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N156neY (Installation)

#1501 THan Orange laannuSulee https:/orange.biolab.si

Orange

& orange.biolab.si

- Data Mining Fruitful & Fun

Data Mining
Fruitful and Fun

Open source machine learning and data visualization
for novice and expert. Interactive data analysis
workflows with alarge toolbox.

Download Orange

O ra n ? Features  Screenshots

s AanNuY Download %3211/1 Download Orange

Download Docs  Blog  Training Donate

e0e < [im] ® @ orange.biolab.si [v] o Jul =)
Orange - Download ’T
Home  Screenshots Download Docs Blog  Training Donate

OI’GH?
(=)

Windows

Download the latest version for macQOS

Download Orange 3.14.0

Bundle (Default)
Orange3-3.14.0.dmg

O

macOS

Auniversal bundle with everything packed in and ready to use. Use right-click, Open when using for the first time.

Linux / Source

« dunsatdanmiulvanldsunsulanniug 3 0S Usenaunig Windows, macOS Lag

Linux / Source

« faldan OS d@53au5a8 nUuludani Download Orange <version>
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o Maunlanulvan lwauad macOS 1nelWada Orange3-3.140.dmg Taaii 3.14.0 Aa
version 2av11/51Ln54 orange N laa1IUTNan

[ NON || Orange

g Copying “"Orange3"” to "Applications”

ol

391.5 MB of 450.9 MB - About 5 seconds

Applications

3

13
[
o
[
m
=]
R
o
=
=

|2 Orange3-2.14.0.dmg Orange3-3.14.0.dmg
=]

o nuulusullandniilna Orange3-3.14.0.dmg [NaAAAY T1/5LLN3)

o HafinnvddaaausasdinisaidaTusunsudunalaein e ldsinsuiifnseisanin
Orange3

Oran Home  Screenshots Download  Docs Blog
- Q orange3 @

TOP HITS
@ Orange - Data Mining Fruitful & Fun -

24 orange_mans@yahoo.com
I DOCUMENTS

E orange3-training-doc.odt
FOLDERS

[ Orange3-Training

Wi IMAGES -
= orange-error.png OrangeB
) Version: 3.13.0
= orange02.png
= orange0l.png
=  hsv-orange.png
= color-orange.jpg Kind Application
Created 04/07/2018
Download the latest ver  waeemessaces Modified 04/07/2018
(] You have earned the ‘Apples & Ora... Last opened 11/07/2018

Download Orange 3.14.0
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Orange - Download for macOS +

Ora n? Home  Screenshots Download Docs Blog  Training Donate

(1)

Windows Linux / Source

Download the latest version for macOS

Download Orange 3.14.0

Bundle (Default)
Orange3-3.14.0.dmg

o WaudalalnaaaTusunsuiddadausasasiiallsunsy Orange tialulaeiu

©]
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Data

Visualize

Model
Eval

uate
-2 v -
vjem 7
i e £
Test & .. Confusion  ROC
Score  Predictio. TLihe  Analysis D m ®
E : = New Open Recent

Calibration
Plot

shod ke

[_Noxe] 99 Welcome to Orange Data Mining

Lift Curve

i | Unsupervised
o o 3
Tutorials Examples ‘Get Started
Show at startup Help us improve!

i H T "1 @
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Buaulaiu Orange (Getting Started with Orange)

« WasanTsunsu Orange LUFAINUINI Welcome to Orange Data Mining

Data

s
% Visualize
_I_

°2* Model
% Evaluat [ ] o Welcome to Orange Data Mining
Je: Evaluate
. v -
vjem &
L ® 5 L
Test& - Conlfusion ROC
score  PrEdEtO T Analysis D Ef ®
L KJ New Open Recent
Lift Curve C“‘;’;:‘“”
i Unsupervised
[ovwewe”
L3
Tutorials Examples Get Started
Show at startup Help us improve!

«  INUUIATY Welcome to Orange Data Mining #13150L30NI4ANN 9 L2l
a579Walun (New)

(alwana (Open)

(alnaandm (Recent)

\lngeaae1v (Examples)

o

(¢]

(@]

o

\lngérat (Examples)

e lunsaiimdnii Examples 3=151neaa19Tuni1svinviuaaslilsinsu Orange A0
malail



6 Orange: A Visual Programming Tool for Machine Learning and Data Analytics

® 00 @ Example Workflows

Example Workflows

File and Data Table

The basic data mining units in Orange | AFie widge!, Dousle A Data Table widgeL.

are called widgets. There are widgels | S Penitane. Doutte cick the von

for reading the data, preprocessing, spreadsheat. The output of the
visualization, clustering, classification * Data Table 1o send
and others. Widgets communicate out any data {rows)

that are selected fo

through channels. Data minin the widgat.

ow is thus a collection of D

widgets and communication channels. \

This output is not used. hence
In this workflow, there is a File widget File rD“T*"“ :“;"‘,f,'{',‘:;?a‘h?ﬂf;ckm
that reads the data. File widget ™ .. The input ol the on its ican frem the toolbex on
communicates this data to Data Table Pl widol, B e Wit the lft, cannect the auput o
widget that shows the data Daia Taole (1) and check i ihe
spreadsheet. Notice how the output of selected data from Data Table is
the file widget is connected to the unication Ingaed mﬂeﬁ;%ﬁ;"m
input of the Data Table widget. In m{" Passes e bot widgels are open, tal [
Orange, the outputs of the widgets v e b their windows display
are on the rght and the inputs on the Table.
left of the

Path: /Applications/Orange3.app/Contents/Frameworks/Python.fr... pplication/workflows/1 1 0-file-and-data-table-widget.ows

ile and Data Table Interactive Visualization of Data  Classification Tree  Principal Component Hi
Visualizations Subsets Analysis

® 00 @ Example Workflows

Example Workflows

Visualization of Data P ——
Subsets to b tho seisctad
Some visualization widgets, like

Scatter Plot and several data project

widgets, can expose the data

instances in the data subset. In this \ ™
workflow, Scatter Plot visualize the D } &

data from the input data file, but also

marks the data points that have been File Scattar Plot

selected in the Data Table (selected

rows).
Again, this workflow works best if both ( O }

Scatter Plot and Data Table are open. /Dm_rm Doutte lick cn tis chanmet

ta chack that data from Data
Tabie 5 Indeed fed as 8
dlala subget.

and selecl a dala

File and Data Table Interactive UETEFETAOIEPEEN  Classification Tree  Principal Component Hi
Visualizations Subsets Analysis [«




« Waldanmagninadnis eanilu O

[ ]
[ ]

Data

A Guide to Mastering Orange for Research 7

pen [Waldngala819tiu

@ 110-file-and-data-table-widget.ows

Visualize

HE H

Model

52

Evaluate

24|

Qe F |~

Confusion ROC
Matrix Analysis

e o

Test&
Score

N

Calibration
Plot

Pradictio...

Lift Curve

4 | Unsupervised

({laWainn (Open)

«  wineavnsidalnaiiuinia

Data

A File widget. Double
click to open it and
select the dataset file.

!

D } Data {

e \

The output of the The input of the the left, connect the ouput of
File widget. Data Table widget. Data Table to the input of new
Data Table (1) and check if the
selected data from Data Table is
The communication indeed sent to the downstream

channel. It passes the
dataset from the File
widget to the Data

Table.

o

A Data Table widget.
Double click the icon
loseethe dataina

spreadsheet. The output of the

Data Table to send

x out any data (rows)
that are selected to

the widget.
rDava Table

This output is not used, hence
dashed line. You can add

another Data Table by clicking
on its icon from the toolbox on

widget. This demo works best if
both widgets are open, that is,
their windows displayed.

gILAIdIUN50AANT Open

@ 110-file-and-data-table-widget.ows

Visualize

HE E

Model

o2

Evaluate

x5
e
s lx

L8 U

Test &
Seore

N

Calibration
Plot

Confusion ROC

Predictio... Matrix Analysis

Lift Curve

g | Unsupervised

[EN] < | > = v | () Documents —iCloud o ] (] Q Search
Favorites iCloud storage is full. | Upgrade... | | Learn More... |
22 Dropbox 29 Arduino »
[ Burn Temporary »
[ Desktop [ image .
B AllMy Files
A . [0 MATLAB »
Applications 9 RDC Connections »
o Downloads
iCloud
1 iCloud Drive
= Desktop
[ Documents knn-test1.ows
e Orange Canvas Schema - 16 KB
Google Drive £ Created Monday, 18 June 2018 at 22:01
Q Crange . Modified Saturday, 30 June 2018 at 22:53
9 - Last opened Saturday, 30 June 2018 at 22:53
Shared Add Tags...
MNew Folder Cancel Open
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« nituAdnNilu Open WaldalWanaain15azvineu

e0e @ knn-test1.ows
[T] pata
a3 E Rey '8 Sam Mpie -,
N e mamJn Da
u Visualize D iz IOt~ 'ra%
’:i:‘ Model Data Sampler . A
z : "
7 =; Evaluate File Ve Test & Score
.s
ox ’ 1
vem i "y
A - *|me &
kMN
Tesl & Confusion ROC
L Matrix Analysis
vea
Lift Curve  Calibraticn Data 4 ~.1.'
0
& | Unsupervised kNN (1) £}
= ity 2
File (2)
g - Evaluation Results
n
4 F Testascore (1)
a est & Score
4 % £
o g
o
B <
Data Table Predictions

Waadnnlu Open TuUsunsuaziuidaninauayllsinsy Orange G IWadsliungna .ows

d579alva (New)

. mﬂmaqn'ﬁaswvl:vxla‘lmimuﬁnﬂﬁﬂﬁ New

@a9N1598vi19U Usznaumie Title wax Description
o Title - FavavTUsian

°  Description — s1gavidanuavlilsiam

maﬂamn New mﬂuumﬂmngwmmo Workflow Info Infinnsuazdaanuasllsianii

° lJJE]WJJW’i’]ﬂauLE]ﬂﬂmﬂﬂﬂﬂ’ﬁ‘lﬁﬂaﬂ‘ﬂﬂu OK LW?JL'iJJﬂuﬂ’]’i‘VI'N’]u
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200
[TT] pata —
Visualize
3 o ‘Workflow Info
Model
#&%  Evaluate Workflow Info
x| Tiie
A xme A I I
: untitled
L:tr:' Predictio... Cﬂ,;\;llx;m Ann;l,yi‘ls
|E E Description
Lift Curve Calibration

Plot

g | Unsupervised

Cconcel (D

Show when | make a New Workflow. You can also edit Workflow Info later (File -= Workflow Infa).

« Wamani OK azs1nn 15Ny Orange NWIaNVINU

@00
S —
DI' Data

Visualize

“i% Model

g=; Evaluate

P8

Test &

Canfusion ROC

Predictio.. o HE Analysis

-

i Calibration
Lift Curve Plot

ﬂ ‘ Unsupervised

i # T N~ 1 (@
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naavAiaiia (Toolbox)

Data Visualize
.
UI] Data s Visualize
+ 4
T +
3 Ui
o =
o =
File Datasets  SOL Table Data Table e Box Plst  Distribut
! Viewer
ammm | oy
. ] ot
1 = MR o
= (1]
Paint Data  Data Info SE Sanch Eous Lol FreeViz
" Sampler Columns Diagram Display
=22
s e E B oot
Select Merge . Venn
Rowe Rank Data Concate... Radviz Heat Mag Diagram
]
& : G o
e C
’ Pythagor.. Pythagoer.. CNZ2 Rule
Transpose Randomi.. Preproc.. Impute e Eoaet Viawar
.
e =
2o T @ @
L Model
’ Edit Pythan
Outliers - Colar
Damain Seript "'_E' Model
- -a
L-
.e ' N
%E% % -l Ilh @ o . * e, * 1
O .e -
N Create 5 - Feature
Continuize Class Discretize it constant N2 Rule .
Induction
| P | ™ -
-2- B '!-.‘!- ' g %
[V —_ »*
.= . 'C [ ]
Purge i
Damain K EEE] Random VM Linear
Ferest Regressi...
o
N e
b ™
Naive MNeural
Bayes  daBoost L werk
TR A
Save Load
Model Madel

-
S

Scatter
Plot

Linear
Projection

Silhouwette
Plot

-
e

MNomagr...

il

Trea

y.d

Lagistic
Regressi...

A

Stochastic
Gradient...
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ds: Evaluate
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Unsupervised

ﬁ' Unsupervised

Test &
Score

N\

Lift Curve

v R
v e m
oy X Ee
Confusion ROC
SECICROR Matrix Analysis
Calibration
Plot

A M &=

Distance
File

o

kK=Means

A

Distances

Distance
Matrix

Manifald
Learning

[+

Distance
Transfor...

Distance
Map

PCA

Y

MDS

Hierarchi...
Clustaring

L]

L}

L ] L}
’0 L]

Corrasp...
Analysis

=)

Save
Distance...

11
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"Méuazms'miaga (File and Data Table)

ﬁoaaiw'lﬂéuazmswiaqa (Example of File and Data Table)

s @AnNLuY Help > Examples 1151054 Orange Jstiaalaavaavnisilallsunsu

[
Example Workflows

File and Data Table

The basic data mining units in Orange
are called widgets. There are widgets
for reading the data, preprocessing,
visualization, clustering, classification
and others. Widgets communicate
through channels. Data minin
workflow is thus a collection o

widgets and communication channels.

In this workflow, there is a File widget
that reads the data. File widget
communicates this data to Data Table
widget that shows the data
spreadsheet. Notice how the output of
the file widget is connected fo the
input of the Data Table widget. In
Orange, the outputs of the widgets
are on the right, and the inputs on the
left of the widget.

o Example Workflows

A File widget, Double
click to apen it and
Sehpc th dataset M

|

0

A

The autput of the
File widget

A Data Table widget
Doubde click the izon
1o s thi data in &
spreadsheaat.

V-
fom

The inpul af the
Data Tabla widgat.

thie widget.

The communication
channel. | passes the
dataset from the File
widget to the Data
Tabla.

The: output of the

Data Tabda 1o send
Ut any data (rows)
thal are selectad 1o

This output is not used. hence
dashed line. You can add
anather Data Tabla by clicking
on it ieon frem the toolbox on
the laf, connect the ouput of
Data Tebla 1o the input of new
Dala Tabde (1) and check if the
saelectad data from Data Table i
indeed sent bo the downsineam
widpet. This demo works best if
both widgets are open, thal is,
their windows displayed.

Path: /Applications/Orange3.app/Contents/Frameworks/Python.fr... pplication/workflows/110-ile-and-data-table-widget.ows

Interactive
Visualizations

lle and Data Table

Visualization of Data  Classification Tree  Principal Component

Subsets

Analysis

Cancel

« 31nuUulnidani File and Data Table Laznaiilu Open
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A File widget. Double A Data Table widget.
click to open it and Double click the icon
select the dataset file. 1o see the data in a
spreadsheet. The output of the
Data Table to send

# out any data (rows)
/ that are selected to
D Data the widget.
Fie \ r[}‘m Table \ This output is not used, hence

dashed line. You can add
another Dala Table by clicking

The output of the The input of the on its icon from the toolbox on

he oL ! the left, connect the ouput of
File widget. Data Table widget. Data Table to the input of new

Data Table (1) and check if the
selected data from Data Table is

. indeed sent to the downstream
Trr:e m’r’ﬁ‘“""’a“o?h widget. This demo works best if
channel. Il passes the both widgets are open, that is,
dataset from the File their windows displayed

widget to the Data '

Table.

« Wamdni Open Arlls1ngalaa1vn1silaviulanan (Icon) Biadaan (Widget) File way
Data Table

AINAIDLWLETUAU A
« eudandnilamau File 3nntulzdsinguuinwildannauaya (Dataset)
o ‘lumaawilaviiugauayainda iris Eidunauayananlundsenauldnie 4 attribute
wax 3 class

[ NN ] File
© File: | iris.tab = .. & Reload
I URL:

Info

Iris flower dataset
Classical dataset with 150 instances of Iris setosa, Iris virginica and Iris versicolor.

150 instance(s), 4 feature(s), 0 meta attribute(s)
Classification; categorical class with 3 values.

Columns (Double click to edit)

Mame Type Role Values
1 sepal length M numeric feature
2 sepal width M numeric feature
3 petal length M numeric feature
4 petal width M numeric feature

T

Browse documentation datasets Apply

7B
N
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s wineavNIsldanvayatnaudinisnrinlalnaadniigdinainas

v v 1 v v 1 E e
« nuuazdsinguuianivinidanaayayadu

O R > EE = E S5 . | | [ datasets 2 th [ Q Search
e ' adult_sample.tab
| adult.tab
3% Dropbox | anneal.tab
esktop ' audiology.tal
=] Deskto, 1 sudiol b
E Al My Files | auto-mpg.tab
| balance-scale.tab
#; Applications | banking-crises.tab
o Downloads | breast-canc..nsin-cont.tab
| breast-canc...onsin-disc.tab
iCloud | breast-cancer-wisconsin.tab
T iCloud Drive ' breast-cancer.lab
' bridges.mt1.tab
= Desktop | bridges.mt2.tab
M Documents | bridges.tab
| brown-selected.tab
Devices | bupa.ab
Google Drive = || cartab
[ R conferences.dst
All readable files (*.basket *.bsk *....
Mew Folder Options Cancel Open

« adanaeuayaldsalzuusadlnadniilu Open
o lunsdlil ldanlwuayae iris
o nuulusuilandniilamau Data Table 3zUsngriunnvna Ul

o0 e Data Table
Info
150 instances (no missl’ng ] iris sepal length sepal width petal length petal width
1 X A . .
4 features (no missing values) - 4591 2 2 :: Z g ;
Discrete class with 3 values (no - - . :
missing values) & 4.7 3.2 1.3 0.2
No meta attributes e 4.6 3.1 1.5 0.2
5 5.0 3.6 1.4 0.2
Variabl -] 5.4 3.9 1.7 0.4
riaples
7 4.6 3.4 1.4 0.3
Show variable labels (if present) | 5 5.0 34 15 0.2
|| Visualize numeric values - . : .
Color by instance classes J 4.4 29 1.4 0.2
|10 4.9 31 1.5 0.1
Selection il 5.4 3.7 1.5 0.2
Select full rows 12 4.8 3.4 1.8 0.2
13 4.8 3.0 1.4 0.1
14 4.3 3.0 1.1 0.1
15 5.8 4.0 1.2 0.2
16 5.7 4.4 1.5 0.4
7 5.4 3.9 1.3 0.4
i 5.1 3.5 1.4 0.3
Restore Original Order 3 5.7 3.8 1.7 0.3
20 5.1 3.8 1.5 0.3
Send Automatically n 5.4 3.4 1.7 0.2
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. ‘[mwﬁﬁm"1qazLLam{laHaﬁwmmawm‘ﬂaga iris sﬁaﬂszﬂauﬁaﬂsﬁmﬁaﬁeﬁ”u 150 9%
o &Ta:gauﬁia::uﬂ’) (Instance) azdsznavluane 4 attribute / feature A
= Sepal length
=  Sepal width
= Petal length
= Petal width
o qayafivionne 3 nau (Class / Label) Usznauaie
= jris-setosa
= jris-versicolor
= jris-virginica

Petal
Samples S~
(instances, observations)

Sepal
width

Petal
length

- 5ol 3.5 1.4 0.2 Setosa

2 4.9 3.0 1.4 0.2 Setosa

50 |64 35 4.5 1.2 Versicolor

150 | 5.9 3.0 5.0 1.8 Virginica

| T D
\ Sepal
/ Class labels
Features (targets)

(attributes, measurements, dimensions)

[7i3: https:/rpubs.com/wjholst/322258]

(@]

win'lamau Visualize (Add Visualize Icon)

o nidurinn1ain lanay Visualize liNaiazgan e uadIUayaual iris dataset

s Winlalaadaniiuny (Tab) Visualize LazAdnii lama Scatter Plot 31n1iu Scatter Plot 9
TddsngTu Workflow aaalasinsu



A File widget. Double
click to open it and
select the dataset file.

