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[TouyemMy Mbl NCMONBL3YEM NHCTPYMEHTbLI BU3yaribHOro
aHanus3a gaHHbIX?

CerogHs pe3ylibTaTbl aHalrin3da AaHHbIX NMO3BOJIAKOT MO HOBOMY B3ITIAHYTb Ha
npouecchl npouncxoadawme Ha npearnpuaTnn. N nns aToro HY)XXHa MOoJeJib A4
TOro M NHOIro BUAeHmnA U nocneayruiero aHasninm3a 3Toro sBnaeHuA

Hy>eH WMHCTPYMEHT, KOTOPbIA NO3BONUT BaM ObICTPO MOCTPOUTL U
npoaHanM3anpoBaTtb MOAENb



Visual data mining (VDM)

Human-related Computing
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: psychology technology

aaHHbIX (VDM) - 910 npouecc

. I Som —
B3aMMOOENCTBUS N aHaNNTUYECKNX I \/ Data mining
paccyXaeHun ¢ O gHUM NN HECKOSTbKUMU > Visual data mining <
BU3yasibHbIMU NpeacTaBlieHNAMU | Docision - Knowledge

| L discovery
abCTpaKkTHbIX AaHHbIX. ATOT NPOLECC MOXET N g |

: Visual | | visualisation Digital media &
NnpmMBECTU K BU3yalibHOMY O6Hapy>KeHV||'O arts 1 — environments
YCTONYMBbIX LLAOMOHOB B 3TUX AaHHbIX UMK L R N

npegoctTaBUTb HEKOTOPbIE peKOMEeHOaUUN Nno
NMPUMEHEHUIO APYIrMX MeTOO0B aHalln3a
OaHHbIX N aHalrin3a AaHHbIX.



Orange: Data Mining Fruitful and Fun

[laHHbIN NpoAYKT NpegnaraetT MallnMHHOe

oOy4yeHne ¢ OTKPbITbIM UCXOAHbLIM KOAOM O r 0 n
N BU3yanusauus gaHHbIX 419 HOBUYKOB

n aKkcnepToB. IHTepaKTUBHLIE paboyne DATA MINING
npoLecchbl aHanmsa AaHHbIX ¢ 00SbLIMM FRUITFULEEUN
HabOpPOM MHCTPYMEHTOB.

download orange.biolab.si/download/


https://orange.biolab.si/download/

Orange: IHTepaKTUBHbIN aHanNnn3 gaHHbIX
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Component-Based Data Mining

B Orange, aHanu3 gaHHbIX
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0OpaboTKK, BU3yanusaumu, File i
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Clever Workflow Design Interface

g

Visual spreadsheet browser* - olEN|

File Edit View Widget Options Help

Orange poCT B UCNOSIb30BaHUM daxe Ans
HaA4YNHALWUNX. HauHute ¢ Bna)xeta <Da|7|n,
n Orange dBTOMAaTUN4ECKU NpensioxXnT

0‘3 Search for widget or select from the list.
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.

BbITb K HEMY NoakmoYeHbl. Hanpumep, 2 [T | 8 Oitance it
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Orange: File widget

Orange MOXeT MMMNopTUPOBaTb
doawnn ¢ 3anaTon unm
Tabynauuen, dpann Excel nnum
Google Sheet.

Heobxoaumo nomMmeTuTb
cTonbubl 1 BblOpaTb LEeNneByto
NepeMeEHHYHo, YTOObI
anroputMbl paboTtanu BepHO

@ Fie: [rsmb @ v@h.. || Dreod@
Ows: (@ v|
nfo @

150 r\sﬂn(s) 4 feature(s), 0 meta attribute(s)
Classification; discrete dass with 3 values.

