ORANGE DATA MINING
STEPS for Al model to predict the penguin species .

Step 1: Upload Dataset Data

Acquisition
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Open Recent

This is the Welcome
page that you will
see when you first

launch Orange.

Click on New. u = O@o o

Video Tutorials Get Started Bxamples Documentation

t4 Show at startup Help us improve!




Step 1(b)

Insert the File

widget onto the
canvas

Step 1(c)
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File

Read data from an inpat filz or network
and send a data table to the output.
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Read data from an inpat file or network
and send a data table to the output.
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Double click File to

open its properties




Step 1(d)

Step 1(e)

B Local Disk (C3)

= 1 aeal Ml 20

File name: | penguins_lter.csv

D File - Orange m] X
Source
© File: penguins_train.csv - = & Reload
O URL: w
File Type
Autornatically detect type v
Info
344 instance(s)
6 feature(s) (0.4% missing values)
Data has no target variable.
0 meta attribute(s)
Columnes (Double dick to edit)
Narme Type Raole Values
1 spedes @ categorical feature Adelie, Chinstrap, Gentoo
2 island @ categorical feature Biscoe, Dream, Torgersen
3 culmen_lengt... @ numeric  feature
4 culmen_dept.. O numeric  feature
5 flipper_lengt... @ numeric  feature
6 body mass.g @ numeric  feature
Reset Apply
Browse documentation datasets
7B |E 34
0 open bt
€ > A T = Desk.. » PenguinE.. & £ Search Penguin Example
Organize ~ Mew folder =- @ @
r Quick access Mame Date modified Type
B3 OneDrive “:'Z penguins_test.csv 24-05-2022 1258 AM  Microsof
B penguins_train.csv 24-05-2022 01:01 AM Microsaof
I This PC
38 Desktop
3 Documents
B3 Downloads
B Music
PA Pictures
2 Videos

Al e files (* basket * bsk ~

Open Cancel




Step 1(f)

penguins_train.csv is

uploaded

Right-click on the
widget File and click
on Rename.

We will rename it to
“Train Data’ so that we
do not confuse it with
the testing data later

D File - Orange
Source

O URL:

O File: penguins_train.csv

File Type

Info

Automatically detect type

344 instance(s)
6 feature(s) (0.4% missing values)
Data has no target variable.

0 meta attribute(s)

Columns (Double dick to edit)

Name
1 spedes
2 island

Type Role
@ categorical feature
c] categorical feature

3 culmen_lengt... @ numeric  feature
4 culmen_dept... @ numeric  feature
5 flipper_lengt... @ numeric  feature
6 body mass g @ numeric  feature

Values
Adelie, Chinstrap, Gentoo
Biscoe, Dream, Torgersen

Browse documentation datasats

Apply
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The file name for the

uploaded dataset has
changed
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Select a widget to show its description.

See workflow examples, YouTube

tutorials, or open the welcome screen.
i # T ~" 11

Step 1(i)

i O

Repeat the same steps
for ‘Test Data’ and

upload testing dataset
in the file widget

After Data Acquisition, what should we do next?




Step 2: Clean Missing Data Data

Exploration
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Step 2(a) sw

Check if there are any
missing values

¥
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Notice that there are

some missing values — T foe Vaes
1 species @ categorical  feature Adelie, Chinstrap, Gentoo
2 island @ categorical  feature Biscoe, Dream, Torgersen
3 culmen_jength__. [l mumeric feature
4 culmen_depth_.. [ rumeric feature.
5 flipper_ength_.. [ rumeric feature:
& body_mass.g M rumeric feature:
Rsat Apply
Browse documentatnn Gatasets

7B |G




Step 2(b)

We will now look at
another way to inspect
on missing data.

Click X to close the pop
up.

Insert the widget
Feature Statistics onto
the canvas

D) TrainData - Orange

Source
© Fils:  panguins_train.cov ~|| = & Reload
O

File Type
Automatically dstect type

Wo
344
6 feature(s) (0.4% missing values)

Diata has F Target variable.
0 mega 5}

Colareers (Double click tn edit)

Mame Type Role Values

1 species @ categorical  feature Adelie, Chinstrap, Gentoo

2 igland @ categorical  feature Biscoe, Dream, Torgersen

3 culmen_tength_. [ rumeric teature

4 culmen_depth_.. [ rumeric feature

5 flipper_tengtn_.. [ rumeric feature

6 body.mass.g O wmeric  feature

Reset Apply
Brewse documentaticn datasets
7B |Gwm
Tranlets

Testlats




1. Connect widget ‘Train
Data’ to widget Feature
Statistics. We can do
that by dragging the
output from ‘Train

Data’ to the input of
Feature Statistics.

