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http://daze.ho.ua/

Basic sources

e Lecture course “Introduction to Al”
http://daze.ho.ua/iai.zip

* Orange Data Mining Fruitful and Fun: Open
source machine learning and data
visualization

https://orangedatamining.com



http://daze.ho.ua/iai.zip
https://orangedatamining.com/

Artificial Intelligence around us

Recently widespread

e advanced web-search engines (Google Search)

* content recommendation systems of YouTube, Amazon,
Netflix

e understanding human speach — Siri, Alexa
e self-driving cars — Waymo

e automatic decision-making in bussiness

e strategic game systems — Chess, Go



Definition of Artificial Intelligence

John McCarthy, 1955

Artificial Intelligence (Al) is
the science and engineering

of making intelligent
machines.



Definition of Artificial Intelligence

John McCarthy, 1997

Intelligence is the

computational part of the

ability to achieve goals in the
world.



Intellectual approach

John McCarthy

*goal
knowledge
*facts
*solution

To achieve a given
goal Al system
applies knowledge
over facts to infer a
solution



LUsar intarface

Inferance
Engine

Facis base

A

Knowledge base

Knowledge based
system



Basic approaches to Al

Psychological vs biological

* simulation of intellectual processes of
reasoning and solving problems based
on knowledge

e simulation of human brain structure
and functioning — neuron networks



Super
macro
close-up

view of
neurons
inside of
human
brain







I cucstionto rpondens Turing Test

- Answers to questioner




Building Al to help keep the oceans clean

https://studio.code.org/s/oceans/lessons/1/levels/2

Building Al to help keep the oceans clean.
Teach NN to recognize garbage in ocean.
Please be careful to avoid hurting creatures.
Please be through to catch each possible
<ind of garbage. Encounter problems Al
raises and think on them.



https://studio.code.org/s/oceans/lessons/1/levels/2
https://studio.code.org/s/oceans/lessons/1/levels/2

When playing, think about

And collect info to prove your point of view

 What are advantages of ML approach?

* Can we guarantee that Al recognizes each given object
precisely?

 How we increase precision of Al decisions?
e Can Al do harm to nature?

* How to avoid harmful Al decisions?

e Can we entrust to Al automated control?



Data science

Data Science is a broad, multidisciplinary field that aims to make sense of raw data

» extract essential information from raw data

* identify trends, patterns, connections and correlations in
large data sets

* tools and techniques: computer programming, predictive
analysis, statistics and artificial intelligence, especially
machine learning



Yahoo finance

https://finance.yahoo.com/

* financial info on world leading companies

* brief description — Profile, Holders

 current sitiation description — Summary, Financials

e statistical info on recent periods of time — Statistics, Chart
» data on specified period of time — Historical Data
 forecasts — Analysis


https://finance.yahoo.com/
https://finance.yahoo.com/

Profile

m Xiaomi Corporation (1810.HK) C- X~ @ Orange Data Mining - Data Mini: X | + W = x

& > (€ @& financeyahoo.com/quote/1810.HK/profile?p=1810.HK = % O % 0O @ :
hoo!  [mimrmmas EN 0 12
Yy noo, ch for ne or co Q miry A Mail

Xiaomi Corporation (1810.HK)

HKSE - HKSE Delayed Price. Currency in HKD

12.620 +0.100 (+0.80%)

At close: 04:08PM HKT

Summary  Chart  Conversations  Statistics  Historical Data  Profile  Financials  Analysis  Options  Holders  Sustainability

Xiaomi Corporation
Cabaret du Casino Barriére Nice

Xiaomi Campus Sector(s): Technology vez l'expérience Barriére
Anningzhuang Road Haidian District Industry: Consumer Electronics Le hasard s’invite sous toutes ses formes
Beijing Full Time Employees: 33,427 avx Casinos.

China

86 83 3942 6648
https://www.mi.com

Key Executives
MName Title Pay Exercised Year Born
Mr. Jun Lei Founder, Chairman & CEQ N/A N/A 1969 Upcoming Events
Mar 20, 2023 - Mar 24, 2023 Est.
Mr. Bin Lin Co-Founder & Vice Chairman MN/A MN/A 1968 Xiaomi Corporation Earnings Call
Mr. Weibing Lu Pres & Pres of International Department N/A N/A 1976
g P / /
Co-Founder, 5r. VP, Head of Organization Department & Exec. AIR CANADA
Mr. De Liu & s N/A N/A 1975

Director

H £ Type here to search A i

10:51 AM
]

