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The unit-wise distribution of p
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eriods and marks for Class IX is as follows :

Total Marks : 100 (Theory 50 + Practical 50)
) No. of Periods for Max. Marks for
Units Theory and Practical | Theory and Practical 10
Part A Employability Skills
Unit 1 : Communication Skills-| 10 2
Unit 2 : Self-management Skills-I 10 2
Unit 3 : Basic ICT Skills-I 10 2
Unit 4 : Entrepreneurial Skills-I 15 2
Unit 5 : Green Skills-I 05 2
Total 50 10
Part B Subject Specific Skills Theory + Practical
Unit 1 : Al Reflection, Project Cycle and Ethics 30+ 25=55 10
Unit 2 : Data Literacy 22 +28 =50 10
Unit 3 : Math for Al (Statistics & Probability) 12+13=25 07
Unit 4 : Introduction to Generative Al 08 +12=20 05
Unit 4 : Introduction to Python 01+09=10 08
Total 160 40
Part C Practical Work = PYTHON
Unit 5 : Introduction to Python 15
Practical File (minimum 15 programs)
Practical Examination
O Simple programs using input and output
function .
O Variables, Arithmetic Operators, Expressions,
Data Types 15
O Flow of control and conditions
O Lists
* Any 3 programs based on the above topics
| Viva Voce ’ 5
[ Total 35
| Part D ] ===
Project Work / Field Visit / Student Portfolio
* relate it to Sustainable Development Goals 15
(Any one has to be done)
Total 15




UNIT CONTENTS

D R o . -
l\&m A EMPLOYABILITY SKiLLS (COMMON FOR ALL VOCATIONAL COURSES)

S.No. : oy .
Btssiienll Units Duration in Periods
1 | Unit 1 : Communication Skills — | 10
2. |Unit2: Self-management Skills — | 10
3. it . ; . .
Unit 3 : Basic Information and Communication Technology Skills - | 10
% | Unit 4 : Entrepreneurial Skills — | 15
> | Unit 5 : Green skills - | 05
Total 50
Unit 1 : Communication Skills — |
S. e
No. aming Outcome Theory Practical
1. | Demonstrate ) < Methods of communication. % Writing pros and cons of written,
knowledge of various O Verbal. verbal and non-verbal
methods‘of ) O Non-verbal, communication.
communication. O Visual. * Listing do’s and don’t for avoiding
common body language mistakes.
2. | Identify elements of | < Meaning of communication < Draw a diagram of communication cycle
communication cycle. | & Importance of communication skills < Role plays on communication process
% Elements of communication cycle : related to the sector/job role.
(i) sender, (ii) ideas, (iii) encoding,
(iv) communication channel,
(v) receiver, (vi) decoding, and
(vii) feedback
3. | Identify the factors “ Perspectives in communication % Group discussion on f§ct9rs affecting
affecting our “ Factors affecting perspectives in perspectives in communication.
perspectives in communication +% Sharing of experiences on factors affecting
communication O Visual perception. perspectives.
O language : ¢ Sharing experiences on factors
Gipact .'ence affecting communication at
ast expen ) workplace.
O Prejudices.
O Feelings.
O Environment.
4. | Demonstrate the % Writing skills related to the following : % Demonstrate and practice of writing
’ i sentences and paragraphs on topics
knowledge of basic O Phrases related to the subiect
writing skills O Kinds of sentences Ject.
O Parts of sentence
O Parts of speech
O Use of articles
O Construction of paragraph o S——
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Unit 2 : SelH\ﬂanagvmvnt

; S | Learning Qutcome
l‘ No. | -
1

ey

Dexcribe the meaning
and importance of
<elf-management.

2 | \dentify the factors that
| helps in building
| self-confidence.

skills = |

nagement.

& Meaning of self-ma
& Positive results of s
& Self-management skills.

t help in building self-

@ Factors tha
ultural, and

confidence — social, €
physical factors.
self-confidence build

et

elf-management.

ing tips — getting

Practical

& |dentification of self-management ékills i
Strength and weakness analysis i
|

0
0‘0

Role play exercises on building\seu_1
confidence.
Use of positive metaphors/words.

Positive stroking on wakeup and before

.
X4

°,
o

9,
°

\ .
o rid of the negative thoughts, . going bed.
thinking positively, staying happy with | & Helping others and working for
| ’ small things, staying clean, hygienic and community.
| smart, chatting with positive people, etc.
Unit 3 : Basic ICT Skills = |
I;,S; Learning Outcome Theory Practial
| % Discussion on the role and importance of ICT in

®,
L X4

K2

1. | Describe the role of ICT
in day-to-day life and | «
“ workplace.

Introduction to ICT

Role and importance of ICT in
personal life and at workplace
ICT in our daily life (examples)

ICT tools — Mobile, tab, radio, TV,
email, etc.

personal life and at workplace.
Preparing posters/collages for showing the role
of ICT at workplace.

[ :
2. | Identify components of | %*
basic computer system
| and their functions.
|
L)

;
!
|
|
|

2
f 04

%%
o4

Computer system — Central
Processing Unit (CPU), memory,
motherboard, storage devices.
Hardware and software of a
computer system.

Role and functions of Random
Access Memory (RAM) and Read
Only Memory (ROM).

Role and functions of

Central Processing Unit.
Procedure for starting and
shutting down a computer.

Connecting the cables and peripherals to the
Central Processing Unit.

Starting and shutting down a computer.
Group discussion on the various aspects of
hardware and software.

*”

| 3. | Demonstrate use of
various components
{and peripherals of
computer system

|

i

|
4. | Demonstrate basic
computer skills,

Peripheral devices and their uses —
mouse, keyboard, scanner,
webcam, etc. of a computer
system,

Identification of various parts and peripherals
of a computer.

Demonstration and practice on the use of
mouse.

Demonstration and practice on the use of
keyboard.

Demonstration of the uses of printers, webcams,
scanner and other peripheral devices.
Drawing diagram of computer system and
labelling it.

Primary operations on a computer
system - input, process, storage,
output, communication
networking, etc.

Identification of the various input and output
units and explanation of their purposes.




Unit 4 ; Entrepreneurial Skills — |

s

No.

..

Learning
Outcome

1

Identify various

Theory

Practical

types of business
activities

Types of businesses— service,
manufacturing, hybrid,
Types of businesses found in
our community, Business
activity around us.

e
x4

®,
o D>

%,
o

2

%

R
D>

%
x4

>

Prepare posters of business activities found in cities/
villages, using pictures.

Discuss the various types of activities, generally adopted
by small businesses in a local community.

Best out of waste.
Costing of the product made out of waste.
Selling of items made from waste materials.

Prepare list of businesses that provides goods and services
in exchange for money.

Demonstrate the
knowledge of
distinguishing
characteristics of
entrepreneurship

Meaning of entrepre-
neurship development.

Distinguishing characteristics

of entrepreneurship.

Role and rewards of
entrepreneurship.

Prepare charts showing advantages of entrepreneurship
over wages.

Group discussions on role and features of
entrepreneurship.

