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Napadelypata Npostolpaciod
AedopEVWV




[eplypadn

 [lvetal avadopd o€ onNUAVILKEC EVVOLEC e€0puénc dedopévwy (data mining) mou
adopolv tnv mpostolpacio dedopevwy (Data Preparation). H diekmepaiwon

TWV BepATWY YIVETOL KUPLWG LE Xprion TAPOOELYLATWV.
e ErumA€ov, yivetal avadopad oto epyaleio Rapid Miner
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KaBoaplopoc dedopevwy (data scrubbing)

Ye éva dataset ovyva analteltal va
SLOYELPLOTOVE KATIOLEG UT) OVOLLLEVOLEVEG
TIUEG/KATAOTACELS («AVWUAALEG») OTA
dedopeva kol va TG Slopbwoovpe cUUPW VA
LLE TIC AVAYKEG LLOG.

O 0pog otnv AyyAwkn eival kabBoaplopog
dedouevwy “(process of) data scrubbing”.



nopadeLyua

‘ Row.. Gender Race Birth_Year  Marital.. Years_on_Internet = Hours_Per_Day = Preferred_Browser Preferred_Search_Engine
1 M White 1972 M 8 1 Firefox Google
2 M Hispanic 1881 b 14 2 Chrome izoogle
3 F African American 1977 3 B 2 Firefox Yahoo
4 F White 1861 0 8 i Firefox izoogle
5 M White 1954 M 2 3 Internet Explorer Bing
i M African American 1982 0 15 4 Internet Explorer izoogle
7 M African American 1981 D 11 2 Firefox Google
8 M White 1877 b 3 3 Internet Explorer Yahoo
g F African American 1969 M B 2 Firefox Google
10 M White 1987 3 12 1 Safari Yahoo
11 F Hispanic 1959 D 12 5 Chrome Google
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Row No. Preferred_E.. Read_News Online_Sho... Online_Gam... Facebook Twitter Other_Socia...
1 Yahoo Y M M ¥ M ?

2 Hotmail A M M ¥ M ?

3 Yahoo Y ki ? ¥ M ?

4 Hotmail M ¥ M M ¥ ?

5 Hotmail Y ki M Y M ?

i} Yahoo A M ¥ M M ?

7 Yahoo 7 b 7 i Y Linkedin
8 Yahoo A 7 ? ¥ 99 Linkedlin
] Gmail M ki M M M ?

10 Yahoo A 7 ¥ ¥ M MySpace
1 Gmail Y I I Y I Google+
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HEPLTMTTWOELC TTOV ATIALTOVY KAUAPLOHUO 1)
vevikotepa Sioxeiplon dedouevwy (data
scrubbing):

(1) Missing Data (EAALmY debopéva),

(2) Reducing Data (Observations) (peiwon twv deSouevwy
(mapatnpnoewv)),

(3) Inconsistent Data (acvvemn) 6edoueva),

(4) Reducing Attributes (pelwomn xapakKTNPLOTIKWV)



HEPLTMTTWOELC TTOV ATIALTOVY KAUAPLOHUO 1)
vevikotepa Sioxeiplon dedouevwy (data
scrubbing):

[loL TLC EAALTTELC TLMEC EVOC XOPOLKTNPLOTLKOU UITOPOUUE Vol
xpnotponotnoou e petpa Beonc (mean, median, mode). lNa tn
dlaxeiplon akpaiwv Tipwv (outliers) pmopolpe va
Xpnolpomolnoou e pETpa Beonc Ko petpa Stakupavonc (range,
standard deviation)



Mean (pLeon tun), median (Otapecoc), mode (kopudn N enkpatovoa
Tun), range (eupog)

1) 'Eotw cUvoAo TIHWV XOPAKTNPLOTIKOV:
13,13,13,13, 14, 14,16, 18, 21
Mean=(13+13+13+13+14+14+16+ 18+ 21)+9=15
13,13,13,13, 14, 14, 16, 18, 21
Median=14, Mode (dnAadn, o cuyvn Tiun)=13, Range=21-13 = 8.
2) 'Eotw oUVOAO0 TLHWV XOPAKTNPLOTIKOV:
1,2,4,7
mean=(1+2+4+7)+4=14+4=3.5, median=(2+4)+2=6+2=3

mode: dev vtdpxel. Range=7-1=6.
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standard deviation (tumwkn amokAlon)
Standard Deviation |