2023

@ 547 Sunny A~ $m Q) ENG




Summary

m Xiaomi Corporation (1810.HK) St X~ @@ Orange Data Mining - Data Mini: X | +

&« > C & financeyahoo.com/quote/1810.HK?p=1810.HK

yahoo/ T

finance

Xiaomi Corporation (1810.HK)

HKSE - HKSE Delayed Price. Currency in HKD

12.620 +0.100 (+0.80%)

At close: 04:08PM HKT

Summary Chart Conversations Statistics Historical Data
Previous Close 12.520 Market Cap 315.527B
Beta (5Y
Open 12.840 Monthly) N/A
Bid 12.620x0 PE Ratio (TTM) 157.75
Ask 12.640x0 EPS (TTM) 0.080
Day's Range 12.440-12.840 Earnings Date M;;ngggga
Forward
52 Week Range 8.310-15.480 Dividend & Yield N/A (N/A)
Volume 42,967,550 Ex-Dividend Date N/A
Avg. Volume 86,311,831 1y Target Est 13.88
Al MNews PressReleases

Profile  Financials  Analysis  Options  Holders  Sustainability

ip 50D 1M &M YTD 1Y 5Y Max i ™ Full screen
12.900
12.717

12.350

10 AM

12 PM 02 PM 04 PM

Quote LookL
People Also Watch
Symbol Last Price
9988.HK 88.000

Alibaba Group Holdinglimited
3690.HK

142.300

.

® sar Sunny

Change

+0.400

+1.000

A b )

% Change

+0.46%

+0.71%

ENG

10:46 AM

2023

o



Financials

m KXiaomi Corporation (1810.HK) In. X G_.'f Orange Data Mining - Data Minii X | =+ e — *

&« c & finance.yahoo.com/quote/1810.HK/financials?p=1810.HK e ¥ O % 0O @ H
ahoo/ Q| o @
Yy finance e O\ Y ‘ Mail
Finance Home Watchlists My Portfolio Crypto Yahoo Finance Plus News Screeners Markets Videos Personal Finance see
I . ——

Show: Income Statement  BalanceSheet  Cash Flow Annual Quarterly

Income Statement Currency in CNY. All numbers in thousands " Expand All
Breakdown ™ 12/30/2021  12/30/2020  12/30/2019
» Total Revenue 299,571,815 328,309,145 245,865,633 205,838,682
Cost of Revenue 248712678 270,043,204 209,113771 177,284,649
Gross Profit 50,859,137 58,260,941 36,751.862 28,554,033 pla Also Watch
Symbol Last Price Change % Change
» Operating Expense 41,465,510 38,229,595 26,580,465 20,668,672
9988.HK 88.000 +0.400 +0.46%
Operating Income 9,393,627 20,031.346 9,771,397 7,885,361 Alibaba Group Holding Limited
Py
> Net Non Operating Interest Inc. 138,294 1611631 -2,401,297 402,429 isi?uo.:-m 142.300 +1.000 +0.71%
Meituar
Pretax Income 4,014,712 24,417,033 21,633,432 12,162,646 0700.HK 367.600 +4.800 +1.32%
Tencent Holdings Limited
Tax Provision 2,211,308 5,133,798 1,320,722 2,059,696
9618.HK 184.700 +5.600 +3.13%
> Net Income Common Stockhold... 1,308,449 19,339,321 20,355,504 10,044,164 AD.com, Inc.
o ) 0175.HK 10.620 +0.140 +1.34%
Average Dilution Earnings 0 N - 0 Geely Automobile Holdings Limited
Diluted NI Available to Com Stock... 1,808,449 19,339,321 20,355,504 10,044,164
Earnings »
Basic EPS = 0.78 0.85 0.42 i i
O Consensus EPS =

H L Type here to search = A i ¢ @® s52°F Ssunny




m Xiaomi Corporation (1810.HK) V= X

< &

@ Orange Data Mining - Data Minii X | =+

@ finance.yahoo.com/quote/1810.HK/key-statistics?p=1810.HK

yahoo!

Summary Chart Conversations Statistics Historical Data
Valuation Measures*
Market Cap (intraday) 296.53B
m Enterprise Value 250.67B
U Trailing P/E 150.17
©
“ Forward P/E 19.46
° 2 PEG Ratio (5 yr expected) 1.48
H Price/Sales (ttm) 0.82
©
“ Price/Book (mrg) 1.86
m Enterprise Value/Revenue 0.84
Enterprise Value/EBITDA 47.38
Financial Highlights currency incny.
Fiscal Year
Fiscal Year Ends Dec 31,2021

Profile Financials Analysis

Trading Information

Stock Price History

Beta (5Y Monthly)
52-Week Change 3
S&P500 52-Week Change 3
52 Week High 3

52 Week Low 3

50-Day Moving Average 3
200-Day Moving Average >
Share Statistics

Avg Vol (3 month) 3

Avg Vol (10 day) ?

