy Kat va Bpelte OUASEG ATOUWY UE TIAPOUOLA XAPOKTNPLOTIKA KaL VL
EKTIOVIOETE AOPAALOTIKA npoyépauuata KQL OTPATNYLKEG ETUKOLWVWVIAG oUVADELG KoL EAKUOTLKEG YLt
TOUC aVOPWTIOUC 0€ AUTEC TLC OLOPOPETIKEC OUADEC.

(M. North, Data Mining for the Masses, Ataokeun napadeiypatoc kepaiaiov 6)




https://sites.google.com/site/dataminingforthemasses/

Weight,Cholesterol,Gender
102,111,1
115,135,1
115,136,1
140,167,0
130,158,1
198,227,1
114,131,1
145,176,0
191,223,0
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Opoloyia epyaielou Rapid Miner

Operators Repositories
] Process Contral (37}
£ Utility (52 . - - ma o :
= RE;;S(HELE ss (6) Repositories £ od «4a [E
=3 Import (27 2 4@ W e
] Expart (18)
) Data Transformation (114} c’ Samples nonsa)
£ Modeling (118) DE
] Evaluation (29) EF Local Repository (Lssr)

Qo tpETeL va Snuovpyrnoovpe €va local repository

Repositories 22 =2 = =
H & - F S e
gSEml:ﬂES [nona)

DB

=l & Local Repository (Ls=ar)
m data [U=sr)
ﬁ processes [Usar)

EMySamples
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Import Data Set

Repository 4 ‘

| &9 Import Data || = w |

¥ Training Resources [connected)

| Samples

- Community Samples (connected)

B DB (Legacy
B | ocal Repository (User)

¥y ¥ ¥ ¥ v w

Bl my_samples (Usen
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Specify vour data format

Specify your data format
Header Row I 15 | File Encoding | windows-1253 ¥ J Use Quotes |' |
: Start Row I 125 | Escape Character |'IL | | | Trim Lines L

Column Separataor | Comma =~ hd ] Drecimal Character | | Skip Comments |# |

1 Weignt  Cholesterdl  Gender "

2 102 111 1

3 115 135 1

4 115 136 1

5 140 167 o

i 130 1538 1

i 198 227 1

a 114 131 1

9 145 176 o

10 191 223 ]

11 186 221 1
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F - .
Format your columns.
Date format | Enter value. hd |:| Replace errors with missing values )

Weight # = Cholesterol # - Gender o5 v

infteger integer integer
1 102 111 1 s
2 115 135 1 -
3 115 136 1
4 140 167 0
5 130 158 1
] 198 227 1
i 114 131 1
a 145 176 0
a 1891 223 aQ
10 186 221 1
11 104 116 0
12 188 222 1 .

@ no problems.
. || . [T 1
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Where to store

Where to store the data?

~ [l | ocal Repositary [User
b Bl data (User)

P ] processes [User

[l my_samples [User

Bl 03_DataPreparation (User - w1, 2/8/20 7:18 PM - 1 &B)

. _hotel_all jUser - w1, 3/20/20 2:07 FM - 11 kB)

. __hotel_negative_terms (User - w1, 2/20020 2:07 FM - Z &B)

. __hotel_reviews_with_negatives (User - w1, 2020/20 2:08 FI - 2 5B
. Association_Rules [User - w1, 2/12/20 2:51 P - 148 B}

. DataPreparation (User - w1, 2/12/20 2:50 &AM - 1 kKB)

. hotel (User - w1, 3/20/20 11:48 AM - 11 kB)

. hotel_new [User - w1, 2/22/20 7:285 P - 2 kB)

BMame | kmeansclusteringDiatasSet

Mav. AuTIKAG ATTLKAG Data Mining Using Machine Learning Techniques




Process Windows (Design Perspective)

>
N

:

¥
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>

LJ a [a V . | Row No. WWeight Cholesterol Gender

1 102 111 1
2 115 135 1
3 115 136 1
4 140 167 0
5 130 158 1
6 198 227 1
7 114 131 1
8 145 176 0
g 191 223 0
10 186 221 1
11 104 116 0
12 188 222 1
13 96 102 0
14 156 192 0
15 125 152 0