Outliers (TIMEG EKTOG OpiwV)
‘Evacg euTTEIPIKOC KAVOVAC:
AV n TIPA €VOC XAPOAKTNPIOTIKOU OEV AVIKEI OTO
dlaoTnua

[mean - 2*Standard Deviation, mean + 2*Standard Deviation] TOTE
ioWC TTPETTEN VA CaIpEiTal.
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Evoewktikn BiAloypadia
Alookevn) mapadeiypatog ke@aaiov 3 tov BiAiov
M. North, Data Mining for the Masses, 2012,
ISBN: 978-0615684376

(This book is licensed under a Creative Commons
Attribution 3.0 License )
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CRISP-DM, the CRoss-Industry Standard
Process for Data Mining.
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CRISP-DM Step 1:
Business (Organizational) Understanding

* NMwc pmopou e va avénooupe to ieplBwpLo kEpdouc ava povada
npoiovtoc; Nwc prmopoupe va poBAepoupe kat va SltopBwooupe
QTEAELEC KATOOKEUNC ETOL WOTE va AmoPUYOULLE TNV OITOOTOAN EVOC
EAATTWUOTLKOU TIPOTOVTOC;

* ATIO €KEL, UTTOPELTE VAL APXLOETE KOL VOL OLVATTTUEETE TILO OUYKEKPLUEVEC
EPWTNOELG TTOU BEAETE va amavtNOETE, Kol Avto Ba oo SWOoEL TN
duvatotnta va ITPoOXWPNOETE OF ...
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CRISP-DM Step 2:
Data Understanding

* ATtO TTOU mpoEpyovtal ta dedopeva; Amo Tolov cUAAEyovTaAL;
Xpnotpomnolndnke po tumomolnpuevn nEBodoc ouAoync (a standard
method of collection); Tt onuaivouv ot dtadopec otAAEC Kat ot
VPOUMEC TWV dedopEVWVY; YTIAPXOUV OKPWVU LA ] CUVTOUOYPAdLEC
MOV Elvall AyvwoTta N acadn;
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CRISP-DM Step 3: Data Preparation

(Data Mining for the Masses)

* H Npoetopaocio twv dedopévwyv (Data Preparation) mepthappfavel
Lo oglpa arto SpaoTnPLOTNTEC.

* Mmopetl va evwvel dU0 N neplocotepa cUVOAa SedopEVWY, va
neplopilel cuvola SedopEVWV LOVOV OE EKELVEC TLC LETAPBANTEC TTOU
£XOUV eVOLAPEPOV OE ULOL CUYKEKPLUEVN TtEpLTTWON €€0puéNG
dedopevwy, va kaBapilel dedopeva OO «OKPALECH TOPATNPNOELC,
va cupntAnpwvel — dtaxelpiletal eAAeimovta 6edopeva, va
Hopdorolel ek vEou Sedopeva yLot AOYOUC CUVETIELOC K.ATL.
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CRISP-DM Step 4: Modeling

(Data Mining for the Masses)

e ArtAouoTtevovtagc, Eva MOVTEANO, otV €0puén dedopeEvwy, lval pLa
NAEKTPOVLKN avamapaoToon MopATNPNOEWY — LETPNOEWV
(observations) tov mpaypatikol KOGHOU. Tal LOVTEAQ TIPOKUTITOUV
aro tnv epappoyn alyoplBuwv mou «oavalapfavouv» tnv
avalnNtnon, ToV EVIOTILOMO, KAl TNV EUPAvIon TTIPOTUTTWV N
HNVUpATwy oto dedopeva.

* Yrtapxouv 6U0 Baotkd eid6n povieAwv e€0puénc: ekelva TTou
taélvopouv (classify) kat ekeiva mou mpoBAcmnouv (predict).
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CRISP-DM Conceptual Model

1. Business

Understanding

2. Data
Understanding

6. Deployment

3. Data
Preparation

5. Evaluation

4. Modeling
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nopadeypa: Data Preparation (pe xpnon RapidMiner)

O SLeuBuVTNG LAPKETIVYK HLOG kukpr']q eTaLpELOC oXeESLOOUOU egmppov(bv
Atadiktuou kat dtadrpong BAet va avarmtugel eva cuvolo bedopevwy mou Ba
TEPLEXEL TIANPODOPLEG OXETIKA LE TOUG XPNOTEG Tou Atadiktuou. H etatpeia Oa
XPNOLUOTIONOEL AUTA TA OTOLXELD VLo val KaBopioel Tt eidoug avBpwrol
XPNOoLUoTolouV to AladikTuo Kat Ttwg ) mixeipnon Ba sival oe BEon vo UMOpPEUTEL
UTtNPECLEC O€ auTr TNV opada XpNOTWV.