Lectures/presentations by entrepreneurs on their
experiences and success stories.

Identify core skills of successful entrepreneur.

Unit 5 : Green Skills — |

green skills.

“

Importance of green economy

1\'?;. Learning Outcome Theory Practical
1. | Demonstrate the % Introduction to environment. % Group discussion on hazards of
knowledge of the factors | « Relationship between society and deteriorating environment.
influencing natural environment, ecosystem and % Prepare posters showing’
resource conservation. factors causing imbalance. environment conservation.
%+ Natural resource conservation. *+ Discussion on various factors that
< Environment protection and influence our environment.
conservation.
2. | Describe the importance | < Definition of green economy % Discussion on the benefits of green
of green economy and <

skills and importance of
green economy.

Prepare a poster showing the impor-
tance of green economy with the help of
newspaper/magazine cuttings.




T B : VOCATIONAL SKILLS

PAR
S.No Units
1 Unit 1 : Al Reflection, Project Cycle and Ethics
2. | unit2: Data Literacy
3 Unit 3 : Math for Al (tatistics & Probability)
4, |Unitd: Introduction to Generative Al
5. | Unit 5 : Introduction to Python
Unit 1 : Al Reflection, Project Cycle and Ethics
Sub-unit Learning Qutcome

Session/Activity/Practical

Al Reflection

To identify and appreciate Artiﬁcia_l InFeIIigence
and describe its applications in daily life.

Session : Introduction to Al and setting up the context of

the curriculum

& Recommended Activity: Make a statement about
lighting and LUIS will interpret and adjust the house

accordingly
(https://aidemos.microsoft.com/luis/demo)

To recognize, engage and relate with the t'hr'ee
realms of Al: , Computer Vision, Data Statistics
and Natural Language Processing.

Recommended Activity : The Al Game

< Learners to participate in three games based on
different Al domains.

< Game 1. Rock, Paper and Scissors (based on data)
(https://next.rockpaperscissors.ai/ )

< Game 2. Semantris (based on Natural Language
Processing - NLP)
( https://research.google.com/semantris/ )

+» Game 3. Quick Draw (based on Computer Vision - CV)
( https://quickdraw.withgoogle.com/ )

Al Project
Cycle

Identify the Al Project Cycle framework.

Session : Introduction to Al Project Cycle
% Problem Scoping

Data Acquisition

Data Exploration

Modeling

Evaluation

Deployment

%

()
o

o,
D

®,
K >

9,

S

O
o

Learn problem scoping and ways to set goals
for an Al project.

Session : Problem Scoping

Activity: Brainstorm around the theme provided and seta

goal for the Al project.

+ Discuss various topics within the given theme and
select one.

% Fill in the 4Ws problem canvas and a problem
statement to learn more about the problem identified
in the community/soceity

% List down/ Draw a mind map of problems related to
the selected topic and choose one problem to be the
goal for the project.

Identify stakeholders involved in the problem
scoped.

Brainstorm on the ethical issues involved
around the problem selected.

Activity : To set actions around the goal.

% List down the stakeholders involved in the problem.

% Search on the current actions taken to solve this
problem.

** Think around the ethics involved in the goal of your
project.




\\
L Sub-unit
\-\

» L 40H

R L

Learnin Outcome

Undgrstand the iterative nature of problem
scoping for in the Al project cycle,

Foresee the kind of data required and the king
of analysis to be done.

—_—

Session/Activity/Practical

Activity : Data and Analysis

* What are the data features needed ?
How will the features collected affect the problem ?
Where can you get the data ?

** How frequent do you have to collect the data ?

% What happens if you don’t have enough data ?

What kind of analysis needs to be done ?
** How will it be validated ?

¢ _How does the analysis inform the action ?

®,
o

9,
0‘0

)
‘.0

Share what the students have discussed so far.

Presentation ; Presenting the goal, actions and data.
Teamwork Activity :

Identify data requirements and find reliable
sources to obtain relevant data.

L Brainstorming solutions for the problem statement.

Session : Data Acquisition
Activity : Introduction to data and its types.

* Students work around the scenarios given to them
and think of ways to acquire data.

Activity : Data Features

% ldentifying the
problem.

Activity : System Maps

% Creating system maps considering data features
identified.

possible data features affecting the

To understand the purpose of Data
Visualisation

Session : Data Exploration/Data Visualisation
% Need of visualising data

% Ways to visualise data using various types of graphical
tools.

Quiz Time

Use various types of graphs to visualise
acquired data.

Recommended Activities : Let’s use Graphical Tools
% Selecting an appropriate graphical format and
presenting the graph sketched.
% Understanding graphs using
https://datavizcataIogue.com/
* Listing of newly learnt data visualization techniques.

% Top 10 Song Prediction : Identify the data features,

collect the data and convert into graphical
representation.

% Collect and store data in a spreadsheet and create

some graphical representations to understand the
data effectively.

Understand modeling
(Rule-based & Learning-based)

Session : Modeling

“ Introduction to modeling and types of models
(Rule-based & Learning-based)

Understand various evaluation techniques.

Session : Evaluation

% Learners will understand about new terms
% True Positive

“ False Positive

% True Negative

% False Negative

Challenge students to think about how they can
apply their knowledge of deployment in fu‘ture
Al projects and encourage them to continue
exploring different deployment methods.

Session : Deployment
% Recommended Case Study: Preventable Blindness.

Activity : Implementation of Al project cycle to develop an
Al Model for Personalized Education.

e

- S e SR g “Sene —mpan
e —— T —— T T T T T N




Sud-unit

Learning Qutcome |

fg understand and reflect on the ethical issues
around Al.

Session/Activity/Practical

Session : Ethics

& Video Session : Discussing about Al Ethicg

& Recommended Activity : Ethics Awareness

% Students play the role of major stakeho)
they have to decide what is ethical and wh;
a given scenario.

< Students to explore Moral Machine
(https://www.moralmachine.net/) to Understang
more about the impact of ethical concerns

ders, ang
tis not for

To gain awareness around Al bias and Al access.

S ]

+% Discussing about the possible bias in data collection
% Discussing about the implications of A| technology

Session: Al Bias and Al Access

To let the students analyse the advantages and
disadvantages of Artificial Intelligence.

Recommended Activity: Balloon Debate

% Students divide in teams of 3 and 2 teams are given
same theme. One team goes in affirmation to A for
their section while the other one goes against it.

% They have to come up with their points as to why Al is
beneficial/harmful for the society.

