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CRISP-DM Conceptual Model
Cross-industry standard process for data mining

1. Business

Understanding

2. Data
Understanding

6. Deployment

3. Data
Preparation

5. Evaluation

4. Modeling
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CRISP-DM Step 1:
Business (Organizational) Understanding

* H xatavonon ocuvdéetal Le TNV ATTAVTNOT O€ EPWTNOELG OTIWG:
* [Twg pmopovpe va av&noov e To TEPLOWPLO KEPOOVGS VA LoVAd o
TPOIOVTOG;

* [Twg pmopovVpe va tpoPAePovpe Kat va SLopOwWOOVIE ATEAELEC
KATAOKEVNC £TOL WOTE VO ATIOPUYOUE TNV ATTOCTOAN EVOG
EAQTTWUATIKOV TIPOIOVTOC;



[Mapaderypua.

* 'E0TW OTL EPYALEDTE YL ETALPELX TTOV TIPOUNOEVEL TTETPEAALO
DEpuavong yia olklakn xpnon. Ta kOpLa EpWTNUATA UTTOPOVV VA
SLTUTTWOOVV WG EENG:

- Tlolot mapayovteg oxeti(ovTal LLE TN XP1)OT TOL TIETPEAiOV
Oépuavong;

- IMMwgn etapeia Ba pmopoVoE va XPNOLUOTIOWCEL TN YVWOT QUTWV
TWV TTAPAYOVTWY YLt TNV KAAVTEPT SLoryelpLomn TwVv amoBepdtwy
™G, KaBwg kat Tnv tpoBAemn ¢ Ntnong;



CRISP-DM Step 2:
Data Understanding

e A0 TOU mpoEpyovtal ta dedopeva mov Ba avalucoupe; ATO ToLoV
oUAAEyovTal, Xpnolpomownnke pa tumomolnpevn neodoc
ouAAoync (collection); Tt onuaivouv oL dtadpopec oTAAEC Kal oL
VPOUMEC TWV dedopEVWVY; YTIAPXOUV OKPWVU LA ] CUVTOUOYPAdLEC
MOV Elvall AyvwoTta N acadn;



Ta dedopeva-riopatnpnoeL CUAAEYOVTOL ATIO TO
OTOLXELA TTEAQTWYV KOl TTWANCEWV.

Y& opoAoyia tou epyaleiov Rapid Miner ot
nopatnpnoslc Acyovtat observations r} examples.

Movwon Oepuokpa |Katowkolr |MéyeBog [TetpéAdato | Tavtotn
[1.10] ola Oukiacg Dépuavong | ta
[lepBaAiro [1.8] VOLKOKUP
VTOG LoV
(°F)
6 74 4 8 1300 1
10 43 3 6 2000 2
3 81 5 8 1500 3
K.T.A.
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CRISP-DM Step 3: Data Preparation

* H MNpoetolpocio twv dedopevwy (Data Preparation) mepthapBavel pia
oclpa oo dpaotnplotntec. Mmopetl va evwvel U0 N MepLocoTEpA
ouvoAa 6edopevwy, va teplopilel cuvola SeSoOUEVWV LOVOV OE
EKELVEC TIC LETAPANTEC TTOU €XOUV EVOLODEPOV OE LA CUYKEKPLUEVN
nepimtwon e€opuénc dedopevwy, va kaBapilel bedopeva amo
«oKpOLlEC» TopATNPNOELG, VOL CUMTIANPWVEL — OLaxelpiletat eAAUTH
dedopeva, va popdorolel ek vEou SeOOUEVA YLOL AOYOUC CUVETIELOC
K.ATT.

* X10 mapadelyua poc PAEmovpe eAAn dedopeva kot AavBaopeva



e EAAUTN Kal eodpaApeva dedopeva

Movwon Oepuokpa |Katowotr |MéyeBog [TetpéAdato | Tavtotn

[1.10] ola Oukiacg Dépuavong | ta
[lepBaAiro [1.8] VOLKOKUP
VTOG LoV
(°F)

6 74 4 8 1300 1

10 43 3 6 2000 2

3 81 ? 10 1500 3

K.T.A.
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CRISP-DM Step 4: Modeling

* ArtAovotevovtac Aiyo, Eva povtelo otnv e€opuén dedopevwy eival
Ll NAEKTPOVLKN QVOITOPAOTOON TIOPATNPNOEWV — 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
taélvopoLy (classify) kat ekeiva tou tpoPAEmovuyv (predict).