Columns (Double dick to edit) @

1 sepal length @ numeric feature
2 sepal width @ numeric feature
3 petal length @ numeric feature
4 petal width @ numeric feature
R |

Browsedou.lnmtaﬁmdataseule |° Report I




Buoxet viewer B Orange

vdla idoie wvwee
Info rfm ‘ rfm ‘ _
793 instances (no missing values) [ monetary value ~ customer recency frequency E
2 features (no missing values) I Aaron Bergman > 182 <4
Discrete class with 4 values (no ; Adrian Shami 30 - 74 <4 [
missing values) . . 1
7 A Aimee Bixby 30 - 74 4 -6
5ar{15::)attr1bute (Batmisotng Alan Barnes < 30 6 -8 File Data Table
Alan Shonely = 182 6 -8
Variabl Alejandro Ballentine 74 - 182 |= 8
ariapies Aleksandra Gannaway 74 - 182 < 4
v Show variable labels (if present) Alex Grayson < 30 4 -6
Visualize numeric values :}fx R:“'S:ﬂth 743(; 182 : 4 =
ice McCar < a
v/ Color by instance classes Allcn Arnold 2 < 30 =8
Sel " Allen Goldenen 74 - 182 4 -6
electiurn Alyssa Crouse > 182 < 4
v/ Select full rows Andrew Roberts < 30 4 -6
Andy Yotov < 30 < 4
Anemone Ratner = 182 <4
Angele Hood < 30 <4
Ann Steele 74 - 182 6 - 8
— Anna Chung > 182 4 -6
Restore Original Order | Anthony Garverick 74 - 182 <4
Anthony 0'Donnell = 182 < 4
‘ Anthony Witt < 30 < 4 |
Y Art Foster > 182 <4 ~




Orange: BugxeT Bblbopa cTonobuoB

/Il3MeHeHne HazHavyeHns aTpubyToB vl variaes

npovcxoauT B BUAXeTe «BbibpaTh cTonbLb!» S
HeobXx0aMMO NOATBEPANTb, HaXaB KHOMKY — i
«MpuMeHnTbY». [laHHbIe N3 3TOro BUKeTa — ol

nocTynatoT B TabnuLy AaHHbIX, KOTOpast o

oToOpaxaeT AaHHbIE.

=% '\ Data f m Data | ==
¢ s.
’l' ')/ “"I “,' - -

File Select Columns Data Table Reset

2 B

Blockchain Power

Down

up

Down

Up

Down

Features

Target Variable

Meta Attributes
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Orange: Probably the best widget for mapping

Bbl MmOXeTe oToOpa3nTb CBOU
OaHHble HENOCPEACTBEHHO B
Bumxete MS Excel,
NCNONb3ys 3HaK xewa («#»).
[Mpedomkckl ans posrnen
aTpnbyTOB:

e C. KaTteropuanbHbIN
e m: MeTa

® {.MPONyCcTUTb

® W: BEeC dK3emmnndpa

Untitled.tab

EEH S & -
HOME INSERT
Al v
A B
1 ImD#functionlmS#gene
2 |Proteas YDRA2TW
3 |Proteas YGLD48C
1 |Resp YBRO39W
5 ‘Ribo YKL130W
& |Ribo YHR021C
7 Resp YDR178W
B8 Resp YLLO41C
9 'Resp YOROB5W
10 ‘
11|
12 |
13

sample-head.ylsy - Excel

PAGE LAYOUT FORMULAS
f\ mD#function
| & | D
spo-early  spo-mid
0.301 0.546
0.208
-0.179 -0.219
-0.085 -0.161
-0.216 -0.253
0.017 0.07
0.115
0.005 -0.023
|j£

DATA REVIEW VIEW
. E F
c#heat 0 ifheat 10
-0.009
-0.061 -0.039
-0.097
-0.061 -0.265
-0.228 -0.168
0.058 0.286
0.033 0.262
-0.038 0.222

? M - M0 X

ADD-INS

-

i#heat 20
0.024
0.003
-0.011
-0.419
-0.228
0.205
0.054
0.088

[»
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Orange: doopmMmpoBaHne naHenen gaHHbIX

Tunbl NepeMeHHbIX:

C: HenpepblBHbIE
D:OunckpeTHble
T:BpemMeHHble
S:TecToBbIN

H ©- ¢
HOME

G3 4

A
1 function
2 d
3 |meta
4 |Proteas
5 Proteas
6 Resp
7 |Ribo
8 Ribo
9 |Resp
10 Resp
11 Resp

READY

INSERT

B
gene
s
meta
YDR427W
YGLO48C
YBRO3SW
YKL180W
YHR021C
YDR178W
YLLO41C
YORO65W

Untitled.tab

sample.txt - Excel

? EH

o X
TEAM ’

»

PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS
f‘ ignore
C D E F G
spo-early spo-mid heat 0 heat 10 heat 20
c c c c c
class ignore |ignore .l
0.301 0.546 -0.009 0.024
0.208 -0.061 -0.039 0.003
-0.179 -0.219 -0.097 -0.011
-0.085 -0.161 -0.061 -0.265 -0.419
-0.216 -0.253 -0.228 -0.168 -0.228
0.017 0.07 0.058 0.286 0.205
0.115 0.033 0.262 0.054
0.005 -0.023 -0.038 0.222 0.088
® J
H M -———+ 100%
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Orange: SQL = nogknto4veHne

Buoxet SQL obpaulaetcs K AaHHbIM, XpaHALWMMCS B
0a3e gaHHbiXx SQL. OH MOXeT noaknyaTbecs K

PostgreSQL (TpebyeTca moaynb psycopg?2) nnu k SQL | |

Server (TpebyeTtca moaynb pumsql).

Server

? B

&) Please install a backend to use this widget

m
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Kak OOMmKHO BbIrmaaeTb U uccrneagoBaHme (eCTb OLUUNOKU
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@ k-Means §
D Random Forest ~
View of selected
column (Blockchain
Power) SVM
A
Naive Bayes

15



BuoxeT npenpoueccuHra widget

Preprocessors

s Discretize Continuous Variables
Continuize Discrete Variables
Impute Missing Values

Select Relevant Features
Select Random Features
Normalize Features

Randomize

Principal Component Analysis

"Hk>Ha@ i

CUR Matrix Decomposition

Normalize Features
Center: | Center by Mean

Scale: | Scale by span

Discretize Continuous Variables
Entropy-MDL discretization
®) Equal frequency discretization
Equal width discretization

Number of intervals (for equal width/frequency)

Remove numeric features
Randomize

Randomize: Classes

Replicable shuffling: v

Preprocessors

< Discretize Continuous Variables

&%= Continuize Discrete Variables

g% Impute Missing Values

m Select Relevant Features

m Select Random Features

/\. Normalize Features

7‘(— Randomize

M Principal Component Analysis

m CUR Matrix Decomposition

Output

o Equal frequency discretization
Equal width discretization
Number of intervals (for equal width/frequency)

Remove numeric features

Randomize

Randomize: Meta data
Replicable shuffling: v
Normalize Features

Center: | Center by Mean

Scale: | Scale by SD

Impute Missing Values
® Average/Most frequent
Replace with random value

Remove rows with missing values.

16




3anonHeHne nNponycKosB

Hanpumep cpegHum. ol
ge/Most frequent
As a distinct value
Model-based imputer (simple tree)
Random values

Remove instances with unknown values

a Individual Attribute Settings
\ m Kred Inflilence Default (above)
El - m Kred Outreach Don't impute
m m Tweets Average/Most frequent
m Retweets As a distinct value
m @Mentions Model-based imputer (simple tree)
- / m Blockchain Power Random values
:\ Remove instances with unknown values
Value
o Restore All to Default
«chain

v Apply automatically 17




[ncpeTnsayms

Entropy-MDL pekypcmnBHO
pasgensieT aTpuoyr,
MaKCUMU3UPYH NPUPOCT
NHGOPMaLMKM, NOKa YCUSTIEHNE He
CTaHeT MeHbLUEe MUHUManbHOW
ONMHbI ONUcaHus pa3pesa

Equal-frequency pacnpegensieT Ha
3aJaHHOE KONNYeCTBO MHTEpPBAroB

Equal-width paBHomMmepHO
pa3bunBaeT gmanasoH mexay
HaMMeHbLLUUM N HandonbLUUM
HabngaeMbliM 3HAYEHNEM

ipedia

k-Means

Default Discretization

Equal-frequency discretization ® Leave numeric
Equal-width discretization

Remove numeric variables

Individual Attribute Settings

m Kred Influence: Default

m Kred Outreach: Leave numeric

m Tweets:

m Retweets: Equal-frequency discretization

m @Mentions: ® Equal-width discretization

I e TSN~ Num. of intervals: | 5 |3
Remove attribute

4 »