.

Data

A Guide to Mastering Orange for Research

A Data Table widget.
Double click the icon
1o see the data in a

spreadsheet. The output of the
Data Table to send
out any data (rows)
/ that are selected to
the widget.

1)

Fie \

=

Data Table

This output is not used, hence
dashed line. You can add
another Data Table by clicking

The output of the

The input of the

File widget.

Data Table widg

The communication

channel. It passes the
dataset from the File

widget to the Data
Table.

Scatter Plot

auLandni lanau Scatter Plot tNaQN5IW
o Taunsudaavluiuiivnisnssanauaivaya

on its icon from the toolbox on
the left, connect the ouput of
Data Table to the input of new
Data Table (1) and check if the
selected data from Data Table is
indeed sent to the downstream
widget. This demo works best if
both widgets are open, that is,
their windows displayed.

[ IoN ] Scatter Plot
Axis Data

4.4 Q O Iris-setosa
Axisx: | [0 sepal length

© Iris-versicolor
Axisy: | [0 sepal width 4.2 o)
O Iris-virgini
Find Informative Projections ° BTN
4 [¢]
Jittering: 10 % @
| Jitter numeric values 3.8 -] Q@ 0 0
[eNee}
Point
S a6 e o o
Color: irls 00 o
Shape: | (Same shape) 3.4 o @ @00 @ o0
Size: (Same size) g [ele} ] o
= 32 0 00® O
Label: | (No labels) s e oe o o
° 9 [e3ge o o @0

Symbol size: aleo @00 © @0 oo 0880 00 A0
Cpacits e 00 00000 © ©

2.8 o0 C o O
Plot Properties ®ccoe ©
Show legend © oeoe o
| Show gridlines 28 © 00 O o
" | Show all data on mouse hover o 000 ® o
" | Show class density
" | Show regression line 2.4 © ®
| Label only selected points o o] © o
Zoom/Select 22 oo

o s
1 NRSARNER R 2l ®
. | .
5 [} 7
Send Automatically sepal length
? BB

17
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n1sudnvayaldivianay (Interactive Visualizations)

Tudruiiidunisuaneuiuiivisnisianiuayauuy Visualization
AANNLNY Help > Examples 1151054 Orange zidadinaeavuainislaTysinsu
‘limanidan Interactive Visualizations LLazAAN71u Open

® Example Workflows

Example Workflows

Interactive Visualizations o
This File widget & set 1o

read {he kis dabased.

. « & . Doubla click on
Most of visualizations in Orange are Doutsa clck on s o Scanar Fict ioon g
interactive. Like Scatter Plot. Double i e pbssurve o This e e e earn Dinta Table wickget shaws
click its icon to open the p|ot and by kAl WOrks far some salectng the paints fram hve dlata sLngel seected
click-and-drag select few data glher dalasets such s he scatior plot n the Scatier Plat
N N "IU.ISI"Q ITELIW-ITUQ
instances (points in the plot). Selected
data will automaticallr propagate to
Data Table. Double click its widget to
check which data was selected.

Change selection and cbserve the .
change in the Data Table. This works D i D
best If both widgets are open.

Flle Scalter Plot Diata Tabile

Try 1o connest some other widget to the autput of the
Seattar Plot, Say, a Box Plot w-dgsl {tooibow, Visualize
par), Bax Plal will Ung:y diestributions al the daly
subsel sedacted inthe Scatier Plol.

Path: /Applications/Orange3.app/Contents/Frameworks/Python.fr...as/application/workflows/1 20-scatterplot-data-table.ows

File and Data Table nteractive Visualization of Data  Classification Tree  Principal Component Hi
Visualizations Subsets Analysis C

Cancel Open .

amdn® Open AxU51nNAI10819N15199 U Interactive Visualizations fuela1vma il
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This File widget is set to
read the Iris dataset.

Double click on the icon gg:t?fr E'Illgt{iggr:rtlg

}ﬁ" chagg%the '"%”T d?ﬁ.a visualize the data. Then Data Tabie widaet sh

o and obacrve how s select the data subset by Dka Teble widget show
w% gw wor rhsome selecting the points from t eh a E‘fl sul Plse ecte
other datasets such as the scatter plot. in the Scatter Plot.

housing or auto-mpg.

Selected Data —

N ),“_< i ).-E‘i-.( =

File Scatter Plot Data Table

Try to connect some other widget to the output of the
Scatter Plot. Say, a Box Plot widget (toolbox, Visualize
pane). Box Plot will display distributions of the data
subset selected in the Scatter Plot.

diunaulun1svin Interactive Visualizations vin'lasvaa il
« auidamdniilamau File tWaldanaauayananainislaeiu
o fagniuuaulanauaya iris

This File widget is set 10 = .
read the Iris dataset, eC e File
Double click on the icon

to change the input data

file and observe how this | (@) File: | iris.tab ES .. || & Reload
workflow works for some -

other datasets such as URL:
housing or auto-mpg.

Info

Iris flower dataset
Classical dataset with 150 instances of Iris setosa, Iris virginica and Iris versicolor.

D 150 instance(s), 4 feature(s), 0 meta attribute(s)
D )_ Classification; categorical class with 3 values.
File

Columns [Double click to edit)

MName Type Role Values
Try 1 1 sepal length numeric feature
3 pal leng o

Eﬂbm; 2 sepal width M numeric feature
3 petal length M numeric feature

4 petal width M numeric feature

-

Browse documentation datasets

28

o diupausa llauiiiandnilamau Scatter Plot 11U5LNSNIUEAIUUINLNDLEAIUDYA
WYY Visualization



¢« ANUUIRNTWAUFINITA nan‘nauauﬂauqa YED) ‘l'nm'\ﬂnamﬂatﬁanmauauuunau
fragnudaslniindinisidanvayaunedin ntulvaaniiadanuinie

0]

L XoX )

Scatter Plot
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Axis Data
44 ©° O lris-setosa
Axisx: | (00 sepal length B
O iris-versicol
Axisy: | [0 sepal width B 42 o Mo =L i
T
ar °
Jittering: 0% ®
" Jitter numeric values 38 ) ° o0
© oo
Point
o 6 o o )
Color: | @iris B oo o
Shape: | (Same shape) B 34 © 0 000 @ ® oo
Size: | (Same size) B & ] e o
s 32
Loor (veran 7 7[00 @ ° 00 000
- g o oo o ee@
R . sleo @00 © @0 @00 0000 00 0O
Gzl ° 00 00000 © )
. 28 000 80000 © o o
[ Show legend © ©eeo o
" Show gridiines 26 000 o o
| Show all dta on mouse hover ce e e o
" Show class density
__ Show regression line 24 ° o
" Label only selected points o 5] o o
Zoom/Select 22 @o
o -
NN o o
5 [ 7
Send Automatically sepal length
?2BB

[ NN | Scatter Plot

Axis Data

4.4 o O Iris-setosa
Axis x: M sepal length

O Iris-versicolor
Axis y: M sepal width 4.2 [}
O Iris_virain
Find Informative Projections ] S-S
4r o
Jittering: 0 10% (e ]
| Jitter numeric values 3.8 (o] (0] 00
(o0 0}

Points

356 © © o
Color: iris 00 O
Shape: | (Same shape) 3.4 [oNeNo s oNe] o Co
Size: (Same size) g @ o Q

= 32 (08 )]
Label: {No labels) = °®@ © o @ o
B3 (o6 o} O @0

S - o0 @0 OWED GO B «©
Cpactys - o @ 020 o

2.8
Plot Properties (80 @0 © o 0
Show legend © 000 @
|| Show gridlines 28 @@ O o
| Show all data on mouse hover 0® @ ®@ O
| Show class density
| Show regression line 2.4 © @
| Label only selected points Q (o] Q@ Q
Zoom/Select 2.2 eo

ALl
& -] Al
I 1
5 6
Send Automatically sepal length
7BB
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nuuauLlananiilanau Data Table
o TUsunsuazdanuintvinandasuayain latdanlaluaiunau Scatter Plot

[ NN | Data Table
Info
11 inst ( . ues) iris Group sepal length sepal width petal length
instances (no missing values
S 9 1 5.1 35 1.4
4 features (no missing values) ) w9 30 2
Discrete class with 3 values (no . . .
missing values) 2 4.7 3.2 1.3
1 meta attribute (no missing - 4.6 3.1 1.5
values) 5 5.0 3.6 1.4
5] 5.4 3.9 1.7
Variables 7 4.6 3.4 1.4
8 5.0 3.4 1.5
Show variable |abels (if present) 0 s 3
|| Wisualize numeric values 4. 1 1.5
Color by instance classes 10 5.4 37 1.5
n 4.8 3.4 1.6
Selection 12 4.8 3.0 1.4
Select full rows 13 5.4 3.9 1.3
14 5.1 35 1.4
15 57 3.8 1.7
15 5.1 3.8 1.5
17 5.4 3.4 1.7
13 5.1 3.7 1.5
| Restore Original Order 12 4.6 3.6 1.0
20 5.1 3.3 1.7
Send Automatically 21 4.8 3.4 1.9




msuﬂm*ﬁagadau (Visualizations of Data Subsets)

o Tuduilugaylniudivnis Visualization Uavaauayaat
s AanNLuY Help > Examples T151n5u Orange aviingiagtvaasnisialilsingy
« ‘1umanidan Visualization of Data Subsets LazAANN1u Open

[ ) Example Workflows

Example Workflows

Visualization of Data {2 O the Seater Pl
Subsets i
Some visualization widgets, like

Scatter Plot and several data project

widgets, can expose the data

instances in the data subset. In this

workflow, Scatter Plot visualize the D
data from the input data file, but also

marks the data points that have been File Scattar Plot
selected in the Data Table (selected

rows).
Again, this workflow works best if both

Scatter Plot and Data Table are open. / Dioubie click on this channel
Data Table

E

ta check that data from Data
Tabie 15 Indeed ted a5 2
dala subsel.

{1) Open Me Cata Table
and selecl & dala
rstanos or a subset of
restancas (use shift key)

Path: /Applications/Oranged.app/ContentsiFrameworks/Python. fra. .. plication/workflows/130-scatterplot-visualize-subset.ows

File and Data Table Interactive UETETETAOEINETE Classification Tree  Principal Component H
Visualizations Subsets Analysis C

amany Open 151N YAI8819N15 199U Visualization of Data Subsets fafIae19ma 11

Fhe &y
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(2) Open the Scatter Plot
to observe the selected
subset from Data Table.

Data
\ & VY
0 =
& 7
A
e

File & Scatter Plot
& Ve
&
&
) o

Double click on this channel

Data Table to check that data from Data
Table is indeed fed as a

data subset.

(1) Open the Data Table
and select a data
instance or a suoset of
instances (use shift key).

[
3

dfunaulunisvin Visualization of Data Subsets vi1laayna 1l
« audamdniilamau File iWaldananuayaninavnialaein lusaalavaya irs
« auilandniilanau Data Table Lazidanaayaninavni5un 1y Visualization

[ JoN ] Data Table
Infa
150 inst ( L I ) iris sepal length sepal width petal length petal width
instances (no missing values .
- 1 Iris-setosa
4 features (no missing values) ) i 1
. . ris-setosa
Discrete class with 3 values (no -
missing values) R ris-setosa
Mo meta attributes S Iris-setosa
5 Iris-setosa
X B
Variables
7
Show variable labels (if present) 8
| Wisualize numeric values 5
Color by instance classes
10
Selection n
12
Select full rows
13
14
15
16
17
18
Restore Original Order 19
20
Send Automatically 7
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suifiananil iduifaumasziang Data Table was Scatter Plot
o Iudunmnisidan (Link) Bayaseu219 Data Table Waz Scatter Plot

v

Data s /

"

Scatter Plot

<
%
Double click on this channel
/ Data Table to check that data from Data
Table is indeed fed as a

data subset.

+ Data Tabl ik
da?a ) Edit Links
1 subset of

se shift key).

. Data

Selected Data ®
Data Subset :..'

Data e

. Features

Data Table Scatter Plot

Clear All Cancel m

ganne aullandni Scatter Plot lNagaayanataai laidan’n
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eCe Scatter Plot
Axis Data
4.4 O @ Iris-setosa
Axisx: | [0 sepal length
@ iris-versicolor
Axisy: | [0 sepal width a2l o)
Find Informative Projections o ® Iris-virginica
4r O
Jittering: ) 10% o)
|| Jitter numeric values 38} O (o] (o) e]
O QD
Point
i s O @ o)
Color: iris a0 O
Shape: | (Same shape) 34 0O0QQOO o a0
Size: | (Same size} g o ® O
= 32 Qoo
Label:  (No labels) ] ooe o © W O
] k] L Jeu O 00
Symbol size: 300 080 OCOED @® O
Opacity: L/ 0 @ Qoo e 0
Plot Properties 28 8o Co0o O o O
Show legend @ COOC O
|| Show gridlines 26| Q@ O o
| | Show all data on mouse hover o0 oo o O
|| Show class density
|| Show regression line 24 ® )
|| Label only selected paints O O o) 0
Zoom/Select 2.2y 00
El e
L 1 1
5 [ 7
Send Automatically sepal length




n1sudavsIsasidaataya (Data Information)

WINMavN1sNIIUs18astdaa (Information) wavuayaniiulaeiu dmisavinlalaaidan
7i'lamau Data Info Tn8vinn1N workflow svnaluil

& Data Info

Data Set Size

Rows: 32561
Columns: 15
D Features
Discrete: 8
File Numeric: 6
o
33 Targets

Discrete outcome with 2 values

m Meta Attributes

MNone
Data Info )
Location
Data is stored in memory

Data Attributes

7B
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n1sudaInN1IsnSEEIYaya (Data Distributions)

Tdsnsu Orange filnsaviia (Tool) Wmﬁ‘l‘ww‘l‘ﬁmummsﬂmmsmumwm‘naua LU

dunastayaluunas Class IuIuaadvayaluunas Attribute iuau
Klaruansainsayaludns e Visualize vinlwianladnyaraasuayanindu

N19N9zANLUAYR §1N150% AR workflow aalail

Dat
N = ih.