Example3et (5847 examples, 0 special attributes, 32 regular attributes)




Meta Data View

Mame F 4 Type Missing Statistics Filter (3 /3 attributes). | Search for Attributes
hin hax Average
S Weight Integer o a5 203 143 572
hin hax Average
" Cholesterol Integer o 102 235 170.433
hin ez Average
W Ccender Integer o Ll ] 1 0.514
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[MaALO interface

| == Result Overview

ExampleSet (fLocal RepositoryMySamples/ikmeansClusteringDataSet) o

ExampleSet (547 examples, 0 special attributes, 3 regular attributes)
Role Mame Type Statistics Range Missings
“egular Weight integer avg = 143 572 +/- 30837 [95.000 ; 203.000] o
regular Cholesterol integer avg = 170.433 +- 39147 [102.000 ; 225.000] o
regular Gender integer avg = 0.514 +- 0.500 [0.000 ; 1.000] a

Mav. AUTIKAC ATTIKAG

Data Mining Using Machine Learning Techniques



Orntikomoilnon

Tpomot OTTTIKOTIOOT)C TWV TTAPATIPICEWV

* OTTTIKOTIOMOMN UTTOPEL VA YIVEL LECW TILVAKWYV KAl SLUYPOUUATWY,
T.X., loToypappata, pafdoypdpupuata, SIeypauuata mitags K.q.

* ALAKPLOM TWV TTAPATNPNOEWV OE TTOGOTLKA 1] TIOLOTIKAX SESOUEVQ.



Orntikomoilnon

Ontwkomoinon Illocotikwv AeSopeEvwy

[Toootika dedopéva, Ta omola cuVNBWE TTHPOVCLALOVUE LLE TIIVOKEG,
LOTOYPAUUXTO K.ATL.

Ontwkotoinon Iowotikwv Asdopgvwv

[TowoTika 1 katnyoplka SedopéEva, Ta omola ouvnBwG
TLPOVOLA(OVE UE TIIVOKEG, PAOOYPAUUATA KL SLAYPAUUAT
T,



Ataypoppa otaomopac (Scatter plot)

'.-“' Scatter / Bubble w kmeans =

I : 260
X-Axis column

- 240

Weight b - !
Value columns 220

) '
Cholesterol |
200
. 180
OETIKA CUOXETION o
Bapoug-xoAnoTePOANG
120
100
80
100 120 140 160 180 200

Weight

® Cholesterol
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Aaypappa doltacropag (Scatter plot)

“,® Scatter / Bubble v kmeans =
: . 250
X-Axis column !
Weight A 2es
Value column
200

Cholesterol b
Color — 175

Gender v 2

R - S 1so

125

100

75

100 120 140 160 180 200
Weight
EES
Q 0.25 0.5 0.75 1
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Toplodlaotato Altaypappa dloomopac Scatter (3D)

Plot 1 n kmeans =
Plot type
« » Scatter 3D -
| |
X-Axis column 250
Weight b .
Value columns o0
Cholesterol _
2 17s
=] =
Y Axis 5
5 150
Cholesterol v
' 125
100
225
75 200
175
e res 150 ! séholesterol
Weight 200

® Cholesterol
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PaBdoypappua - Bar (column) plot

Plot type

| | Bar (Column)

X-Axis column

Weight

Cholesterol

| Aggregate data
Color Group

Gender

Mav. AUTIKAC ATTIKAG

kmeans

250

225

200

175

150

125

Cholesterol

100

75

50

25

100 120 140 160 180 200
Weight

N Gender: 1 I Gender: 0
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|O"[évpau“a (|—|ic5'l-nn'r3m\ _—

113.26086956521739 - 119.34782608695652
» Count(Weight): 45

Plot type J! >
l ‘ Histogram - J B
Value columns 3s
Cholesterol, Weight ] . q
] - E:;-
3 2s
o
fd
| S,
§ I
15
10
5
o
100 120 140 160 180 200 220