— |
Unit 2 : Data Literacy
Sub-unit Learning Outcome Session/Activity/Practical
Basics of data | < Define data literacy and recognize its | Session : Basics of data literacy
literacy importance Understand how data literacy | < Introduction to Data Literacy
enables informed decision-making and % Impact of data Literac y
itical thinki
5 Z" Tatl:h"[])kl:grt - : " % How to become Data Literate ?
¢ pplythe Data LReracy Frogess il % What are data security and privacy ? How are they
to analyze and interpret data effectively related to Al ?
% Differentiate between Data Privacy and & B . .
Security +* Best Practices for Cyber Security
% Identify potential risks associated with data | Recommended Activity : Impact of News Articles
breaches and unauthorized access. Reference Videos :
& Lef,m me‘ajs:res to protect data privacy and https://www.youtube:com /watch?v=yhO_t-c3yJY
enhance data securi c
ty https://www.youtube.com/watch?v=a0858HyFbKl
https://www.cbse.gov.in/cbsenew/documents/Cyber%20
Safety.pdf
éc?uiring % dDetermine the best methods to acquire | Session : Acquiring Data, Processing, and Interpreting Data
ata, ata Py
] ] % Types of data
p . .
aicéfeSSmE: % Classify different types of data and enlist | & pata Acquisition/Acquiring Data
) _ different methodologies to acquire it, 2 : i
Interpreting . ) ; ) * Best Practices for Acquiring Data
b # Define and describe data interpretation. “ Features of data and Data P sin
% Enlist and explain the different methods of % Data P .a G D reproceS. X
data interpretation. ; ata Processing and Data Interpretation
% Recognize the types of data interpretation. : Types of Data Interpretation .
% Realize the importance of i * Importance of Data Interpretation
interpretation Recommended Activities :
% Trend analysis
e % Visualize and Interpret Data I




T

;);_“b\tuﬂL Learning Outcome Session/Activity/Practical

e “0 H .

| tJ . . R_Ecognlze the importance of data | Session: Project Interactive Data Dashboard &
61 eractive Visualization

ata

Presentation

** Data visualization Using Tableau
* Reference Links :

oo

X https://pubIic.tableau.com/en—us/s/downIoad

°» https://www.datawrapper.de/

** Video Links :

o,
o

https://www.youtube.com/watch?v:NLCszRCc7U
\\ - https://www.youtube.com/watch?v= M8BnosAD78

Unit 3 : Math for Al (Statistics & Probability)

Sub-unit Learning Outcome

Importance of Analyzing the data in the form
Math for Al images and find the rel

% Discover different methods of data
Dashboarq & visualization
Presentation

Session/Activity/Practical
Session : Importance of Math for Al

of numbers/
ation/pattern between

the thern % Finding Patterns in Numbers and images.
: % Uses of Math : isti i ili
Use of Math in Al e Calculjsh Statistics, Linear Algebra, Probability
Number Patterns Picture Analogy Activity : 5
<+ Observe the number pattern and find the missing
number,

% To find connections between sets of images and use
that to solve problems,

Session :
% Definition of Statistics
% Applications

O Disaster Management O Sports

O Diseases Prediction O Weather Forecast
Activity : Uses of Statistics in daily life
% Students will explore the applications of statistics in

real life. They collect data and can apply various
statistical measures to analyze the data.

Activity : Car Spotting and Tabulating

Purpose : To implement the concept of data collection,
analysis and interpretation.

Activity Introduction :

% In this activity, Students will be engaged in data
collection and tabulation.

< Data collection plays a key role in Artificial Intelligence

as it forms the basis of statistics and interpretation by
Al.

* This activity will also require students to answer a set
of questions based on the recorded data.

Session : Introduction to Probability

% How to calculate the probability of an event

% Types of events

% Understand the concept of Probability using a
relatable example.

Exercise : |dentify the type of event.
Application in various real life scenarios Session : Applifations of Probability
% Sports <% Weather Forecast
¢ Traffic Estimation

Exercise : Revision time

Statistics

Understand the concept of Statistics in real life.

Application in various real life scenarios

Probability Understand the concept of Probability in real
life and explore various types of events.




Unit 4 : Introduction to Generative Al

jon/Activity/Practical
E ~ Learning Outcome Session/. ty/

Students will be able to define Generative Al and classify

different kinds. Activity : '
& Guess the Real Image vs. the Al-generated image

Recommended Activity :

Session :
& Introduction to Generative Al

< Generative Al vs Conventional Al

& Students will be able to explain how Generative Al works
and recognize how it learns.

«* Applying Generative Al tools to create content.

< Underst_anding the ethical considerations of using Sashliontt
Generative Al & Types of Generative Al ** Examples of Generative |

Session :
< Benefits of using Generative Al

< Limitations of using Generative Al

Recommended Activities :
< Hands-on Activity : GAN Paint
<+ Generative Al tools

——— ]

Session : ** Ethical considerations of using Generative A

Unit 5 : Introduction to Python

Learning Outcome Session/Activity/Practical
Learn basic programming skills | Recommended Activity :
through gamified platforms. % Introduction to programming using Online Gaming portals like Code Combat.

Acquire introductory Python Session :
pr 08';3[“":;121‘*'"5 in a very 4 Introduction to Python language
user-fri . :
lendly format % Introducing python programming and its applications

Theory + Practical : Python Basics

“° Student_s go througi_m lessons on Python Basics (Variables, Arithmetic Operators,
Express[ons, Comparison Operators, logical operators, Assignment Operators, Data
Types - integer, float, strings, type conversion, using print( ) and input( ) functions)

% Students will try some simple problem-solving exercises on Python Compiler.
Practical : Flow of control and conditions

% o .
# Students go through lessons on conditional and iterative statements (if, for and while)

' . . i
% Students will try some basic problem-solving exercises using conditional and iterative
statements on Python Compiler.

Practical : Python Lists

4
: Students go through lessons on Python Lists (Simple operations using list)
#_Students will try some basic problem-solving exercises using lists on Python Compiler.




UNIT S :

PRINT

|
|
|
[
|

INPUT

-
(%]
-

ntroduction to P
—_— 7

PART C : PRACTICAL WORK

ython : Suggested Program List

** To print personal information like Name, Father’s Name, Class,

&

School Name.
* To print the following patterns using multiple print commands

ok N o g

o
D

To find square of number 7
% To find the sum of two numbers 15 and 20.
% To convert length given in kilometers into meters,
% To print the table of 5 up to five terms.

% To calculate Simple Interest if the principle_amount = 2000 rate_of _interest = 4.5
time = 10

o,
0’0

To calculate Area and Perimeter of a rectangle

To calculate Area of a triangle with Base and Height
** To calculating average marks of 3 subjects

To calculate discounted amount with discount %

To calculate Surface Area and Volume of a Cuboid

®,
Q.O

Create a list in Python of children selected for science
Arjun, Sonakshi, Vikram, Sandhya, Sonal, Isha, Kartik

+* Perform the following tasks on the list in sequence-
O Print the whole list

O Delete the name “Vikram” from the list

O Add the name “Jay” at the end

O Remove the item which is at the second position.

Create a list num = [23, 12, 5,9, 65, 44]

O Print the length of the list

O Print the elements from second to fourth position using positive indexing

O Print the elements from position third to fifth using negative indexing
Create a list of first 10 even numbers, add 1 to each list item and print the final list.