File Distributions

Tunsaiil vayanitnilaiNalgain1snIzINaAataUaya iris
nlavrudruisasuiiandnitlamau File uazidananuayananainisudny laauaainig

NnUusuiiananiilamau Distributions azis1nguuintadlaasa lii

Distributions

eCce

Variable

N sepal length 0.3l
® iris-versicolor

M sepal width
[0 petal length
M petal width
® iris

Iris-setosa

Iris-virginica

0.2

Density

0ar

Precision

Smooth Precise

Bin numeric variables

Group by
® iris

Show relative frequencies

(o5

4 5 6 7 8
sepal length

| <>

Show probabilities:  (None)

7B B

AagaaU LaaTuiiuiivnisnszanauayaway Attribute fida Sepal Length vin‘lugéiv
©wINAINUNINWNUDY Sepal (Sepal Length) wavaan 1y iris Tuunacdawing (Setosa,

Versicolor Waz Virginica) tunu
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o gagaa ldudaeluiudiedruirusavsdraiugaan’lu iris luusas Class Tngluaauaya
iris fidnuruman’lu 150 aan wuvaantdu 3 Class wazll Class a¢ 50 aan

eCe Distributions
Variable
50 | @ Iris-setosa
@ sepal length
0 sepal width ® |ris-versicolor
0 petal length Iris-virginica
M petal width a0 9
30+
&
=
@
=
=3
L
s
20
Precision
2 ) 50
|| Bin numeric variables into 10 bins 10}
Group by
| iris ol
- 3 - 1 1 1
|| Show relative frequencies Iris-setosa Iris-versicolor Iris-virginica

Show probabilities:  (None) B iris

7B 6
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o gagwaa ldil udavluiuiinisnssatavayasadniunazlszian

[ JoN | Distributions

Variable

amphibian
¥ aquartic 40 F
predator
toothed
(¥ backbone fish
[ breathes .
@ venomous 30} s
4 fins

bird

invertebrate

legs

3 tail mammal
(¢} domestic
[ catsize

ol type

C
C

20 reptile

Frequency

oJfo]
>

Precision

2 ) 50 10l

|| Bin numeric variables into 5 bins

Group by I |
| @type ol

|| Show relative frequencies ampl;i T

Show probabilities: |_ (None) n type

e

1 1 1 1 1
fish insect invertebrate mammal reptile
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n1slssunanavayalilavnu (Data Preprocessing)

o nsUssnanazayaianu Aansinduntayalunsandnuiunisidous
o mm%ﬂsﬁagaﬁazmm‘lsﬁﬁiagam\aémﬁzjmumﬂ”lﬂ 13871 Missing Value
o ﬂjagaﬁazﬁﬁm‘lsﬁﬁﬂﬁo\imms Normalize ‘lﬁagi‘lwﬁw‘ﬂmgal,ﬁmﬁu
o aayafiiiuleisiuin Feature/Attribute wazawinll aranaeledsnis wu (dan
Feature AfiA7MN&NWUS (Relevant) wsal9m3 PCA 1iiaun Component Atazdufign

« dnagvnaldil un1sdssunanauayaiiiaveu 1nan1s Normalize 2aya Feature 14190
rin'laey workflow sialuil

=

- Data Table
g

D Preprocessed Data

Data # — Data
o ]

Preprocess Data Table {1}

File

«  gagndanilyvaya iris lun1snedau drursavinlalegsuiiananilamau File wax
lRanAvYaYa iris
« auilamaniilamau Data Table lNagaauaya iris naun1stUdauLlay



34 Orange: A Visual Programming Tool for Machine Learning and Data Analytics

o0 e Data Table
Info
e s (e ki e iris sepal length sepal width petal length petal width
1 . . K .
4 features (no missing values) - j; 2: :II i ﬂ :
Discrete class with 3 values (no - - - :
missing values) 2 47 3z 1.3 0.2
Mo meta attributes < 4.6 31 1.5 0.2
5 5.0 3.6 1.4 0.2
. 6 5.4 39 1.7 0.4
7 4.6 3.4 1.4 0.3
Show variable labels (if present) g 5.0 a4 5 0.2
|| Visualize numeric values : : : .
Color by instance classes ® 4.4 29 1.4 0.2
e 4.9 3.1 1.5 0.1
Selection " 5.4 3.7 1.5 0.2
Select full rows 12 4.8 3.4 1.6 0.2
13 4.8 3.0 1.4 0.1
14 4.3 3.0 1.1 0.1
15 5.8 4.0 12 0.2
16 5.7 4.4 1.5 0.4
17 5.4 39 1.3 0.4
18 8.1 3.5 1.4 0.3
| Restore Original Order | e 5.7 3.8 1.7 0.3
20 5.1 3.8 1.5 0.3
Send Automatically 21 5.4 3.4 1.7 0.2

o niuauiiamdniilamnau Preprocess

[ EeN Preprocess
Preprocessors a Normalize Features
=i Discretize Continuous Variables
. ) . Center: Center by Mean
&%= Continuize Discrete Variables -

[ Impute Missing Values Scale: | Scale by 5D a

3 Select Relevant Features
7 select Random Features
- Randamize

» Principal Component Analysis
3 CUR Matrix Decomposition

Output

Send Automatically
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ANMaLINUINAL LaldanluiEns Preprocess @7835015 Normalize 1a)a
o 35n15idanfAalauidadn 35N19NRNEE LAaTUINIINUUINTNN AN
nUusuiiananilamau Data Table (1) tWagn1stlasundavuavuaya

35
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au lidaun (Classification Tree)

o Tuduiugaylniuivisnisdauun (Classification) wayaniu3dau’la (Tree)
s AanNLuY Help > Examples T151n5u Orange aviingiagtvaasnisialilsingy

« 1umdnidan Classification Tree LlazAAN11u Open

Example Workflows

Classification Tree

This workflow combines the inference
and visualization of classification
trees with a scatterplot. When both
the tree browser and the scatterplot
are open, selection of any node of the
tree sends the related data instances
to scatterplot. In the workflow, the
selected data is treated as a subset of
the entire dataset and is highlighted in
the scatterplot. With simple

Example Workflows

Load diti on Iris
{miris. bakr) Trom predoadesd
/ documentalion datasels.

D

Fg

Classification Tree ﬂ:z
¢

Any ehange in
aglactian of the tree
node changes the
rendering in the
seatter plt,

N\

Seatter Piot

combination of widgets we have
constructed an interactive
classification tree browser.

Classifiation Tree 73

Hiewer =%
——
i Box Plot

widgat and select any
The data selecled in

& in the free

1he tree viewer
propagates o all he
dowrsirean widgels
i1 tha warkfow.

This workflow works best if you hawve Tree
Viewar, Scatter Plot and Box Plat all apen
af the same time.

Path: fApplications/Orange3.app/Contents/Frameworks/Python.ir...e/canvas/application/workflows/250-tree-scatterplot.ows

~ ny e = .

Visualization of Data Principal Component H
Subsets Analysis d

Interactive
Visualizations

File and Data Table

Cancel

+ Wamdn® Open xU51nNAID819N15 19U Classification Tree sasinasana il



38 Orange: A Visual Programming Tool for Machine Learning and Data Analytics

Load data on Iris Any change in

("iris.tab") from preloaded selection of the tree

documentation datasets. node changes the
/ rendering in the

scatter plot.

[ \

File 5
w ¥a
‘\@' .. i':
i_i'i % o "

3\ \&@b 41?3)

Scatter Plot
Classification Tree :‘%:. > & ‘%f%
o 3 !
G, %
e ':9\

Classification Tree T
Viewer =2

Double-click on this /

widget and select any Box Plot
node in the tree.

The data selected in
the tree viewer
propagates to all the
downstream widgets
in the workflow.

This workflow works best if you have Tree
Viewer, Scatter Plot and Box Plot all open
at the same time.

dunaulunisuii Classification Tree vin laganaluii
. ¢udiananiilanau File iiadananuayaiinavnislaeiu lusasnlewaya irs
. gudlananiilamau Scatter Plot Rageayauyy Visualize
. guflananiilamau Classification Tree 3v151n71u1619 Classification Tree tRaAIMUA
ﬂlq parameter

Load dataon Il g Classification Tree

("iris.tab") from
/ documentation  Name

Classification Tree

D Parameters

|
File g Induce binary tree
o

Min. number of instances in leaves: 2z

i
Do not split subsets smaller than: 5|2

Classification Tree
Limit the maximal tree depth to: 1002
Classification

Double-click on this = Stop when majority reaches [%4]: a5 >

widget and select any
node in the tree.

Apply Automatically

This workflow works best if you hay
Viewer, Scatter Plot and Box Plota 2 B
at the same time. T
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« auilandnii Classification Tree Viewer LWag Tree AU LAINNUDYIAA iris

o0 e

Classification Tree Viewer

Tree

9 nodes, 5 leaves

Display
Zoom: »
Width: —————
Depth:  Unlimited

Edge width: | Relative to parent a

Target class: None B

Iris-setosa
33.3%, 50/150

petal length

Iris-versicolor
50.0%, 50/100

petal width

Iris-virginica
97.8%, 45/46

Iris-virginica
66.7%, 4/6

petal width

15 e s

Iris-virginica Iris-versicolor
100%, 3/3 66.7%, 23

e 31nUUIAN Classification Tree Viewer TvinaaavldanTviua (Node) 3nnsinasnitdan

TURUALSN

ece

Classification Tree Viewer

Tree

9 nodes, 5 leaves

Display

Zoom: .
Width: =—
Depth: Unlimited
Edge width: | Relative to parent a
Target class: | None a

Iris-setosa
33.3%, 50/150

petal length

Iris-versicolor
50.0%, 50,100

petal width

Iris-virginica
97.8%, 45/46 @

Iris-virginica
66.7%, 4/6

petal width

215 e 515

Iris-virginica Iris-versicolor
100%, 3/3 66.7%, 2/3
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o nuulusuiiiandnilamai Box Plot 3cudndniuivacnmna luil

eCe

Box Plot

Variable

iris

sepal length
sepal width
petal length

|| Order by relevance

Subgroups

MNone
iris

Display

Annotate

I No comparison
| Compare medians
© Compare means

Send Automatically

Iris-setosa: E.P‘I +0.35

4.80 5.00 520

Iris-versicolar: 5,i-l4 =0.51

¢ | |
5.60 5.4] 6.30

ris-virginica: B,FQ + .63

4.0

4.5 5.0 5.5 6.0 6.5 7.0 7.5

8.0 8.5

ANOVA: 119.265 (p=0.000)

*  NRaavLaan Node du

ecCe

Classification Tree Viewer

Tree

9 nodes, 5 leaves

Display

Zoom: (e

Width: ————
Depth: = Unlimited a
Target class:  Mone B

Iris-setosa
33.3%, 50150

petal length

Iris-versicolar
50.0%, 50/100

petal width

Iris-virginica
66.7%, 4/6

petal width
=15 / \ >15

Iris-virginica Iris-versicolor
100%, 3/3 66.7%, 2/3

=17

Iris-virginica
97.8%, 45/46 .
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MnUULAAN Box Plot nA5Y FILARINAANSN LAzTAMULANAIIAL

[ JoN ] Box Plot

Variable

iris

sepal length
sepal width
petal length

Iris-versicolar: 5,‘I34 =0.51
|| Order by relevance

| u) |
Subgroups 560 5. 6.30

MNone Iris-virginica: E.FQ + 0.63

iris

Display 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5
@ Annotate

[ | No comparison
| Compare medians
© Compare means

/] Send Automatically

Student's t: 5.686 (p=0.000)
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n1siasismavallsenauvan (Principal Component

Analysis: PCA)

.« 33A199Asvavnlsenaundn (Principal Component Analysis: PCA) tiu331unns
%Lﬂﬁﬁzﬁsﬂagaﬁﬁwawﬁ')uﬂs Wavanuduwusvavsudsimaniu 33 PCA Saniwite
afanauInaINn3ngi&nas !

. Aanfluy Help > Examples T15unsa Orange aziflaginasnuainislaTdsunsy

* ‘lumadniaan Principal Component Analysis LLazAAN#11/1 Open

[ ] Example Warkflows
Example Workflows

Principal Component -
Analysis Cormponents and e

e clessas from the input
datasat ara wel

PCA transforms the data into a Open to sae the scree separated
dataset with uncorrelated variables, diagram and inleractivaly

also called principal components. Jetect the pumber of

PCA widget displays a graph (scree

diagram) showing a degree of -
explained variance by best principal &

componenlts andr?llows tt;je -

interactively set the number o Scatter Plat
components to be included in the D hes

output dataset. In this workflow, we

can observe the transformation in the —

Data Table and visualize the data e 23

using the constructed principal

components in the Scatter Plot.
The File widget loads brawn- Dt Tiabsle

sebacted, a dataset from molacular

Baalogy with 75 lealunes, 186

instances and 3 clasges.

Path: /Applications/Orange3.app/Contents/Frameworks/Python... kages/Orange/canvas/application/workflows/305-pca.ows

N v e B e
. E fi .-"-I-. r = = |
| 4 : i I " =t
= r ™ i} ’ . z 1 -
\-\ -"' 5, B s / |
sractive Visualization of Data  Classification Tree |0 w0l Hierarchical Feature Rank
slizations Subsets Analysis Clustering

1 PCA: https://www.gotoknow.org/posts/566063
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« laAdnii Open 3x31nNA12819n15 1991 Principal Component Analysis AQI281902
R1b

Choose two best principal
components and check if
the classes from the input
dataset are well

Open to see the scree separated.
diagram and interactively
select the number of
components.
a)
E}d‘ .
é‘gp {:"
v L)
&0 0%
<12
% Scatter Plot

Data '\.-"'
.-_'_- T
D

File PCA % of D

The File widget loads brown- Data Table

selected, a dataset from molecular
biclogy with 79 features, 186
instances and 3 classes.

dunaulunisAulios PCA vinlagenaluil
. guananiilanau File iadanyauayaiinasnislaeiu
o grau1vlguaya molecular biology Afivayaioi 186 %m (Instance) unazATSIUIL
79 Feature / Attribute Tnaifivioiu 3 na (Class)
. sudandniilamau PCA audainisAruiaiaasTusunsy

e0® PCA
Components Selection 1
Components: 3 z
—T""
Variance covered: 44% | J 0.8 —
g "
" ]
Decompaosition & 06 /
O rca © 0.443 /
Truncated SVD 5 el i’
£ 0.4
o
Options &
Mormalize data & 0.2
Show only first 20 z
0.001[
0
[ Apply automatically 1 3 &5 7 9 11 13 15 17 19

Appl
PRy Principal Components

7B B
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s auilananiilamau Scatter Plot LWagA1 PCA 37U 2 sulsifnga netiiiiavainlu

Scatter Plot uutﬂummammauaLmuamum (2D)

o unsdlii ladansuiusas Component mmmmmmmmu 3 s
o TUsunsuazuan Principle Component (PC) fitanzaufiastinuiudny annsiaanvéia

PC1 uas PC2

o Iudunanns W wayans 3 class

Axis Data

[N B
M rPc2 B

Find Informative Projections

1%

Axis x:

Axis y:

Jittering:
Jitter numeric values

Points

Color: function

Shape: (Same shape)

Size: (Same size)}

Label: (No labels)

Symbol size:

Opacity:

Plot Properties

Show legend

Show gridlines

Show all data on mouse hover
Show class density

Show regression line

Label only selected points

Zoom/(Select

SR ARRe G

Send Automatically

PC2

-4

Scatter Plot

AzgnIunINAUTae TadTunisuu

°] o O Proteas

[}
o Resp

o® Ribo

)
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udmv Principal Component 16 ‘P'ii{ﬂ (Present Best Principal
Components)

o

* 157d@1u15a18an Principal Component 9i#
Find Informative Projections

Nda (Best) Nazinudgaslunsin Taaadniiyu

ind Intformative Projections

+ {lamAn Find Informative Projections 21510 vu1a1vaana lUil aantuluadniiu
Start TiUsUNSUATAIUINULAEUT PC 31U 2 Ailuusdunga (Best) N1Udas

[ ] [ ] # Score Plots [ ] [ ] # Score Plots
Filter ... Filter ...
1 PC1,PC3
7 PC1, PC2
3 PC2Z,PC3
st Fiished

*  NMDLWV AU TUSUATNILATNUIULAZULTAY PC ﬁﬁmmmmvauﬁamﬁﬁmu 2 ﬂ']
TﬂﬂLsmm’mmmummmmuaumnmﬁlﬂuaﬂ G'I\‘I‘LI.‘LL L‘iﬂﬁ'm’]iﬂLaaﬂﬂﬂﬂLMNﬁuﬁNﬂﬁﬂ
Lwamsmaaumsmuuﬂmaua mmamma”lﬂu
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[Filter ...

tl PC1, PC3

Finished

PC1

i Send Automatically i

« nsagaNauiudga luiuivauRanatalunisdunuaya 1w IeFua
ITUIU 2 A LAazAFWITIUIU 1 ANIULUNRR
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000 Scatter Plot
L eCe & Score Plots 8 P ° T
Q
ilter ...
|F|ter | o OResp
1 PCI,PC3 o® © Ribo
_ 0o
2 of o o W ¢ =W
3 PC2,PC3 o ‘
! o °
Cbgto
..
00 o
q%)o Q
> (0]
@6%50 s e SHe
o %8° o o®
P ° 00 &
(6] o o ® (¢}
o]
) o o %09 o
o & & °
o ©
(o1°]
[e] o (o]
®" %D
(o]
° o e %
Finished o ®
o]
Z
-8 [0}
L IRIEY B
] -2 ] 2 1 3 ] 10
/] Send Automatically PC1
200 Scatter Plot
-0 e & Scare Plots ° © Proteas
[Filter ... " ® O Resp
1 PC1, PC3 © ® Horibe
o] [s]
2 PC1,PC2 )
Q 6% o]
o Q o]
8o o 0
fo o ©
2 (@]
o] %O. 9] o (o]
ng % @ o
e0 QP 8 ﬁ @
0 © o % 0060 % . °
Q @) %)%)0 Q:)O Q
3 4 oo o o
@@8 Soe °
4 o O e (o)
& °°
© o o 8 o}
p - . N
4 o & .. ® ®
Finished o
o
& o o ? ®°
[e]e]
& 3] 0

Send Automatically

-6

-4

-2 0 2 4 6 8
PC2
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n1518andauau Principal Component e lun1sduant (Selecting
the Number of Principal Components)

o gagaa ldiugasluriuiivnisii PC §2uU7un9du 20 Component N1AIUIE

e0e PCA

Components Selection

Components: 20 |2

Variance covered: 86% ¢ 0.867
08 ///
Decomposition : //
©rca
Truncated SVD ]

0 -

Options
Normalize data
Show only first 20

Proportion of variance

0.4

T

[@ Apply automatically i 13 15 17 1
Apply

Principal Compenents

@8

o NAANST 1AINNIFATUIUNIAIAMUFUWUSFEKIY PC Ldnisnnltaa1vna 1uil

Scatter Plot
[ XoX ] # Score Plots o O Proteas
Filter ... oO R
BRI - o Fibo
o <
2 PC1, PC2 ®
0
3 PC1PC8 ® o)
a
4 PCI,PCI4 o}
O OO
PC1, PC16
5 ) o P
& PC1,PC13 2 O
;  PC1PC4A o ©
o
g PC1,PC5 - o
s PC1,PCI7 or @ 4
PC1, PC19
10 [5] o]
n  PC1,PCH o [5)
12 PC1,PCI2 E 8 © ©
13 PC1,PCI8 < 1
o (6]
14 PC1 PCT . © O
. [ @ 9 B
Finished ©
[o]
N
Zoom/Select -6 e % ° -
. - o] (o]
i NEAREC RS (]
) 2 0 2 4 6 8 10

Send Automatically PC1
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msﬁ'unqﬁwm Principal Component (Show Value of Principal
Components)

.+ w&aniilamau Data Table Lﬁaﬂéﬁ PC ﬁlﬁawnmsmmm
o lunseifitdan PC $7u9u 20 Component Gl"l'i’NVILLﬂﬂ\‘lﬂQ"Ll.ﬁﬂ\‘l‘HaJJa PC1 v PC20
o lunseifidan PC $1uu 3 Component A1 WALERIAL u.am‘uaua PC1 fiv PC3