Cholesterol, Weight

I Cholesterol . Weight
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Frequency

50

45

40

35

30

25

20

15

10

w

lotoypappa (Histogram)

kmeans —_—
100 1

140
Data Mining Using Machine Learning Techniques E

217.65217391304347 - 222.7391204347826
® Count(Cholestercl): 42

q
i

160 180 200
Cholesterol, Weight

20

I Cholesterol . Weight




Onkoypappata (Boxplots)

260

Plot type

- o | 240
~' Boxplot -
» Cholesterol
220 Maximum: 235
vﬂlﬁ m’- Upper quartile: 208
Median: 169 -
Cholesterol, Weight oo Lower quartile: 136 ————
" Minimum: 102
e i s
180
160
140
120
100 o
80

Cholesterol Weight
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@nKovpr'w ity [Rnvnlntc)

kmeans =
260
240 » Weight
—_— Maximum: 203
Upper quartile: 171
220 Median: 14('.'!
Lower quartile: 116
Minimum: 95
200
180
160
140
120
100
80
Cholesterol Weight
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’ - |t
[ notiniovnadnua |_|namr;nen

Plot type
| /S Line - ] | S Line - ]
Value column Value columns
Cholesterol v | Cholesterol |
/| Aggregate data ./ Aggregate data
Group by Group by
Weight v Weight v
Aggregation Function Aggregation Function
Quantile v Average b
Average ~
7s.0 x {E Count
{Least
éMinimum
Maximum
Median
~Mode
LF‘ruduc:t v
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~ull select Attributes: bt

= Select Attributes:
- Aftributes - Selected Attributes
Search l o ‘ Search [ [+ ] I * ‘
M weight M Cholesterol
H Gender

oo




Q_75Cholesterol)

250

225

200

175

150

125

100

75

kmeans

144

o Gender: O: 171

e
L




Line

Avg(Cholesterol)

[ ] L]
"\fTITV‘f\fT"\'I'If\If'\ 'Flllf'\f\'l'lf'\lf'\ AW Ial'alaWea Wal

240

220

200

180

160

140

120

100

80

kmeans

. 5 Oy Y -, ~ e Oy By A, ~ <y Oy B Oy P “\ ) e J O e 4\ "
Weight
— Awvg(Cholesterol)

-




Me

Line — aggregation function - Median

kmeans

Med(Cholesterol)



H|1|||||'| |

Line — aggregation function - Mode

kmeans

Mode(Cholesterol - 199 |

Mode(Cholesterol)



[Tivakag dlacmopag (Scatter matrix)

Plot type
4w Scatter Matrix

Value columns

Cholesterol, Weight

Color
Gender

Column Summary
Histogram

Chart size

Mav. AUTIKAC ATTIKAG

Cholesterol

Weight

250

200

150

100

50

250

200

150

100

50
100 150 200

150 200
Cholesterol Weight
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[Tivakac dlaomopac (Scatter matrix)

250
RS A TR W -l-'ll'-'-J
200
Plot 1 m =
e
J
Pilot type 9 150
- - =
4 " Scatter Matrix v S
) 100
Value columns
| ’ 50
Cholesterol, Weight 100 150 200
Color 250
Gender b
200
Column Summary
i
[
- =N
MNone ] g 150
Chart size
50
150 200
Cholesterol Weight
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[Teploxn (area plot)

Plot type

W, Area v J
Value columns

Cholesterol J

-/ Aggregate data

Group by

| Weight v
Aggregation Function

| Average v |
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kmeans

250
164
® Avg(Cholesterol): 197
200
— 150
o
@
2
©
K~
<
=
< 100
50




Scatter / Bubble

Histogram

Pie / Donut

Range (Column)

= S8 A

Funnel

[,.1

Range (Error Bar)

Bell Curve

Pyramid

P

Range (Line)

Packed Bubble

Range (Step)

N=

Range (Spline)

Spline Area

—

Streamgraph

oo
(O
N

Sunburst

Pareto

Tay

adaaa
ek eeee




k-Means — centroid

MovtEdo Avaluonc
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K-means operators