* Create a list List_1 = [10, 20, 30, 40). Add the elements (14, 15, 12] using extend
function. Now sort the final list in ascending order and print it.

quiz with following names-

K2
0.0

®.
0'0

IF, FOR, WHILE

Important Links

—
% Program to check if a person can vote

% To check the grade of a student

oo

* Input a number and check if the number is
appropriate message

* To print first 10 natural numbers

* To print first 10 even numbers

To print odd numbers from 1 to n

To print sum of first 10 natural numbers

Program to find the sum of all numbers stored in a list

positive, negative or zero and display an

o

e

-
%

°,
‘o

<,
o

https://cbseacademic.nic.in/web_materiaI/Curricullun?,‘l/puhlicatinn 'secondary/
Python_Content_Manual.pdf

v hllps://(Irivu.uooule.crnn/(lrivv/lnld(*l~./lqR/\uI\l)ml,\*.] L6AOUFDliIXb8MTESMMb

-
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PART D : Project Work / Field Visit / Student P
(relate it to Sustainable Development Go

Suggested Projects/ Field Visit / Portfolio

S e o

ortfolio
als)

(Any one has to be done)

Suggested Projects

1. Create an Al Model using tools like-

& Teachable Machine ( https://teachablemachine.withgoogle.com/ )

& Machine Learning For Kids ( https://machinelearningforkids.co.uk/ )

2. Choose an issue that pertains to the objectives of sustainable development and carry

out the actions listed below.
& To understand more about the problem identified, create a 4Ws problem canvas.

& Identify the data features and create a system map to understand relationship
between them .
& Visualize the data collected graphically (Spreadsheet software to be used store and

visualize the data)
< Suggest an Al enabled solution to it (Prototype/Research Work)

Suggested Field Visit

Visit to an industry or IT company or any other place that is creating or using
Al applications and present the report for the same.
Visit can be in physical or virtual mode.

| Suggested Student Portfolio

Maintaining a record of all Al activities and projects (For Example, Letter to Futureself
Smart Home Floor Plan, Future Job Advertisement, Research Work on Al for SDGs and Al i,;

Different Sectors, 4Ws canvas, System Map). (Minimum 5 Activities)
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PART B : Vocational Skills

unit 1

Sessions 1 to 8 and 10 refer Roadmap on page S.4

Al REFLECTION, PROJECT CYCLE AND ETH|CS

Session 9 Modelling, Evaluation & Deployment S.5 9.3 Al Modelling

S.7
9.1 Introduction S.5 9.4  Evaluation Techniques S.8
9.2 Types of AI Technologies S.5 9.5  Deployment of Al Projects S.9
unit 2 DATA LITERACY. S.18 - S.61
Session 1  Basics of Data Literacy S.20 2.2 Types of Data S.34
1.1 Introduction S.20 2.3 Data Acquisition S.36
1.2 What is Data Literacy ? S.20 2.4 Best Practices for Acquiring Data S.36
13 Impact of Data Literacy S.21 2.5 TFeatures of Data and Data Preprocessing  S.37
1.4 How to become Data Literate ? S.21 2.6  Data Processing S.39
1.5 Data Security, Privacy and Al S22 Session 3  Project Interactive Data Dashboard
1.6 Best Practices for Cyber Security S.24 and Presentation S.50
Session 2 Acquiring Data, Processing, and 3.1 Introduction S.50
Interpreting Data S.34 3.2 Importance of Data Visualisation S.50
2.1 Introduction S.34 3.3 Introducing Tableau S.51

S.62 - S.101
Session 1  Importance of Math for AI S.64  Session3  Probability in Real Life S.88
1.1 Introduction S.64 3.1 Introduction S.88
1.2 Finding Patterns in Numbers and Images  S.64 3.2 Understanding Probability S.88
1.3 Use of Math in AT S.66 3.3 Calculating Probability of an Event S.89
1‘4 Number Patterns, Picture Analogy, and AI S.67 3.4 Eventsin Probability $.90
" 2 Statistics in Real Life S.76 3.5 Applications of Probability $.91
e Introducti S.76 3.6 How AT uses Probability ? $.93
2.1 Introduction .
2.2 What is Statistics ? S.76

2.3 Applications of Statistics S.77




unit 4 CTION TO GENERAE

Session 1  Introducing Generative AT World S.104 2.5 Examzles ofdG:Jner:i:ve Al f 5.108

6 Benefits an imitations

Session 2 Introduction to Generative Al 5.106 26 u:in Corerative Al o

: 5.106 g $.109
21 Introduction S'106 2.7 Generative Al Tools $.111

22 What s Generative AI? ' 2.8 Ethical Considerations of
2.3 Generative AT vs Conventional Al S.107 Using Generative AI S

S.108 d

2.4 Types of Generative Al

unit 5

Sessions 1 to 4 Roadmap on page 8:125

S.126-5.128

ANSWERS TO CHECK POINT

X0l




VOCATIONAL SKILLS
PART B




Al Reflection,
Project Cycle and”
Ethics



S IN THIS UNIT

Session1  Introduction to Al (Old Un;t 1)

Session 2 Introduction to Al Project Cycle (Old Unit 2)

Session3  Problem Scoping - Set Goals (01d Unit 2)

Session4  Problem Scoping - Identify Stakeholders,
Actions and Ethical Issues (0ld Unit 2)

Session 5

Problem Scoping - Explore and
Understand Data (0ld Unit 2)

Session 6  Data Acquisition (Old Unit 2)

Session 7 System Maps for the Problem Depiction
(Old Unit 2)

Session 8  Data Visualisation (0ld Unit 2)

Session 9 Modelling, Evaluation and Deployment

Session 10 Al Ethics (0ld Unit 1)



GES IN UNIT | 2024 SYLLABUS

ROADMAP AS PER CHAN

- :
Session 1 Introduction to Al 6
2 2 ¢ 8 % -

Session 2 Introduction to Al Project Cycle 8-93
94104

Session 3 Problem Scoping - Set Goals

_ Identify Stakeholders, Actions and Ethical Issues  105-11g

Session 4  Problem Scoping

Session 5 Problem Scopingﬂ— E*P'&G ond U,”def sfrdn;d' Data 119-133
Seccion 6 Dol e P 134-144
Session 7 System Maps for the Problem Depiction 145-148
Session 8 Data Visualisation TR W e
Session 9 Modelling, Evaluation and Deployment (New) SIERIS T
Session 10 Al Ethics TR 6883

S4
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A Types of Al Technologies

A" Al Modelling
A Evaluation Techniques

A Deployment of Al Projects

9.1

9.2

INTRODUCTION

‘Artificial Intelligence’ mimics the real intelligence. The

real intelligence uses everything from data to models to -

rules to decisions and so on. In this session, you will

leamm how Artificial Intelligence uses modelling for
making decisions.

TYPES OF Al TECHNOLOGIES

R L=

SESSION

Modelling, Evalualion
and_ Deployment

Lﬁ\mflmal Intelligence

Artificial Intelligence (AI)
refers to the ability of modern
machines and computers to
mimic human intelligence. Al
machines work through data,
algorithms and models.

There are many AI technologies and systems. But most used of these are Machine
Learning and Deep Learning.

¢ Machine Learning (ML) is a branch of AI that enables

L4

machines to automatically learn and improve at tasks
with experience and by the use of data. ML based
machines undergo lots of repetitions of taking data
and testing it; these then keep track of when things
went wrong or right, and keep improving their results.