Anuoupyet pa online eépeuva kat torobetel ouvdeoelg (links) oxetikeg pe

6de£0 ec OnuodLAeic LotooeAidec. Meoa o duo eBdopadec, o HLevuBuvtnc £xeL
OUA éga o pKeTA dedopeva yia va EekvnoeL TNV avaAluon, aAAd o bLoc Bewpetl oTL
TOL OTOLXELOL TOU TIPETIEL VAL KAVOVLKOTIOLNGOUV. ZUVELONTOTIOLEL OTL KATIOLEG
NPOCOETEC epyaoleC OXETKA e Ta dedopeva MPEMEL va AdBouv xwpa TipLv armo thv
evapén tnc avaAlvonc.

(M. North, Data Mining for the Masses, 2012
Awaokeun opadeiypatog kepalaiov 3)

18



Survey & RapidMiner Attributes

Gender (®uAo) M/F

Race (DuAn), American, Hispanic, White, ...
Birth_Year (Eto¢ yévvnong) 1981

Marital_Status (Owoyevelakn kataotaon) M/S/D
Years_on_Internet (Xpovia oto Aladiktuo) 14
Hours_Per_Day (Qpec ava nuépa oto Atadiktuo) 2

Preferred _Browser (Mpotiuwpevo npoypappa nteptnynonc) Chrome, Firefox, Internet Explorer,
Safari

Preferred_Search_Engine: Mpotipwpevn pnxavin avalntnong Google, Yahoo, Bing
Preferred _Email: Mpotipwpevo nAektpoviko taxvdpopeio Hotmail, Yahoo, Gmail
Read_News Y/N
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Survey & RapidMiner Attributes

Online_Shopping (Online ayopéc) Y/N
Online_Gaming (Atadiktuako matyvidt) Y/N
Facebook Y/N

Twitter Y/N

Other_Social_Network (AAAo kolvwviko éiktuo) African, LinkedIn
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https://sites.google.com/site/dataminingforthemasses/

Mav. AuTIKAG ATTLIKAG Data Mining Using Machine Learning Techniques




he process of data scrubbing
N nwc Ba dlaxelplotovu e pe RapidMiner

avwHaAlec ota 6edopeEva
Tpomol diaxeiplong data scrubbing:

1. handling missing data

N

reducing data (observations)

w

handling inconsistent data

=

reducing attributes.
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epyalelo Rapid Miner

Operators x ‘
‘ | Operators >
: ‘selec’[ b4
b | DataAccess 4Ty N :
b [ Blending (77) ¥ 5 Attributes (7) ""‘
b [ Cleansing (26) . w 7 Selection (7)
b 1 Madeling (130} _ ] Select Attributes
b | Scoring {12} 15 select by Weights
4 D Yalidation (29) E Select I}F Random
b [ Utility (35) v I < I T - VU
“ Il -
We found “"Feature Selection
! Extension”®, "Repository Subset
Selector” and one more result in the
Marketplace. Show me!
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Repository x ‘

&2 Import Data H = v ‘

b W Training Resources [connected)
P Samples
P e COmmunity Samples (connected)
b B DB (Legacy)
» Bl Local Repository (User)
* Bl my_samples (User)

b @ Connections jUzer)

0 03_DataPreparation (== - 1, 2520 7

< >
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DopTWVOUE TO CUVOAO OEOOUEVWV
DataPreparation.csv (Import)

Select the data location.

|
Datasets LR B X ¥-Ar
Bookmarks File Name Size Type Last Modified
?::f — Last Directory @ Association_Rules.cav 116 KB Microsoft Excel Com... Feb 25, 2020
@ Correlation.csv 23KB  Microsoft Excel Com... Mar 6, 2020
@ DataPreparation.csv 1KB Microsoft Excel Com... Feb 25, 2020

Data Mining Using Machine Learning Techniques



Mrmopoupue va doupe ta 6edopeva (Data View)

