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The R Analytical Tool To Learn Easily

Pakiet Rattle to narzedzie do eksploracji danych,
ktore zbiera w jednym miejscu wiekszosc
najwazniejszych funkcji z obszaru data mining
dzieki czemu moze konkurowac z
oprogramowaniami komercyjnymi, tj. Statistica czy
Matlab.

Author Graham Williams [aut, cph, cre],

Mark Vere Culp [cph],

Ed Cox [ctb],

Anthony Nolan [ctb],

Denis White [cph],

Daniele Medri [ctb],

Akbar Waljee [ctb] (OOB AUC for Random Forest),

Brian Ripley [cph] (Author of original print.summary.nnet),
Jose Magana [ctb] (Contributed the ggpairs plots).
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AGH Data mining

e Eksploracja danych to , proces automatycznego
odkrywania nietrywialnych, dotychczas nieznanych,
potencjalnie uzytecznych regut, zaleznosci, wzorcow,
schematow, podobienstw lub trendow w duzych
repozytoriach danych”[Wazniak].
e Korzenie eksploracji danych wywodzg sie ze statystyki.

www.agh.edu.pl



Data mining w Rattle

e Wczytanie danych
e Eksploracja danych
e \Wykonanie testow statystycznych

e Transformacja danych w celu dopasowania
do modelu

e Budowanie modelu
e Przeglad otrzymanych wynikow



Dane
AGH

I RGui
Fille Edit Wiew Misc Packages ‘Windows Help

e Age - wiek

I R Console ,
age sex chest_pain tresthps chol fhs restecy thalach exang disease i SeX p+ec
1 31 male asympt 120 270 b normsl 153 yes positive N ’
2 33 female asympt 100 246 £ normal 150 yes positive o Chest paln - bOI
3 34 male typ angina 140 15e& b normsl 180 no positive
4 35 male atyp_angina 110 257 f normal 140 no positive Za mostkowy
& 36 male atyp angina 120 267 b normsl 160 no positive
[ 37 male asympt 140 207 £ normal 130 yes positive =
7 38 male asyupt 110 196 £ normal 166 no positive o Fbs - pOZIOm CU krU
g 38 male asympt 120 282 b normsl 170 no positive
9 38 male asympt Qz 117 i normal 134 yes positive R —_ 1 k EKG
10 41 male asynp 110 289 b nortal 170 no positive i eSt Cg Wynl
11 43 male asympt 150 247 £ normal 130 yes positive
12 46  male asympt 110 z02 £ normal 150 yes positive o ThaIaCh - pu IS
13 46 male asyupt 118 186 b normal 124 no positive
14 46 male asympt 120 277 i normal 125 yes positive _ . k H
15 47 male non anginal 140 193 £ nortal 145 yes positive L d Exang ObJaWy W tra Cle
16 47 male asympt 180 2Zg b normsl o8 yes positive -
17 43 male asympt 120 260 i normal 115 no positive Wy5|+ku
15 43 male ASyHpL 160 268 b nortal 103 yes positive
19 49 female non anginal 160 180 £ normal 156 no positive D' - h b
20 43 male non anginal 115 265 £ normal 175 no positive i Isease C Oro a
21 49 male asyupt 130 Z0g b normal 170 no positive
22 50 female non anginal 140 288 i normal 140 yes positive
a3 S0 male asyupt 145 264 £ nortal 150 no positive
24 Bl female asympt 160 303 b normsl 150 yes positive
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Naktadka graficzna Rattle

% R Data Miner - [Rattle [dane)]

Project  Tools  Settings  Help 0 Rarfta larsion 2.6, 26 foganare. com
& O B =l El | (%) ]
Wwkonaj Moty Obwirz Zapisz Feport Export Zatrzymaj Zakoncz
Datz | Explore || Test | TransForm || Cluster | Associate | Model || Evaluate | Log

Source: () Spreadshest () aRFF () ODBC (%) R Dataset! () RDataFile () Library ) Corpus () Scripk

Diata Mame: |dane w

[] Partiion | 70/15/15 | [seed:| |42 S [view]