" Machine Learning

Machine Learning (ML)
is a branch of Al that enables
machines to automatically
learn and improve at tasks with

experience and by the use of
data.

The ML systems can automatically leam and improve without explicitly being

programmed. The recommendation systems on music and video streaming services are
examples of ML. Machine learning finds patterns in data and uses them to make

predictions.

Deep Learning (DL) is a subset of machine learning
where learning takes place through examples. Deep
Learning computer-models filter the input data using
layers and rules-based algorithms to predict and
classify information. Tasks like speech and image
recognition are performed through deep learning
systems. Driver-less cars are being developed using
deep learning technologies.

S.5

- .
hl)eep Learning

Deep Learning (DL) is a
subset of machine learning
where learning takes place
through examples by filtering
the input data using layers and
rules-based algorithms to predict
and classify information.
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k architectures,
s use neural networ S0 they 2

ing method
rning Al 1 etworks.

Most of the deep lea

ur
often also referred to as deep né
. Artificial Intelligence
s Bchine La 00 technique that enables
The subset of machine leaming A subset of Al that é\gg]pﬁers(zo it s
composed of aigorithrts 17 b includes abst® intelligence, using logic
software to train itself to perform tasks.  gaistical technigues if_then rules, decision trees
like speech and image recognition, that enable machines i n X machiné i :
by exposing multilayered neural to improve at tasks a : l ]
networks to vast amounts of data. with experience. (including deep learning)

Figure 9.1 AI and its Subsets

Note
Deep Learning is the key technology behind driver-less cars, that enables them to
recognize a stop sign and to distinguish between a pedestrian and lamp post.

9.2.1 Categories of Al
Artificial intelligence is developed through various ways. It can either be Data driven (also
called learning-based AI) or model driven (also called Rule based AI). Let us quickly discuss
these two types of developing AI models.

1. Model-driven Al (Rule based Al)

It is a system which derives decisions about the right answer through explicit
representation and rules. For example, in such a system, a cat would be explicitly
represented as a four-legged animal, with two eyes, a nose and a mouth that is funy
(except when not) and that is relatively small (except when not), etc.

W - X > T

Note
The rule based AJ is used when we have known or labelled dataset.
In this, an Al system is developed using the

predefined labels, rules, patterns or relat[onships
as given by the developer in the algorithm

F
l_ﬁ/lodel Driven Al

Rule Based AI (Model driven A
refers to the branch of Al where models

Thus, the 'machim.e would follow the algorithm's are developed using the algorithms
rules or instructions and perform the given having  pre-defined labels, rules
tasks or take the decisions accordingly Patterns and relationships.

2. Data driven Al (Learning based Al/Machine Leorning A h)
pproac

It is a system in which lot i
train the system about th: r(:sf;:ta 218 shown ang questions/answers are asked in ordef
answer. For example, to train a system about recognisi"®

-~
o
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cats, it would be shown lo
of cats, and other animal
when it “guessed” it correctly or not. After

many (millions) of training cycles it will “learn”
to get it increasingly right,

ts and lots of images
s and letting it know

Using this style when an AI system is developed
thep the relationship or patterns in data are not
fiehned by the developer. Rather, random data

Note

The learning based approach is used when data
is unknown or random or unlabelled.

9.3

Both Machine Learning (ML) and @

P
Data Driven Al
[

The Learning based AI (Data
Driven AI) refers to that branch of Al
where models are trained to learn by
inputting them tons of data. Here there
are no patterns, rules and relationships
predefined by the developer, rather
machine learns with each new input and
comes up with own algorithm.

Machine
/ learning
BRI -
Learning |

based |

Deep Learning (DL) fall under the
category of learning-based Al

Al MODELLING

Rule

j‘ based
&

/ — \ Deep
\ leamning
z } —

Figure 9.2 Types of AI models

The process of developing AI based algorithms (AI model), is called AI modelling. An AI
model is a program or algorithm that utilizes a set of data that enables it to recognize

certain patterns. This allows it to reach a conclusion or
make a prediction when provided with sufficient

TAI Modelling
| -

information, i.e., give intelligent outcomes. In short, Al oy z?zlg:;f;s; ?ﬁ\ld ::z:l(;‘l’)m:
modelling refers to the process of writing codes to make called AI modelling where
intelligent AI algorithms to produce intelligent _code is developed to produce
outcomes. An Al model can be developed using any of ;’;‘te(l)lf‘%ea':; Outcomes using a

the AI styles we discussed above.

O — e~ 000

D@q .

algorithm

Raw input data

Figure 9.3 AI modelling

Processing

000

Nqq<

Output data
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9.4

plemen')
h are popular today :

models use statistics and SUpery;
g, healthcare, insurance, etc,

s of AI models whic

There are many type ,
h egressmn

(i) Linear Regression. Linear Td b pankin
learning. These aré widely use 4els based on interconn

i 1 Networks (DNN). DNNs are Al MmO twork of the k ected unjy,

(i) Deep Newrd® " ons (inspired bY the neura.l HIELWOIE (5 BN ilar braip)

known as artificial neur an brains. The DNNs find appucaﬁ(ms'

. ions mimicking hum )
DNN models take decis’o™ ecognition, natural language processing and s, i,

in speech recognition, image ™

Seq

(iii) Logistic Regression. This is similar to the Linear regression model, except that
is only used in solving classiﬁcation-based problems.
ee (DT) model is used to armive g a

oo Ty

; cision Trees (DI)- The Decision Y .

) f:nd:lsion based(on the data from past decisions. In this model, the daty
divided into smaller portions resembling the structure of a tree (hence the Name),

This model can be applied for both regression and classification problems,

Note

The decision tree is the most common and basic model of A,

There are many other AI models too, but talking about them is not possible here. Most
AI models broadly belong to three categories of AI models : Regression, Classification

and Clustering.

EVALUATION TECHNIQUES

You have learnt about AI modelling. AI models also need to be evaluated to see if theyre
making the right decisions. '

There are multiple techniques used to evaluate AI models. Let us talk about some simple
evaluation techniques below.

(i) True Positive (TP). True positive refers to an instance for which both predicted
value of the Al model and actual value are positive. For example, while testing 3
pati.e‘nt for Covid, if the test also produced the result (predicted value) ¥
positive and the actual result (actual value) is also positive, it is True positive

(if) True Negative (IN). True negative refers to an instance for which both predict!
vzﬁtentzf ;he é\l model and actual value are negative. For example, while testi

59 ;ﬁve :I:rd tc;lvxd, if the test also produced the result (predicted Value.) ’

g & actual result (actual value) is also negative, it is True negati’®

(iif) False Positive (FP) (also called ’
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) F .
() f:;i; Negative ‘(I’N) (al.so called Type II Error). False negative refers to an
posit?ce for which Predicted value of an Al model is negative but actual value is
ve. For example, while testing a patient for Covid, if the test produced the

res‘}lF (D.ret.iicted value) as negative and the actual result (actual value) is
positive, it is False negative,

The first two terms si
and 4th t
value and

gnify when both
erms listed above, the latter

the False means the actual v,

the actual and predicted values match. In the 3rd
part (Positive/Negative) represents the predicted
alue is opposite of the predicted value.