. ‘uaua PC mwuﬂmLaanmm‘snu'\‘lﬂ‘bﬁ‘lum‘sa'\LLun‘nauammﬁau 9 121 K-Nearest
Neighbor, Neural Network ¥13a Support Vector Machine

[ EeN | Data Table
Info

186 instances (no missing values) funeton gais Pet Fez Fes
20 features (no missing values) 1 Proteas YGR270W 5.339 -5.387 1.376
Discrete class with 3 values (no 2 Proteas YILO75C 7.983 -1.718 1.842
Freing el e 3 Proteas YDLOO7W 4.986 -1.553 7.901
Al netaat e (o sy 4 Proteas YER094C 4.662 5.210 5.925
values) 5 Proteas YFROO4AW 7.251 -0.092 3.337
] YDR427W 5.766 -1.180 5.651
Variables 7 YKL145W 7.452 -1.767 5.203
= ) i 8 YGLO4BC 7.820 -0.427 4178
a 3;‘:};&”:3:‘:::‘3:'L'L:rese”ﬂ 9 YFRO50C 7.460 -0.559 5.644
Galor by instano olsesn 10 YDLO97C 6.549 0.299 6.509
1 YOR259C 6.638 1.371 1.143
Selection 12 YPR108W 7.529 -1.633 5.379
select full rows 13 YERD21W 6.552 0.077 4.312
14 YGR253C 7.683 0.028 2.858
15 YGLO11C 5.418 4.403 5.697
16 YMR314W 7.123 -1.833 1.384
17 YGR135W 5.647 0.1Mm 4.141
18 YERO12W 5.141 -1.468 4.596
Restore Original Order 19 YPR103W 6.302 -1.046 2175
20 YJLOOTW 9.042 -4.045 0.683
Send Automatically 21 YORBGZC 6.240 -0.337 3.016

? B




n15lasNanlsandnuaudlfc (Feature Ranking)

WauituanelniiudeddnisAiuiniiian Feature w3a Attribute Aiian udAcyunniige
(Rank) TR8ATUIRINAMUFNWUS (Correlation) VaIumay Feature
vayafilylunisnadauda Brown ilusnuayadiu (Gene) filsenauaie 186 instance Tne
umas instance ATV E 79 feature u,a::‘ﬁmgauli\‘laamﬂu 3 class

AANTiy Help > Examples 115103y Orange auiladinagvaavnislalysunsy
WAdnidan Feature Ranking uazAaniiti Open

[ ] Example Warkflows
Example Workflows

Feature Ranking

We imputed the missing
walues to b abla 1o

For supervised problems, where data / visualize all the data
instances are annotated with class pairits.

labels, we would like to know which

are the most informative features. D

Rank widget provides a table of

features and their informativity scores, Impute
and supports manual feature

selection. In the workflow, we used it

to find the best two features (of initial

79 from brown-selected dataset) and D 23]

display its scatter plot.
File Rank Scatter Plot

.

Dizplays the feature f

soores, We used the

widget to select two most

infarmative fealures. Scatter plot with most nformative

features. Do they provide & good
saparation of classas? Open tha
widget to check tis out

Path: /Applications/Orange3.app/Contents/Frameworks/Python.fr...gefcanvas/application/workflows/410-feature-ranking.ows

¥

B - L ST, -
"_r TS I == i 2 + - ; . 5,
i . & EEE= iy £ r - " e
n F) 2 1 - Y i
. r P a i P X
Tree Principal Component Hierarchical eature Hanking Cross-Validation Where are
Analysis Clustering Misclassifications?

Cancel H
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+ Waman? Open zsnnru1anIna lalil

We imputed the missing
values to be able to
visualize all the data
points.

i

Impute

Data
eed

Reduced Data —
Data -

N o K

File / Rank Scatter Plot

Displays the feature

scores. We used the

widget to select two most

informative features. Scatter plot with most informative
features. Do they provide a good

separation of classes? Open the
widget to check this out.

TUNUTUNISAUINU Feature Ranking vinlagenalui
. sudananiilanau File LwaLaaﬂ‘mmauammmms‘l‘ﬁmu Tunsealiilauaya Brown

Selected Taavayagailasfivvaafivayagoyvie (Missing Value) 1t soriusnasdiuio
aayaluy tNaduay W ludrunuayagomuie

n1stAx'lanau Data Table (Add Data Table Icon)

+ lunsdlnnavni5921i instance Tunuvnvayageunie lgmsaian’lamnan Data Table
av1dlu workflow

We imputed the missing
values to be able to
visualize all the data

points.
&
= Impute gé
Reduced Data —
Data o
h alla A
File / Rank Scatter Plot
Displays the feature
scores. We used the

widget to select two most

informative features. Scatter plot with most informative

features. Do they provide a good
separation of classes? Open the
widget to check this out.

g
5

=

Data Table



A Guide to Mastering Orange for Research 53

+ @anilamau Data Table tNaldaguaya
o nMadMBayang e lilasununalaiedasuuiaaInn "?”
o luvayanailfivayagauuiall 1.5%

[ o ] Data Table
Info
186 instances function gene alpha 0 alpha? alpha 14
79 features (1.5% missing values) ; :;z::: :I?.‘;:;OCW S 03: -_222331 _gg:;
Discrete class with 3 values (no = = =
] 3 Proteas YDLOOTW -0.013 ? 0.067
T T Mg 4 Proteas YER034C 0.003 0.025 0.067
wvalues) 5. Proteas YFROO4W -0.068 -0.003 -0.041
6 YDR427W -0.012 -0.008 -0.009
- ? YKL145W 0.012 0.008 -0.006
4 Show variable labels (if present & HGLOAAC 0.087 -0.084 0.0
! e ey — val(ue: ) 9 YFRO50C 0.093 0.027 0.044
Sl iy Pz s LS YDLO97C 0.062 0.002 0.050
il YOR259C -0.037 -0.122 0.030
Selection 12 YPR108W -0.016 -0.051 0.073
Select full rows 13 YEROZ1W 0.012 0.008 0.043
14 YGR253C -0.053 0.167 -0.072
15 YGLOT1C 0.0m -0.017 0.045
18 YMR314W -0.022 -0.048 -0.041
17 YGR136W -0.002 -0.009 -0.022
i YERO1ZW 0.045 0.041 0.056
Restore Qriginal Order 19 YPR103W ~0.002 -0.048 0.017
20 YJLOOTW 0.014 0.002 -0.009
Send Automatically 2 YOR362C -0.042 0.062 -0.030
FE!

+  auilandniilamau Impute tNauNuAIvayangaue il Tng Default Method fa?5
Average/Most frequent Lazluaanlu Apply lAaA T UIULAsLNUAIDYANFTYKE

[ ] Impute

Default Method

[ Don't impute

© Average/Most frequent

[ As a distinct value

I Model-based imputer (simple tree)

" Random values

| Remove instances with unknown values

Individual Attribute Settings

M aphao | Default (above)

M alpha? | Don't impute

M alpha 14 [ Average/Most frequent

M alpha 21 | As a distinct value

M alpha 28 : Model-based imputer (simple tree)

M alpha 35 _ Random values

M alpha 42 () Remove instances with unknown values
[ alpha 49 |Value

M alpha 56
M alpha 63

M alpha 70 Restore All to Default

28 )
T TTImm————————————
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s wInNaavN1INLEMIVYA TN lanau Data Table 84111 workflow Laralniduigan
$25¢11779 Impute LLaz Data Table (1)

We imputed the missing
values to be able to

visualize all the data
EE \/ points. Data { E
\

Data Table (1)

Reduced Data —
Data

&
/ Rank Scatter Plot

Displays the feature
scores. We used the

widget to select two most

informative features. Scatter plot with most informative
features. Do they provide a good
separation of classes? Open the
widget to check this out.

File

B

Data Table

« aulilamanii Data Table (1) AANAY I Tvu wardananuaya Payanguuiazgn

u

1 v v
uwnunalguayaluu
[ e ] Data Table (1)

Info

1 s s e ) el function gene alpha 0 alpha 7 alpha 14

70 features {no milssing values) 1 Proteas YGR270W -0.003 -0.023 0.057

D 2 Proteas YILO75C -0.031 -0.031 -0.060

missing values) 3 Proteas YDLOO7W -0.013 -0.021 0.067

1 meta attribute {no missing 4 Proteas YER094C 0.003 0.025 0.067

values) 5  Proteas YFROO4AW -0.068 -0.003 -0.041
6 YDR427W -0.012 -0.009 -0.009

Variables 7 YKL145W 0.012 0.008 -0.006

- , : 8 YGLO4BC 0.067 -0.064 0.0m

a 3:;:";&”:3:‘;:2?;L'L:re“"t) 9 YFRO50C 0.093 0.027 0.044

Color by instance classes 10 YDLO97C 0.062 0.002 0.050
1 YOR259C -0.037 -0.122 0.030

Selection 12 YPR108W -0.016 -0.051 0.073

Select full rows 13 YERO21W 0.012 0.008 0.043

YGR253C -0.053 0.167 -0.072
YGLO11C 0.01 -0.017 0.045
YMR314W -0.022 -0.048 -0.041
YGR135W -0.002 -0.009 -0.022
YERO1ZW 0.045 0.041 0.056
YPR103W -0.002 -0.048 0.017
YJLOOTW 0.014 0.002 -0.009
YOR3G62C -0.042 0.062 -0.030

Restore Original Order

Send Automatically 2

? B
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Nnuulusuiliandniilamau Rank tWaldaidnauuad Feature 13 Score NNniign 1ag
TU5UNTUILUFAIITUIU 2 @161
Tael Feature N1l Score uNnNga 2 da1auilsn@a diau f, spo-early

eCe Rank
Scoring Methods #  Gainratio v Gini
|| Information Gain [ diau 1
Information Gain Ratio 0 spo- ear
 ANOVA @ diau g 0.357 0.259
s [0 heat 20 0,346 0252
|| ReliefF
- 5 11 4 7
Mspo2 0,336 0,256
[0 heat 10 0,333 0,247
M dtt 120 0.329 0.251
. [0 spo- mid 0,310 0,244
@so0s —0.305 _0240
Mspe? 0,234 0,238
Mdtt 60 0.271 0.224
M cdct1s 250 0.243 0,201
Select Attributes [ Ew 150 0242 0,198
~ None [0 heat 40 0.234 | _____0.194
A Al @ cde15 110 0.234 0.170
_ Nanial Malpha 28 0.220| 0183
© Best ranked: M cold 160 0.214 0.184
M diau e 0.212 0.140
Send Automatically 0 cdc's 290 0196 ___0.164
LM Ean n1ad4 n1sA
? B
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« niuauilandniilamau Scatter Plot lNagn1sILUNUayalaatun151in Feature 7
@an 'l 2 @1 dseznaumie diau f uas spo-early unudnaliu Visualize

[ NN Scatter Plot

Axis Data
o O proteas

Axisx: | [ diauf °
0.3} Qo 80 o) © OResp

(o

Axisy: | [0 spo- early

o ORi
Find Informative Projections Qo g Ribo

02 8 o0°°

@]
| Jitter numeric values oo ©

Jittering: 0 10%

Paints 01l

Color: function

Shape: | (Same shape)

Size: (Same size)

(ol ool o

spo- early

Label: (No labels)

Symbol size:

Opacity:

Plot Properties

Show legend

|| show gridlines

|| Show all data on mouse hover
|| Show class density

Ifl Show regression line
|| Label only selected points

Zoom/Select A gj &
i)

"
Send Automatically diau f

7B 6

0.2 0.4

ol
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s ¥INAaIN19UN Feature 1%l Score Nnniiga L launalunisdruunuayadiuisavinle
Taaiulaman Data Table 12111 Tu workflow
o @atNAaN15LAN Data Table (2)

We imputed the missing
values to be able to
visualize all the data
points.

E Data D

Impute Data Table {1)

Data
eed

Reduced Data —

D ﬁ Data -':: D

File / Rank Scatter Plot Data Table (2}

Displays the feature
scores. We used the

widget to select two most
informative features. Scatter plot with most informative
features. Do they provide a good
separation of classes? Open the
Data Table

)
]
o

widget to check this out.

n1sdsnN1sidaunalduss1vlanau (Create New Link to Icons)

« dupaudn ldAanisarniduldannasziiig Scatter Plot LWa: Data Table (2)
o Waarniduldaniunaldzdsing idudse udnenduidanuayaludniga

We imputed the missing
values to be able to
visualize all the data

points.
Data D

Data Table {1}

eyed

Reduced Data — Selected Data —

Data . Data
& )= (@)=

/ Rank Scatter Plot Data Table {2}

Scatter plot with most informative
features. Do they provide a good
separation of classes? Open the
widget to check this out.

nost



58 Orange: A Visual Programming Tool for Machine Learning and Data Analytics

o diugall Isuidasdaniiduilss azisingasruinteaalalil

000 Edit Links

Selected Data
°® |
.. s? Data Data

a0
Features .

Scatter Plot Data Table (2)

Clear All Cancel m

o Taaazduni1sidanse1i1y Selected Data tLaz Data st Lviaulduiiaanuasidan
1vutdu Data LLlae Data

[ XeXe)] Edit Links

Selected Data .
°® |
.. s? Data H Data
ae
Features .

Scatter Plot Data Table (2)

Clear All Cancel m
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o faldanddauarlnnalu OK idudszasving ldulagudu dufiv

We imputed the missing
values to be able to
visualize all the data

points.

I Data D
e 5 Data Table {1}

-]

B

Reduced Data —
Data - Data
2 O
/ Rank Scatter Plot Data Table (2)

feature
1sed the
2ct two most
satures. Scatter plot with most informative

features. Do they provide a good
separation of classes? Open the
widget to check this out.

NnUunluauiiiandniilanau Data Table (2) tNaldaguaya
o nvinAualulamau Rank latdan1i3 119U 2 Feature sattulun15199tdanndg
Usznavliarauayaianie 2 Feature N1y 9AAa diau f Lay spo-early
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ﬂ’l'ill'.lJ\‘l‘Il’rJHﬂlﬁﬂﬂﬂﬂﬂﬂﬂ‘izﬁﬂ%ﬂ’lﬂ&lﬂ\‘l‘iulﬂﬂ

(Cross-Validation)

* Cross-Validation ﬂamiummauaaamﬂu 2 AR Usenaumie ‘ﬁﬂL‘iElu‘i (Trammg Set) LAz
Aeanaday (Test Set) tiatinvayagadaug Wlalun1sds19Tuna wasluvayaganagay
WanadaudstandninaaTueai laasny

*  N19%1 Cross-Validation mauamnnmmuuaLwammaauﬂ5u§’mﬁmwmaﬂmma Tae
Anualunadousuin k-fold o winAnualy k=3 Aasrinn1smagausiuiu 3 asy
LLav‘LuLwiavﬂ%@ﬁmmaau‘ﬁauaﬁavﬂﬂuﬁaaanLﬂu 3 Fumfu 37Nt
o ‘uaua K-1 &% (3-1 = 2) 2¢gniinluiu Training Set iads19T008
o ‘uaua 1 duazgniin iy Test Set ianadauls=andniw

Gt Training data  fre——
[terotion 1[0 000 0000000000000000
20000 1 1110000000000
20000000000000000000

00000000000000000000
All data }— >

[ﬁuﬂmaogﬂ: wikipedia]

o MNMIDLI ATNUA k=4 MIUUIINDINAFUUSLANEAIWL2ITHRAFIIUIU 4 AFY

A12819N15YiIN U Cross-Validation du1savinlaiae
s AanNLuY Help > Examples 1151n5u Orange aviingiagvuasnisilallsinsy

+ ‘lumanidan Cross-Validation uarAaniilu Open
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® O Example Workflows

Example Workflows

Cross-Validation

How good are supervised data mining | Gimes: S s tom s g goad e o

methods on your classification dacumentalicn dalasets. Q e e n ot Selectacol nomtusin
mal i8in re

dataset? I-!ere = WOTkﬂDW that InBt:n‘:a Here we gxaming

scores various classification Data Table men ihes spreadhest

techniques on a dataset from
medicine. The central widget here is
the one for testing and scoring, which ie

is given the data and a set of // i Q
learners, does cross-validation and f)— |

scores predictive accuracy, and Tost & Scom Confusion Mt Gata Tabde 11

outputs the scores for further Logitic Regression ..'
examination. 5 Y4 Use far acditional
B\ e g
/ | Doubls chick ta ses resls
Rearicorn Forest | Ihe pertarmance

Classification | 8o'= |/ scores.
Pt =

Sewveral learners can T

be sCored in Cross-
;alidai:nﬂlln s VM
me.

Path: /Applications/Orange3.app/Contents/Frameworks/Python.fr...e/canvas/applicationfworkflows/450-cross-validation.ows

Tree Principal Component Hierarchical Feature Ranking Where are
Analysis Clustering Misclassifications?
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e amdn® Open TUsunsnaziia workflow Avnalilil

Choose class-labeled
dataset. Say, "iris.tab" from
documentation datasets.

NP

Data Table

D @ !'s 2ways a good idea to
check out the data first.

Select a cell in confusion
matrix to obtain related data
instances. Here we examine
them in the spreadheet.

\ o+

0 : | ¢
alg Evaluation Selected Data —

Results
File @&é - - \:: Data D
\"B A *| W
g? Test & Score Confusion Maltrix Data Table {1}
T
Logistic Regression %

\

Cross-validation
takes place here.
Double click to see
the performance
scores.

\ Use for additional

analysis of cross-
validation results.