Shares Outstanding °

Holders

Options

Currency in HKD

N/A
-10.32%
-8.72%
15.480
8.310
12.118

11317

86.31M
69.12M

20.39B

Sustainability

See Statistics Help for definitions of terms used.

Abbreviation Guide:

mrq = Most Recent Quarter
ttm = Trailing Twelve Months
yoy = Year Over Year

Ify = Last Fiscal Year

fye = Fiscal Year Ending
Footnotes

! Data provided by Refinitiv.
2 pata provided by EDGAR Online.

0 Construction 0.7 mile... ~ % i) ENG



@ Orange Data Mining - Data Minii % m Xiaomi Corporation (1810.HK) I X + v = =

&« > C 8@ financeyahoo.com/quote/1810.HK/chart?p=1810HK#eylpbnRlcnZhbCl6lmRheSlsinBlemivZGljaXR51joxLCI0aW 1IVWSpd CI6bnVsbCwiY 2FuZGxIV21kdGgiQjluN... 1= ¥F 0 & O @

Yﬂ!'ilrgrg;' Search for news, symbols or companies o Dmitry ‘ g Mail

#) INaICators  (#) Comparison B DateRange 1U S0 INT IMTBMT Y TDT LYY ST MEax T mrervar 1o N Lne o uraw {‘3} Iil o

jl&lU.HK 12.620 27.500
]} |
I\ |'u'll \
\

[ f |I
||||'I \ ||"|v/' L‘ 25.000

22.500

20.000
{(Wat!
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l
|
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Chart

15.000
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Historical prices

@& Orange Data Mining - Data Min: X Xiaomi Corporation (1810.HK) St X + v = X

& - C A& financeyahoo.com/quote/1810.HK/history?p=1810.HK

YﬂhOool Search for news, symbols or compa -
finance
Time Period: Mar 03,2022 - Mar 03, 2023 v Show: Historical Prices v Frequency: Daily v

Currency in HKD 4 Download

Date Open High Low Close* Adj Close** Volume

Mar 03, 2023 12.840 12.840 12.440 12.620 12.620 42.967.550

Mar 02, 2023 12.360 12.720 12.360 12.520 12.520 59,850,698 yahoolfinum:e

Mar 01, 2023 11.880 12.680 11.860 12.600 12.600 85,423,517 NEW’ EXPERIENCE OUR

Feb 28, 2023 11.940 12.200 11.760 11.860 11.860 67,656,036 BEST CHARTS YET.

Feb 27,2023 11.860 12.000 11.640 11.860 11.860 78,381,408 Explore new charts

Feb 24,2023 12.060 12.340 11.960 12.000 12.000 76,140,115

Feb 23,2023 12.420 12.440 12.100 12.140 12.140 53,332,904 People Also Watch
Symbol Last Price Change % Change

Feb 22,2023 12.560 12.660 12.080 12.240 12.240 86,113,597
9988.HK 88.000 +0.400 +0.46%

Feb 21,2023 12.900 13.020 12.500 12.560 12.560 62,268,840 Alibaba Group Holding Limited
3690.HK 142.300 +1.000 +0.71%

Feb 20,2023 12.640 13.080 12,640 12.840 12.840 46,286,725 S

Feb 17,2023 13.100 13.220 12.660 12.700 12.700 75,713,458 0700.HK 367.600  +4.800  +1.32%
Tencent Holdings Lintited.

Feb 16, 2023 13.120 13.480 13.020 13.140 13.140 74,662,669 9618.HK 184.700 +5.600 +3.13%
JD.com, Inc

Cab 1C NN 12 00N

11:21 AM

H L Type here to search pe- : ® 54F sunny A ® ) NG 0



Format CSV - Comma Separated Values

Delimited text file that uses a comma to separate values

Date,Open,High,Low,Close,Adj Close,Volume
2022-03-04,14.240000,14.300000,13.700000,13.960000,13.960000,172115195
2022-03-07,13.400000,13.920000,13.040000,13.680000,13.680000,186408382
2022-03-08,13.700000,13.980000,12.900000,12.940000,12.940000,179112275
2022-03-09,13.080000,13.540000,12.740000,13.300000,13.300000,168374161
2022-03-10,13.800000,13.900000,13.380000,13.580000,13.580000,81509483
2022-03-11,12.980000,13.880000,12.860000,13.660000,13.660000,137860658