Result. Lady finger Vegetable Result. NOT Lady finger Vegetable

False Positive True Negative

’.J
4
5

Result. Lady finger Vegetable Result. NOT Lady finger Vegetable

DEPLOYMENT OF Al PROJECTS

Deployment is the mechanism through which the developed and trained AI model is made
available to users for actual use. AI models can be deployed in multiple ways. For each
deployment method, one should consider the following factors :

® Accessibility. How easily can the Al system be accessed, especially in remote or
underserved areas ?

¢ Infrastructure Requirements. What are the hardware, software, and connectivity
needs for each method ?

¢ Data Privacy and Security. How well does each method protect sensitive patient data
and ensure compliance with regulations ?

¢ Cost and Scalability. What are the upfront and ongoing costs, and how easily can the
solution scale to meet demand ?

UNIT I : Al REFLECTION, PROJECT CYCLE AND ETHICS \\
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accurd

, How Deployment the
& Performance and Rellab(;ulfsy Jerfor mance across nism through whicp, th:lecha.
sistent is the Al modé : loped and trained A mOdeve,
. ent methods made available to el i
different deploym actual use. &S foy

nt
n deployme
Rased on these factors, some commo

. 1 §
techniques are :

‘ i pwemise Deploymetit :
(i) On Device/Premise Dej he actual device at the point o.f use (e.g., VOUT'Phone o
This is the case when the the AT model. It makes it very easy to use it, becay,

smartwatch) directly houses Of stotrecs0 e ed to the oy
're N0
it can work even when you re

(ii) Cloud Deployment

i larg .
AI models can occasionally be so e
a lot of processing power to execute. In such case, deploying the

on the device is not feasible. So, these are deployed on the bcloud. A;
you must be aware of that a cloud means the storage, databases an

processing systems available on the e

Internet servers. There are many ClOllfiS, A cloud means the storage, databases and proc essing
some of these are by companies like  systems available on the Internet servers.

Microsoft, Google, and Amazon.

e and complex that they require

(iii) Edge Deployment )

In this deployment, the deployment happens on edge devices. Edge devices, are
computers or intelligent devices that enable real-time raw data collection and processing
for quicker, more accurate analysis, e.g., smart sensors of IoT.

You must have seen smart cameras that can spot and Edge devices
differentiate a specific entity from their surroundings? Edge  Devices, ¢
(.., Al cameras on traffic lights can differentiate computers  or bl mtzlll.ltgizl:
vehicles and people from surroundings, or you must s:xlcesdatt};at iﬁ?lecen; and
have seen or heard about the robots that move around processing for quicker, mor¢
without crashing ?) accurate analysis.

They're like little brains in the camera or robot itsél:
They are able to efficiently work as they ha%
functionality embedded in them and they need not refe.r
to connect to a server or a faraway computer. This ¥
example of edge deployment where the AI model ¥

deployed at the point of action in away so that it “
function mdependently.

H . . (5
dybrld deployment involves the use of more that o
- eployment technique
1 Iere are some advance de oy .
» y - l d i
Ut]fluynu'ut i pli . E 'I‘legl:n":lnlrl:r«]lgut]uvs like ( unlmm'u‘u!mn S / Deployment Continuous
) ela , aerverless ey OYnIent,

ils of theeo
“asitbeyond the scope of discussion here.
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Practical Case Study  Proventable Blindness [
Many eye discases, if detected early, can be treate
However, access to skilled eye care professionals is |
In this case study, You will explore how Al can
preventable blindness, considering different deplo
Scenario : Yoy are part of a team de

vision-related conditions iy

d to prevent vision loss or blindness. ‘
imited, in remote or underserved areas. !

be deployed to address the challenge of
yment methods and their implications.

ing an Al-powered solution to detect and diagnose

. ‘emote or underserved communities.
Task : Discuss various deployment methods

for this AI model and decid the best suited one.
1. Cloud DeploymeniL eclae upon ESL sutied one.

velop

Pros QL Cons

Easy to update and maintain the AT model centrally. | Requires a stable internet connection, which may be
challenging in remote areas,

D§ta_ privacy and security concerns with trans-
mitting sensitive medical data.

i 3oL,

Accessible from anywhere with an intemnet connection.

Cost-effective, as infrastructure costs are shared.

p_
!
-
i
A
£
&
:

ol W B sl id

2. On-premise Deployment

With this approach, the AI model would be inst

alled locally at healthcare facilities or clinics,
running on their own servers or computers.

Pros bons

No need for an internet connection, suitable for | Higher upfront costs for each
remote areas.

location to acquire
the necessary hardware. :

Maintenance and updates become more complex 1
across multiple sites. |
Faster analysis, as data doesn’t need to be transmitted. Potential for inconsistent performance if hardware |
specifications vary.

Data remains on-site, addressing privacy and
security concerns.

3. Edge Device Deployment |

In this method, the Al model would be deployed on edge devices like smartphones, tablets, or !
specialized medical devices with built-in cameras.

Pros Cons §

Highly portable and accessible, even in remote areas. | Limited processing power on edge devices may j
|

q

i

1

impact model performance.

No need for an internet connection or specialized | Battery life and storage constraints on mobile devices.
hardware.

Immediate analysis and feedback for patients. Securing and updating models on numerous devices
can be challenging.

Factors to Consider

When evaluating these deployment methods, consider factors like: Accessibility and reach in
target communities; Cost and resource requirements; Data privacy and security concerns; Integration
with existing systems or infrastructure; and Scalability and potential for future expansion.

Considering these factors, hybrid deployment would be best suited that may combine the
benefits of these while keeping a tab on costs. ]

e
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/ check Point

1.

!J

10.

11.

1 categories are ___—* .
Most used Al technology categ (b) Deep learning

(a) Machine learning
(¢) Flat learning (d) Device learning e with experic
Al enables machines to automatically learn and improve at tas perience, by the
use of data. , .
(a) Machine learning (b) Deep.> eamm-g
(d) Device learning

(c) Flat learning
Al enables learnin
rule-based algorithms.
(a) Machine learning
(¢) Flat learning
Deep Learning is a subset of Machine learning.
(a) True (b) False
Name the key technology behind driver-less cars,
between signs and people.
(a) Machine learning
(c) Flat learning
Models developed using the algorithms having pre-defined labels, rules,

g through examples and filtering of input data using layers and

(b) Deep learning
(d) Device learning

that enables them to recognize and distinguish

(b) Deep learning
(d) Device learning
patterns and relationships

are termed as Al
(@) Rule based (b) Data driven
(c) Learning based (4) Model driven

Models developed by inputting them tons of data without any pre-set rules, patterns or
relationships are termed as Al

(a) Rule based (b) Data driven

(c) Learning based (d) Model driven
A predictive Al model that reaches to an outcome based on a branching series of decision-making
questions is model.