Lo

e
/ Random Forest
Classification

Several learmers can
be scored in cross-
validation at the same
time.

g wsnaganeu unisnegaulssananinaasdanadsu wialuldsunsy
Orange 38N Learner 31UIUMAU 3 dana33u Usenauaie Logistic Regression,
Random Forest Classification ttaz Support Vector Machine (SVM)

o §uwav Cross-Validation azagllulanau Test & Score

o gayailylunisnagaudavayae irs
s AuIaAAn® Test & Score INNUUITUIINHUUINY AR 11T

Test & Score

[ IoN |
Sampling Evaluation Results
D Its a ° Cross validation Method ¥  AUC CA F1 Precision Recall
< chec Number of folds: | 10 ﬁ SVM Learner 1.000 0.967 0.967 0.968 0.967
Data Table Stratified Random Forest Learner 0.933 0.960 0.960 0.960 0.960
Cross validation by feature Logistic Regression 0.980 0.960 0.960 0.962 0.960
= .
- " F Random sampling
L) "
\,BQ& A }— Repeat trainjtest: 10 a

Training set size: 66 %
Tast & Score 9 <]

C
[T}
& Stratified
1 g .
- Leave one out
t% | Test on train data
at

Cross: | | Test on test data
takes |
Coubh
the pa Target Class
scores
(Average over classes) E

SVM 2 B
B
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o ‘ludiuuay Sampling §10150A TUUA parameter AN ¢ AL

Cross validation
Random sampling
Leave one out
Test on train data
Test on test data

o ludiuwav Evaluation Results U5:Nauai1aWadansivau 5 358 avil

AUC - Area under receiver-operating curve

CA - Classification Accuracy is the proportion of correctly classified examples

F1 — Weighted harmonic mean of precision and recall

Precision — the proportion of true positives among instances classified as positive,
e.g. the proportion of Iris virginica correctly identified as Iris virginica

Recall — the proportion of true positives among all positive instances in the data, e.g.
the number of sick among all diagnosed as sick

Cross Validation

N15UUYBaYanNI8AS Cross Validation §114190r1UA parameter laavma 1l
*  Number of folds

o fiuaduutnAUaya Ll ndualuidu 2 fold Avilu wayafiazgnLvaan
wu 2 d7u vinndauualu 5 fold wayanazgnuuatilu 5 &U Lasn1sNaaauAae

NadgauINuIU 5 581 (Iteration)
* Stratified

o fAmualunisidanaayaluunasgaiinisidanaayain g Au 9y avayanidanun
a¢lu Class 1 #37U9U 65 instance UL wayantdanuiaglu Class 2 aaviidnulu 65
instance LHULALINU
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eCe Test & Score
Sampling Evaluation Results
O Cross validation Method ¥ AUC CA F1 Precision Recall
Mumber of folds: | 3 B SVM Learner 0.998 0.947 0.947 0.947 0.947
Stratified Random Forest Learner 0.997  0.853 0.953 0.953 0.853
Cross validation by feature Logistic Regression 0.889 0.960 0.960 0.964 0.960
190 I Test & Score
y Sampling Evaluation Results
© Cross validation Method ¥ AUC CA F1 Precision Recall
Number of folds: 5 B SVM Learner 1.000  0.967 0.8967 0.968 0.967
Stratified Random Forest Learner 0.994  0.960 0.960 0.960 0.960
Cross validation by feature Logistic Regression 0.890 0.960 0.960 0.962 0.960

“
Random sampling

Repeat trainftest: 10 B
Training set size: 66 % B

Stratified

Leave one out
Test on train data
Test on test data

Target Class

(Average over classes)

©  INEIVUWVNAU UHAINAGWSVEINISIEDN Cross validation TaoAMUATUES UL 3
wat 5 fold fatiu dINARadNSTaIE SVM
o fnualuidu 3 fold 33 SVM asfianugnaas (CA) 0.947
o mvualidu 5 fold 33 SVM azﬁmmqmﬁao (CA) 0.967 Fofindu

o Tnufi 0.947 fa 94.7%
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Random Sampling

. Random Sampling ﬂaﬂﬁiﬂmm\‘l (Randomly Split) maumﬂuamam (maua‘ﬁmsﬂus ag
‘uauasﬁﬂmmaau) L‘If"LL uuvaanuu 70:30 wia 60:40 uau Tnanisnadauls=Ananinas

qiua ﬂnummummaom‘mmaau (Repeat Train/Test)

N15ULLNY0Yan2835 Random Sampling &1:150A1UA parameter lanvma 1l
* Repeat Train/Test

o AUUAFIIUIUVAINENAFDU LTU UINFIMUATUIa1TL 10 ulafivvinnisnaday 10

98U
* Training set size

o AMUATIUIULUAUDIVAYAAALTLUS LU uINAIMUA Tuiialu 66% aviiu uandl
WAL 100 instance VayanINAIIzQALLLN LU Training set 371U 66 instance

Wariitida 34 instance LuILIU Test set
¢ Stratified

° mwum‘lvam‘3Laaﬂmaua‘luumau‘mum‘sLaaﬂ‘uauaLm 9 nu L‘D'u LNB‘HSNHWLHGHN’]
E]El‘lu ClaSS 1 fi97U9U 65 instance muu mauamaanmaﬂ‘lu Class 2 mmummu 65

instance L‘Hulﬂ 8N

o gaannaldil Aua’y Training set size HuU10 66% Lar 70% 151121135 SVM

Aualu Training set HVUIRN 66% TAUYNRAY 0.956 FININNIINTIFULLILLY 70% Nl

AINONAAY 0.956

eCe

Sampling

Cr¢

O Ra;
Re

T

Lei
Te!
Te|

Target|

(ﬁwei

Cross validation Method v AUC CA
Number of folds: | & a SVM Learner 0.998 0.961
Stratified Random Forest Learner 0.994  0.947
[ NON | Test & Score
Samgling Evaluation Results
Cross validation Method v AucC
Mumber of folds: | & I_i SVM Learner 0.997
Stratified Random Forest Learner 0.988
Cross validation by feature Logistic Regression 0.987
© Random sampling
Repeat trainftest: 10 a
Training set size: 70% a
Stratified
Leave one out
Test on train data

Test on test data

Target Class

(Average over classes)

Test & Score

Evaluation Results

7

F1
0.981
0.947

CA
0.956
0.940
0.949

Precision Recall
0.962 0.961
0.947 0.947

F1 Precision Recall
0.856 0.956 0.956
0.940 0.940 0.940
0.949 0.953 0.949

7B
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Leave One Out

@ M5U33 Leave One Out Aan151nvayas uIU 1 instance WaNaaNNWRYININTT Test uay
q]auaﬁmﬁa‘lﬁﬂm]auaﬁm%u Train f9tiu mnﬁmjauammmaau n instance AaAay
NAFAL n A5 (Iteration) sﬁmﬁuavummLLuum‘lﬂaLﬂmﬂumsuﬂﬂ‘l‘ﬁ‘lu‘mmw

* 75015 Leave One Out Lﬂu’Jﬁ‘VlJJﬂ’]'iVI’N’]uVI‘If’I Luaomﬂmmaommaaummuﬁaumu
JunvaIDaYa U wnfivaya 10,000 instance faznasnagay 10,000 iteration 1
N8 EIEMDIFTHTHIRG uaznadaL 10,000 A

Leave one out

® ® o
o o .0
®
O ® »
keep away . .
& test .

. new training data

[Au7: https://goo.gl/PAQeiJ]

s WAANsN AN Leave One Out 835 SVM HA2ugnaay 0.96 udavsvgiUninealiil
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Confusion Matrix

Wudsnulsounouluiunaansuasnisnansal (Prediction) LazAINUNDZY (Actual)

v

YUY

U

Choose class-labeled
dataset. Say, "iris.tab” from
documentation datasets.

a2

\ )
D Data Evaluation
. Results

- A .
File g eﬁd@ A ;
e

Data Table

e
.mfx

E;b Test & Score Confusion Matrix
3
Logistic Regression % \
Eavad % Cross-validation

— takes place here.
Double click to see
Random Forest the performance
Classification A SCOTes.
Several leamers can
be scored in cross-
validation at the same
time.

g @ '!s@ways agood ideato
check out the data first.

Select a cell in confusion
matrix to obtain related data
instances. Here we examine
them in the spreadheet.

¥
O

Data Table (1}

Selected Data —
Data

\ Use for additional

analysis of cross-
validation results.

ngdunauluauiiandniilanau Confusion Matrix

00 Confusion Matrix
Logistic Regression Show: Number of instances
Random Forest Learner
Predicted
Iris-setosa Iris-versicolor Iris-virginica 13
Iris-setosa 50 0 0 50
E Iris-versicolor 0 48 2 50
2
< Iris-virginica 3 47 50
I 50 51 49 150

Cutput
I Predictions | | Probabilities

Send Automatically Select Correct

Select Misclassified

Clear Selection

? B

o aayann irtis & class AU 3 class UsenauAIL setosa, versicolor Way virginica
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. ‘ﬂaaﬁa‘luumum (Row) @Aa actual class uarluuuInaduy (Column) Aan15WaInsaL
(predicted)
. Q’lﬂﬂ’]‘iWﬂ’]ﬂ‘SﬂI ﬂ‘i'\ﬂg’)lq
o wmWsn Actual class @@ setosa HAINNITWLINTOL (Predicted) 111 setosa $7U7U 50
LLﬁﬂ\?’hW&l’]ﬂﬁﬂlQﬂﬁﬂ\?ﬂz\?HNﬂ
o unafiday Actual class A versicolor waannN1TWeNTaLTY versicolor ST1UIU 48 uax
wennsauily verginica 31U 2
o unafisn Actual class A8 verginica naINAITHENToLTL verginica 371U 47 LLax
wensauilu versicolor 31U 3



K-Nearest Neighbor (KNN)

Training instance . Class 1

New example
to classify

[17im: https://goo.gl/1JR68b]

BuaudsNIunauay KNN Taaa919 workflow 1iu
e fiuyldan File > New
o NUUAMMUATILAIdLAVaY workflow (Workflow Info) Taaiiunaayaadlulusay Title

ta Description U2y
o Anuuldaniuy File > Save Liaiiuiin workflow 1ael workflow Nd519=0UNENS .ows

®e0e = KNN.ows
[T] pata

ANCHEE:

Datasets  SQL Table Data Table

B0 E &
e e sl B

Merge
Dat

Rank

g X % B

spose  Randomi..  Preproc.. Impute

T

Concate...

u
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«  1nuuLdanlamau Datasets 1ALl Data tilatiulamau Datasets a9l workflow

0 & 8 8

File Datasets  SOL Table Data Table
[ L]
[ ]
Ifs

Data Selact
Sampler Columns

Fe e o =

Selact Merge
Rows Data

Paint Data  Data Info

Concate...

* lu workflow lunuiliamndnii lamau Datasets LLazldan dataset NNAINIS
o lunsailuidan Dataset NGa Wine

Datasets

e

[ JON ] Datasets
Info Filter
30 datasets
2 datasets cached ¥  Title Size Instances Variables
*  Bank Marketing 466.1 KB 4118 2
Wine 10.7 KB 178 1
Smoking effect on B lymphocyt... 1.8 MB 79 30
Bone marrow mononuclear cell... 582.0 KB 96 100
HDI 65.1 KB 188 £
Abalone 187.5 KB 4177
Bone Healing 1.6 KB 37
Car Evaluation 50.7 KB 1728
Collagen spectroscepy 994.8 KB 731 23
) Development of Social Amoeba 45,5 KB 152
lllegal waste dumpsites in Slov... 2.B8MB 13165 F
Foodmart 2000 4.0 MB 62560 12
Forest Fires 31.3 KB 517

Description

Wine (1992), from UCI ML Repository

This is the data on wines grown in the same region in Italy but derived from three

different cultivars. Wines are profiled by chemical analysis that reports on the
quantities of thirteen constituents, including alcohol, malic acid, and flavancids.

See Also

Principal Component Analysis, a YouTube video from Getling Started with Orange series that

- showcases this dataset.
Send Data Caatiwn Qonslinm and Danbinea anabtbhas cldan feam iha oame eariae that eae dhie dabaent

?

o {aldan Dataset ¥a Wine 3nnuuluadnilu Send Data
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AnUULAN lamal Data Table avlu workflow

= KNN.ows

(@
il

SQL Table Data Table

Datasets
1 ]
[ | ==
Sk
Data Select
Sampler Columns
Merge i Data Table
Data Concate...
Preproc... Impute

1'lamau Datasets luiadniNaainidutgdan’ludvlamnau Data Table

= KNM.ows
Data Table @
Datasets
g
O

Select
Columns —

= =)

Data Table
Concate...

e

Imputea

£ »

naain1aNrnuayalugauaya Wine luauiiiandniilamnau Data Table
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‘00 @ Data Table I
Info
. .. Wine Alcohol Malic Acid Ash Alcalinity
178 instances (no missing values)
. 1 1 14.23 1.71 2,43
13 features (no missing values)
. . FE | 13.20 1.78 2,14
Discrete class with 3 values (no
@ missing values) | 13.16 2.36 2.67
No meta attributes a M 14.37 1.95 250
o 5 1 13.24 2.59 2.87
alasets . 6 1 14.20 1.76 2.45
n{? Variables
£ 701 14.39 1.87 2.45
Show variable labels (if present) 8 1 14.06 215 261
|| visualize numeric values : - =
Color by instance classes ° o 14.83 1.64 217
E |10 M 13.86 1.35 2.27
Selection o1 14.10 2.16 2.30
Data Table Select full rows 12 1 14.12 1.48 2.32
13 1 13.75 1.73 2.4
14 1 14.75 1.73 2.39
15 1 14.38 1.87 2.38
B 1 13.63 1.81 270
7 1 14.30 1.82 2.72
1\ 1 13.83 1.57 2.62
Restore Original Order 19 1 14.19 1.59 2.48
20 1 13.64 3.0 2.56
Send Automatically 21 1 14.06 1.63 2.28

7B

o nUuNwil Evaluate Tvitinlanau Test & Score av'lulu workflow
o ANLEULTANSYIN lamal Datasets LLas Test & Score

[T]] Data
|.§' Visualize
—— -
"!" Model I
0
-
{e; Evaluate <
Test & Score
._. ] .
s anm o
A % me o
Test & . Confusion ROC Datasats
Score Gl s, Matrix Analysis
)
)

. Calibration
Lift Curve Plat E

g Unsupervised

Data Table




[T Data

& | Visualize

——
*2+* Model
[ X ]
' [ N ]
& *re
@) H
CN2 Rule
Constant | uction
i . g®
[ TIL] L N T
aaLan =
inam e
Randam
Forest SIS
o ‘;ZQ{’
Naive
Bayee AdaBoost

X o

kMM Tree

’0
L]

Regressi...

= A

Linear Lagistie
Regressi..

=

Mewral Stochastic

MNetwaork

Gradient...
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it Model Iaanuiinlanau KNN avlulu workflow
atnlduLtanssI1v lamau KNN way Test & Score

Data

B i

Datasets

Test & Score

Learne’

g Ly
-
.

Data Table

o dunsaniuua parameter luiudanassu KNN Tagsuiiiandanilamnau KNN

Datasets

! eg

Data Table

Data

A

Test & Score
O kNN
Name
kMM
Neighbors
Number of neighbors: 5|2
Metric: Euclidean B
Weight: Uniform B
Apply Automatically
? B

e Parameter a9y KNN figu1san1viua ladsznaunigy
©  Number of neighbors

o  Metric
°o  Weight

75
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e Wafd uum parameter 14AU KNN 1580528 3nnuuluauiiandnii lanau Test & Score
INDQNAANST lan KNN
o TnadN1sani1MuanI5Yin Cross-Validation 1a

Data ry .

\ g
iy

Datasets Test & Score

B
E
®

eCe Test & Score

Sampling Evaluation Results

© Cross validation Method ¥  AUC CA F1 Precision Recall
Number of folds: | 3 B kNN 0.875 0.708 0.709 0717 0.708
Stratified
Cross validation by feature

Random sampling

Repeat train/test: 10 B
Training set size: 66 % B

Stratified
Leave one out

| Test on train data
| Test on test data

Target Class

(Average over classes)

7B

o nuuLdaniiuiiy Evaluate waztdanilamau Confusion Matrix tilatinay 1w

workflow
o & a o = o an ¥ -
«  dusasuidandniilamau Confusion Matrix LWEJGJﬂ’]G]EJ‘]JVIVlﬂQ’mﬂ”I ANWaINIU
[TT] pata
|£ VTl \ Data < Evaluation Results g
= A R
oae Model
% Test & S Confusion Matri
EE_; Eveluate Datasets g est & Score onfusion Matrix
o
- ¥R ﬁ
1 vjem A XX
A - xme o g . '_1..
F R
Test & Canfusion ROC
Seore Pradictia... Mal:ri; Analysis KNN
k [_) [ JoN ] Confusion Matrix
T— kNN . Mumber of inst >
D Ca,:;lmn Show. umber of instances .
Predicted
3 | Unsupervised
1 2 3 X
1 52 0 7 59
T 2 5 46 20 71
- 2 3 6 14 28 a8
b3 63 60 55 178
Display a confusion matrix constructed AL
from the results of classifier evaluations. Predictions [ | Probabilities
Send Automatically Select Correct Select Misclassified Clear Selection
2B

EFEEFEIEAESYETE Y
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n1swensamIads KNN (KNN Prediction)

s UINADINIIRNANITWENTUVIVDY A TULLAAE instance #1U190YIN Il e laman
Prediction

&919 workflow sfae19na it

Data Sample — Data

od? y
Data Sampler KNMN
S
Datasets B qﬁ%
[7s] @
] y
B ®
o =1 o
o ® &
i l- @0\?
w]
=
[\
Eivay
uat;
D - 'F?Gsu.rfson e
MM
Data Table
Predictions

Confusion Matrix

. ¢udiandniilonau Datasets Lazidanynwuaya wine

. gufananiilanau Data Sampler uazldani5 Sampling Type finavn1s
o Fixed proportion of datasets

Fixed sample size

© Cross validation

©  Bootstrap

o

77
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@ Data Sampler

Information

Data Sam; 178 instances in input dataset.