Operators b ‘

‘H—means| b4

w 9 Modeling (4)
w ' Segmentation (4)
Bl k-Means
Bl k-Means (Kernel)
Bl k-Means (fast)
B Cluster Model Visualizer

https://docs.rapidminer.com/latest/studio/operators/modeling/segmentation/k means.html
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https://docs.rapidminer.com/latest/studio/operators/modeling/segmentation/k_means.html

model

Retrieve kmeansclu... Clustering

c oLt d exa . clu '-EE{:]
'f.ﬂ:'l., L res {:
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Parameter pane: 2 clusters, max runs 10

Parameters b4 ‘

Bl Clustering (k-Means)

-/ add cluster attribute (i
add as label i
remove unlabeled (i

K 2 i
Max runs 10 (i

Mav. AuTIKAG ATTLKAG Data Mining Using Machine Learning Techniques




Initial report | p |

Cluster Model

Cluster O: 24949 itcems
Cluster 1: 2985 itcems
Totcal nmnumber of items: 547

Mav. AUTIKAC ATTIKAG
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Centroid Table
T

Centroid
Table
Attribute cluster_0 cluster_1
Weight 172.892 119.074
Zholesterol 207.625 129,349
Gender 0.554 0.430

Xpnoiuo povo av BeAovpe va mpoodlopioovpe dtopa vmAov
KoL atopa yoaunAov KivdUvou ylo oTE@aviaila vOoo
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il

Description

|

Folder
View

Pat

Graph

Centroid
Table

O =1

210 1

190
180 A
170
160 -
150
140 -
130 -
120
110
100 -
80
80 1
70 4
B0 -
S0 4
40
30 4

20 A1

10 4

Data Mining Using Machine Learning Techniques



Parameter pane: 4 clusters, max runs 10

Parameters 4 |
B Clustering (k-Means)
~
add cluster attribute Y
| | add as label @
' | remove unlabeled (D
K |4 | @
max runs | 10 | D
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>
4 C‘US‘LCID

Cluster Model

Cluster O: 118 itcems
Clu=ster 1: 140 items
Cluster 2: 154 itcems

Cluster 3: 135 itcems
Total nmnumbker of item=s: 547

lcoppOTTNUEVEC CUOTADEC
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Zoom

Tree w

+'| Node Labels

+' Edge Labels root set

2

Number of items: 154
Ratio of total: 28.15%




Centroid table (Ba ectidccoupe ota otolxela
LOVO TNC cluster 2)

Attribute cluster_0 cluster_1 cluster_2 cluster_3
Weight 152.093 106.850 184 3218 127 .T26
Zholesterol 185.907 119.536 218.916 154 385
Gender 0441 0543 0.591 0.459
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HD H1 @2 m3

190 A
180 -
170 -
160 -
150 1
140 -
130 -
120 -
110 -
100 -
a0 1
80
70 1
B0 -
S0 -
40 -
30
20 -
10 1




Folder view

== root

» ] cluster_o0
» ] cluster_1
» | cluster_2
» ] cluster_3
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w B9 cluster_2

6.0
cluster 2 o
Ldl 10.0
1120
L4l 16.0
1180

1230
4 26.0
1280
1 29.0
1210
] 350
1370
] 41.0
] 44.0
] 45.0
] 470
1830
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KATW OO MECO OPO CLUOTAOAC

= 9 cluster_2

l@ Example 16 >

T 6.0
T 9.0 E This dialog shows detailed information
~ 10.0 about the example with 1D 16.
T 120
~ 1B.0 | Attribute Value
1180 Weight 178
T 230
) Chalesteral 213

26.0
Y 280 Sender ]
T 290 id 16
T 31.0
) cluster cluster_2

35.0
T 370
T 41.0
T 44.0
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EvoladepeL meplocoTEPO

— —_
w BS cluster_2 el Example 9 et
Y B0
“ g0 E This dialog shows detailed information
: about the example with 1D 9.
10.0
T 120
. | Afttribute Value
16.0
1 23.0 Cholesterol 223
T 26.0
. Gender 0
28.0
Y 29.0 id 2
| 31.0 cluster cluster 2
© 350
T ar.o
T 41.0
T 44.0
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Filter