Specify your data format
Header Row 12 File Encoding windows-1253 ¥ Use Quotes - ‘
Start Row 1 : Escape Character | D Trim Lines
Column Separator Comma“” b Decimal Character . Skip Comments |# ‘

;----------
T I White 1972 M Firefox Google Yahoo i

J M Hispanic 1981 5 14 2 Chrome (zoogle Hotmail ¥

4 F African A.. 1977 S b 2 Firefox Yahoo Yahoo ¥

5 F White 1961 D 8 i Firefox Google Hotmail M
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Format your columns.

Date format | Enter value. ¥ |:| Replace errors with missing values (0
Gender # v Race # v Birth Year # ~ Marital Sta...% ~ Years on |... & v Hours Per ...% ~ |
polynominal polynominal integer polynominal integer integer |
1 M White 1972 M 8 1
2 M Hispanic 1981 3 14 2
J F African American 1977 3 6 2
4 F White 1961 D 8 i

w [l my_samples (U=
» & Connections jUser

. 03 _DataPreparation (LUser - w1, 2082

. DataPreparation [User - v1, 2/12/20 8

- -
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Design Perspective

Retrieve DataPrepar...

‘ c aut r res ‘
I‘fi\\.. res {

ektéAeon (Results Perspective) ’

Row No. Gender Race Birth Year  Marital_Stat.. Years onIn.. Hours Per.. Preferred B.. Preferred .. Preferr

1 I White 1972 I 8 1 Firefox 500qle Yahoo
2 I Hispanic 1981 5 14 2 Chrome Google Hotmal
3 F African Amerl.. 1977 5 i 2 Firefox Yahoo Yahoo
4 F White 1961 D i i Firefox Google Hotmal
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Name ko Type Missing Statistics Filter (15 /15 aftributes). | Search for Atibutes HT!"

E I Least Mast Values &

Statictics Y Gender Polynominal 0 F(4) M (7) M (7), F (4)

Least Mest Values

V¥ Race Polynominal 0 Hispanic (2) White (5) White (5), Afric
Min Max Average

" Birth Year Integer 0 1954 19867 1972727
Least Mest Values

V' Marital_Status Polynominal 0 M (3) D (4) D(4).5(4). .
Min Max Average

Y Years on Internet Integer 0 2 19 8818
Min Max Average

" Hours_Per Day Integer 0 1 6 2818
Least Mest Values

"/ Preferred Browser Polynominal 0 Safari (1) Firefox (5) Firefox (3), Inte
Least Mast Values

V' Preferred Search Enﬁine Polynominal 0 Bing (1) Google (7) Google (7). Yatv

i ;-3
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Min ax Aierage
V' Birth Year nfeger 0 1924 1987 1972721

Tj Min Max
/A Birth Year Integer 0 1 - 1954 1087
- a4
an
1550 At 1551

1

Open visualizations
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ExampleSet

3.5
3
2.5
- 2
_
=
o
3
o
o
L 1=
1
0-5 ..I l.
o
1955 1960 1965 1970 1975 1980 1985
Birth_Year
[ Birth_Year
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ExampleSet —
Plot 1 il 1590
Plot type
14
‘ 1L Step Line v ‘ 1985 # Birth_Year- 1,981
X-Axis column
1980
|‘r’ears_on_|ntemet v ‘
Value columns 1975
‘Birth_Year | .
o
o
1970
E
o
1965
1960
1955
1950
2 4 & 8 10 12 14

Years_on_Internet

— Birth_Year
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Res p» Perspective

=new process®> - RapidMiner, 5.3.015 @ FSC221211080710

File Edit Process Tools View Help

TAHEY saAa PR VT

; Result Overview [i ExampleSet (Retrieve DataPreparationDataSet) [i ExampleSet (ilLocal RepositoryiMySamples/DataPreparationDataSet)

@ Data View O Meta Data Wiew O Plot View O Advanced Charts OAnnntatinns F| @ -
ExampleSet (11 examples, 0 special attributes, 148 regular attributes) YWiew Filter (11 1110 | all v]
Ry Mo, Gender Race Birth_“'ear Warital_Stat..vears_on_|... Hours_Per... Preferred_B..Preferred_5.. .Preferred_E... Read_Mews Online_Sho... Online_Ga...