Retrieve Correlation Correlation Matrix

a uutr—‘ Bra E !: ::
VA '

Wei res C
v
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CRISP-DM Step 5: Evaluation

Attributes  Insulation Temperature Heating Oil Num Occu.. Awg Age  Home Size

Insulation 1 0794 0736 0013 0.643 0201
Temperature -0.794 1 0774 0.013 0673 0214
Heating Oil 0.736 0774 1 .042 0.848 0.381
Mum Occup -0.013 0.013 -0.042 1 0.048 0.023
Avg Age 0.643 0673 0.848 0.048 1 0.307
Home Size 0201 0214 0.381 0023 0.307 1
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CRISP-DM Step 6: Deployment

Evépyeleg faollopeveg o€ OTL HABAUE ATO TO LOVTEAO.

H povwon ocvoyetiletal e To GAAX XOUPAKTTPLOTIKA.
Evkailpia va Eekivrjoovpe véeg SpactnplOTnNTEG N
OUVEPYAOLEG LE AAAEG ETALPELEG TTOV B e0TLA{OVYV OF
LLOVWOELG,.

Ouunbeite TNV KUKALKN, EMOVOANTITIKN (UOT) TOU
CRISP-DM.



YAortalnan tis vynnan Ranid Miner

i) <new process> - RapidMiner Studio Educational 9.6.000 @ HPCS - O b4

File Edit Process View Connections Setings Extensions Help

‘ h ‘5.‘ . E‘ ‘ > v‘ . Views:‘ Design ‘ Results ‘ Turbo Prep ‘ Auto Model ‘ More = ‘ ‘.C.'.-:cce.;e. operators...efc ,0‘ All Studiovl

Tutorials Repository Process Parameters
Operators View ||| @mport. || =+ | @ Process AL EE HadH
and — -
All logverbosi init v @
Processes — » W Training Resources - v
3 Samples
B A ¥ [ 5ampl o logfile ‘ = ‘Gl'
3 Community Samples | e etrieve res —
Welcome to - S Titanic
Rapil:lMiner. » ! OB {Legacy) Tr'aumng

b [ Local Repository (cr

RapidMiner Studio
has a lot of features to

Welcome to RapidMiner!
offer. Inthe next few

minutes, you will learn We have a super brief introduction to using
howyou can use < — 2 RapidMiner on the left of your screen. Check it
RapidMiner Studio to
perform basic data Operators o3 Show advanced parameters
science technigues,
such as: accessing Search for Operators
data, transforming
data, and building P [ Data Access (53)
statistical models. We b [ Blending (81) Help
will use data ) A
describing the Titanic b Il Cleansing (29) Bg
passengers, » [ Modeling (165)

P | Scoring (14)

Synopsis
 Svdsonco) s

] ) ) The root operator which is the
Each tutorial is broken | v Leverage the Wisdom of Crowds to get operator recommendations based on your process design!

Zﬁ, Change compatibility (9.4.000)

RapidMiner Studio Core

Get more operators outer most operator of every
) , from the . . process,
s Bk ‘ MNext == ‘ Warketplace l Activate Wisdom of Crowds . v

Type here to search
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nopadeypa: DM and RapidMiner

* OO LEAETACOUE MLA ETOLPELD TTOU TtpoNBevEL TtETpEAQLO BEPpAVONC
yLOL TO OTtiTL o€ toveBvLIKN KALpaKa. Evoc epldpepelakoc SLlevBuvVTAC
NMWANCEWV OLOBAVETAL TNV AVAYKN VO KATAVONOEL Ta 16N TwV
ouunepldopwyv Kot AAAOUC TIOPAYOVTEC TIOU UTTOPEL VOL EMNPEACOUV
N {ATNon ylo MeETPEAALO BEPUAVONC OTNV EyXwpLa ayopda.

* MpoBAnuatiletal Kuplwc AOyw TNC HETABANTOTNTOC TWV TLUWYV TNG
ayopac netpeAaiov BEppavong, oe cuvduACUO HE TN MEYAAN
netaBAntotnta oto pEyEB0C TWV MapayyeALWY yLa TO OTILTL TOU
netpeAaiov Bgppavonc.