Operators >

filter examples »»

w 9 Blending (1)
w 9 Examples (1)
w = Filter (1)
F Filter Examples
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Filter Examples

Retrieve kmeansciu...

oLt

‘fﬂhﬂ

Mav. AUTIKAC ATTIKAG

Clustering

ol

s
Filter Examples —_JF’ q

CRE ? zza-

an

Lnm
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Parameters

Parameters 4

“J® Filter Examples

parameter strimg cluster=cluster_=2 @

condition class attribute _walu... * | (i)

| invert filter )

Mav. AuTIKAG ATTLKAG Data Mining Using Machine Learning Techniques




Data view: Filtered results for cluster 2
observatinng

Row No. id cluster Weight Cholesterol Gender
1 G cluster_2 198 227 1
2 a cluster_2 191 223 0
3 10 cluster_2 186 221 1
4 12 cluster_2 188 222 1
5 16 cluster_2 178 213 0
G 18 cluster_2 168 204 1
i 23 cluster_2 199 228 1
a 26 cluster_2 183 218 0
9 28 cluster_2 190 222 0
10 29 cluster_2 174 208 1
11 31 cluster_2 1649 204 1
12 35 cluster_2 178 213 0
13 3T cluster_2 1as 225 1
14 41 cluster_2 197 225 1
156 44 cluster_2 193 224 0

ExampleSet (154 examples, 2 special attributes, 3 regular attributes)

S

&

Data Mlining Using IMlachine Learning lechniques



Mame # F 4 Type Missing Statistics Filter (5 / 5 attributes): | Search for Attributes | | T TI

Id Min Max Average

id Integer o B 543 2T1. 727

Cluster Least hiost Walues

cluster Mominal o cluster_3 (0} cluster_2 (154 cluster_2 (154), cluster_0 (0}, ._..[2 more]
hdin hillase Average

Weight Integer o 167 203 184 318
hdin hillase Average

Gender Integer o o 1 0_591
hdin hillase Average

Cholestercl Integer o 204 235 218 916
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Plot 1 1l

Plot type

®_* Scatter / Bubble v ]
X-Axis column
Weight v
Value column

Cholesterol v
Color

cluster w
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Plot type

| .| Bar(Column) v]
X-Axis column
[ Gender v |
Value columns
 Cholesterol, Weight J

.| Anareaate data
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250

o
—Q

75
50
25

:

WBia ‘012153 04

225
200
175
150
125

Gender

[ Cholesterol . Weight




Plot 1 il
Plot type
| 41 Histogram vl

Value column

| Cholesterol v |
Color

' cluster v |

L e . o T

Mav. AuTIKAG ATTLKAG Data Mining Using Machine Learning Techniques




27.5

25

22.5

20

17.5

15

Frequency

12.5

10

™
LA

wn

N
W

o

205 210 215 220 225 230 235

Cholesterol

N cluster_2




Plot 1 m

Plot type

| *  Boxplot v]
Value column

| Cholesterol v
Group by

' cluster v
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Cholesteral

235

230

225

220

215

210

205

200

o

» cluster_2
Maximum: 235
Upper quartile: 225
Median: 220

Lower quartile: 212
Minimum: 204

cluster_2

cluster




Plot 1 1l
Plot type
W, Area "r]

X-Axis column
Weight v |
Value columns

Cholesterol J
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Plot type
L Scatter Matrix v

Value columns
Weight, Cholesterol

Color

cluster A

Column Summary
Histogram -

Chart size
lﬁm 1 ,
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Iris Data Set

Yuotadec (Clustering) Tou yvwotol cuvolou dedopevwvy lris

To Rapidminer npoodEpel Eva oxeTiko Tutorial Process. Edw Ba Soupe pia
artAoTotnNEVN popodn.

Mav. AuTIKAG ATTLKAG Data Mining Using Machine Learning Techniques




“The data set consists of 50 samples from each of three species of Iris (Iris setosa, Iris virginica
and Iris versicolor). Four features were measured from each sample: the length and the width of
the sepals and petals, in centimeters” (Wikipedia).