Excel imports CSV file

FH9- |+ 1810.HK - Microsoft Excel - x
BN oovos | soosa Pawencacpauus  Gopwyme  fawme  Peuersuposawwe  Bua o @o@ =
Bl i ~ catbn AN ==[g B nepenacrecs Osuyi E B W ;i‘: %: Ar #A
S g (KK U-[EH [ S- A EEF|EE Bomammunoneaunsuepe 3 7 % 00 [ TR g aueer- | [Eoopuare | @+ oaRe I

ybep osuena s Wpwpr SR tucno Crans — ———
P13 - % 7
A B C D E F G - J%
1 Date Open High Low Close Adj Close Volume
2 4-Mar-2022 14.24 14.3 13.7 13.96 13.96 172115195
3 7-Mar-2022 13.4 13.92 13.04 13.68 13.68 186408382
4 8-Mar-2022 13.7 13.98 12.9 12.94 12.94 179112275
5 9-Mar-2022 13.08 13.54 12.74 13.3 13.3 168374161
6 10-Mar-2022 13.8 13.9 13.38 13.58 13.58 81509483
7 11-Mar-2022 12.98 13.88 12.86 13.66 13.66 137860658
8 14-Mar-2022 13.44 13.48 12.36 12.48 12.48 169050905
9 15-Mar-2022 11.86 12.92 11.38 11.5 11.5 267858299
10 16-Mar-2022 12.02 13.46 11.84 13.4 13.4 277546915
11 17-Mar-2022 14.5 14.5 13.42 13.94 13.94 209742078
£| 18-Mar-2022 13.82 13.82 13.04 13.52 13.52 154366597 1
W > 1] 1810.HK (E3 [ m |

foTos0 |

E L Type here to search

| [EH|c 200 (=)

@ 54F Sunny A~ 4m ) ENG T



Orange:
Open source machine learning and data visualization

https://orangedatamining.com/

* Install Python
 Download and install Orange

* YouTube tutorials:
https://www.youtube.com/channel/UCIKKWBe2SCAEyv7ZNG

hledg
* Run Orange:

—cmd
— python3 -m Orange.canvas



https://www.youtube.com/channel/UClKKWBe2SCAEyv7ZNGhIe4g
https://www.youtube.com/channel/UClKKWBe2SCAEyv7ZNGhIe4g
https://orangedatamining.com/
https://orangedatamining.com/
https://orangedatamining.com/

Example of Orange Use

M oue =

Info

13 instances (no missing data)
2 features

Mo target variable.

Mo meta attributes.

Variables
Show variable labels (if present)
[ visualize numeric values
Color by instance dasses

Selection
Select full rows

Date
2022-02-01 00:0...
2022-03-01 00:
2022-04-01 00:0...
2022-05-01 00:0...
2022-06-01 00:0..
2022-07-01 00:0...
2022-08-01 00:0...
2022-09-01 00:0...
2022-10-01 00:
10 2022-11-01 00:0...
11 2022-12-01 00:0...

PR

W o

QOpen
31737
289.893
360.383
286,923

251.72
227
301.277
272.58
2545
234.05
197.08

D CSV File Import Data Table
CSV File %
Fil= Import Datasets SQL Table
M E QD o
o
Data Table  Paint Data Data Info Rank
Scatter Plot
3
™ @ -
## Scatter Plot - Orange
. - Feature
Edit Domain Color Foree Save Data Axes 2 /0
Axdis x: | Date V‘ 340
Transform
Axis y: | @ open ~ ‘ 320
Visualize 300
Find Informative Projections
‘% | Model ) 280
o Attributes 250
M Evaluate Color: |{Same color) ~ ‘ s 240
[=5
; [s]
ﬁ UHSUDEI’VEEU Shape: |{Same shape) V‘ > 220
Size: |(Same size) e ‘ 200
180
Label: |{No labels) ~ ‘
hd 160
View the dataset in a spreadshest. ZoomSelect 140
[5][@] [« : 20
Send Automatically
2B B [ H3-- B3

B

2022 Apr

2022 Jul

Date

2022 0ct

2023 Jan

£ Type here to search

& sor

Mostly sunny




Basic Orange concepts

Draw your workflow of data processing and visualization

e data analysis workflow
* widgets — computational units of Orange:
— read data

— process data
— visualize data
* basic functions:

— data clustering
— build predictive models



Create workflow for Xiaomi stock prices

Analyze and visualize historical data

* File widget — load data from file or URL
e Data Table widget — print table

e Connect widgets — data flow connecting of input-output
channels — just drag a line connecting widgets