(M. North, Data Mining for the Masses)
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DM and RapidMiner

To KUpLO epwTnNUO Umopel va SlatumwOel we g€Nc:

. [oLloL mapAyovTeC oXeTi{ovTal LE TN XPNON Tou NMeTpEAAioU
BEpuavonc, Kol mwe N etapeio Ba pmopovoe val XpNOLLOTIOLNOEL TN
YVWON QUTWV TWV TTapayovIwy yla tnv KaAUutepn Staxeiplon tTwv
anoBepatwyv tn¢, kKabwc kat tnv mpoBAsdn tnc {NTNoNnc;
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DM and RapidMiner

* Yrtapxouv toAAoL mapayoviec ov ennpealouv TNV Katavaiwaon
netpeAaiov BEppavonc. Motevoupe OtL N Stepelivnon TNEC 0XEONC
LETOEV OPLOUEVWV ATTO TOUC TP AyoVTeC auTtouc, Ba BonBnoesL tnv
gTalpela va tapakoAouBel kaAUTepa Kal va aviamokplOetl otn {NTtnon
Tou TteTpeAailov BEppavonc.

* TNV EPELVA MOC EXEL ETLAEVEL N OTOTLOTIKA cuoXetion (correlation)
wWC £vac armAoO¢ TPOTOC LOVTIEAOTIOLNONG TNG OXEONC LETAEL TWV
TOPOAYOVTWYV TIOU N €TaLlpeia emBupel va SlepevvnoeL.
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DM and RapidMiner

* H ouoyetion - correlation gival €va oTATIOTIKO METPO TIOU TIEPLYPADEL
TTOOO LOXUPEC ELVOLL OL OXECELC LETAEL TWV LOLOTNTWYV OE €va CUVOAO
dedopevwy (“Correlation is a statistical measure of how strong the
relationships are between attributes in a data set”).

e AKkOAoUBEL N dnuLoupyila eVOC TIivaKoL CUOXETLONC EEL
XOPOKTNPLOTIKWVY. Ta 6edoUEVaA TTOU XPNOLUOTIOLOUVTOL AVTIAOUVTOL
KUPLWC arto To ovotnua tLoAoynong medatwv (billing) tng etatpeiac.

19



DM and RapidMiner

1)

2)

3)

4)
5)
6)

Insulation: Elvou por ektipinon mou Kupoilvovtal amo eva €we SEKa Kal avadEPETOL TN LOVWON
KAOe omuitiov. Eva ortitt pe BabpoAoyia eva dev gival KAAX LOVWHLEVO, EVW £VA OTITL LE LA
BaBpoloyia Twv dEka BaBuwv Exel e€ALPETLKN LOVWON.

Temperature: Méon e€wtepikn Oeppokpaocia neptBallovtog os kABe oTtitL yla To tPonyoULEVO
£€10¢. Metpatat oe faBuouc Fahrenheit.

Heating_Oil: 2uvoAlkoc aplOpocg povadwyv Altpwv netpelaiov BEpavong mou ayopaoTnKay
arto ToV LOLOKTATN TOU OTILTLOU TO TtPONYOULLEVO £TOC.

Num_Occupants: ZUVOALKOC apLlOUOC TwV eVolkwv o€ KAOE oTtitL.
Avg _Age: Mon nAkia evoikwv.

Home_Size: BaBuoAoyia, o€ pia KAlpaKka oo Evol €we OKTW TOU TToU avadpEPETAL OTO CUVOALKO

HEyeboc tou omttiov. Ooo HeYAAUTEPOC O APLOUOC TA~ Hevivdirenn mg OTI{TL.
(F-32)*5 _ .

9
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https://sites.google.com/site/dataminingforthemasses/

Insulation,Temperature,Heating_Oil,Num_Occupants,Avg Age,Home_Size

6,74,132,4,23.8,4

10,43,263,4,56.7,4

3,81,145,2,28.0,6

9,50,196,4,45.1,3

2,80,131,5,20.8,2

5,76,129,3,21.5,3

5,72,131,4,23.5,3

6,88,161,2,38.2,6

5,77,184,3,42.5,3

10,42,225,3,51.1,1

6,90,178,2,42.1,2

3,83,121,1,19.8,2

10,43,186,5,45.1,6

8,59,206,2,50.1,8




Opoloyia epyaheinn Ranid Miner

Operators > ‘
Operators x L
‘ | ‘selec’[ b4
w [ attributes (7) f**

b | DataAccess 4Ty N
P | Blending {77}
P | Cleansing (26)

w 7 Selection (7)
| Select Attributes
1] Select by Weights

P Modeling {1300
1 Select by Random

» [ Scoring (12) W
o T Mmnmnsiin AHeibods Mmoo
P T wvalidation (29) < [If >

P Utility (85) v We found "Feature Selection

! Extension”®, "Repository Subset
Selector” and one more resultin 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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Repository