Double-click on Feature
Statistics to see the
results.
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Click X to close
the pop up
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Step Z(g) File Edit View Widget Options Help
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Insert the impute widget

onto the canvas
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Step 2(h)

E @ Connect widget
s % = “';"' to widget Impute
ol B ¥
T ‘;"'_‘." = ":' . Double-click onlmpute_
¥ B to open up the properties
gm0 tab
% [H af i
X4 A e @
Visuake
Model
| evaae D
’ > Testhata

Step 2(i)

Q Impute - Orange
Default Method

() Don't impute

() Awverage/Most frequent

() As a distinct value

) Fioed values; numeric variables:

Individual Attribute Settings
Filter..

@ species

@ island

M culmen_length_mm
@ culmen_depth_mm
0 flipper_length_mm

() Model-based imputer (simple tree)
() Random values
© Remove instances with unknown values

0 % ,tme: 1970-01-01 05:30:00

Default (above)

Don't impute

Average/Most frequent

As a distinct value

Model-based imputer (simple tree)

Random values

o massg Remove instances with unknown values
Fixed value
Restore All to Default
O Apply
2B | 2l3e- [53a2

e 5



Step 2(j)

Connect the output of
Impute to the input of the
existing Feature Statistics
(the previous connection
between and

Feature Statistics has been
removed because only
accepts one input)

Double-click on the Feature
Statistics to see the output.
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Now that the data is clean and without any missing values, what next?

Step 3: Select Target Label Data

Exploration
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Step 3(a)

From TrainData, you would have noticed that the Feature Type for most of the columns is
Numeric Feature. In supervised learning models, we have both the features and the labels. The
labels are the output. Therefore, we need to define an output for our Palmer Penguin model.
We will assign species as our label since that is what we want to identify.

Therefore, we will change the Feature Type for species, from Categorical Feature to Categorical
Label. To do that, we will be using Select Columns.



Step 3(b)

A window displaying

all the features will
appear

Step 3(b)

&)L(g =@

[ Select Columes - Orange o 4
ignored

Filtor

Drag the ‘species’

feature to the ‘Target”
box

‘species’ is the Target
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After choosing a target label, we need to split the data

Step 4: Data Sampler Data

Exploration
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Step 4(a)

Insert the Data

Sampler widget onto
the canvas
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Step 4(b)

Connect widget Select
Columns to widget Data
Sampler

Connect widget Select Columns to widget Data Sampler. We can do that by dragging the output
from Select Columns to the input of Data Sampler.

After the connection is made, double-click on Data Sampler to open the properties tab.



[@ DataSample.. ? X

Ste p 4(C) Sampling Type

o Fixed proportion of data:

o ,.. ”%« . Set slider to 80%

() Fixed sample size . Click on Sample Data to
;] effect the changes
. Click X to close the pop-up

Instances: 28
() sample with replacement
() Cross validation

Number of subsets: 10 E
Unused subset: 1 El
() Bootstrap
Options

[T Replicable (deterministic) sampling
B stratify sample (when possible)

Sample Data

2 B | 2342 [> 27468

How do we know if the data is actually split or not?

Step 4(d)
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Insert the Data Info

widget onto the
canvas
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Let’s inspect on how the data is being split through Data Sampler.

We will be using Data Info.



Step 4(e)
DBRDS
BED s /(=
B F— . Connect widget
._1:.'_ f E _E_ ;" Data Sampler to
m D=0 = (@)= (O =@ « widget Data Info
== 7 T G == x . Double-click on Data
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ol T properties tab
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Connect widget Data Sampler to the second widget Data Info. We can do that by dragging the
output from Data Sampler to the input of the second Data Info.

Take note of the connection name. We will change this. Double-click on the connection.



Step 4(g)

@ Edit Links - Orange ? X

t¥%) Remaining Data | |

=

Data Sampler Remove the existing Data Info (1)
connection by clicking on
Clear All the cor!nection once to oK Cancel
—_— delete it
b
Step 4(g)
@ Edit Links - Orange ? X

B8 o~ B
2

Data Sampler Data Info (1)

Clear All The connection is deleted 0K Cancel




Step 4(h)

@ Edit Links - Orange ? X

Data Sample
Bomd e R
|_[[{¥%] Remaining Data E—

Data Sampler

Data Info (1)

Create a connection
between Remaining
Data and Data

Clear All OK Cancel

Click on OK

Step 4(i)

Double-click on Data Info
to open the properties

tab
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Step 4(j)
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What do we do after having split the data?