1 I White 1872 ot a 1 Firefox Google Yahaono Y I+l M
2 ] Hispanic 1881 3 14 2 Chraome Goagle Hatmail Y [+ M
3 F African Amer 1977 = ] 2 Firefox Yahoo Yahoo by i ?
4 F White 1861 D g ] Firefox Goagle Hatmail il Y 1§
a it} Wyhite 1954 M 2 3 Internet Expl | Bing Hatmail Ny Y M
& 1t} African Amer 1982 D 15 4 Internet Expl Google Yahoo Y I Y
7 h African Amer 1981 D 11 2 Firefox Google Yahoo ? i ?
g Tl Wihite 1877 =] 3 3 Internet Expl Yahoo Yahoo Y 7 7
] F African Amer 1964 ut G 2 Firefox Google Gmail il Y M
10 T Wihite 1987 =] 12 1 Safari ‘Yahoo Yahoo by @ hd
11 F Hispanic 184549 D 12 ] Chraome Google Gmail Y [+ M
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\/1ew

=new process> - RapidMiner 5.3.015 @ FSC221211080710

Dat

File Edit FProcess Tools View Help

TIERY ra gD NT®

E Result Overview li ExampleSet (Local RepositoryMySamples/DataPreparationDataSet)
@' Data View O Meta Data Wiew O Flotiew O Advanced Charts O Annotations E; @ -
ExampleSet (11 examples, 0 special attributes, 145 regular attributes) Wiew Filter (117113 [ all vl

Roww Ma. Gender Race Birth_Year Marital_Stat. Years_on_l... Hours_Per... Preferred_B.. Preferred_5S.. Preferred_E... Read_MNews Online_Sho... Online_Ga...

1 U] White 14972 1l 8 1 Firefoy Google fahoo i M

2 hi Hispanic 1981 = 14 i Chrome Google Hotmail Y il [+
3 F African Amer 1977 3 B 2 Firefiox ‘fahoo ‘fahoo ' i ?
4 F Wihite 1961 ] 8 G Firefoy Gooogle Hotmail i ' i
a i White 1954 T i 3 Internet Expl Bing Hotmail Y Y I
B hi African Amer 1982 O 14 4 Internet Expl Google Yahoo Y il Y
T 1] Aftican Amet 1981 ] 11 2 Firefoy Google Yahoo ? b ?
3 hi White 1977 = 3 3 Internet Expl Yahoo Yahoo Y ? ?
9 F African Amer 1969 T B i Firefox Google Email il Y I
10 U YWhite 1887 8 12 1 Safari ‘fahoo ‘fahoo Y ? i
11 F Hispanic 1949 D 12 ] Chrome Google Gmail i M M
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Meta Data View (basic descriptive statistics)

? Result Overview i ExampIeSet {Retrieue DataPreparatinnDataSet}l Ii ExampleSet {lLocal RepositoryMySamplesiDataPreparationDataSet)
9 | Data View | d MetaDatamew \J ) PlotYiew ( P, ) Advanced Charts | L ) Annotations lﬁ @ v
ExampleSet (11 examples, 0 special attributes, 19 regular attributes) @ A
Role Marme Tipe Statistics Range Mizsings
regular Gender hinarminal made=M (7, least=F {4} M), F ) 0
regular Face polynominal mode =White (5), least= Hiz White (5), Hispanic (2), Africz 0
regular Birth_ear inteqer arg = 1972727 +- 10743 [1954.000; 1987.000] a
regular Warital_Status polynominal made="5(4) least=M{3) M3, 5 D4 0
regular Years_on_Internet intener avg= 8818 +-4.332 [2.000; 14.000] a
regular Hours_Per_Day intener avg= 2818 +- 1.6 [1.000; &.000] a
regular Prefarred_Browser polynominal made = Firefax (), least= 5: Firefox (3, Chrome (23, Inter 0
regular Preferred_Search_Engine  polynominal mode = Google (), least=B Google (7}, Yahoo (3), Bing { 0
regular Preferred_Email polynominal mode =Yahoo (8], [east= Gr Yahoo (8), Hotmail (3), Gmai 0
regular Read_Mews hinarminal made =" (8), least=M (2} Y (8), N {2 1
regular Cnline_Shopping hinominal mode =" (8), least=M (4) M (4), Y (5 pi
regular Cnline_zaming hinominal mode=H (8), least=" (& M(E),Y (D 3
regular Faceboak hinarminal made="{8), least=MN{3) Y {8), N {3 0
regular Titter polynominal mode=H (8], least=39 (17 K (3), Y (2 99 (1) a
regular Cther_Social_Metwork polynominal mode = LinkedIn (2, least= " LinkedIn (), WySpace (1), Go 7
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Data Type

e Y& KAOE Yo paKTNPLOTIKO TOU cuvoAou dedopevwy (data set) €xel
eKXwpNOeL oo to epyaleio evac tumoc dedopevwy e Baon to tdog
Twv 6e6OUEVWVY TIOV €lval amoOnKevHEVA OTO XA PAKTNPLOTLKO.