Retrieve Iris

Iris setosa Iris virginica Iris versicolor
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Row Mo. id label al a2 al ad

1 id_1 Iris-setosa 5.100 2.500 1.400 0200
2 id_2 Iris-setosa 4.900 3 1.400 0200
3 id_3 Iris-setosa 4700 2.200 1.200 0200
4 id_4 Iris-setosa 4. 600 2.100 1.500 0200
5 id_5 Iris-setosa 5 2600 1.400 0200
G id_6 Iris-setosa 5.400 2.900 1.700 0.400
K id_¥ Iris-setosa 4. 600 2.400 1.400 0.200
a id_8 Iris-setosa 5 2.400 1.500 0200
9 id_9 Iris-setosa 4.400 2.900 1.400 0200
10 id_10 Iris-setosa 4.900 2.100 1.500 0100
11 id_11 Iris-setosa 5.400 2700 1.500 0200
12 id_12 Iris-setosa 4.800 2.400 1.600 0200
13 id_13 Iris-setosa 4.800 3 1.400 0100
14 id_"14 Iris-setosa 4.300 3 1.100 0100
15 id_15 Iris-setosa 5.800 4 1.200 0200

ExampleSet (150 examples, 2 special atiributes, 4 regular attributes)
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Mame Fod Tvpe

Missing

Statistics

Filter (6 / 6 aftributes). | Search for Aftnbutes | : v

Min hax Average
* a1 Real o 4300 7.900 5.843
Min hax Average
“ a2 Real o} 2 4.400 3.054
Min hiax Average
" a3 Real 0 1 6.900 3.759
Min hax Average
a4 Real o 0.100 2.500 1.199
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Retrieve Iris

L2

Parameters 4

B Clustering (k-Means)

add cluster attribute
| | add as label

[ | remowve unlabeled

Clustering

exa . clu rEs '

kK |3

max runs |‘ID
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Cluster Model P= root

Cluster 0: 50 items o :I cluster_0
Cluster 1l: 39 items
Cluster 2: &8l items

» [ cluster_1

Total number of items: 150 e :l cluster =2
"
- = cluster_0 wl Example id_2 >

Y id_1

“id 2 m This dialog shows detailed infarmation
= - about the example with 1D id_2.

- id_2 11

Y id_4

N | Attribute Value
id_5

Y id 6 al 4900

N id_7 a2 2.000

Yid_8

i a3 1.400
id_9

Y id_10 ad 0.200

1 id_11 id id_2

Did_12

. label Iris-setosa
id_132

. id_14 cluster cluster_0

Yid_15

T id_16 _




—
E.
Centroid

Table
Attnbute cluster_0 cluster_1 cluster_2
al 5.006 G.854 5.884
az 3.418 3.077 2.741
as 1.464 5715 4. 3889
ad 0.244 2054 1.434
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Retrieve Iris Clustering

f c oLt H exa . ::: :: {‘]
Filter Examples
f 2xa exd _f_ e (:
r

an

Lnm

A

Parameters b4 |

“I° Filter Examples

parameter strimg ||::Ju5ter=::1u5ter_‘|| i

condition class |E|.th'1'hute_walu... v | (i)

. invert filter @
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Row No. id label cluster al a2 al ad

1 id_51 Iris-versicolor cluster_-1 7 3.200 4.F00 1.400
2 id_53 Iris-versicolor cluster_-1 G.900 3.100 4.900 1.500
3 id_7Fa Iris-versicolar cluster_1 G.700 3 5 1.700
4 id_101 Iris-virginica cluster_1 G.200 3.200 G 2500
5 id_1032 Iris-virginica cluster_-1 T.100 3 5.900 2100
G id_104 Iris-virginica cluster_-1 G.200 2.900 5.600 1.800
T id_105 Iris—virginica cluster_-1 6.500 3 5.800 2200
2 id_1086 Iris-virginica cluster_1 T.600 3 G.600 2100
2] id_108 Iris-virginica cluster_-1 T.200 2.900 G.200 1.800
10 id_109 Iris-virginica cluster_-1 G.700 2500 5.800 1.800
11 id_110 Iris—virginica cluster_-1 T.200 3.600 G6.100 2500
12 id_111 Iris-virginica cluster_1 G.500 3.200 5100 2