0@@ % Outputting 57 instances.
@ Data Sampler Sampling Type
o g ° Fixed proportion of data:
atasets
o {/ 32%
B T T T T R '
3
o % .
& | Fixed sample size
E Instances: 1 >
T Sample with replacement
D | Cross validation
MNumber of folds: 10 -
Data Table
Selected fold: 1 -
" Bootstrap
Options

Replicable (deterministic) sampling
Stratify sample (when possible)
Sample Data
? B

MNaLEan leed proportion of data LLavmwuﬂ‘nu'm 32%

o WUNEFIRINVIYANITIUIU 32% VAIVDYAVNUNA

suifianantilanau KNN azlsinguuinivsona il uarTUsunsuaziuuanininagiu
2@y parameter 6193l

©  Number of neighbors =5

o Metric = Euclidean

©  Weight = Uniform

e kNN
Name Data LX)
— . -
kMM :
) Meighbors KNN
Datasets Number of neighbors: 5 : ég'i\
Metric: Euclidean

Weight: Uniform B /

Apply Automatically b '

a.fua
Hesw;m'ﬂ

? B
- haEmEpe
Predictions

w E
v & n
E L

Confusion Matrix
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Predictions

Info

Show

Data: 57 instances.
Predictors: 1
Task: Classification

Restore Original Order

Predicted class
Predicted probabilities for:

1
2
3

Cutput

Data View
Show full dataset

Original data
Predictions
Probabilities

Draw distribution bars

kMM
0.20:0.20:060->3
0.00:0.40:060->3

0.40:0.20:0.40 » 1
0.00:0.80:0.20 » 2
0.00:0.40:0.60-3
0.00:0.60:0.40>2
0.20:040:0.40->2

=R T R = T -

M 0.00:0.40:0.60-3

12 0.00:0.80:0.20 %2
13 0.00:0.80:0.20 %2
14 0.00:0.60:0.40 > 2

15 0.60:0.00:0.40 -1
16 0.00:0.20:0.80->3

17 1.00:0.00:0.00 =1

18 0.20:0.20:0.60-3
19 0.20:0.20:0.60->3

20 0.00:0.80:0.20 %2
21 A20-N20-0AN 2

0.00:1.00:0.00 » 2

0.80:0.20:0.00 21
10 0.00:0.40:0.60-3 i

Wine Alcohol Malic Acid Ash Alcalin
13.56 1.71 2.31 16.2
13.48 1.67 2.64 225
12.29 2.83 2.22 18.0
13.48 1.81 2.4 20.5
12.16 1.61 2.3 22.8
13.67 1.25 1.82 18.0
1.81 212 274 21.5
12.33 0.99 1.95 14.8
14.10 2.02 2.40 18.8
12.81 2.31 2.40 24.0
12,21 1.19 1.75 16.8
11.84 2.89 223 18.0
12.25 173 212 19.0
12,51 1.24 225 17.5
1317 2.59 2.37 20.0
13.49 3.59 219 19.5
13.83 1.65 2.60 17.2
12.82 3.37 2.30 19.5
13.45 3.70 2.60 23.0
11.66 1.88 1.82 16.0
14 34 1RA e iriil 2R N

. ﬂmuaﬂanm”laﬂau Predictions Lwamwaawmmmswmnsm
. mnsﬂmw‘uwmu uam‘l‘wmumwaaw'ﬁmaomiwmmmmmumav instance

Predictions

kMM
T 0.20:020:060-—+3
2 0.00:0.40:080->3
3 0.00:1.00:0.00-=2
4 0.40:0.20:0.40 -1
5 0.00:0.80:0.20—>2
6 0.00:040:080->3
7 0.00:0.80:040->72
8 0.20:040:040-72
8 0.80:0.20:0.00 =1
.10 0.00:040:0.60->3
" 0.00:0.40:0.60->3
12 0.00:0.80:0.20—+2
13 0.00:0.80:0.20>»2
14 0.00:0.60:040—>2
15 0.60:0.00:0.40 1
16 0.00:0.20:0.B0->3
17 1.00:0.00:0.00 =1
18 0.20:020:060—+3
19 0.20:020:060—+3
20 0.00:0.80:0.20>2
21 NN -N20-NAN = 3

Wine

- NSNUINFTOULEAINIY column V]'Nlﬁ\?‘ﬁ'\ﬂ
- Column n19AN91 Aa Actual Class

- 271618819 0.20: 0.20 : 0.60 — 3 | Actual = 1
Auuraziiufiaziy Class 1 7 0.20
Auurziufiaziy Class 2 7 0.20
Auuziufiaziu Class 3 7 0.60
AnaufilaSaiu Class 3 Foiludinavi An
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« sulliandniilamau Confusion Matrix LAAQATWSINVAINITWEINTOL

o INNITNEINTOU TNITNLINTURANAINIIUIU 15 instance (2+1+7+1+4)

[ ] ® Confusion Matrix
kNN Show: | Number of instances B
Predicted
1 2 3 b3
1 14 0 2 16
= 2 1 15 7 23
2
2
< 3 1 4 13 18
3 16 19 22 57
Output
Predictions Probabilities
Send Automatically Select Correct Select Misclassified Clear Selection

? B
R

KNN Parameter Tuning (n15U5uamnsifiimasaas KNN)

« neavn1slinaniIsnIswannsauiiaugnaasiiuaTuludanadvinauay KNN d1u150
1i1ln ey sutdananiilanau KNN

| NN kNN
Name Data A%
— . -
kNN AL .
) Meighbors kNN
Mumber of neighbors: 3s
- umber of neighbors " é}q\
- - &
Metric: Euclidean B s
o
Weight: Distance Aﬁa
&
Apply Automatically £
ensation
St
? B : AT
F EAL
AT TADIET

Predictions
Confusion Matrix
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o 9natmaaavlsuaImsfines Taufvualu
Number of neighbors = 3

Metric = Euclidean

Weight = Distance

|
+  auilandniilanau Predictions LNDMSIAFDUNANITWEINT U

[ NON ] Predictions

Info KMMN Wine Alcohol Malic Acid Ash Alcalin

Data: 57 instances. 1 1.00:0.00:0.00 21 13.56 1.71 2.3 16.2

?;iﬁi“é‘l’:;gﬁcaﬁm 2 0.00:0.00:1.00 >3 13.48 167 2.64 225

3 0.00:1.00:0.00 2 12.29 2.83 2.22 18.0

4 1.00:0.00:0.00 =1 13.48 1.81 2.41 20.5

Show 5 0.00:1.00:0.00 32 1216 161 2.3 22.8

T 6 0.00:1.00:0.00 2 13.67 1.25 1.92 18.0

Predicted probabilities for: |7 0:00:1.00:0.00 52 .81 212 274 215

. 8 0.00:1.00:0.00 32 12.33 0.99 1.95 14.8

. 9 1.00:0.00:0.00 =1 14.10 2.02 2.40 18.8

3 10 0.00:0.00:1.00 3 12.81 2.3 2.40 24.0

1 0.00:1.00:0.00 32 12.21 119 175 16.8

12 0.00:1.00:0.00 2 11.84 2.89 2.23 18.0

Oraw distribution bars 13 0.00:1.00:0.00 52 12.25 173 212 19.0

, 14 0.00:0.00:1.00 3 12.51 1.24 2.25 17.5

el 15 0.00:0.00:1.00 + 3 1317 2.59 2.37 20.0

bl R 6 0.00:0.00:1.00 >3 12.49 3.59 219 19.5

Output 7 1.00:0.00:0.00 =1 13.83 1.65 2.60 17.2

Original data 18 0.00:0.00:1.00 >3 12.82 3.37 2.30 19.5

oredictions 18 0.00:0.00:1.00 3 13.45 370 2.60 230

Probabilities 20 0.00:1.00:0.00=>2 11.66 1.88 1.92 16.0

M AAA-AAN -1 AR 3 14 34 1 ARA 270N 2REN

N ———————————————————

+  auilandniilanau Confusion Matrix LNBQATWSINUDINITWEINTOU
o 1neaLLEAI TR ASHEINTL NSIANRANA A
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N1531A51¥KN15aaaat (Linear Regression)

o AT53ATILKNISANY LTUAISANNIAIMNFNNUSFTENINALU AL 2 eiaudsTuly G
lawn smuszunaunis (Predictor, X) wasfidnauduad (Response, y) Tagdiduaduduius

LuULEILaw (Linear) 2

Model using linear regression

House Price, $ |
¥ y=Wx+b

™y s !
) ’_'_\

L0

P
.
— ) # C_:I
PrEdIﬂtan! B (]I-')/'i
rd
F
f?}
O,
1,
=L
A0
s
& .
’I N
House Size, sqm

Given any house size!l

[ﬁm: https://goo.gl/eCvgqv]
« luTdsunsu Linear Regression #11150vi1’le slagaaannalyd

Data Samp]e — Data

D Data
-
Da.fa Samp{e
File Data Sampler s " Daty  predictions
o 5 ?‘zé
g o i
Learnel
Test & Score

Linear Regression

« euilananiilamau File wasidanyauaya Housing
o aayanaillsznaualauayadituIu 506 instance Tnafinvdu 13 feature WaawsLiu

wayalsennaila (Numerical Class) IMuNEdI5Sun15UINIMAEDL Regression

2 Linear Regression: https://goo.gl/w3pLND
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4
<4 [T pata 0 g =[E) =
Favoritd I£ Visualize Favorites ~PY
e D sche
Fo .}h T D ala_ | 32 Dropbox by
=, Deskto) s
EE_; Evaluate = ’ fication
@® 4 File B} Al My Files
B - wx 1 1 fing
— File 7&: Applications
- Downloads A
© File: | housing.tab — .. & Reload ° ce
™ URL: . iCloud bles
g ~
' <0y iCloud Drive ptien
Info
& Desktop :
506 instancel(s), 13 feature(s), 0 meta attribute(s) ling
Regression; numerical class. @ Documents cess
tion
Devices sion
= . ]
Pevl columns (Double click to edit) | Google Drive = P¥
— . les
Name Type Role values
1 CRIM M numeric feature
2 ZIN @ numeric feature New Folder Options
3 INDUS @ numeric feature
4 CHAS @ numeric feature
5 NOX M numeric feature
6 RM M _numeric feature
Browse documentation datasets Apply
? B

All readable files (*.basket *.bsk *....

[ datasets z
Nayes-romn_tes.iao
heart_diseasetab
horse-colic_learn.tab
horse-colic_test.tab
horse-calic.tab
imports-85.tab
ionosphere.tab
iris.tab
iris.tab.metadata
lenses.tab
lung-cancer.tab
lymphography.tab
market-basket.tab
monks-1_learn.tab
monks-1_test.tab
monks-1.1ab
monks-2_learn.tab

YT Y Y Y Y YYYYYYYY

=

housing.tab

Document - 35 KB

Created 4 Jul 2018, 20:39
Medified 4 Jul 2018, 20:39
Last opened 4 Jul 2018, 20:39

Cancel Open

—

« niuauiiandniilamau Linear Regression 2z1/51nuua19lufiiniuaan parameter

@
Name
Data
D 4 Linear Regression

File

BlEQ

)=

Linear Regression

Data 5

Regularization

O No regularization
Ridge regression (L2}
Lasso regression (L1)

Elastic net regression

Linear Regression

Regularization strength:

Alpha: 0.0001

Elastic net mixing:

L1 L2

0.50 : 0.50

Apply Automatically

Score

? B

+ auilandniilanau Data Sampler laldanauInUaINDYANITVINNITNAFAL

o niu sutliandnilamau Test & Score LNDANAANSN LN Linear Regression

aa

337 af

5mﬂ?1NQﬂéaO‘uaﬂ Regression Usznaumae Mean Square Error (MSE), Root MSE
(RMSE), Mean Absolute Error (MAE) llaz R2
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[ XoN Test & Score
Sampling Evaluation Results
© Cross validation Method ¥ | MSE RMSE MAE R2
Number of folds: | 10 B Linear Regression 22.168 4.708 3.220 0749
Stratified

Cross validation by feature
-~
<
Random sampling
Repeat trainftest: 10 B
Training set size: 66 %

Stratified

Leave one out
Test on train data
Test on test data

7B

« nuusuidananilamau Predictions INaWNAdWSN lea1nn1awaINTol Tmﬂm‘s
wennsaes lw lanansaeanuiitu Class uiaazwannsmaanuiudias soiu 59
Fnlunavlean Error ‘lumsmmmnnmawmaanaimu
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K-Means Clustering

K-Means Clustering t1u33n15lun15usonauaaya (Clustering) Fotflunisidouguunlud
m‘SL‘Sﬂum‘iaau (Unsuperv1sed Learnmg)

AMSIEHUTBUAUAILNISAIUUATIUIUNGN LALIAENAUVINGN (Centroid) InfUL
‘uauaiﬂﬂmaau

‘uauaumau‘m (Instance) 3zgnUn TAUIRENIAISEENY (Distance Function) Ay
Centroid Yi9¥u LLaumﬂmaua‘muuum‘lnammfm Centroid 2a9nqy IMuiign wayae
tuargnrnualuiduaugnua Centroid nauiin

vin1sBoug lWidas ¢ aundnaungnaatunas Centroid 2 lufinnsdouudas wianiu
3ruausay (Iteration) Alafuua’ly

y y y

e % o ° 3 = o 3% 23_93 Y

«® %, " % I

e 8 :oo " * *
.

X

cluster move k means  Voronoidiagram

[1‘7im: https://goo.gl/QEmBVp]
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N5 UDaY K-Means d14150d519 workflow ®nuaaa19adna Tuil

Data Sample —

Data Data % Data .l
D (50 o
o's
File Data Sampler k-Means a Scatter Plot
2
W
Data Table

. flad519 workflow fivsnaavaean niusiuidiandniilanau File iRaidananwaya
iris
. gufananiilonau Data Sampler WaruasunUayailelunsidous uasnaday
. ¢uiiandniilamau K-means iiRafauun parameter somalulil
°  MINNFIWIUIUVDINGNTILUUD mmsnsumﬁm’mﬂéuﬁﬁaams Widandi Fixed
Wnseiil ladandt Fixed uazArvualiiu 3 ngu
o winlumsusuIniiuuuausasnay dunsarinniamagaulainsuaunguina lusi

RV U AR BN aﬂuﬂ‘iﬂLaBﬂiﬂQ'\ﬂ From....to..... Tﬂﬂmwuﬂmmuﬂaummaomimu
From 2 to 8

o FuusauFeganlalunisi3aus Maximum iterations finvua 12 300 58U Laail
vinaaya lulin1silasundasllsunsuazueganisvineunauasy 300 sau

@ k-Means

Number of Clusters

Data Sample —+

Data 1 O Fixed: 3|z

€

-
++

. F 2|2 to 8
0 N rom

D Data

File Data Sampler k-Means

Initialization

Initialize with KMeans++

Re-runs: 10

Maximum iterations: 300

Apply Automatically

7 B
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« auilandniilamau Scatter Plot LNAANTSLLLNUAYALLL Visualize

[ oY ] Scatter Plot
Axis Data
o O Iris-setosa
Axisx: | [ sepal length
: 4.2 O Iris-versicol
Axisy: | [0 sepal width ° ris-versicolor
O o] -
Find Informative Projections 4 i SOl
Jittering: » 1%
§ 38 © -
Jitter numeric values : o
Paints 16
Color: | @ iris o o Q
Shape: |_ (Same shape) 1.4
: £ ° o
Size: | (Same size) B
| 2 o °
Label: | (Nolabel y T 32 g
z |_ (Mo labels) § Ie) (o) o
mbol size:
Syl _ . ® o o
Opacity: . 1) o
0 %q
Plot Properties
2.8 o ® %o o
Show legend o
|| Show gridlines Q @
| Show all data on mouse hover 2.6 o o o
Show class density o
|| Show regression line
|| Label only selected points 2.4
Zoom/Select
A 2.2
& o ©
L 1 1
5 6 7
Send Automatically sepal length

R ———
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« audamdniilamau Data Table LNaWAAWST lAIINAITWEINTOU
o WadawsIINAITNeINswIUAmauu C1, C2 wax C3 WnuAInay

[ EeN | Data Table
Info
15 T e (f) (s e el iris Cluster Silhouette sepal length sepal width
. ¢ 1 0.712 5.2 4.1
4 features (no missing values)
. . 2 0.622 5.8 2.7
Discrete class with 3 values (no
missing values) g 0.677 7.2 3.6
2 meta attributes (no missing 4 0.638 6.3 3.3
values) 5 0.679 6.0 2.9
6 0.717 5.0 3.5
b 7 0.723 5.1 3.7
8 0.636 6.3 2.5
Show variable labels (if present) 3 0718 a9
| Visualize numeric values : 5.4 .
Color by instance classes o 0.660 6.2 2.2
n 0.659 6.7 3.3
Selection 12 0.680 5.9 3.0
Select full rows 13 0.720 5.0 3.4
14 0.574 4.9 2.4
15 0.674 6.2 2.9
18 0.707 4.8 3.0
17 0.656 6.7 3.3
18 0.658 4.9 2.5
Restore Original Order 12 0.634 6.9 3.1
20 0.644 6.0 3.0
Send Automatically 2 0.671 5.2 2.7
? B

N15vi19UBay K-Means Clustering &1:1350859 workflow Niuananuaanldle

Data Sample —+

5)-=(@)= (%)=

File Data Sampler k-Means Predictions

v

* ‘lumsmwummmo | mwuﬂmuauﬂumamo K-Means Clustering nauwmﬂ
* mnuuﬂmuaﬂanm'laﬂau Predictions LWGﬂNﬂﬂWEWIﬂQWﬂﬂWiWU’]ﬂ’im
© Naaw'ﬁmnmswmnsmau‘lwmmamﬂu C1, C2 uar C3 unuAimnay



A Guide to Mastering Orange for Research 91

[ XoN ) Predictions
Info iris Cluster Silhouette sepal length sepal width petal
Data 50 instances. c3 0.650 5.1 3.5 1.4
?:1‘:;‘;;5- NiA cl 0.621 4.9 3.0 14
(%] 0.629 4.7 3.2 1.3
c1 0.647 4.6 3.1 1.5
et e c3 0.640 5.0 3.6 1.4
# Show full dataset cz 0.548 5.4 3.9 1.7
c1 0.567 4.6 3.4 1.4
Output c3 0612 5.0 3.4 1.5
[ Original data C1 0.650 4.4 2.9 1.4
[ Predictions A €1 0.603 4.9 3.1 1.5
[ Probabilities €3 0.530 5.4 3.7 1.5
c3 0.520 4.8 3.4 1.6
€1 0.643 4.8 3.0 1.4
(%] 0.635 4.3 3.0 1.1
c2 0.621 5.8 4.0 1.2
c2 0.641 5.7 4.4 1.5
cz 0.565 5.4 3.9 1.3
c3 0.654 5.1 3.5 1.4
c2 0.576 5.7 3.8 1.7
c3 0.591 5.1 3.8 1.5
n3 nAAR 54 24 17
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Interactive k-Means

o n5le9u K-Means Tugtduvuwasnisufiduius (Interactive) znadaylusinsuigsuy
(Add-ons...)

n19AnsTUsunsu Add-on (Installing Add-on Program)

* ‘lmidaniuy Options > Add-ons INUUILUTINYUUINN svea 111l

® 9 & Add-ons
Filter Add more...
Name Versior Action
B Associate 1.1.5
Bioinformatics 3.4
Educational 0.1.8
Geo 0.2.3
Image Analytics 0.2.1 Uninstall
Network 1.3.2
Prototypes 0.10.2
[ Y [ o e M ]
Orange3-Associate
Orange add-on for enumerating freguent itemsets and association rules
mining.