e OLTtuToL dedopEvwy avnKouv o€ TPeLC katnyopiec: Character (Text),
Numeric, Date/Time. Ztnv katnyopia Character (Text) to RapidMiner
exeL tumtouc dedopevwy Polynominal, Binominal, kAmt., otnv
katnyopia Numeric €xeL tUmouc Real, Integer, kAmt. O Tumog
dedopevwy Binomial eivat Numeric kat onpaivel evav amno touc SUo
aplBpouc (ouvnBbwe O kat 1).

* O TUmoc Binominal onuatvel pia amo twg SUo TIMEC Kol UTOPEL va
elvatl Character  Numeric.

(M. North, Data Mining:fon the Masses, 201.2
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Data Type

MopatnPoTE OTL KATTOLA XAPOKTNPLOTLKA £XOUV EAAUTELC TLHEC (Missing
values). Mo mapadetypa to yapakinplotiko Online_Gaming attribute
£XEL 3 eAAUTELC TLUEC.

Data Mining Using Machine Learning Techniques
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Online__Gaming attribute (3 missing values)

l

“ Preferred Email Palynominal 0
“ Read News Paolynominal 1
“  Online_Shopping Polynominal 2
“ Online_Gaming Polynominal 3
“ Facebook Polynominal 0
' Twitter Palynominal 0
“ Other_Social Network Polynominal 7
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Oa SlopBwoou e aTO TO TPOPANLLA XPNOLULOTIOLWVTAC
tov teheotn Replace Missing Values

= Data Transformation {(114)
(] Name and Rale Madification (7 Operators X ‘
] Type Carwersion (20)
fﬂ Attribute Set Reduction and Tral
] Walue Modification {15)

Replace Missing b 4

>

¥ ' Cleansing (4)
w 7 Missing (4)
E.ﬂf Replace Missing Values

E Impute Missing Values
Eﬁ Replace Infinite Values
E Replace All Missings
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Retrieve DataPrepar... Replace Missing Values

c out I:exa j exa:} =

ar ) res

pre |)

vy

H oaAAayn Twv eAAimwv Tipwyv (missing values)
KOLT) EKYWPTIOT CUYKEKPLUEVWYV TLUWV YIVETAL UE
XPNOM LETALBANTWY 0TO TTAPAOVPO TTAPAUETPWV
(parameter pane). ZTnVv MEPIMTWOT) LOG KAVOULLE
KALK OTOV TEAEOTY) OTTOTE BAETOVE TO AVTIOTOLYO
Tapadupo.
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2 Parameters 0

Parameters b4
S e xR B~ * )
" Replace Missing Values
@ Replace Missing Values N
atiribute fiter type | single ~| |atinibute fiitertype | single v @
attribute | M | attribute Online_Gamir * | (i)
|| irvert selection
" |invert selection @
|:| include special attributes =
default e ,| . |include special attributes @
default value v | (D
replenishment v... ™ (i >

ExteAovpue ’ Kol BAETTOVUE OTL TO TPOBAN U

’
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% | Row No. Online_Gam...

Data 1

L5 I S % R

@ =

e o
Z2 = | 2 Z2 £ = Z2 £ Z2 £|Z

11

E Name H Type Hising Statisfics Fitter (15115 afriutes): ‘Seamhfomﬁrfbutes HTV

Least Mozt Values
V" Online_Ganing donid 0 Y() ) NELNE),. ]
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Atayxeipton Data Reduction

B Operators i oo 4 [E

@~ e 8P ¥

Operators X ‘

= ) Data Transformation (@) .
5 <) Filtering () ‘FIl’[EF Example X
= ) Sampling (6

Jample w " Blending (2
Sample (Stratified) o 92)
Sample (Bootstrapping) - |:I EHEI'I'IDlES {2}
Sample (Model-Baszed)
sample (Kennard-Stoney - Filter (2)
Split Data =

Filter Examples T Filter Examples

Femowve Duplicates

Filter Example Range 'f' Filter Example Range
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Retrieve DataPrepar...

cnut J
v

Replace Missing Val...

o 3 -

|

ari
pre

v

Parameters X ‘
" Filter Examples
filters ‘ W Add Filters... ‘ @

invert filter

! L@ Create Filters: filters

¥

Create Filters: filters
Defines the list of filters to apply.

