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Artificial Intelligence

Machine Learning

Deep Learning Any technique that
enables computers
to mimic human
intelligence, using
logic, if-then rules,
decision trees, and
machine learning
(includingdeep

learning)

A subset of Al that

The subset of machine learning includes abstruse
composed of algorithms that permit statisticaltechniques
software to train itself to perform tasks, that enable machines

like speech and image recognition, by to improve at tasks
exposing multilayered neural networksto =~ with experience. The

vast amounts of data. category includes

deep learning
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“ Gender Nationality AgeGroup Occupation Values Stability Financial Promaotion Appreciation Innovation Development SocialFactors Retirement Reputation OverAll
Supervised 1 Male UAE 45-36 Middle Management Happy Happy MNeutral Meutral Happy Happy Neutral Happy Happy Happy Happy
2 Female UAE 45-36 Middle Management Happy Happy Neutral Happy Happy Happy Happy Neutral Neutral Happy Happy
Leqrning 3 Female UAE 25-18 Executives Happy Happy Neutral Happy Happy Happy Happy Neutral Weutral Happy Happy
4 Female UAE 25-18 Skilled Happy Happy Mot Happy Mot Happy Happy Happy Happy Happy Happy Happy Happy
I o o [ Female Asia 45-36 Executives Neutral Happy Neutral Neutral Neutral Neutral MNeutral Happy Neutral Happy Happy
C GSSlflcatlon 6 Male Arab 45-36 Skilled Weutral Neutral Mot Happy  Meutral Neutral Mot Happy Mot Happy Happy Happy Happy Neutral

T Male UAE 35-26 Middle Management Mot Happy NotHappy Mot Happy Mot Happy Mot Happy Mot Happy Not Happy Neutral Mot Happy Mot Happy Mot Happy
8 Female UAE 35-26 Skilled Neutral MNot Happy Mot Happy  Happy Happy Happy Happy Not Happy Not Happy Happy Happy
9 Male Arab 5546 Middle Management MNeutral Happy Neutral MNeutral Neutral Meutral Meutral Happy Not Happy Happy Happy
10 Female UAE 55-46 Skilled Happy Happy Mot Happy Mot Happy Meutral Happy Happy Neutral Mot Happy Happy Happy
11 Female UAE 45-36 Skilled Not Happy Happy Mot Happy Mot Happy Not Happy Mot Happy Happy Happy Not Happy Mot Happy Neutral
12 Male UAE 5546 Middle Management Happy Happy Mot Happy  Meutral Happy Meutral Happy Neutral Mot Happy Meutral Happy
13 Female UAE 35-26 Middle Management Meutral Neutral Happy Happy Happy Happy Not Happy Neutral Mot Happy Happy Happy
14 Female Asia 35-26 Skilled Happy Newutral Neutral Neutral Happy Happy Happy Happy Happy Happy Happy

15 Male UAE 45-36 Executives Mot Happy MotHappy MWotHappy Mot Happy Neutral Mot Happy MNeutral Neutral Mot Happy Mot Happy Mot Happy
16 Male UAE 55-46 Others Mot Happy Neutral MNeutral Mot Happy Mot Happy Mot Happy Neutral Neutral Happy Happy Meutral
17 Male UAE 5546 Executives Happy Happy Happy Happy Happy Happy Happy Happy Neutral Happy Happy
18 Male Arab 56+ Skilled Happy Not Happy  Happy Happy Happy Happy Happy Happy Happy Happy Happy
19 Female UAE 35-26 Executives Happy Happy Mot Happy  Happy Happy Happy Happy Happy Mot Happy Happy Happy
20 Male UAE 35-26 Skilled Happy MNot Happy Mot Happy Mot Happy Not Happy Meutral Mot Happy Not Happy Not Happy Meutral Neutral
21 Male UAE 45-36 Skilled Neutral Mot Happy Mot Happy Mot Happy Neutral Meutral MNeutral Happy Mot Happy Meutral Neutral
22 Male UAE 55-46 Middle Management Mot Happy NotHappy Mot Happy  Meutral Mot Happy MNeutral Neutral Neutral Mot Happy Happy Meutral
23 Male Arab 56 + Skilled Neutral Neutral Happy Mot Happy Happy Happy Neutral Happy Neutral Happy Happy