X ‘ Process

 Omens e O

P @ Training Resources (connected) Process

P | Samples
» B DB Legecy) e fad ot )
~ Il Local Repository -0ie)
» @ Connections (HouE)
p [T data HomE) Scoring
P | processes HOME) out
. Chapter10DataSet_Scoring (voME - v1, 811019 818 c
l Chapter10DataSet_Training (HoME - v1, 911018 €:20

P & Community Samples (connected)

Training
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Tapadeypo povrehou (Rapid Miner
Orocess)

Process

i Y
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Parameter pane

Parameters b4
' Select Attributes
0% 0 O L g w [ E
attribute filter type  subset v | (@D
. attributes o Select Attribu... | (D
|'I/- re;(:
| invert selection @
Select Attributes . |:| include special aftributes 3
eEad eEd —"f/'ll
H -
vl
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Baolko pevou

File Edit Process View Connections Settings Extensions Help

[A]m/HL| >

¥

Uiews:‘ Design \ Results
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> TATLOTLKN ouoyeTLon - correlation

EmAEETe eva veo €pyo oto epyaieio RapidMiner.
EmAEETe TV Tpoo Ok SeSopEvwv.

Repository Process

1

Repository: The place where your data, prn_cesses, and results are stored, either locally or remotely. Also known
J

l 9 Import Data ‘

Data Mining Using Machine Learning Techniques




Import Data - Where is your data?

Where is your data?

‘ - Wty Cornputer ‘ ! Datahase

Import Data - Select the data location.

Select the data location.

i) Rapidiiner
Bookmarks File Name Size

'ﬂ% --- Last Directory ) correlation_matrix
) samples
5] Correlation.csy 22 KB
] Rapid miner.docx 23 KB
'@ RapidMiner-5 2-Advanced-Charts. pdf 7 mMB
E rapidminer-studio-2.1 . 1-win32-install.exe 171 MB
'@ RapidMiner-vb-usetr-manual. pdf b MB
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Import Data - Specify your data format

Specify your data format
< Header Bow 1 - File Encoding windows-12532 * < Use Quotes "
Start Riow 1 : Escape Character |1 Trim Lines
Column Separator Comma " b Decimal Character . < Skip Comments #
1 Insulation Temperature Heating_0il Num_Occupants Avg_Age Home_Size
2 fi T4 132 4 238 4
3 10 43 2R3 4 a6.T 4
4 3 a1 145 i 28.0 fi
] 4 a0 196 4 451 3
6 2 a0 13 A 208 2
7 a Th 1249 3 21.48 3
8 a 72 13 4 234 3
9 B a8 161 2 382 G
10 5 Tr 184 3 425 3
11 10 42 225 3 1.1 1
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Import Data - Format your columns.

Format your columns.

Date format - MMM oy hemmess az v Replace errors with missing values (0

Insulation & » Temperature & » Heating Oil & ~ Num Occu.. # v Avg Age & v Home Size & ~

Ihteqer Infeqer Infeger Ihteger teal Ihteger
1 6 74 132 4 23.800 4
2 10 43 263 4 56.700 4
3 3 A1 145 i 28.000 f
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Import Data - Where to store the data?

Where to store the data?

- - Local Repository (ENEAEK)
b [ dataEnEAEK)
.:| MySamples (ENEAEK)

Reposito
b [ procesSEs (ENEAEK) P y
b Cloud Repository (disconnectad) | o I H .
b T Samples
» & DB

- - Local Repositary (ENEAEL])
b [ data cENEAEK)
"'.:| hMySamples (ENEAEK)
. Correlation (ENEAEK - w1, 3i26/M5
b [ processes (ENEAEK)

4 Cloud Repository idizconnectad)

Data Mining Using Machine Learning Techniques
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Na twc dpatvetal to Dataset

K\ | ExampleSet {//Local Repository/MySamples/Correlation) A ‘

ExampleSet (1218 examples, 0 special attributes, 6 reqular attributes) Filter (1,218 71,218 examples).  all
‘ Row No. Insulation Temperature Heating_0il Num_Occup... Avg_Age Home_Size
1 K T4 132 4 23800 4
2 10 43 263 4 q6.700 4
3 3 21 145 2 28 i
4 4 a0 1496 4 45.100 3
] 2 a0 131 ] 20.800 2
i b [l 129 3 21.500 3
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Ol OUo views. Elpoote o€ view Results.