» Scatter Plot widget — represent (visualize) data values by dots



Attributes and options of widgets

DoubleClick to open widget specification

* File widget

— Path or URL

— Import options — encoding, delimiter, ignore columns
e Data Table widget

— visualize numeric values
» Scatter Plot widget

— axes

— attributes: color, shape, size, label; show legend, show gridlines,
show regression line



Principles of Orange work

DoubleClick to open widget specification

I. Set of widget, attributes, and options
Il. Draw workflow as a network of connected widgets
lll. Widgets communicate with each other

IV. Changes in some widget are immediately
propagated through the workflow



Statistical values

Basic statisticalvalues to calculate and analyze

* minimum, maximum, range
* mean

* median, mode

* dispersion, variance

higher rank statistical moments
e covarience and correlation



Machine learning procedure

Neuron network learns and applies results of learning

collect dataset or get data in real time
train neuron network — adjust NN parameters for your task
test neuron network — check how it recognizes new data

use neuron network — practical use for prediction,
recognition, classification, recommendation, control

upload NN onto FPGA — Field Programmable Gate Arrays —
Al in a box



Examples of FPGA

XCZU15EG
FFVB1156AAZ

TAITWAN
19 13ABW




Types of machine learning

Learn and make predictions, find patterns, or classify data

* suprvised — labelled training sets and data — recognize
and classify data (fruits or vegatables, cats or dogs)

e unsupervised — unlabelled data — identify patterns and
make decision — clustering (customer preferences)

* reinforced — learn by interacting with its environment
and getting a positive or negative reward (traffic
control)



Supervised learning

Supervised learning describes a class of problem that involves
using a model to learn a mapping between input examples and
the target variable.

Models are fit on training data comprised of inputs and outputs
and used to make predictions on test sets where only the inputs
are provided and the outputs from the model are compared to
the target variables and used to estimate the skill of the model.

Classification: Supervised learning problem that involves
predicting a class label.

Regression: Supervised learning problem that involves predicting
a numerical label.



Supervised learning example scheme

Labeled Data

D Prediction BN
C><—> > @ i'l’ Ukl e %
A NN > |

Model Training
Lables

Q o Test Data

Hexagon Square
Triangle




How to train NN

Error signal based correction

Neural
X (input) , » Y (Actual output)
Network

Error Signal

(o)
l

Y
Error
Signal [—

D {Desired Output)

Generator




Neuron network for deep learning

Input Layer Hidden Layers Output Layer
1
71 - 72 - 473
Mfi'._.l' w:’.,j | H:j

STAY

Ek ~ \ ’ A\"‘l‘ ._.,,::hq o
‘v.f‘ L Y% IJ < 1f
g Q IV g
= ’ ' " — ®

TERIT 7

Desired Data —_— N :
L > [wemin Y D, -Y,|
Dn. n=12,....N Wt el




Models for supervised learning

Basic models

* Nearest Neighbor

* Naive Bayes

* Decision Trees

* Linear Regression

e Support Vector Machines (SVM)
* Neural Networks



Machine learning with Orange

Draw workflow, attach dataset, and use

* Model:

e Calibrated Learning, kNN, Tree, Random Forest, Gradient Boosting,
SVM, Linear Regression, Logistic Regression, Naive Bayes, Ada Boost,
Curve Fit, Neural Network, Stochastic Gradient descend

e Evaluate:

* Test and Score, Prediction, Confusion Matrix, ROC Analysis,
Performance Curve, Calibration Plot



Classifying with Orange

@ ml-iris.ows - Orange
Eile Edit View Widget Options Help

Data

Transform

Visualize

Model

Evaluate
& k= g

CaL | /s
A ®me ol
Test and - Confusicn ROC
Predictions Matric Analysis

-

Performance  Calibration

Select a widget to show its description.

ples, YouTube tutorizls, or open the

=

Data Table Train

Data Vy
J i

Datz

<
Training Fil K
raning Fie @ Test and Score

=N

-]
&
!