Male killed Hapov Hapoov Hapov Hapov Haoov Meutral Hapov Mot Haoov Hapov Hapnov
. s il 7 [Swmoor ] w5 =L
Fsl‘ = Sunny Overcast Rain
o 1 Wina

High  Normal Strong Weak

21

No ves No Yes
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Gender
Male
Female
Female
Female
Female
Male
Male
Female
Male
Female
Female
Male
Female
Female

Male

Male
Male
Female
Male
Male
Male
Male
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Nationality
UAE
UAE
UAE
UAE
Asia
Arab
UAE
UAE
Arab
UAE
UAE
UAE
UAE
Asia

AgeGroup
45-36
45-36
25-13
25-18
45-36
45-36
35-26
35-26
55-46
55-46
45-36
55-46
35-26
35-26
45-36

Occupation

Middle Management
Middle Management
Executives

Skilled

Executives

Skilled

Middle Management
Skilled

Middle Management
Skilled

Skilled

Middle Management

Middle Management
Skilled

Executives

Executives

Skilled

Executives

Skilled

Skilled

Middle Management
Skilled

Values
Happy
Happy
Happy
Happy

Meutral
Meutral
Mot Happy
Meutral
Meutral
Happy
Not Happy
Happy
Meutral

Happy
Mot Happy

Neutral
Mot Happy

Neutral

Stability
Happy
Happy
Happy
Happy
Happy
Neutral
Not Happy
Not Happy
Happy
Happy
Happy
Happy
Neutral
Neutral

Naot Happy

Happy
Naot Happy
Happy
Not Happy
Naot Happy
Not Happy

Neutral

Finandial
Meutral
Neutral
Meutral
Mot Happy
Neutral
Mot Happy
Mot Happy
Not Happy
Meutral
Mot Happy
Not Happy
Mot Happy
Happy
Neutral

Mot Happy

Happy
Happy
Mot Happy
Not Happy
Mot Happy
Mot Happy

Happy

Promotion
Neutral
Happy
Happy
Mot Happy
MNeutral
Neutral
Mot Happy
Happy
Neutral
Mot Happy
Mot Happy
Neutral
Happy
MNeutral

Mot Happy

Mot Happy
Mot Happy
MNeutral

Mot Happy

Appreciation
Happy
Happy
Happy
Happy

Neutral
Neutral
Mot Happy
Happy
Neutral
Neutral
Not Happy
Happy
Happy
Happy

Neutral

Not Happy
Neutral
Mot Happy

Happy

Innovation
Happy
Happy
Happy
Happy
Neutral
Mot Happy
Mot Happy
Happy
Meutral
Happy
Mot Happy
Meutral
Happy
Happy
Mot Happy

Meutral
Meutral
Meutral

Happy

Development
Neutral
Happy
Happy
Happy
MNeutral
Mot Happy
Not Happy
Happy
Neutral
Happy
Happy
Happy
Not Happy
Happy

MNeutral

Happy
Happy
Happy
Mot Happy
Neutral
Neutral

Neutral
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SocialFactors
Happy
Neutral
Neutral
Happy
Happy
Happy

Neutral
Mot Happy
Happy
Neutral
Happy
Neutral
Neutral

Happy

Neutral

Happy
Happy
Happy
Not Happy
Happy

Neutral

Happy

Retirement
Happy
Neutral
Meutral
Happy
Neutral
Happy
Mot Happy
Not Happy
Not Happy
Mot Happy
Not Happy
Mot Happy
Mot Happy
Happy
Mot Happy

Neutral
Happy
Mot Happy
Not Happy
Mot Happy
Mot Happy

Neutral

Reputation
Happy
Happy
Happy
Happy
Happy
Happy o
Mot Happy 70/
Happy R
Happy

Happy

Mot Happy

Meutral

Happy

Happy

Mot Happy

Happy
Happy
- | 30%
Neutral o
Meutral
Happy

Happy
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BUSINESS UNDERSTANDING
Ask relevant questions and define
objectives for the problem that
needs to be tackled.

\
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l DATA MINING I
‘ Gather and scrape the I
\ /

DATA SCIENCE
LIFECYCLE

K

/ sudeep.co 1
| PREDICTIVE DATA CLEANING 1
‘ MODELING Fix the inconsistencies '
\ Train machine learning within the data and ’
models, evaluate their handle the missing ,
values.

performance, and use
them to make predic-
tions.