Documentation: http://orange3-associate.readthedocs.org/

carcel | (I

* ‘lnmdnidan Educational Llaznaiily OK 1Wavinn15AaaY
o Wadnmiddatzausasluile uasidnlisinsy Orange tWavinInTUsunsnanisale Add-
on NAnavayldlunla
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T= Educational

Gradient Interactive  Pelynemial  Pelynomial
Descent k-Means Classific.. Regressi..

« WnfinevldsTuusasziunllunilsnng $a91 Educational
N15%i1 Interactive k-Means &13150%1 1 lag
o 1ia workflow dulunuaziinlanauayly aepnaluil

o Paint Data
o Interactive k-Means

m Data I oa
—_— }"

Paint Data Interactive k-Means

msﬂ%wiangaﬁw'laﬂau Paint Data (Creating Data using Paint
Data Icon)

o niunudamdnii Paint Data lNad5 190238 Avelaeavma Ll

o0 e Paint Data
Names 1F
Variable X: x
Variable Y: y
Labels 08l
Ci1
+
W c2 Hy+ +
+ 4 + +
+
06l + ++ + Ft
g
Tools tal ++ ’HL
+
@ + ++ ;’ +
04 g
Brush Fut Select + +
+
oo x
Jitter Magnet Cle
Radius: 0.2
Intensity: =
Symbol: =
Reset to Input Data
oh .
[} 0.2 0.4 0.6 0.8 1

Send Automatically

? BB
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« duapausa il audiandniilamnau Interactive k-Means 1151502 UEAINSULINGN
waYa eeIaLna llil

[ ey Interactive k-Means

Data 0.8
B | Mx a
: | @y <] 07 ®¢ ® .

Centroids. ®

Number of centraids: EIIE\ 08

Randomize Positions s o
[ B

Show membership lines 0.5 .. . L
L]
L] ° L]
L]
Manually step through > 0.4 ’ [
Y [ ]
| Recompute Centroids | = .
Step Back
& 0.3
L L]
Run L] . L] .
L]
. e o []
Speed: | 0.2 L e . Lo bt
L]
| Run L L] . -
., e eop 4 * o .
0.1 . .o'o
[ ]
[
[
0o
0.1 0.2 0.3 0.4 0.5 0.6 0.7
X

« Mg MsIFmIsalaundgadnidanaa Centroid 1a

o0 e Interactive k-Means

Data 0.8
X:  Ox B
¥: oy B 07 e ® ’

Centroids

Number of centroids: Ell 8 o8

Randomize Positions . o
L B ]

o n .
Show membership lines 0.5 . »
.
L] ° L]
.
Manually step through > 04 2 o
e . ..
| Recompute Centroids .
Step Back
0.3
L .
Run . L] . .
. @ .
Speed: | 0.2 . . . Lo .
R .
| Run L (] . Y
., e eop ® o o |
0.1 s e o%
g .
L
.
.
0
0.1 0.2 0.3 0.4 05 0.6 0.7




96 Orange: A Visual Programming Tool for Machine Learning and Data Analytics

I
o o

o ANMIENANITOANUUATIUIUNFN LA

[ ey Interactive k-Means

Data 0.8
X: | mx a
¥: | @y a 07 ®¢ ® .

Centroids. ®

Number of centraids: I\:j o8 .

Randomize Positions e o
{ B ]

. L]
Show membership lines 0.5 L] L
L]
L]
[ | ] (]
L}
Manually step through > 0.4 ' [
. [ ]
| Recompute Centroids | * .
Step Back
[ P J 03
| .
Run [ ] L]
. N . n
Speed: | 0.2 L] bl L. ] ] e ™
[]
| Run . . o . .
o, o op ® o L4
0.1 -l .o'o
[ ]
[
[]
0
0.1 0.2 0.3 0.4 0.5 0.6 0.7

o TUsunsuzuanINFLLNNANLUY Visualize tNalvdmnsainladnuaisuayuaya lave
qiu



Support Vector Machine (SVM)

Support Vector Machine (SVM) Lﬂuaanasmum‘l‘ﬁ‘luﬂﬁ'«mwmmwumaua (Classification)
usnisudanasfin SVM lawmmaianisdavuinyvayaiififiesdainaumsa Binary
Classification Toaladussuiy (Hyperplane) uguuvsayadasnauaanainiu Toe
Hyperplane tuaziluldunsy 3913807 Linear Kernel udnvsaniwaa i

K(x,.x) = ¢(x)9(x) 4
° ;

£>1 Margin= 2 / vwhw

Misclassified @
point

Support Vector .’

wip(x) + b = -1

wip(x)+ b =0

wi(x) + b =+1 ; 2
°

[iu7: https://goo.gl/5XfMnY]

NFUAWDIIAU LaU hyperplane (Laumuﬁm) arlaiuiduiLTaya 2 nauaanmnﬂu
1ae hyperplane i Margin (Lauﬂﬁvﬁmwu) ﬂ‘svnumaaww 11N Margin Auurnning
(Maximum Margin) waMINTaNATINNNIAMIIAYYTIAINLANAIAUL WAMAN Margin
uﬂuLLamm‘uauammmawmmwumaumm‘tnaLﬂmnumn TaeaaTitdu Margin a1n
Nﬁuﬂaqm Support Vector

X, 1 H H
®e
. .
1\
.. ®
O
2 O
Q"0
O C‘o

[7An7: https://goo.gliJKAnKH]
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. mnsﬂmwmwmulmmaamau Hyperplane JuudadEuda H1 uas H2 Taavi H1 uay
H2 mmimmwauaaamﬂu 2 nau‘lﬂamoﬂnmaq

« uaviviiiaEu H1 §i Margin fiuauninidu H2 satiu winnfiaayaluudsingdu Inadudu
H1 anavirluniadanuanuyienaiale setiu tdu Hyperplane fififigadaidudisi Margin
ﬁn'gwﬁam 1428 Maximum Margin

Kernel Function il%lu SVM (SVM Kernel Functions)

«  TmuUn@ Kernel Function 1%l SVM @a Liner Kernel u@ Linear Kernel fitusunisiau
asvdevinluanatinuafiawain lovnnuayaiainuduagan 39lafinAnAu Kernel Function
Wiavinlunsdauunavyuayavin lagdu

«  Kernel Function #%%u SVM 1senauae
© Linear Kernel
o RBF Kernel
© Polynomial Kernel

C: 1, margin: 0.997; steps: 16; C: 10; margin: 0,990, steps: 104;
10 ————— 10 : T .

'S 7 10 1 2 3 4 5 & 23 2 10 1 2z 3 4 5 &

C: 100; margin: 0.990; steps: 154; C: 1000; margin: 0.990; steps: 946;
10 S e LI B e B 10 !
8

AF

[ﬁu'lz http://mlpy.sourceforge.net/docs/3.4/svm.html]

o gUamaeu uaavluiuienisdsuainisaiiieas C lu RBF Kernel
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[#i31: https://g00.gl/QISTLY]

o gUaENeu LEae Tuiuien15U5ua1 gamma talidanadiuduisaInnuInuyuaya
lafdu wanviianavinluiinnig Overfitting
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N5 NIUDDY SVM d18150d519 workflow sinufaa1vevana il

ol
g.ige-a‘@c'
%
R
24
HH

Da!a

kL
Data Sampler > @‘)"" Confusion Matrix
) ¢ <
$ - 5,
& %,
& - %
) o q Predictions
File 2 7 >
&
s § % {::
S 2
-- .; L]
Scatter Plot
SVM

« audamdniilamau File iWaldananuaya lunsaliilayawaya iris
+ auilandniilanau Data Sampler [agutdanuayanlalun15d519 7008 LaswaINTOL

[ ] Data Sampler
Infarmation

150 instances in input dataset.
Qutputting 45 instances.

<2
5,
¥
ol
— Q Sampling Type
%

]
g Data Sampler - O Fixed proportion of data:
D 6?‘1 i I 1 1 1 1 1 I 1 1 I 30 %
B
& L ,
a g Pr Fixed sample size
File = r -
W & Instances: 1 -
_:__-__:.:. § Sample with replacement
PR ]
S " Cross validation
Number of folds: |3 i
Selected fold: 1 i
| Bootstrap
Options

Replicable (deterministic) sampling
Stratify sample (when possible)

Sample Data

? B
.. s
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aullananii lanau SVM tialsuaiwisilitnasilalunisisaus

200 SVM

Name

SVM

% svtyme
2 e o

% Csw

Cost (C): 1.00 | 2

iy
g Data Sampler
Regression loss epsilon (g): 0.10 |12
D ;ﬂ O v-svMm Regression cost (C): 1<)
& Complexity bound (v): -
e plexity bound (v 0.50 2|

eed
.

Kernel
[ Linear Kernel: exp(-g|x-y|?)
SVM [ Polynomial g: 2]
O reF
(1 Sigmoid

Optimization Parameters

Mumerical tolerance:

o000
g

Iteration limit:

Apply Automatically

? B
T

aulilamaniilamau Predictions INAANAANST leAINNISWENTUAIETE SVM

[ Eey ] Predictions
Infa SWM iris sepal length sepal width petal len
Data: 45 instances. 1 : 0.90 = Iris-virginica 7.9 3.8 6.4
‘?.;eszl.:cgl]::::s:fication 2 :0.01 - Iris-setosa____ 5.1 3.5 1.4
3 : 0.01 » Iris-versicolor 5.6 3.0 4.1
4 : 0.98 = Iris-virginica 6.4 27 5.3
Show 5 6 = Iris-versicolor 5.6 3.0 4.5
i e 6 01 - Iris-versicolor 6.2 29 4.3
Predicted probabilities for: 7 0.01 = Iris-versicoler 5.5 24 3.8
e 8 5.0 3.4 1.6
Iris-versicolor 9 : 0.98 — Iris-virginica 6.3 3.4 5.6
Iris-virginica o : 0.01 = Iris-setosa 4.9 3.1 1.5
no0, 47 - Iris-versicolor 4.9 25 4.5
12 0.01:0.98:0.01 - Iris-versicolor 6.4 29 4.3
Draw distribution bars 1 51 3.3 17
: 14 5.4 3.0 4.5
Data View = 57 26 a5
Aswiilak e 16 0.96:0.02:0.02 - Iris-setosa___ 4.3 3.0 1.1
Cutput 7 : 0.01 + Iris-setosa 5.0 3.5 1.3
Original data 8 :0.02 > rsicolor 5.9 3.0 4.2
Predictions 9 : 0.98 ~ Iris-virginica 7.3 29 6.3
Probabilities : 0.10 - Iris-versicolor 6.7 3.1 4.7
E Tl if n 45 73 13

e
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« audlamdaniilamau Confusion Matrix LNAQNAANS TALIEAVNAANSAINNFNUDYA

[ NON ) Confusion Matrix
SEN Show: = Number of instances
Predicted
Iris-setosa Iris-versicolor Iris-virginica ¥
Iris-setosa 14 0 0 14
T Iris-versicolor 0 19 0 19
° 2
< Iris-virginica 0 2 10 12
I 14 21 10 45
Output

Predictions | | Probabilities

Send Automatically | Select Correct || Select Misclassified | Clear Selection |

| NN Confusion Matrix
S Show: = Propartion of predicted
Predicted
Iris-setosa Iris-versicolor Iris-virginica 13
Iris-setosa 100.0 % 0.0% 0.0% 14
R T Iris-versicolor 0.0% 80.5 % 0.0% 19
E Iris-virginica 0.0% 9.5 % 100.0 % 12
) 14 21 10 45
Output
Predictions | | Probabilities
Send Automatically | Select Correct | Select Misclassified || Clear Selection |
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« audamaniilamau Scatter Plot LNaQUAYANITIAUNIAUYAIY SVM UWUL Visualize

[ NoN ] Scatter Plot

Axis Data

| O Iris-setosa
Axisx: | [ sepal length 38 (o]

O Iris-versicolor

~
v
~
w

Axisy: | [0 sepal width
i
Find Informative Projections 3.6 [ E-CTETTEE

Jitterir g: - 1%
. |
4 Jitter numeric v
alues 3 .

Points

Color: SVM

3.2t
Shape: (Same shape)

Size: (Same size}

Label: (No labels)

Dooo

sepal width

Symbol size: P oo
Opacity: 9 o @ ° o

Plot Properties

Show legend ©

I;I Show gridlines 26

|| Show all data on mouse hover

Show class density

|| Show regression line

|| Label only selected points ® °
2.4} a

Zoom/Select

W [o][a] ] d °

2.2k . 1 .
5 6 7 3

Send Automatically sepal length

788

103
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Neural Network

Input Layer Hidden Layer Output Layer
M neurons N neurons K neurons

[1’7im: http://www.mdpi.com/2078-2489/3/4/756]

«  Neural Network 1u33lunsdauuiaviytaya fiaglunauuay Supervised Learning &4
UN1BEIN538Ugvnavle Label thazaalunisi3aug Toa Neural Network iudaesiogy
a9eutiu Network wuy Multi-Layer Perceptron Eiazmasdsznaunis Input Layer,
Hidden Layer ttaz Output Layer

o FruuaasTuualu Input Layer a‘v‘uuaﬂnummumao Attribute #5a Feature

+ dumzasTuualu Output Layer duagfusuIuead Class o winlagauaya iris Gofi
3 Class sotiu Output Layer 2efi31uqu 3 Tuua
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N15vI1v Uy Neural Network 8131508519 workflow sinuaaa1vevana il

o
| E! = @ L
o % %- AL K
W &
o % o . )
& Data Sampler =] = Confusion Matrix

Q ] =

L Ej

o ki
0

[ ’ 3
(=] [
[="3
Pe o
. e} T = - g,
File =) = Predictions =3
s 8 \
a e
% e
o*

=

Meural MNetwork

Scatter Plot

+ auilandniilamau File tlaldanyauaya lunsalillagauaya iris
« auilamdaniilamau Data Sampler INaguidanvayanlaluni1sds19TNea LarweINTo

Data Sampler

Information
150 instances in input dataset.

Outputting 45 instances.

Sampling Type
o Fixed proportion of data:

.l

Data Sampler

s B0

D&‘r‘g

\ &

%
N
e/
5

a

" Fixed sample size
Instances: 1 >
Sample with replacement

| Cross validation
Number of folds: |10 -
1

o

File

<

=

Meural MNetwork

Selected fold:

" Bootstrap

Options
Replicable (deterministic) sampling

Stratify sample (when possible)

Sample Data '
? B
. e
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auLlananiilanau Neural Network LilalSuainwisifitnasilalunisiaaus

File

auLandani lanau Predictions lNagHNaaNs7 laINN1sWaINTauAI835 Neural Network

Meural Metwork

Mame

|Ne ural Network

| %
et Metwaork
é? Data Sampler % Neurons per hidden Iayer:l1m,
L Activation: | ReLu
a |

Solver: | Adam
B Ry Alpha: 0.00010 | |
% é' f Max iterations: I\:’I

Neural Network

Apply Automatically

Cancel

? B

[ N ] Predictions
Info MNeural Network sepal length sepal width petal lengt
Data: 45 instances. 1 0.00:0.27:0.72 = Iris-virginica 6.3 27 4.9
?;eszi:cgll;::s?ﬁcation 2 0.00:0.01:0.99 = Iris-virginica 7.2 36 6.1
3 0.99:0.01:0.00 - Iris-setosa 4.3 3.0 1.1
4  0.00:0.67:0.33 = Iris-versicolor 6.2 22 4.5
Show 5 0.00:0.03:0.97 - Iris-virginica 71 3.0 5.9
Predicted class 6 0.01:0.18:0.81 = Iris-virginica 6.4 31 5.5
Predicted probabilities for: 7 0.02:0.44 :0.54 = Iris-virginica 4.9 25 4.5
oo 8 0.00:0.56:0.43 = Iris-versicolor 6.3 25 4.9
Iris-versicolor 9 0.99:0.01:0.00 —+ Iris-setosa 4.7 3.2 1.6
Iris-virginica 10 0.00:0.05:0.95 - Iris-virginica 7.4 2.8 6.1
M 0.02:0.90:0.08 > Iris-versicolor 5.5 28 4.4
12 0.01:0.16 : 0.84 = Iris-virginica 6.5 3.2 8.1
By el s 13 0.01:0.70:0.29 - Iris-versicolor 6.5 2.8 4.6
) 14 0.98:0.02: 0.00 > Iris-setosa 4.8 3.0 1.4
pata View 15 0.99 :0.01:0.00 = Iris-setosa 57 38 17
el Gl 6 0.06:0.85: 0.09 = Iris-versicolor 6.6 3.0 a1
Output 17 1.00:0.00:0.00 - Iris-setosa 5.5 4.2 1.4
Original data 18 0.99:0.01:0.00 - Iris-setosa 4.7 3.2 1.3
e T 19 0.00:0.05:0.95 - Iris-virginica 6.8 3.0 5.5
B 20 0.01:0.96:0.03 = Iris-versicolor 5.0 20 35
N QR « NN i 49 31 15
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+ auilandniilanau Confusion Matrix LNDANARANS 1AELFAAINAANSAINNUUDYA