0 ) \

Predictions

Predict File 2




Training data set - irises

™1 Data Table Train - Orange - O X
Info . - .
iris sepal length sepal width petal length petal width [ad
150 instances {no missing data)
Target with 3 values _ D) Training File - Orange - ] o
No meta attributes. 2 a8 30 4 02
Show variable labels (f present) : : : - ®) File: |‘”S't’b vl | | | & Reload |
5 Mssetosa 30 36 14 02
[ visualize numeric values O uRL: | ‘period 1= 16464334408period 2= 16773694408&interval= 1d&events=history&indude AdjustedClose =true V‘
5 Wosdtosa 34 38 17 04
Color by instance dasses 7 _ 16 34 14 03 Filz Type
Selection a _ 5.0 3.4 15 0.2 |Automamzl\y detect type v‘
Select full rows g _ 44 29 1.4 02 Info
Iris flower dataset
o _ 49 31 13 01 Classical dataset with 150 instances of Iris setosa, Iris virginica and Iris versicolor .
U Mssetosa 34 37 13 02
150 instances
12 _ 48 34 1.6 0.2 4 features (no missing values)
Classification; categorical dass with 3 values (no missing values)
B Mesetosa a8 30 14 o1 Ometa ates
" _ 43 30 1 o1 Columns (Double dick to edit)
ame e ole alues
N Type Rel Val
1o lssetosa 37 44 13 04
17 _ 54 39 13 0.4 1 sepal length numeric feature
18 _ 5.1 35 14 0.3 2 sepal width m numeric feature
3 petal length numeric feature
21 _ 54 3.4 1.7 0.2 4 petal width m numeric feature
2 Wsstosa 51 37 13 04
B lssetosa 16 3 10 02
2 losdtosa 51 33 17 05
7B | B
® lssdtosa 32 33 13 02
» lesdtosa 47 32 16 02
send Automatically L. I Ao 21 1e na hd

2 B | A0 31500150
£ Type here to search

g KX



Prediction

L Predictions - Orange - x
Shaow probabilities for | (None) e m
Random Forest sepal length sepal width petal length petal width =

1 lris-setosa 5.1 : 4 2 :

2 Iris-setosa 4.9 4 2

3 Iris-setosa 47 3 2

4 Iris-setosa 4.6 5 2

5 Iris-setosa 5.0 4 2

6 Iris-setosa 5.4 7 4

7 Iris-setosa 4.6 4 3

] Iris-setosa 5.0 5 2

9 Iris-setosa 4.4 4 2

10 lris-setosa 4.9 5 1

11 lris-setosa 5.4 5 2

12 lris-setosa 4.8 6 2

13 lris-setosa 4.8 4 1

14 lris-setosa 4.3 1 1

15 lIris-setosa 5.8 2 2

16 lris-setosa 5.7 5 4

17 lris-setosa 5.4 3 4

18 lris-setosa 5.1 4 3

19 lIris-setosa 5.7 7 3

20 lris-setosa 5.1 5 3

21 lris-setosa 5.4 7 2

22 lris-setosa 5.1 5 4

23 lris-setosa 4.6 0 2

24 lris-setosa 5.1 7 5

25 Iris-setosa 4.8 1.9 0.2

26  lris-setosa 5.0 & 2

27 lris-setosa 5.0 6 4

78 lris-setosa 5.2 5 2 b

? B | H1s0E 150
L Type here to search Ii

12:30 PM
4/1/2023

“F Mostly cloudy




& ml-iris-multi.ows” - Orange

File Edit View Widget Options Help

Transform

&2 | Visualize

——
*L* Model
L)
b4 .
.

O b .e

CN2 Rule
Censtant Induction

Terre=ry e Maive Bayes  AdaBoost
.
sl e <
(]
[*es . ) =z
Neural Stochastic )
S Network  Gradient De.. 50N
T
Save Model  Load Model
Select a widget to show its description.
See A , or open the

o

Data Table Train
Data

el

D 4,

o
Training File
E
2
=S
2
=z
g 2
®
i
i z3
sh %%
L
Random Forest EE
.
o ‘6%\.&%
Meural Network %
Data ®
0,
%%,

Predict File D

Data Table Predict

- Evaluation Results

-
viem
xEe
Test and Score Confusion Matrix
=
Predictions

'. 62°F Partly sunny

Comparing models



Prediction

= Predictions - Orange - X
Show probabilities for | (Mane) ~ IResmre Original Drderl
SVM kMM Random Forest  Neural Metwork sepal length sepal width petal length petal width 2