Target Data Type
| @' Auka {} Cakegaric {} Murneric {} Survival

elnput .Ignu:ure Weight Calculatu:ur:|

Mo, Variable Dakta Type Input Target Feisk. Ident Ignore Weight Zomment
1 age Mumeric @' {} {} {} {} {} Unique: 38
2 sex Cakeqoric @' {} {} {} {} {} Unique: 2
3 chest_pain Categoric @' {} {} {} {} {} Unique: 4
4 trestbps Mumeric @' {} {} {} {} {} Unique: 31
5 chol Mumeric (%) (] (] (] (] (] nique; 150
O Categoric (*) (] (] (] (] (] Unique: 2
7 restecg Cakeqoric @' {} {} {} {} {} Unique: 3
g thalach Mumeric (%) (] (] (] (] (] Unique: &9
9 exang Cakeqoric @' {} {} {} {} {} Unique: 2
10 disease Cakeqoric {} @' {} {} {} {} Unique: 2
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Summary

% R Data Miner - [Rattle (dane)]

Project Tools Settings Help

& 0 E @ E el ® 4

ivkionaj Ty Obwdrz Zapisz Report Export Zatrzymaj  Zakorcz

E Explare |E|| TransForm || Cluster" Associate” Model " Evaluate ||:g|

Type! Distribukions () Carvelation () Principal Companents () Interactive

Summary || Describe [ Basics [ kurtosis [ ] Skewness [ Show Missing [ Cross Tab

Eelow we summarise the dataset.

The data 1s limited to the training dataset.

Data frame:crsidatasetlcrsgsample, clorsginput, crs$risk, crsgtarget)] 200 chservations and 10 variables Maximum # Mas:o

Levels Storage

age
sex 2
chest_pain 4
trestbps

chaol

fhs 2
restecy 3
thalach

[0
" e
o
=
=
[SEN]




= R Data Miner - [Rattle (dane)]

Project  Tools Settings Help

& (3 = = E =& & sl

A G H Wiwkonaj Py Cbvadrz Fapisz Repork Expork Zaktrzymaj Zakoncz

Datel ExplorelTest Transform || Cluster || Assaciake | Model | Evaluate || Log

Tvpe: @ SSummaryE {:} Diskributions {:} Correlakion {:} Principal Components {:} Interactive

Summary [ | Describe [ | Basics [ Kurtosis [ | Skewness [ Show Missing [ ] Cross Tab

S E —
disease 2 1nteger

e e e o e oo T +
| Variable | Levels |
oo e e oo oo o e e e o e oo +
| sex | female, male |
Y o m e e o e e e +
| chest_pain|asympt, atyvp_angina,non_anginal, typ_angina |
e e m e o e e e e e e e e e e e e e e e e e e e e +
| flo= | .t |
e e o m e e e e e e e e e e e e e e e e e e e e e +
| restecqg |Lett_wvent_hyper,normal,st_t wave abrnormality]

For the simple distribution takles below the 1st and =rd Qu.
refer to the first and third quartiles, indicating that 25
of the observations have values of that variable which are
Less than or greater than (respectively) the valus Listed.

age Sex chest_pain tresthps chaol
M. Hye= W alo] female: 53 asympt FE=ht M1 . H=t= M1 . HE ke =o'
1=t Qu. 142,00 male 1147 atyp_angina:77 1st Qu.t120.0 1st Cu.:211.0
Median :42.00 non_anginal: 34 Madian :1320.0 Median 2500
Mean HE = typ_angina : = Mean 11=E=E.7 Mean I252.0
Srd Qu. 154,00 srd Qu.:l40.0 Srd Qu.:iZ2FF.S
Max . HUs= o 1o Max . =0 o] Max . HUsl00s o]
fhs restecy thalach Rl disease
f:l1z4 Lett_wvent_hyper ) M1 . HEE ==l no 114z negative: 135
t: 15 normal 1157 1st Qu.:1z2.0 yes: 53 positive: &5
=t_t wave_abnormality: =2 Median :140.0
Mean i R =
Srd Qu. 1552
Max . HpR=lo o]

Fattle timestamp: Z015-12-12 19:29:52 Beata
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Korelacja pomiedzy zmiennymi

% R Data Miner - [Rattle (dane)]

Project Tools  Setktings  Help
& 3 = =
Whelkonaj Moty Okwdrz Zapisz

=

Report

4|

Expork

Date| EKF'|DFE|TESI: Transform || Cluster | Associabe | Model | Evaluate | Log

Tvpe:

@

Zakrzwmaj

]

Zakancz

() Summary () Distributions

Ordered [ | Explore Missing [ ] Hierarchical Method:

Fearson A

{:‘-' Interactive

thalach

chaol

a2

thalach
jaolalalolalyl
-, 1454145

tresthps -0.1704720

-0, 40055659

chaol

-0, 145414=
1. CE0E0e
0, 1207852
01354072

Fattle timestamp: 2015-12-13 19:

Correlation summary using the 'Pearson' covarlance.

tresthps age
-0.1704780 -0, 4905555
0.1307a52 0. 1354072
10000000 O, 1994007
0.199420%F 1., 0000000
21:45 Beata

Mote that only correlations between numeric variables are reported.