@

3

res
4
Fitter Examples | = I:
J
\ BXd Bxd —
Y an
unim

Online_Shopping A

is missing




DATPAPAE TLC TLHEC KOl Twpa BAETTOVE
SVVEQ TTOQATNPNOELC avTL via 11.

Row No. Online_Gam... = Gender Race Birth_Year Marital_Stat.. Years on In.. Hours Per .. Preferred B.. Preferr
1 M ] WWhite 1472 I 8 1 Firefou Google
2 M ] Hispanic 1981 3 14 2 Chrome Google
3 N F African Ameri... 1977 s B 2 Firefox Yahoo
4 M F White 1961 D B i Firefox Google
il M ] White 1954 I 2 3 Internet Explo...  Bing

i ¥ I African Ameri... 1982 D 15 4 Internet Explo... Google
7 M I African Ameri... 1981 D 1 2 Firefox Google
B M F African Ameri... 1969 I i 2 Firefox Google
g M F Hispanic 1959 D 12 5 Chrome Google

[T
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Alayeiplon 68Lvuaroq (Sample)

Operators |

‘ Sample X ‘

>

W Filter Example Range

w % sampling (6)
T sample
W sample (Stratified)
¥ sample (Bootstrapping)
¥ sample (Kennard-Stone)
T sample (Model-Based)
W split Data >

[ " (R T Y |
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Replace Missing Val...

f_‘ R | E Bxd " FE‘

ari

Retrieve DataPrepar... Filter Examples Sample ‘ = C

pre

c out [— “ ] exa Y EIi. exa ? EIi. —
¢& ari ari

Lnm
Parameters > | ¢
T sample

sample ‘ relative v | @

sample ratio ‘0.54 | @ .
Row No. Online_Gam.. = Gender Race Birth_Year Marital_Stat.. = Years_on_In.. Hours_Per .. Preferred B.. Prefer
1 N M White 1872 M 8 1 Firefox Google
2 N F White 1861 0 B i Firefox Google
3 N M White 1954 M 2 3 Internet Expla...  Hing
4 N F Hispanic 1859 0 12 L] Chrome Google

#Q




Atayelplon acuvenwy oedopevwy (Handling
Inconsistent Data)

To xapaktnplotiko twitter exet pio Tiun 99 avti ywa tiun Y/N.

Twitter Other_Socia...

LinkedIn

99 LinkedIn

M MySpace
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Retrieve DataPrepar.. Replace Missing Val... Replace

) o) o g

T - o res C
Vi ) |

Twitter
Parameters > | M
| Replace M
attribute filter type | single - | ) M
bl
attribute | Twitter - | @D M
M
. invert selection D y
. include special attributes D M
M
replace what | =1=] | | = | D M
M
replace by | M | )
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Altayeilplon Attribute Reduction

Operators X ‘
Select] % ‘
* 7 Selection (7) M
| Select Attributes
| Select by Weights
] select by Random
] Remove Attribute Range

Mav. AuTIKAG ATTLIKAG Data Mining Using Machine Learning Techniques




I'ES‘

Retrieve DataPrepar... Replace Missing Val... Replace Select Attributes e (:
e =g {-EE-
ﬁl ari ari M ari
e A

Parameters x

7] select Attributes

attribute filter type

subset v ‘ ]

[ 4 Select Atibute. ]

attributes ‘ o Select Atfribu... ‘ 6
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Wl Select Attributes: attributes >

=k Select Attributes: attributes
3)‘ The attribute which should be chosen.

- Attributes - Selected Attributes
ISearc-'i ] b 4 ] Search | [t I R ‘

I Birth_vear

o Facebook

s Gender

M Hours_Per_Day
o Marital_Status
& Online_Gaming

&% Online_Shopping
& Other_Social_Metwork

o Preferred_Browser
& Preferred_Email

& Preferred_Search_Engine
s Race

o Read_Mews

o Twitter

I Years_on_Internet

@ ooy | I cance
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