1 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 3.1 E

2 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 4.9

3 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 4.7

4 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 4.6

5 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 5.0

6 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 5.4

7 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 4.6

8 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 5.0

9 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 4.4

10 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 4.9

11 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 5.4

12 lIris-setosa Iris-setosa Iris-setosa Iris-setosa 4.3

13 lIris-setosa Iris-setosa Iris-setosa Iris-setosa 4.8

14 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 4.3

15 lIris-setosa Iris-setosa Iris-setosa Iris-setosa 5.8

16 lIris-setosa Iris-setosa Iris-setosa Iris-setosa 5.7

17 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 5.4

18 lIris-setosa Iris-setosa Iris-setosa Iris-setosa 5.1

19 lIris-setosa Iris-setosa Iris-setosa Iris-setosa 5.7

20 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 3.1

21 lIris-setosa Iris-setosa Iris-setosa Iris-setosa 5.4

22 lIris-setosa Iris-setosa Iris-setosa Iris-setosa 5.1

23 lIris-setosa Iris-setosa Iris-setosa Iris-setosa 4.6

24 lIris-setosa Iris-setosa Iris-setosa Iris-setosa 5.1

25 lIris-setosa Iris-setosa Iris-setosa Iris-setosa 4.3

26 lIris-setosa Iris-setosa Iris-setosa Iris-setosa 5.0

27 Iris-setosa Iris-setosa Iris-setosa Iris-setosa 5.0

28 lIris-setosa Iris-setosa Iris-setosa Iris-setosa 5.2 h

2 B | 3150|BERE [ 150]-
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Test and Score

i Test and Score - Orange

(®) Cross validation
Number of folds: |5 ~
Stratified
Cross validation by feature

() random sampling
Repeat train/test; 10
Training set size: |66 %
Stratified

O Leave one out

() Test on train data

() Test on test data

— O *
Evaluation results for target | (Mone, show average over dasses)
Model AUC  CA F1  Precisicn Recall
Meural Metwork 0,993 0,947 0.947 0,948 0,947
SV 0.997 0.960 0.960 0.960 0.960
feNM 0.987 0.967 0.967 0.967 0.967
Random Forest 0.991 0.967 0.967 0.967 0.967
Compare models by: | Classification accuracy w [ Megligible diff.: 0.1
Meural Metwork SVM kMM Random Forest
Meural Metwark 0.169 0,187 0187
SWM 0.831 0.271 0.271
kMM 0.813 0.729 0.500
Random Forest 0.813 0.729 0.500

Table shows probabilities that the score for the model in the row i higher than that of the model in the cohsmn, Small numbers show the

probability that the differance is negligible.

2 B | 21150|-|DODO|- 3 150]4x150




Confusion matrix

i1 Confusion Matrix - Orange

Learners

SV
kMM
Random Forest
Meural Metwork

Output
Predictions

[] Probabilities

Apply Automatically

2B | H4150 B-1150

— a

Show: | Mumber of instances

x

i

Predicted
Iris-setosa Iris-versicolor Iris-virginica b3
Iris-setosa 50 0 0 50
= Iris-versicolor 0 a7 3 50
< Iris-virginica 0 3 47 50
7 30 50 50 150
Select Correct Select Misdassified Clear Selection




Save the best trained model
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Curve Pt petwork  GredentDe.  CtoknS gc %le

Autosave when receiving new data

- Sawve as iris-best.pkds

o*s Predictions ? | Hu
Predict File D

Data Table Predict

iﬁ "’n Neural Network

Data

ﬁ'ﬁﬁiﬂﬁm

2

Save Model  Load Model D

Save a trained mode! to an output file.
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£ Predictions - Orange

- X

[Restore Original Order

Show probabilties for | {Nane) 4
Random Forest sepal length sepal width petal length petal width
1 Iris-setosa 5.1 35 14 02
v m 2 Irissetosa 49 3.0 14 02
3 lIris-setosa 47 3.2 13 02
4 Iris-setosa 46 3.1 15 02
5 lIris-setosa 5.0 36 14 02
6 lIris-setosa 5.4 39 17 04
7 lIrissetosa 46 3.4 14 03
& lrissetosa 5.0 3.4 15 02

&% ml-iris-load-model.ows* - Orange

Eile Edit View Widget Options Help
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Transform
Visualize
Model
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Select a widget to show its description.
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Load Model
N\ Data &
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Predict File %‘a

Data Table Predict

L
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Unsupervised machine learning

Learns patterns from unlabeled data

* analyze and cluster unlabeled datasets, discover hidden
patterns or data groupings (without the need for human
intervention)

e can be used to discover the underlying structure of the data
 similar as a human learns to think by their own experiences

* combined application: unsupervised — clusters and helps to
find appropriate labels for supervised machine learning



TESTING

=l = cat or dog?

= cat or dog?