[ JoN ] Confusion Matrix
MNeural Network Show: Number of instances
Predicted
Iris-setosa Iris-versicolor Iris-virginica I
Iris-setosa 17 0 0 17
'_;?, Iris-versicolor 0 12 0 12
2
o
< Iris-virginica 0 0 16 16
)3 17 12 16 45
Cutput
Predictions | | Probabilities
Send Automatically Select Correct Select Misclassified Clear Selection
7B

+ auilandniilamau Scatter Plot Liaguayan133nuNIAUyYA2e Neural Network L

Visualize
ece Scatter Plot
Axis Data
o] O Iris-setosa
Axis x: sepal length
ar O Iris-versicol
Axis y: sepal width B ° o) ris-versicolor
e
Find Informative Projections 18 il e
X " .
Jittering: 1% °
Jitter numeric values 36 (o] -

Paints

34
Color: iris (o)
Shape: | (Same shape) B 320 ] O

5 S i = o o O i
Size: (Same size) B E o ° o - o
Label: (No labels) B I ﬂg_; 30 Q) (o] = ), S o &
Symbol size: ” o
Opacity: 2.8
o0 %e o
Plot Properties 2.6 Q@ -
Show legend ©
| Show gridlines o
| Show all data on mouse hover 2.4
Show class density
: Show regression line
Label only selected points 22 o)
(o]
Zoom/Select
i ) 2+
L o |
b 6 7
Send Automatically sepal length
Fal=NE]
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Deep Neural Network

Simple Neural Network Deep Learning Neural Network

@ nput Layer () Hidden Layer @ Output Layer

[1'7im: https://goo.gl/CqSmbq]

«  AUUANATNTEMIN Neural Network 1302193838091 Simple Neural Network (taz Deep
Neural Network fifiasnuiuduaay Layer

«  Teuunfiuad Neural Network uuu Multi-Layer Perceptron (MLP) azilsznaunae Network
d1u9u 3 Fuilssnauaae
o dutinan (Input Layer)
o duarau (Hidden Layer)
o FURHAIHA (Output Layer)

o ualudnaas Deep Neural Network Azvinn LGy Hidden Layer MiAsmndu /1N
fraa19ean (JUATUe91) S Hidden Layer viodu 4 4 daazvinluifinnisAiunn
Wnndu vinluaansaldausvaya lasdu
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* N5 uA Deep Neural Network 111151050 orange d&19avin lalaanuiiandani
‘lamau Neural Network 3nn1iuliae parameter Tudiu2ay Neurons per hidden layer

fasinatnema il
[ ] Meural Network
Name
Meural Network
Metwork
\ Meurons per hidden layer: 100,50,30,20|
c;"? Datn Sampiey Activation: Relu E
Solver: Adam E
D Alpha: 0.00010 | 2
i % ég Max iterations: 200 2
w
o\ %
%: Apply Automatically
Meural Network Cancel
7B

. ndauNennlafivualy Neurons per hidden layer finiu 100,50,30,20
‘ﬁ\‘lﬁi\l']ﬂﬂ’)’]u’)'\ muum‘lnu Hidden Layer JIUIU 4 ‘D'IL F ﬂﬂLLG’Iﬂu‘ﬁuﬂ‘iuﬂaUﬂ’)ﬂ
o Hidden Layer dufi 1 fisauau 100 Neurons
o Hidden Layer dudl 2 §$7u9u 50 Neurons
o Hidden Layer Fudi 3 fis1uau 30 Neurons
o Hidden Layer Hufl 4 §59u2u 20 Neurons



N1531A51eU5UN N (Image Analytics)

n15laulAIavliauay Image Analytics zmavadllsunsuLlasn (Add-ons. ..)
Ividanfituy Options > Add-ons 3NNUUILUTINRUUINI svea il

[ NN o3 Add-ons
Filter Add more...

Mame Versior Action
Geo 0.2.3

V| Image Analytics 0.21
MNetwork 1.3.2
Prototypes 0.10.2
Spectroscopy 0.3.7
Text 0.3.0
Textable 3.0.7

Orange3-Associate

Orange add-on for enumerating frequent itemsets and association rules
mining.

Docurmnentation: hitp://orange3-associate.readthedocs.orgf

Cancel (TSN

NUUAANLADNT Image Analytics LLlazAANTILUN OK
Wadneadsadausanin dauaziialisinsy orange 8nA3v Tusunsu Image Analytics £9
el aula
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« WadaTisunsu orange Tisunsuasiiuitauay Image Analytics LANLANN Avgaa9na 11

"

[2a] Image Analytics

) ) Bl =2

Import Image Imagea Image
Images Viewer Embeddi... Grid

¢ nauiivclaeu Image Analytics Azpavinaanvayasdniniunsan lunsdiilamisou
sUnw Taefisuniway 3 wuam Usenaumie banana, orange Wae pineapple F9TU5unsuas
larfavasTnamasidudovasmuinny

o0 e [ img-test

<[> B=cwo = %- Q search

Favorites iCloud storage is full. | Upgrade... | | Learn More... |
Dropbox
=] Desktop

@ AirDrop o o
@ All My Files banana orange plneapple

Out of Space Out of Space Cut of Space

#2 Applications
0 Downloads

iCloud
< iCloud Drive

[ NON ) [ banana
< =mio = e Q_ Search

Favorites iCloud storage is full. | Upgrade... | | Learn More... |

= Dropbox —
f o — %
M m ¥
|Zer

[ Desktop ,

@ AirDrop

@ All My Files Panalnfa—m banaln_a—02 banaln:la—oa banaln:la—t}tl banaln:la—os
Out of Space Out of Space Out of Space Out of Space Out of Space

y‘h{ Applications
o Downloads
iCloud
¢T iCloud Drive M
banana-06 banana-07
E DESktOD Out of Space Out of Space
@ Documents

Devices

2

| &) Google Drive

Q Orange
e —"

12
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._._. ['9 orange
< | 2> H = [0 |[E|]|J L%"Jl# "H i JL (:lJ [ Q, Search J

Favorites iCloud storage is full. | Upgrade... | | Learn More... |

Dropbox

= Desktop “
% All My Files orange-01 orange-02 orange-03 orange-04 orange-05

@) AirDrop
Out of Space Out of Space Out of Space Out of Space Out of Space

#2; Applications

© Dpownloads
iCloud

¢ iCloud Drive (1)

B Desktop g i

% Documents

Devices
(&) Google Drive =
£ orange

L3

._._. [ pineapple
< |2 il = [0 I[D]IJ[%VJ[*VH i Jl (:IJ l Q Search J
Favorites iCloud storage is full. [ Upgrade... | [ Learn More... |

Dropbox

g Bf 3 T
@) Airprop = L= |
% All My Files pineapple-01 pineapple-02 pineapple-03 pineapple-04 pineapple-05
Out of Space Out of Space Out of Space Out of Space Out of Space
#2 Applications
©) pownloads
iCloud
¢ iCloud Drive ()
pineapple-06
= Desktop Out of Spaca

M Documents

Devices
& Google Drive
Q Orange

>

>
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o 1NUUA workflow Tuiiniiausnvnlasvena LUl

=

Data Table

Ce

Import Images

HLL22ELL

Image Embedding

eeq
Data —+ Images
sfuppagqu3
Images — Dal&

F[E
[Za]

Image Viewer Image Grid

1flad519 workflow l@515ausaIusuiiananil Import Images laztdanTWainasglnw
Nnlanzanln

[ NON Import Images

B o=

19 images | 3 categories

Import Images Data Table

Image Viewer Image Grid

miunsuidananiiduwdan (Lmk) 5£11914 Image Viewer Llar Image Embedding
o Luaﬂsﬂngwmmw‘lnLaaﬂmsmaumasumw Data LLar Images

[ ] Edit Links

Selected Images .
E magee
Data 11084111

Image Embedding

Image Viewer

Clear All
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nuuuLlananii lanau Image Viewer 1WaldngUn i lalunisiasizu

[ JoN | Image Viewer
Infa
Done: &\ - g —
19 images RS M ? -
Image Filename Attribute
banana banana banana banana
' Bimage
Title Attrioute —
itle Attriou % I %m
| @ category e
Image Size banana banana banana orange
orange orange orange orange
® &
orange pineapple pineapple pineapple
v Send Aut ticall
(/] end Automatically -

N ——————————————

o dupausa L nvinnssuiliandni’lamau Image Embedding tWaldanluinanaslalu
N199LATITURIUN W
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Deep Convolutional Neural Network (Deep CNN)

« ludiumauwad Image Embedding 1iuazlaTuinauay Deep CNN TaafiTunaluidanéivil

© Inception v3
o VGG-16
o VGG-19
o Tuwmars 3 tulannannnisi3ouganneaya ImageNet F9lasUnmlunisiBausiRadss
TumaninnIauglaw

Fully-connected 1

pooled
pooled  featuremaps feature maps

feature maps

feature maps

plylx)

= r
L

Inpdt Convolutional Pooling 1 Convolutional  pooling 2

layer 1 layer 2

00000000

Outputs

[17'i3J’1: http://www.mdpi.com/1099-4300/19/6/242]

Inception v3

o lunsdlil 1danlawluiea Inception v3 8115Un1531AT1TUFUNINW
o dumanlunis Analysis sUn a1 laa1lunisszuranauu

[ ] Image Embedding
Info

Data with 19 instances.
Connected to server.

== Settings

w
& T Image attribute: image
£ | Image Emoedding | 3 9 8 imag B
_1- % Embedder: Inception v3 B
o =
‘g % Google's Inception v3 model trained on ImageNet.

Apply Automatically

X Cancel
?



vavanlszunanaldsaldausas Tusuiliandni’lamau Image Grid 1Nagn15IANN

FUA W

ece
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Image Grid

Image Filename Attrioute

| Bimage

~
w

Image cell fit

© Resize
[ Crop

Grid size

Coumns: 7 ||
Rows:

Set size automatically A

Apply automatically
Apply
Info

Daone:
19 images

;

s wneavnmaguayanialunisdssuitanadinisanuiiiandnlailanau Data Table

[ JoN ) Data Table
Info
31 instances category Image name nm|arii:;rl:gzzk(0p“ size Wi
4096 features (no missing values) image
Discrete class with 2 values 1 35682269_1016035428... | pic2/356822... B5791
(67.7% missing values) 2 35646616_1748066811... | 36546616_1... 63244
7 meta attributes (27.6% missing 3 364B3656_185395726..  36483656_1... 72726
values) 4 36490106_1853957287... | 36490106_1... 74408
5 35804770_1016035427... | pic2/358047... 64146
Variables 6 35654420_1748067298... 35654420 1... 55196
Show variable labels (if present) |7 35882969_174806566.. 35882969 1... 52746
|| Visualize numeric values 8 36522911_18539572713... | 36522911_1... 72595
4 Color by instance classes o|9 36430179_1853957294... | 36430179_1... 74942
Section 10 35545722_1748066211... | 35645722 1... 53020
7 35547553_1748066375... 35547553 _1... 66784
& select full rows 12 35728641_2087109164... | pic2/357286... 67037
13 35204586_1016035428... | pic2/352945... 58367
14 35815082_1748066691... 35815082 1... 60090
15 35533714_1748066958... | 35533714 _1... 66364
18 35882645 1021676940... pic2/35882... 75754
17 35682326_1748066261... 35682326_1... 65685
Restore Original Order 1B 35687104 _1748066058... | 35687104_1... 54118
13 35544082_1748065878... 35544082_1... 56944
Send Automatically 20 35955092_2087109231... | pic2/359550... 54473
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VGG-16

« lunsdinmavnisildsuluaaiiu VGG-16 dmnsavinlaleasuiiananii lanau Image
Embedding Laz11a8u parameter a9 Embedder 11 VGG-16 3nntiusaluTisunsuy
Uszunana

[ NN Image Embedding

Info

Data with 19 instances.
Connected to server.

Settings
Image attribute: image
Embedder: VGG-16

16-layer image recognition model trained on ImageNet.

Apply Automatically

X Cancel

o Wasaulsznanaldsalvsuiiananilamau Image Grid LNaQNAAWS

[ JoN | Image Grid

Image Filename Attribute
image B

Image cell fit

| Resize

© Crop
Grid size

Set size automatically "

(¢ (<2

Apply automatically
Apply
Info

Done:
19 images

7886
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VGG-19

.« lunsdifinavniswdsuTuaadu VGG-19 dunsavinlataaduiiandniilanau Image
Embedding (laztUa8u parameter 989 Embedder 14 VGG-19

[ ] Image Embedding
Info

Data with 19 instances.
Connected to server.

Settings
Image attribute: B image a
Embedder: VGG-19 E

19-layer image recognition model trained on ImageNet.

Apply Automatically

M Cance

o Waldsunsudssunanalasalzausadvsuiiiandnilamnau Image Grid LWagHNA’AWS
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n1sdavaanyslainlumui (Face Image Classification)

«  Tusunsu Orange dunsadavisauysUamlumun TaaTusunsuladanlaTung
OpenFace lun15davuaanysdninlumun Selunadilagauaya FaceScrub uay CASIA-
WEBFace Wun1530ustiadsiTuna

« lunsdidl ladannagauTunalaslgwayatiniauaasiuiu 3 au lawn Messi, Ronaldo
uae Salah Tasunazaufigniwyszuo 5-6 3u

. guamtindauaasrgniafiuuanaaniduTnamas sesnatvea Uil

iCloud storage is full.

messi ronaldo salah
|7 messi
= D ol &2 v | ¥ v -+ Q,
iCloud storage is full. Upgrade... Learn Maore...
PN & = =
— 4 - £
9E0 gettyimages-963 img_pmorata_201 lionel_messi_relea messi
699118 60821-1..ivo-Web  se_claus...1154086

«  WawisuwayasUniwuyamnaldsaliausaslidsny workflow sudlasvealuil

Data Data — Images Embaddings (][]
e &= el g

Import Images Image Viewer Image Embedding Image Grid
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o niusudamdniilamau Import Images lazldanInanassUaiwluvuiinasnis

o Import Images
| 7| face-dataset B = ..
Data Infa
()

Import Images 16 images / 3 categories

?
N —

« WaldangUniasalzausas nnusuiiananii lamau Image Viewer tilagguUniwilas
Tun1sdanuiany

[ EoN | Image Viewer

Info

Dane:
16 images

Image Filename Attribute

- messi messi messi
B image B
Title Attrioute
category B
Image Size messi ronaldo

=

ronaldo ronaldo salah salah

salah salah salah salah

Send Automatically

? B
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o niusudamdnii Link 3¢1719 Image Viewer Llar Image Embedding wasilasunis
iiiaumaluiilu Data ey Images

Q Edit Links

Selected Images .

Data A11083111

Image Viewer Image Embedding

Clear All Cancel m

OpenFace

o dusunisaauuianysdniniluvuiaznadilaluma OpenFace
« sulliandnilamau Image Embedding uazilasu Embedder 1uiilu openface

® O Image Embedding
Info

Data with 16 instances, 1images skipped.
Connected to server.

Settings
Image attribute: B image
Embedder: openface

Face recognition model trained on FaceScrub and CASIA-WebFace datasets.

Apply Automatically

& Cancel

?
T m—
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dunauganiy Iusuiiandnii Image grid INanNaansuavN15InUNIAUYTUA N TUUUN
UAAA

Image Grid
Image Filename Attribute
B image

Image cell fit
| Resize

© crop

Grid size

Columns: 6

Rows: 6 z

-

Set size automatically

Apply automatically
Apply
Info

Done:
15 images

? BB

WINMAINISASIAFAUAMNYNADIVDINTIAUNIAKYFUA N IUUUI dmnsainlanauas
11U workflow sfiaga1vna 1t

Embeddings
Data I—- Data — Images
e ) ]

] [Ea]
[as]
2 Image Grid
Import Images Image Viewer Image Embedding % 9
g
=
&
1
o
= Selected Data —
-t Data
3 =
-
Scatter Plot

Data Table
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ANeaLv laln lamau Scatter Plot LLaz Data Table lAaA57380UN13IAUNIAUY LA
waYAINYNADIUIA LU
NnUuluauiiiandniilamau Scatter Plot LNaAN15IAVUINUYUIFUNIN

o0 e Scatter Plot
Axis Data o
messi
Axisx: | [@n82 ﬁ 041}
O ronaldo
Axisy: | [ nos E 0.08
Find Informative Projections =l
0.06
Jittering: 1%
Jitter numeric values 0.04
Points 0.02 O
Color: category ﬁ O
0F
Shape: = (Same shape) E O O
Size: Same size, -
ize: { ) E o 0.02 O
Label: (Mo labels) E a4
-0.04
Symbol size:  —— .
Opacity; =———— -0.08 .
Plot Properties _0.08
Show legend
Show gridlines o
Show all data on mouse hover 01r
Show class density Q@
Show regression line -0.12
Label only selected paoints
Zoom/Select -0.14
B | | Qe o
-0.16
, o
0.1 [§] 0.1
Send Automatically n&z2

7B B

UINMaINI56337auTnLudnI1 anandni AagUnrwaay Messi lavza’la s
M laleglandadniianivnandni

0.1F

B
E 0.08
bjections
0.06
1%

0.04

0.02 | (@)

-0.02 | O

-0.04

n9s

-0.06




o danmaluauiiiandniilanau Data Table lNan3180UUDYA
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[ N ] Data Table
Info
; category image name image size width

§ instances /Orange3-Trainin

128 features (no missing values) image

Discrete class with 3 values (no 1 960 messi/960.jpg 45838 960

missing values) 2 gettyimages... = messi/gettyi... 65763 748
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Variables

Show variable labels (if present)
|| Visualize numeric values
Color by instance classes

Selection
Select full rows

Restore Original Order

Send Automatically
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