Step 5: Train Model
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Step 5(b)

. Connect widget Data Sampler to
widget Test and Score

Make sure the connection says Data
Sample > Data

Step 5(c)
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Tree into the canvas S.}.: oane 5 :
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Step 5(d)

1. Connect widget Tree to
widget Test and Score

Double click on the
model icon to open its - If the connection is
properties b dotted it means the
model has not been
applied yet

TesDsa




Step 5(e)

«h Tree - Orange ? X

Name

Tree

Parameters
Click on Apply if @ induce binary tree

automatically apply has @ Min. number of instances in leaves: 13 2]
not been checked

8 Do not split subsets smaller than: 9 @

Click X to close the pop- @ Limit the maximal tree depth to: 100 |3/
up window Classification

Step 5: Train Model

If thereis a
warning sign on
the test and score
widget, we will
need to change its
properties. Let’s
talk about it next

The model is ready




After creating a model, we need to test the model and check its accuracy

Step 6: Evaluate Model
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TranData

. Connect widget Data Sampler to widget
Test and Score

Double-click on the connection line

Data Info (1)

Impute Sekct Columns Data Sampler

Ted and Score




Step 6(b)

Step 6(b)

& Edit Links - Orange

Data Sampler

=I'% Remaining Data D

Clear All

-] pata

Data Sample |#-E] Test Data

- Learner

. Preprocessor

Remove the existing
connection by clicking on

the connection once to

delete it

Cancel

@& Edit Links - Orange

e

Data Sample

Clear All

Data Sample E‘
@ Remaining Data |:|

The connection is deleted

Cancel




Step 6(c)

@ Edit Links - Orange ?

=ﬁ%] Remaining Data | =~

Data Sample E’;_E’ Test Data o

- Preprocessor

Create a connection

Clear All

between Remaining

Data and Test Data X Cancel

Click on OK




Step 6(d)

i 0
Featwe Statitics ‘; Data Info
E ]
Yo - Click on X
. —— - to close the pop-up
We can observe the S e — |
different scores for N Tee 0970 05 0SB 093 0%

the model E{ i

S P o
0 ¥
GOOD?
MODEL rQ
Evaluation

Through Evaluation we know
if a model is good or bad



Let’s try a couple of other classification algorithms

Step 6(h)

Insert the widget

Random Forest into
the canvas
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Data — Tent Dot

Step 6(i)

TesDeta

Connect the Random Forest
widget to the Test and
Score widget



Step 6(j)

Feature Statities nta o
/ JoA®
P —— - ;f’ oata o (1)
This pop up will appear e i

O o mgaen . C Double click on the

i Model AW €A Pl Precsion Recall .
U B S | e me—n— Test and Score widget
. - o o . Rasgom Forest 1000 1000 1000 000 1000
individual scores for [ rm—

P
Traieg et wow; 44 % ~
1 sweed >

each algorithm here

) Losvn coe zet Compare rodels by Area urder BOC e Nghtie Y. ol
O ot e one Tee | Rancom
[ -

© Tost enest Tee ‘ H

. -
flesiapipurmdeialiaptain pisied
7 B | 327160100 - [ 68 2ek8

B Test and Score - Orange - (] X
We can choose the
methods for Cross validation Evaluation results for target (None, show average over classes) w
evaluation in this "."mwm & Model  AUC CA F1 Precision Recall
Tree 0.958 0931 0930 0930 0931
[EUpILE () Cross validation by feature

Random Forest 0.997 0982 0982 0.982 0982

() Random sampling
Repeat trainftest: 10~
Training set size: 66 %

B stratified >
o cneout Compare models by: Area under ROC curve w C]Nuglglbhdlf.: 0.1
() Test on train data Tree Randam...
() Test on test data Tree 0071

Random Forest 0529

Tabla fior th s highar than that of the model in the colmn. Small

2 B | fl274168|mm|- [ 274] 25274




Step 6(l)

D B B8 -]
oo o Foatuw Statitks.
OB R o ! ? The pop-ups that appear
v o@ R 4o T % ] can be used to optimize the
—— e B2 - . sy hyperparameters for better
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Now that we have found which model gives us the best results, we can use that one!



Step 7: Predictions
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Step 7(b)

Connect the Test Data
widget to the Predictions




Step 7(b)

Observe that the connection line is
dotted because we are not feeding in
the data yet

Connect the

Random Forest algorithm
widget to the Predictions
widget

Step 7(c)

Connect the Data Sampler
widget to the

Random Forest algorithm
widget

Observe that the
connection line has
now become solid




Step 7(d)