Explore - >Distribution
AGH

% R Data Miner - [Rattle (dane)]

Project Tools  Settings  Help

& O B A 8 = ®@ 4

© Wykonai [y Obwirz Zapisz Report Export Zakrzymaj  Zakorcz

Datz EXP‘Df’ElTEst Transform || Cluster | Assodiate | Model | Evaluate | Log

0 Ratile Version 2.6.25 fogaware. com

Type: OSummary @ Distributions O Carrelation O Principal Compaonents O Interactive
Numeric: Wyczysé  Plots per Page: |4 %= [ annatate

[] Benford Bars  Benford Digit: [‘ ® abs O +ve O e

Target: disease

Mo, Variable Box Plat Histogram  Cumulative Benford Min; Median/Mean; Max

1 oae [ O O 28,00; 49.00747.85; 66.00
4 tresthps [] O O O 92.00; 130.00{132.75; 200.00 . . .
5 chal [F [F F §5.00; 248,00,249,37; A03.00 DIStrIbUtIOn Of age [Sample}
B thslach [ O O O £2.00; 140,00/139.18; 190.00 by disease
2 - 0 Al _
IR a negative
B . | positive
=2
=t 1
= =g !
Categoric: Wyczysd = ——
; Lo E 1
Mo Wariable  Bar Plot Dot Plak Mosaic Levels -~ :
2 sex O O z = s
3 chest_pain [] O O 4 — =
£ fbs O O O z = i
7 restecs [ | 3 = T O O g g i
9 exang O O O z
10 disease O O [} z SD ‘q'D ED BD
age
Rattle 2015-gru-13 22:35:45 Beata

Distribution of chol (sample)
by disease

M O Al

O negative

O positive
=
(&)
=
(k]
=
[a
=
[

T
A~

00 200 300 400 500 6OO

chal
Rattle 2015-gru-13 22:35:48 Beata




ﬁ Explore - > Distribution
AGH

'F R Data Miner - [Rattle (dane)]
Project  Tools  Settings  Help

@|DE&E|D4I|0W

o Ratdle Varsion 2.6.76 fogaware. com

i Wykonaj Moy Obwidrz Zapisz Report Export Zatrzymaj  Zakoricz
W" Transfarm " Clusker " Associate " Model " Evaluate ":g| MOS&iC Of seXx (S ample)
Type: O Sumrmary @ Diskributions O Carrelation O Principal Components O Inkeractive by dlsease

MNumeric: ‘Wyczwsd Plots per Page: |4 * [ annatate

[] Benford Bars ~ Benfard Digit: [A @ abs O +ve O e

£
Mo, Yariable Box Plot Histogram  Cumulative | Benford IMin; Median/Mean; Max 8 %
1 oage [ O O 28.00; 49.00/47,85; £6.00 s "

4 tresthps [] O ] O 92,00; 130,00/132,75; 200,00 %
5 chal [F [F] [F #5.00; 248,00/249,37; 603,00 2z
g thaach [] O ] O §2.00; 140,00139,18; 190,00 g

Sex
Rattle 2015-gru-13 22:37.0% Beata

m Mosaic of restecg (sample)

Categoric: Wyczyse / / by disease

J(Mo. Wariable Ear Plat Dat Plok Mosaic Lewvels

2 sex O O 2

3 chest_pain [] L} O 4 "
b

& fbs O O O 2 )

7 restecg D D 3 8 ]

9 exang O O ] 2 %

o ) ) ) 2 : _
&
[
(=]
=3

restecg
Rattle 2015-gru-13 22:37.0% Beata

=t t wave abnoefblient hyper




Transform - > Rescale/Order

L

'R Data Miner, - [Rattle {dane)]