V! Apblv automaticallv
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[10 anckpeTmnsauymm v nocne

rfm | rfm |

customer recency frequency inetary vali
1 |Aaron Bergman 415 3 887
2 |Aaron Hawkins 12 7 1744
'3 |Aaron Smayling 88 7 3050
4 |Adam Bellavance 54 8 7756
5 |Adam Hart 34 10 3249
6 Adam Shillingsburg 28 9 3256
7 |Adrian Barton 41 10 14474
'8 |Adrian Hane 60 7 1734
9 |Adrian Shami 41 2 59
110 |Aimee Bixby 41 5 968
11 Alan Barnes 25 8 1114
12 Alan Dominguez 29 8 6107
113 |Alan Haines 55 4 1587
14 |Alan Hwang 6 9 4806
115 |Alan Schoenberger 22 5 4261
116 |Alan Shonely 192 7 585
117 |Alejandro Ballentine 166 9 914
FAIejandro Grove 278 5 2584
119 |Alejandro Savely 19 6 3214
20 |Aleksandra Gannaway 118 4 368
21 |Alex Avila 184 5 5564
22 |Alex Grayson 8 5 662
123 |Alex Russell 111 4 1056

monetary value ~

customer

recency frequency

Aaron Bergman
Adrian Shami
Aimee Bixby

Alan Barnes

Alan Shonely
Alejandro Ballentine
Aleksandra Gannaway
Alex Grayson

Alex Russell
Alice McCarthy
Allen Armold
Allen Goldenen
Alyssa Crouse
Andrew Roberts
Andy Yotov
Anemone Ratner
Angele Hood

Ann Steele

Anna Chung
Anthony Garverick
Anthony 0'Donnell
Anthony Witt

Art Foster

> 182 <4
30 -74 <4
30 -74 4-6
< 30 6 -8
> 182 6 -8
74 - 182 =8
74 - 182 <4
< 30 4 -6
74 - 182 < 4
< 30 4 -6
< 30 =8
74 - 182 (3 -6
> 182 < 4
< 30 4 -6
< 30 <4
> 182 < 4
< 30 < 4
74 - 182 (6 - 8
> 182 4:~6
74 - 182 < 4
> 182 < 4
< 30 < 4
> 182 <4
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Bbibopku npeagcraBuTenbHbIE

Data Sampler widget peanunsyert
HECKONbKO METOA0B BbIOOPKYK
AaHHbIX. OH BbIBOAUT BbIOOPOYHbLIN Y
O0MOJSTHUTESbHbIN HAbop AaHHbIX (C
aK3emMnnapamMmm n3 BxogHoro Habopa,
KOTOpPble He BKMYEHbI B HAOOP
BbIOOPOYHbIX JAHHbIX).

Train data = 30% of Alf
Data

Data

Information

99 instances in input dataset.
Outputting 31 instances.
Sampling Type

® Fixed proportion of data:

Fixed sample size
Instances: 1

Sample with replacement

20



Test & Score:

Sampling
Cross validation
Number of folds:

v Stratified

Random sampling
Repeat train/test:
Training set size:
V| Stratified
Leave one out
Test on train data

(@) Test on test data

Target Class

1199 - 397

?2 B

10

|10
66 %

v

v

Evaluation Results

Method « AUC
Tree 0.967
SVM 0.750

Random Forest 1.000
Naive Bayes  1.000

CA
0.968
0.581
1.000
1.000

F1 Precision
0.923 1.000
0.480 0.333
1.000 1.000
1.000 1.000

Recall
0.857
0.857
1.000
1.000

Sampling

Cross validation
Number of folds: | 10 -
V| Stratified

_) Random sampling

Repeat trainftest: |10 ~ |

Training set size: |66 % ~
V| Stratified

Leave one out

e Test on train data

_) Test on test data

Target Class

199 - 397 - |

2B

Evaluation Results

Method =« AUC CA F1 Precision Recall
Tree 0.987 0.970 0.933 0.955 0.913
SVM 0.720 0.657 0.541 0.392 0.870
Random Forest 1.000 1.000 1.000 1.000 1.000
Naive Bayes 0.960 0.919 0.846 0.759 0.957

/I\ Test data is present but unused. Select 'Test on test data' to use it.



Confusion Matrix nnn owmnook

< 199 199-397 397 -594 594 -792 =792

< 199 0 0 0 0
199 - 397 1 1 0 0
397 - 594 0 0 0 0
594 - 792 0 0 0 0

=792 0 0 0 3 -

5 36 21 20 16 6

Actual
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