Aes: A

Rasters Crigeal Ovéer | it Iy

Predictions pop up

" and aukmen, depth o Tigpes jeagunmm  body_mass.g
appears Adete Adeie Togmen 181 w m 50 I »-( R
Adele Adelie Torgeeiam w5 174 186 3800
hdele Adelie Torgerien 403 180 195 s
Al Adeie Togessen 7 ? ? 7 Oeta lnfo (1)
Adeie Adelie fogenen 367 " 183 %0 B
Adetie Adelie Togeien 183 28 " ¥s0
Adele Adelie Tergerian 89 173 18 ]
Adele Adelie Torgerien ™2 95 195 HETS
a Adele Adelie Torgerien A wy 193 TS
10 Adele Adele Tongersen Azn 02 190 am
i Q HEH l 1 Adele Adelie Torgeren 174 [ 0 1
- 12 Adele Adelie Tergerien ma 173 18 L .
il | P Adelie Tergesen 411 s 182 200 Double click on the
L E 14 Adeln Adelie Togeien 386 nz 199 3800 o .
s = W adee e g e an " "3 Predictions widget
- 16 Adetie Adeiie Torgeun 166, s s 1o
(3] wowpevaea 17 et el Tergeeien 387 i 195 w450
18 Adele Adelie Torgerien a5 a7 197 4500
19 Adele Adelie Torgersen ] 84 184 333
M Asei Adelie Torgeen 460 ns i az00
7 Adete Adetn Bace 18 w ™ oo
2 Adele Adelie Bescow mr |7 180 3800
33 Adele Adelie Biscoe 359 w2 189 3800
4 Adele Adelee Bescoe B2 wy 85 o
o Adele Adele Bescoe wa ”a AL 00
2 Asele Adiie Bacce 153 w9 " 3500
[ o = - - s e
T[] e -

B e T Nt N d e B F o

Random Forest :
. Actual Species
Predictions
Random Island ulmen_length_mn ulmen_depth mn lippes_length mn  body_mass.g
Al Adelie Dream 454 1|7 188 3525
Adele Dream 527 198 197 5
Observe that the o nese Dream 52 8 198 950
. - o Adelie Dream 461 w2 178 3250
predictions made for At Dream 513 182 1 w50
. . Adeie Dream 460 189 195 4150
Ctht'ap b\" Random § acese Dream 513 193 198 o
- - Al Dream 4686 178 183 3800
ForESt are false Adelie Dream 517 203 194 s
o Adels Dream 470 173 185 0
. & Adele Dream 520 m am 050
Random Forest is fete Oream 159 X 19 7
. . . | Adele Dream 505 105 m 4050
classifying Chinstrap as A sscre Dream 503 200 197 3500
Ad I Adele Dream 580 1”8 181 Ed ]
e Ie Adetie Dream 464 186 180 3450
A chinstran Chinstrag Dream 4932 182 195 400
i_l L.- Adele Chinstrap Dream 424 173 181 3600
Addele K hinstrap Dream 485 1”5 1 3400
d Adelie Chinstrap Dream 432 165 187 2900
e Adetie Chinstrag Dream 5005 194 193 3800
Adele Chinstrap Dream 467 175 195 30
g Adelie K hinstrap Dream 520 190 197 4150
o Adetie Chinstrap Dream 505 184 200 2400
Adele Chinstrap Dream 495 190 20 3800
Adele Chinstrap Dream A64 1748 1 30
TR | Flaum [F -
I TestData

the Random Forest algorithm is not working well with one of the species,
let’'s use another algorithm

Since



Step 7(e)

L]
b

Feature Statetcs

Connect the Data Sampler
widget to the Tree widget

Now we are using

multiple models at
the same time
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Step 7: Predictions

Random Forest " Tree
Predictions ; Predictions B
P e - Orange -
Fctere Drigasl Drder m
e et mendepimn cessgnn || g etalnf
5
Observe that the
predictions made for
Chinstrap by Tree are Bl = _
correct = e Deeam 405 s " ¥
- Chinstrap Dveam 432 e 1ar x
fl Adele Chinstrap Deeam 506 Hae 153 E
o . Adete Chinsirag: D 467 s 195 %
This suggests that | M - . - E
- o Adebe Chinstrap Dveam 505 "0 200 ¥
some models give i e ot = “
better results than L Onp  |Dwam L v " %
Chimtrap Chinstrag Direarn 528 200 5 &
others i Adeie Chinsirzg Dream 409 16 11 5
s Adete Chinstrag Dveam sz 208 20 r
g Adete Chingrag Dewam 25 wr 187 ¥
 Adete Chinstrag (e 510 168 03 +
if Adele Chinstrap Dream 447 we 195 M
sl Adebe Chinstrag Dream 475 W 199 ¥
gl Adebe Chingrag: Drvam 476 L:E] 195 3
(] Adele Chinstrag Dvearm 520 w7 0 4
9y Adele Chinstrap Dream 469 Wé 192 X
TR | dmen G-
TestData