=new process > - RapidMiner Studio Educational 8.1.001 @ FSC221211080710

File Edit Process View Connections Cloud Settings Extensions Help
‘ h H o) H H = ‘ ‘ ’ = ‘ . R Design ‘ Results ‘ Auto Madel ‘ ‘ ,O| A1l Studio v
Result History » [ ExampleSet (//Local Repository/MySamples/Correlation) Repository
@ ExampleSet (1218 examples, 0 special attributes, & regular attributes) Filter (1,21811,218 examples). | all - ‘ 0 Add Data H = w
e Row No. Insulation Temperature Heating_0il Num_Occup... Avg_Age Home_Size 3 '__| Samples
ata
1 B 74 132 4 23.500 4 A |» BB
¥ [ Local Repository (ENEAEK)
2 10 43 263 4 56.700 4
? » [ data (EnEAEK)
I 3 3 81 143 2 28 B = 0 MySamples (ENessk)
Statistics 4 g 50 186 4 45100 3 Bl Correlation (ENEAEK - w1, 328121
5 2 a0 134 5 20,800 7 P [ processes (ENEAEK)
4 Cloud Repository rdisconnected)
E. fi i 76 1249 3 21.500 3
Chars 7 f 72 N 4 23.500 3
8 B a8 161 2 38.200 43
. a 5 7 184 3 42,500 3
Advanced 10 10 42 235 3 51.100 1
Charts
11 3 50 178 2 42100 2
______ 12 3 83 121 1 19.800 2
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EmAeyovpe DESIGN view kal petag@épovpe pe drag and drop to
Data set otnV mepLloyn oxedl0toMNG TOV HOVTEAOV L.

Yuvdeovue to process Retrieve Correlation (fAeme port out oto
process) péow spline pe v €€odo (res). H ypauun cvvdeong
(spline) opiletal pe drag and drop 1} pe kAlk 6TO port out 6to
process Kol KAk otnv £€060 (res)

Process

) Process 1w 0 £ L 4 gl

Retrieve Correlation

i o an

res

res
!
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EKTEAEOTE LE XPNON TOU ELKOVLOLC >

Show the data in table |n in | ﬂTurbu Prep ﬁ Auto Model ‘ Filter (1,218 /1,218 examples)  all
Row No. ’ Insulation_R... ‘ Outdoor_Te..  Num_Occup.. Home_Age Home_Size Heating_Oil...
1 6 74 4 12 3356 132
EE 2 10 43 4 45 2415 263
Statistics 3 3 81 2 16 5899 145
4 9 50 4 4 3005 195
i 5 2 80 5 9 1164 171
==
Visualizaions =~ ° 5 76 3 10 2935 129
7 5 72 4 12 1678 131
i 8 6 88 2 27 4761 161
= g 5 77 3 31 2149 184
Annotations
10 10 42 3 40 574 995

Mav. AuTIKAG ATTLIKAG Data Mining Using Machine Learning Techniques




Mrmopoupue va emiideéoupe Data View n Statistics

EvarmpleSet (1218 examples, 0 special attibutes. & regular atiributes) Filter (121811 218 examples) &l

Row No. Insulation Temperature ~ Heating O Num_Occup..  Avg_Age Home_Size

1 i i 132 4 234800 4
. 10 43 243 4 3. 700 4
3 ] i1 143 : 21 i
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¥3

Statistics
Mare Type Missing Filter {6 f B aftributes): | Seoorch for Ationtes ‘[
lin R
% Insulation Irteger 0 2 10
lin Il 3
" Temperature Integer I 38 90
lin Il 3
“ Heating_Oil Irteger 0 114 301
lin Il 3
%  Num_Occupants Integer 0 1 10
hdin hd 3z
“ Avg Age Real o 15.100 72.200
hdin Il 3z
" Home_Size Integer 0 1 8

Mav. AuTKAG ATTIKAG
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OTITLKOTIOLhON

s  Insulation_Rating Integer 0

- 8 B E &

Min
2
Cpwn visualizaiipns

250
200

150

| III III
0 I II
2 3 4 5 5 7 & 9 10

Insulation_Rating

Frequency

o

LA
o
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AvalntoUpue teAeotn (operator) Correlation kot amo ™ Alota TwV
OXETIKWV TEAEOTWV emIAEyovue Correlation Matrix.