(a) Training model (b) Testing model
(c) Decision tree model (d) None of these
is a technique that categorises predicted values of an AI model and the actual result values.
(a) Accuracy ' (b) Precision
(c) Recall (d) Confusion Matrix
When for an AI model, both the predicted and actual values are positive, it is known as __—"
(a) True Positive (b) False Positive ,
(c) True Negative (d) False Negative
When for an Al model, both the predicted and actual values are negative, it is known as '
(a) True Positive (b) False Positive l -

(c) True Negative (d) False Negative
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13.

14.

15.

16.

17

18.

19.

20.
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dicted value is positive and actual value is negative, it is known as \
(@) True Positive

(b) False Positive
True Negati
(¢) True Negative (d) False Negative

When for an A] model, the pre

When for an . .
Al model, the Predicted valye s negative and actual value is positive, it is known as

True Positi
(@) True Positive (b) False Positive
(¢) True Negative

(d) False Negative
False Positive ig also known as

(@) Error

(b) Type I error
(c) Type 1I error

(d) Mismatch error
False Negative is also known as |

(a) Error (b) Type I error
(c) Type II error (d) Mismatch error

A set of data that is used to develop a model to train a computer to perform a task is known as : |
(4) Training data |

(b) Data set
(c) Testing data (d) Data model

A set of data that is used to test the outcome of developed Al model is known as :
(4) Training data (b) Data set

(c) Testing data (d) Data model
Match the column A with column B

Column A Column B
(i) Problem Scoping (A) implements a suitable model that matches the requirements
(i) Data Acquisition (B) interprets some useful information out of data
(177)  Data Exploration (€) collects data from reliable sources
(iv)  Modelling (D) finalises the aim of the AI project

@) (&) - (B) ; (i1) = (A) ; (i) - (D) ; (iv) - (O)
() () - (D) ; (i) = (B); (i) = (C) ; (iv) - (A)
() () = (D) ; (@) = (C); (iii) — (B) ; (iv) - (A)
@) (1) - (C); (i) — (D); (i) — (A) ; (iv) - (B) [CBSE Sample Paper Term I, 2021-22]
Statement 1. The data with which the machine can be trained is the testing data
Statement 2. The data with which the model is evaluated is the training data
(a) Statement 1 is correct and Statement 2 is incorrect
(b) Statement 2 is correct and Statement 1 is incqrrect
and Statement 2 are correct
Efi)) ]l?;(())ttflll SSi:::lzl:t 11 and Statement 2 are incorrect [CBSE Sample Paper Term I, 2021-22)

Competency Based Questions

! i i the party for which they have been
mpany, ‘Wow Events’, is planning for par :
ﬁirne:lve';}ltlep’lsvnc:;\errlif;ntrs,' chpany is known for its meticulous planning. For this party, they have a

UNIT I : Al REFLECTION, PROJECT CYCLE AND ETHICS
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Supplcmon')

area. Keeping in mind the Weather
organisers whether the party cap be
(outdoor). Which of

a smaller indoor
ave to tell the
r larger number of guests

venue which has bigger outdoor area and
s, the food stalls and other things, they h
or number of guests (indoor) 0
ful in deciding this?
(b) Decision Trees

condition
organised for small
following tools would be use

(@) Tabular data Testing data
(¢) Training data (d) eFS & signment project sheis devidlos:
. S : - lege. For an as 4 Pin
Aani is a brilliant student of an engineering colleg ¢ found on a way: However, only some ai;

me objects i :
Las to remove the round shaped objects from the

are found. So, Aani has gathered a lot of images
d taken from various angles. She has collecteq
gesina database. What type of data is

which can remove SO
not all objects are to be removed, ¢.8- the rob.ot
way and turn to right when square shaped objects

of all types of objects, showing different views an ]
about 32 thousand images so far. She wants to store these ima

Aani collecting ?
(b) Robotic database

(a) Tabular data
(d) Testing data

(c) Training data
After successfully working with the robot Ginko and its training, now.Aani wa'nts to test how much
has the Ginko learnt so far. S0 she has asked for some images of objects, which her support team
plans to keep in the way of Ginko. What type of data is Aani collecting now ?
(b) Robotic database

(a) Tabular data
(¢) Training data (d) Testing data

robot namely Ginko,

‘ LET USs REVISE

g

- Artificial Intelligence (AI) refers to ability of modern machines and computers to mimic human

intelligence. AI machines work through data, algorithms and models.

Most used of Al technologies are Machine Learning and Deep Learning.

. Machine Learning (ML) is a branch of AI that enables machines to automatically learn and improve at
tasks with experience and by the use of data.

. Deep.Leamin'g (DL) is a s.ubset of machine learning where learning takes place through examples by
filtering the input data using layers and rules-based algorithms to predict and classify information.

« AT can either be Data driven (also called learning-based AI) or model driven (also called Rule based Al).

< R;zle p:sed Al '(Model dn:ven Al) refers to the branch of AI where models are developed using the
algorithms having pre-defined labels, rules, patterns and relationships

« The Learni '
A :u t;ir;l::efnas;i foﬁdsziadn;en At.;) refers to that branch of AI where models are trained to learn by
f data. Here there are no patterns jonshi,
developer, rather machine learns with each new input and,c;rl:ll:: :: i/i:;lc;nons’lups 'eredeﬁned "
wn algorithm.

= The process of developing an AI algori
. . gorithm (Al m 1 ;
produce intelligent outcomes using a set Of( dataOdel) is called AT modelling where code is developed ¥

< True positive refers to an instan ;
ce for .
positive. for which both predicted valy

o

o,
D>

0
o,
o

o

-
Q

o

es by the AT model and actual values a'¢

« True negative refers to an instanc for whi e ne tt
instance for which both predicted by the AT model and actual values ai ga ve

« False positive refers to an i
nst , .
negative. stance for which predicted value by the A model is positive but actual valu® is
positive but a
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< False negative refers t o , N

is positive, fers to an instance for which predicted value by the Al model is negative but actual value
* Deployment is the me ; :

45673 o 0ttual yan chanism through which the developed and trained Al model is made available to

Common deployment techni i i evi oymen |
ques are: on device/premise de loyment, oym ice dep. |
A cloud mean, . ) D ployment, cloud deployment, edge device depl t.

Edoe devi orage, databases and processing systems available on the Internet servers.
ge devices, are computers or intelligent devices thq

. t enable real-ti { i
for quicker, more accurate analysis, real-time raw data collection and processing

(gzlu’rion Time
— TS

1. How do Machine Learning systems work 7

Ans. Machine Learning (ML) gy that takes lots of input data and finds patterns in
data and uses them to make ict

S s

&
wn
A
@
3
(7]
E
&
3 g
=
&
aQ
=3
=
%
©
(2]
°

with the help of multiple machine learning algorithms working
altogether to perform a specific task.

e ——

Explain true positives and trye negatives with the help of an example.
Ans. True Positive and true ne
negative outcome. For example, i
disease based on their symptom
who has the disease. So,
positive. ‘
On the other hand, a true negative is when the Al correctly says someone doesn’t have the disease,
and they truly don’t. For instance, if the Al says someone is healthy, and they are indeed healthy,
that's a true negative.

gatives occur when Al identifies correct instance of positive or
magine a doctor uses an Al model to detect i someone has a certain
s. A true positive would be when the Al correctly identifies a person
if the AT says someone has the disease, and they really do, that's a true

— i ..