/13:44 - unsupervised Ina using orange

classification

N o2 @ « Vouube 3

Supervised learning



MORE VIDEOS

is ,ﬂﬂ Drange

~ Unsupervised Learning

YouTube =

ar

Unsupervised learning



Types of unsupervised learning
Clustering and Association

* Clustering is a method of grouping the objects into clusters
such that objects with most similarities remains into a group
and has less or no similarities with the objects of another

group

e Association is an unsupervised learning method which is
used for finding the relationships between variables in the
large dataset (database)

 Anomaly detection finds unusual data patterns in dataset



Techniques of unsupervised learning

e K-means clustering

 KNN (k-nearest neighbors)

e Hierarchal clustering

 Anomaly detection

* Neural Networks

* Principle Component Analysis

* Independent Component Analysis
e Apriori algorithm

* Singular value decomposition



Advantages and disadvantages of Unsupervised Learning

Unsupervised vs Supervised Learning

e Advantages

v’ solve more complex tasks

v it is easier to get unlabeled datasets
e Disadvantages

v more difficult and time consuming

v the result is not so accurate as for supervised
learning



Cinderella fairytale: clustering of grains mixture

Cinderella was given the job but mice have done it instead of her




Clustering example




Clustering and aggregation of clusters example

Hypertorus communication grid verification: Zaitsev, Shmeleva, Luszczek, 2022




Clustering

Group similar objects

Clustering is the act of organizing similar objects into groups
within a machine learning algorithm. Assigning related
objects into clusters is beneficial for Al models. Clustering has
many uses in data science, like image processing, knowledge
discovery in data, unsupervised learning, and various other
applications.



K-Means Clustering Method

Step-1: Select the number K to decide the number of clusters.

Step-2: Select random K points or centroids. (It can be other from the input
dataset).

Step-3: Assign each data point to their closest centroid, which will form the
predefined K clusters.

Step-4: Calculate the variance and place a new centroid of each cluster.

Step-5: Repeat the third steps, which means reassign each datapoint to the
new closest centroid of each cluster.

Step-6: If any reassignment occurs, then go to step-4 else go to FINISH.
Step-7: The model is ready.
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FA Paint Data - Orange
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@ Untitled * - Orange

s |

ﬁ Unsupervised
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k-Means

Diata

Scatter Plot Source

Scatter Plot Clustered

% k-Means - Orange

Number of Clusters

(@) Fixed:

() From | 2E|t°|

8 %]

Preprocessing
Mormalize columns

Initialization

? X

|Initia|ize with KMeans++

Re-runs:

Maximum iterations:
2B |94 B4a3

o |

Apply Automatically
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ing in

Cluster



4 Scatter Plot Clustered - Orange

Axes
Hods | X ~ |
Bxiis | y v |

Find Informative Projections I

Attributes
Color: | @ Custer v
Shape: | (Same shape) v]
Sze: | (Samesize) v]
Label: [ (Nolabels) v]

[] Label anly selection and subset

Symboal size: I
Opacity: I
Jittering: I

[ Jitter numeric values

[] show color regions

Show legend

Show gridines
Show all data on mouse hover
[] show regression line

Treat variables as independent

Zoom,Select
eE E
Send Automatically
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@ Untitled * - Orange
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@ Installer - Orange ? X

1]
m

Add more...
MName Version Action
| Orange3 3.341  Uninstall
Associate 1,20 Install
O Bicinformatics 4,71
O Educational 0.6.0
O Explain 0.6.2
O Geo 0.4.0
[l Image Analytics 0.10.0
O Network 1.7.0
[  Prototypes 0.18.0
[l Single Cell 1.5.0
[0 Spectroscopy 0.6.9
[ Text 1.12.2
O Textable 311
O Tirmeseries 0.5.3
O Survival Analysis 0.5.1
[l World Happiness 0.1.9
-~

Orange 3

QOrange is a component-based data mining software, It indudes a range of data visualization, exploration,
preprocessing and modeling technigues. It can be used through a nice and intuitive user interface or, for more
advanced users, as a module for the Python programming language.

This is the latest version of Crange (for Python 3). The deprecated version of Orange 2.7 {for Python 2.7) is still
available (binaries and sources).

Installing with pip
To install Crange with pip, run the following.

# Install some build regquirements wia your system's package manager
sudo apt install wirtualenv build-essential python3-dev

& Create a separate Python enviromment for Orange and its dependencies ...
wirtualenv ——-python=python3 --system-site-packages orange3venw

# ... and make it the active one

source orange3venv/binfactivate

Orange Add-ons

* Install and use additional sets of widgets
* Application domains:

Bioinformatics,
Education,

Geography and geo-
location,

Image analysis,
Network analysis,
Gen and cell,
Spectroscopy,
Text analysis,
Happiness



Further training

Recent courses of Dmitry Zaitsev
http://daze.ho.ua/rcz.htm
“Introduction to Al”

“Python Bootcamp”

Al powered self-driving vehicle JetBot — buy,
assemble, train, and enjoy!



http://daze.ho.ua/rcz.htm
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