Operators

correlation x

* ™ madeling (9 A
™ Carrelations (8)
1 Correlation Ma
T Covariance Ma—
T ANOYA Matrix
T Grouped ANOY
] Transition Matr .,

Rerieve Correlation ~ Correlation Matrix

a uut) (Jexa @ exa) &£

rnat:)

/)

WE| ) I8




Ta anoteAeopata o€ Correlation Matrix

* B

Attributes
Insulation
Temperature
Heating_0Cil
Mum_occup...
A _Age

Home_Size

Correlation Matrix (Correlation Matrix) | ExampleSet (Correlation Matrix)
Insulation Temperature Heating_0Oil Num_Occupants Avg_Age  Home_Size

1 -0.794 0.736 -0.013 0.643 0.201

-0.7494 1 -0.774 0.013 -0.6¥3 -0.214

0.736 -0.774 1 -0.042 0.848 0.331

-0.013 0.013 -0.042 1 -0.048 -0.023

0.643 -0.673 0.548 -0.048 1 0.307

0.201 -0.214 0.381 -0.023 0.307 1
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| E Result Overview ExampleSet (lLocal RepositoryiMySamplesiCorrelationDataSet)
@ Data View O Meta Data View O Flot View O Advanced Charts O Annotations

ExampleSet (1218 examples, 0 special attributes, & regular attributes )

Fow Mo. Insulation Temperature Heating Oil Num Occu.. Mg Age  Home Size

1 B 74 132 4 23.800 4
2 10 43 263 4 56700 4
3 3 81 145 2 28 B
4 9 50 196 4 45100 3
5 2 B0 131 5 20.800 2
B 5 76 129 3 21.500 3
7 5 72 131 4 23.500 3
8 B &8 161 2 38200 3]
g 5 77 184 3 42 500 3
10 10 42 225 3 51.100 1
11 B 90 178 2 42100 2
12 3 83 121 1 19.800 2
13 10 43 186 5 45100 B
14 8 59 206 2 50100 8
15 4 G6 179 5 41,400 B
16 4 =] 156 3 32.800 3
17 4 78 135 4 22.800 5
18 4 76 186 1 50.500 4
19 10 47 282 2 G2 B
20 10 . 193 4 47 100 8

[BLlog ¥ 22 = B

/i A1 ik
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[ E Result Overview | ExampleSet (lLocal RepositoryiMySamplesiCorrelationDataSet) \

O Data View @MhiaData‘\ﬁewO Plot View O Advanced Charts O Annotations Fm] Q -
ExampleSet (1218 examples, 0 special attributes, 6 regular atiributes) H~ B
Role MName Type Statistics Range Missings
regular Insulation integer avg = 6214 +- 2768 [2.000 ;10,0000 o
regular Temperature integer avg =65.079 +/- 16932 [38.000 ;90.000] 0
regular Heating Oil integer avg = 197.394 +/- 56248 [114.000 ; 301.000] 0
regular Mum Occupants integer avg =3.113 +~ 1691 [1.000 ; 10.000] ]
regular Avg Age real avg =42706 +/-15.051 [15.100;72.200] 0
regular Home Size integer avg = 4649 +- 2321 [1.000 ; 8.000) o
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* OLouvteleotec cuoyetiong (correlation coefficients) petaév 0 kat 1
QVTUTPOowWTiEVOUV BeTIKEC cuoXeTioelC (positive correlations) kat ot
ouvteAeotec petal 0 kat -1 apvnTikeg (negative correlations).

* positive correlations: Ocov n TN evog xapaktnplotikou (attribute)
QUEAVETAL, N TLUN TOU AAAOU XOpAKTNPLOTIKOU QUEAVETOL ETTLONG

* negative correlations: Ooov n TR EVOC XOPAKTNPLOTLKOU UELWVETOL,
N TLUN TOu AAAOU XOPOKTNPLOTIKOU HELWVETOL ETLONG



E€etaloupe tn oxeon (relationship) petaév twv WOLotNTwv (attributes)
Heating_Oil kat Insulation.

Oco udnAotepn elval n e€wteplkn Beppokpacio TOOO UIKPOTEPN
elval n avayknc yla povwon
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