12 id_112 Iris-virginica cluster_-1 G.400 2700 5.200 1.900
14 id_113 Iris-virginica cluster_-1 G.800 3 5.500 2100
15 id_116 Iris—virginica cluster_-1 G.400 3.200 5.200 2,200

ExampleSet (29 examples, 3 special attributes, 4 regular attributes)
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Me opoLo tpomo BAEMOUE T ATTOTEAECHATA
N ouotadomolnong

Cluster 0 |50 examples Iris_serosa

Cluster 1 |36 examples 3 examples
Iris_virginica Iris_versicolor
Cluster 2 |47 examples 14 examples

Iris_versicolor Iris_virginica




Amo to tutorial tou RapidMiner

Retrieve Iris Clustering

inp c oLt exa . clu

clu -

b Aggregate
The Iris data set is o = E exa —~
retrieved from the The k-Means ari |
Samples folder. algorithm is used
The label Attribute to determine
remains in the three clusters on The Aggregate .
ExampleSet for the Iris data set Operator is used \,
comparison the and assign each to count the
results of the Example to one number of
Clustering. It is not cluster. Examples for each
used in the combination of

cluster_idea and
value of the label
Attribute

Clustering itself.
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R S s

e

The Aggregate Reorder Attributes Rename
Operator is used L

A
to count the E 11 !ﬂ- exa E ua-
number of ori ari
Examples for each

combination of

cluster idea and The aggregated ExampleSet is postprocessed for an easier
value of the label visualisation.
Attribute
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Look into the results of the process:

ExampleSet (Rename):

- cluster_0 consist mainly of iris_wvirginica Examples (36) with only a few (3) iris_wversicolor Examples

- cluster_1 consists completely of iris_setosa Examples (50). Also iris_setosa Example cannot be found in other clusters.
- cluster_2 consists most of iris_wversicolor Examples (47) but with also some (14) iris_virginica Examples

ExampleSet (Clustering):
-You can visualize the assignment of the Examples to the clusters by using the 'Scatter' Chart, plotting two of the Attributes

al.az,a3.ad on x-and y-axis and the cluster Attribute as Color Column

Cluster Model (Clustering):
- The Cluster Model consist information which Example is assigned to which cluster

- the size of the clusters can be visualized as a graph
- the position of the centroids is listed

Mav. AUTIKAG ATTLKNG
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Row No. label cluster Ccount

1 Iris-versicalor cluster_0 3

2 Iris-virginica cluster_ 0 36
3 Iris-setosa cluster_1 50
4 Iris-versicalor cluster_2 47
5 Iris-virginica cluster 2 14

Mav. AuTIKAG ATTLKAG Data Mining Using Machine Learning Techniques




Process

Retrieve Iris Clustering
D e out ) =a e ) ==(
c L B -
L o | B _[\EC
~, - “5(

Reorder Attributes Rename ,I

Sort
I b s B s b s e

The aggregated ExampleSet is postprocessed for an easier
icnalisati

Look into the results of the process:

ExampleSet (FRename):

- closter 0 consist mainlty of inis wvirginica Examples (36) with only a few (3) iris versicolor Examples

- cluster 1 consists completely of iris setosa Examples (30). Also iris setosa Example cannot be found in other clusters.
- closter 2 consists most of iris versicolor Examples (47) but with also some (14) iris virginica Examples

ExampleSet (Clustering):
- You can visualize the assignment of the Examples to the clusters by using the 'Scatter” Chart, plotting two of the Attributes
al.a? a3 ad on x-and y-axis and the cluster Attribute as Color Column

Cluster Model (Clustering)):

- The Cluster Model consist information which Example is assigned to which cluster
- the size of the clusters can be visualized as a graph

- the position of the centroids is listed
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