Project  Tools  Settings  Help

& O = =l E el (] ol

W\,.rl;l:nnaj Ty Ctwidrz Zapisz Report Expart Zatrzymaj Zakoncz
Datz | Explore | Test| Transform |Cluster Associate || Model | Evaluate | Log ® Przes ka Iowa n Ie
Type: | %) Rescale |0 Impute (O Recode ) Cleanup . V4 7/ =
e Redukcja skosnosci
Mormalize: {0 Receprer () Scale [0-1] 0 -MedianMaD () Matural Log () Log 10 () Mabrix

Crder: () Rark (%) Interval Mumber of Groups: (5 = [ J U Z u pe+n i e n i e
brakujgcych danych

4o, Mariable Data Type and Mumber Missing

1 age hurmeric [28 to 66; uniQue=38; mean=47; median=49; ignored].

7 sEx Categorical [2 levels). Y Z m i a n a d a n yC h
3 chest_pain Categorical [4 levels]. . , .

4 trestbps  Mumeric [92 to 200; unigue=31; mean=132; median=130]. I I O SCI O Wyc h n a
5 chol Murmetic [85 to 603; unique=150; mean=249; madian=z243]. . 7 .

6 fbs Categorical [2 levels). J a ko SC I OW e

7 restecg Cateqorical [3 levels].

3 thalach Mumeric [32 ko 190; unique=69; mean=139; median=140].

9 exang Categorical [2 levels].

10 disease Categorical [2 levels).

11 RRC_age  Mumeric [-2,53 to 2,31; unigue=38; mean=-0.00; median=0,15], Mo code export,
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Frequency

10 20 30 40 50 BO

0

Transform - > Rescale

Distribution of age (sample)

=

by disease

O Al

P g negative
] | positive

30 40 alll B0

age
Rattle 2015-gru-13 222:35:48 Beata

Frequency

50

40

an

20

10

o -

Distribution of RRC_age (sample)

by disease
0 Al
O negative
O positive
=24 ]
| \||||||||||||l||||\II‘IIIIIIII‘I\IIII\II|
3 -2 -1 0 1 2

RREC_age
Rattle 2015-gru-20 18:27.27 Beata




CI U Ste r— G RU POWAN I E forma automatycznego

taczenia (grupowania) obiektow, ktore s do siebie podobne wedtug okreslonych
kryteriow

= R Data Miner - [Rattle [dane)]

Projeck Tools Settings Help

& [ = = E ==| (= sl

wenvkorai Py Dkwdrz Zapisz Repork Expork Zakrzvraj Zakorfcz

Daks | Explore | Tesk TransForml Clusterl.ﬂ\ssociate Model || Evaluate | Log

Type: (&) KMeans () Ewkm () Hierarchical () BiCluster

Mumber of clusters: | i0 [ [Seed: ] |42 < Runs: 1 =

[ 1terate Clusters Plots: EDataél [Discriminant]

Zluster sizes:

[1] "1z 28 237 25 12T 230 3 23 38 11"
Data m=ans:
tresthps chaol thalach FFRC_age
12285500000 252, QOS000050 1390 SO0 (e ats T DTty R
CTluster centers:
tresthps chol thalach FRZ_age
1 14495154 174 00D 1549, -0 10FEE151
2 121 0@ 183, 1250 179, 8 -1.20731=242
= 12229732 Z210.9152 147 . - DL Z200EE212
B 14%.3452 211 oD 114, ¢ DL S5401593
= 1=0 . FEaaz IEd. a9z 125, DL S2eT0l19%
= 135, 000D 27O SO0 111 . DL ES1Z223T A
7 S50 0000 125, =0 - DL 192284330
=3 S0g4.5217 153, - D 120D E0ET
= 255.41a7 144, L= e ==
1o 1494=.1 254 .2122 171 .

within cluster sum of squares:

[1] TFA4D. T3 2501 825 18789370 195190001 21442779 245320 8284 4SSl a8z
[8] 1le2ls.788 13562.893 4752522

Time taken: ©.05 secs

Sattle timestamp: 2015-1Z2-20 Z1:43:05 Beata




Podsumowanie

Powszechnie dostepne narzedzie
Nie wymaga umiejetnosci programowania

Graficzny interfejs utatwiajqcy korzystanie
z pakietu

Pozwala na ulepszanie swoich mozliwosci
przez zaawansowanych uzytkownikow
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Dziekuje za uwage!