05

FEATURE ENGINEERING DATA EXPLORATION

Select important features and Form hypotheses about your
construct more meaningful le :

ones using the raw data that
you have.




Sy
\ /§i> laal, nj 4) o
GOVERNMENT OF DUBAI Dubai Statistics Center

5]

d.clioll uLa..c)” dS 5
Art|f|C|aI Neural Network




i

claall,—aj 454 o
Dubai Statistics Center

P
-
GOVERNMENT OF DUBAI

Artificial Neural Network

ns Neurons



: ;”/\ lanll, nj 45 o
C()V[RNM[NT OF DUBAI Dubai Statistics Center

5]

L dscliall Glacdl 3
Artificial Neural Network

Dendrites o yages
Axon
Nucleus
4
Inputy \} 1/
s 7
Inputy “z/ o; = fil net;
L (actmﬁon) . .
i / Biological Neuron versus Artificial Neural Network
7
Input,, =————> ;" impulses carried
toward cell body
branches
Vanable dendrites of axon
g ﬁ\ \#’
J\/ > I S
axon nputs [t
nucleus ————_@ = ‘T '-3‘/4‘y>terminals Output
|
/ \\ impulses carried Activation
away from cell body Function

cell body
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Input value 1
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Layer Layer Layer




» P LW

I\ I [l GOVERNMENT OF DUBAI Dubai Statistics Center

’ -

Input value 2 Output value

Input value m




3 A e
(f:}\; v 1 cl nq_.l_U(f _Jj_j 4[ 0 | ___:Il
GOVE.;NM[NT OF DUBAI Dubai Statistics Center E!

- e la)l Glac¥l 3808
Artificial Neural Network

Input value 1 X,
2nd step:
. 3rd step
Input value 2 X5 5 (Z - ) Output value
¢ iXi
i=1
Input value m Xm | o
m

If threshold activation function: y = ¢ (Z Wixi)

Assuming the DV is binary (y=0or 1)
m

If sigmoid activation function: IP’(y = 1) = @ (Z w,-x,-)
i=1

v N\
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Row ID Study Hrs Sleep Hrs Quiz Exam
1 12 6 78% 93%
— ‘ R = ‘7 :
Input value 1 X3 \\
: \
. \
\
\
Input value 2 X4} Sond : X —@ Output value
Input value m Wrn
Actual value
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Deep Leammg A subset of Al that
enables computers

The subset of machine learning includes abstruse o
, e . to mimic human
composed of algorithms that permit statisticaltechniques . : 7
% : A intelligence, using
software to train itself to perform tasks, that enable machines T
: . : : logic, if-then rules,
like speech and image recognition, by to improve at tasks R
decision trees, and

exposing multilayered neural networksto =~ with experience. The : .
. : machine learning
vast amounts of data. category includes 5 .
(including deep

deep learning learning)
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How the pixels look:

0 | 1 | 2 | 3 '4
56 | 7 I8 ‘9
10‘11.12'13‘14
15}16.17.18‘19
20'21‘22.23I24

How the pixels are stored:

o|1(2(3|a|5|6[7]|8|9]:




//q /Q} . z
\_’})vx\n dlnall,_nj %) o

GOVERNMENT OF DUBAI Dubai Statistics Center

5]

Geazll aleil

Free computer help and information
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1024 x 768 pixels.

- A Full HD TV (1080F) has 1920x1080 pixels,
38
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B /W Image 2x2px

Pixel 1 | Pixel 2 Pixel 1 | Pixel 2
Zd array 0 < pixel value < 255 J0 < pixel value < 255

Pixel 3 | Pixel 4 Pixel 3 | Pixel 4

0 < pixel value < 255 |0 < pixel value < 255

Colored Image 2x2px

Pixel 1 [ Pixel 2 , _
Pixel 1 | Pixel 2

—ir 0 < pixel value < 255 J0 < pixel value < 255

3d array

Pixel 3 | Pixel 4
o Pixel 3 | Pixel 4

0 < pixel value < 255

0 < pixel value < 255
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FEATURE LEARNING CLASSIFICATION
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Recurrent Neural Network - RNN
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= Demo: 7 CNN - Text Recognition
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