Explain false positives and false negatives with the help of an_example.

Ans. False Positive and False negative occur when Al makes a mistake in iden
outcomes. For example,

—

tifying true or false
if a doctor uses an Al model to detect if someone has a certain disease based

on their symptoms and if this Al model wrongly identifies someone as having the disease when

they're actually healthy, that’s a false positive. It's like when you get a question wrong on a test even
though you knew the answer.

Conversely, a false negative happens when the Al incorrectly says someone is healthy when they
actually have the disease. So, if the Al misses detecting the disease in someone who really has it,
that’s a false negative.

5. What do you understand by deployment? Name some commonly used Al model deployment methods.

Ans, Deployment is the mechanism through which the developed and trained Al model is made
available to users for actual use.

Common deployment techniques are: on device/premise deployment, cloud deployment, edge
device deployment.

UNIT I : Al REFLECTION, PROJECT CYCLE AND ETHICS
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‘ GLOSSARY

Cloud Storage databases and processing sys
earning where

tems available on Internet.
bset of machine | learning takes place through examples by filtering the
Deep Learning A subset of mac

input data using layers and rules-based algorithms. eciion-atdl oeessing
Edge Device Intelligent devices that enable real-time raw data collection p .

nables machines to automatically learn and improve at tasks with

Machine Learning A branch of Al that e
experience and by the use of data.

Testing Data A set of data that is used to test th
o train a computer to perform a task.

e outcome of developed model.

Training Data A set of data that is used t

O4ssignmen’r

.tAﬂﬂ

What is Al ? Name its most used technologies.

What is Machine learning ?

What is Deep learning ?

How is Deep learning related to Machine learning ?

How is data driven Al different from model driven AI'?
What is Rule based Al ?

What is Learning based Al ?

What do you understand by Al modelling ?

Name some popular Al models.

Define the terms : (1) True Positive (b) True Negative (c) False Positive (d) False Negative.
What is deployment of Al model ?

Discuss various techniques for the deployment of Al-models.

P
A
R
T
B

O ®© N o U e

O S Gy
I I S =

. Discuss the pros and cons of various deployment techniques of Al-models.

PRACTICAL ASSIGNMENT

Explain how Al can be used to personalize learning experiences by adapting to individual
student needs, strengths, and weaknesses.

1. Divide the class into small groups. Ask each group to identify a specific learning challenge
or area where personalized education could be beneficial. For example, it could be in a subject
like math, science, or language arts.

2. Data Collection. Have students collect relevant data related to the identified problem. This
could include :

X Student performance data (e.g., test scores, assignments)
X Learning preferences and styles (e.g., visual, auditory, kinesthetic)

o .. .
Demographic information (e.g., age, gender, socioeconomic status)
X Feedback from teachers and parents




. Data Preprocessing. G
. Model Training, Introd

. Model Evaluation, D

- Model Deploymen
application or in
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uide students in cle

is in a format Suitable for analysis,

aning and organizing the collected data, ensuring it

uce students to machine learning algorithms suitable for personalized
education, such lea

Ming based or rule based such as decision trees.
iscuss the im

portance of evaluating the trained model’s performance
role of True

and the meaning anq Positive, true negative, false positive, false negative and

their implications,
Have students evaluate their models ang interpret the results.

t. Explore ways to deploy the trained model, such as creating a simPle web
integrating it with existing learning management systems or installing the
model on a laptop/computer locally.

Discuss the potential ch

allenges and considerations of deploying Al models in real-world
educational settings.

the AT project cycle. Encourage

students to gather feedback, refin and explore ways to improve the

personalized learning experience.
Throughout the activity, emphasize the importance of ethical ccTnsiderati.ons, such as ‘.iata
Privacy, algorithmic bias, and the role of human oversight in Al-driven personalized
education systems.

e their models,

UNIT I : Al REFLECTION, PROJECT CYCLE AND ETHICS
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A What is Datg Literacy 2
A Impact of Datq Literocy

A Data Security, Privocy and Al

A Best Practices for Cyber Securify

INTRODUCTION
— VN

Modern world is the world of technology AI ang Data. In fact
data-ruled-world, it becomes i

1 4 i i to pi 1 i eng dih
That is where ‘data literacy’ comes into i N, you wi lean, .
literacy, its impact, importance and role in Al

WHAT IS DATA LITERACY 7

- ,
LPata theracy
ork with it, Data literacy is the

Data Literacy js the abijy
alyze, and COmmunicate with ¢, understand, apgy,, i
€racy is important because it - communicate "
helps yoy think critica)

» Make better choices, ap d effectively,
understand the wopiq of data,

M Reading Data
Spot The
Misleading Informatiop i, it; ztort:: _
and transmltting it in appropriate - \
ormats, / Data
3. Communicating With Data, refers 4.3 ]
to the procegs funderstanding and bl N e
mterpreting data . SPotting ¢ o Reponiﬂg.a"d'?
and pat . 9 trendg Collection ang P o
Patterns in 1, ata; tabulating anagement | e
an I€porting ap presenting data’ ) B
In diffeyept and diyerg format e’

n
Figure 1.1 Data Literacy Compo
S.20



Session 1 : BASICS OF DATA UTERACY S.21 ©

1.3 IMPACT _OF DATA LITERACY \
5 Y
p

ata literacy is one of the ; .
ossibilities. The impact most important skills needed today. It opens doors to endless

. and im ort : .
following benefits it Provides, portance of data lteracy can be summarized through the
1,

Spot Data Trends. Daty |;
. . ta htera hel 1y .
predict outcomes. Cy helps us analyze situations, spot trends, and

For instance, by examining histor; ld ing th

data ' g historical data and spotting the

trends, we can understand the causes of significant events like economic
recessions.

Foster Critical Thinking. With data literacy,
face value, we leamn to question its source,
saves us from misinformation,

instead of accepting information at
reliability, and potential biases. This

3. Make Informed Decisions. With data skills,

information. This helps us make choices based
guesses.

we can gather and analyse relevant
on facts, and not on assumptions or

Communicate Effectively. Data literacy empowers us with factual power. We can

use data to support our arguments and ideas. With the help of Data visualization, ‘
We can present information more clearly.

5. Solve Complex Problems. Many modern problems involve large amounts of data. |

Data literacy makes it easier to break down bulk data, spot patterns in it, identify
trends and solve challenging problems. ‘

Overall, data literacy empowers us to navigate our data-driven world confidently. |

1.4 HOW TO BECOME DATA LITERATE ?

Becoming proficient in data literacy involves following a structured process called the
Data Literacy Process Framework. It involves majorly the following three steps :

Step 1 : Identify

In this step, all the data & information collection happens, whether it's numbers, words,
or pictures, e.g., if were studying the weather, the data might include temperature
readings, rainfall amounts, wind speeds and so on.

So, to become data literate, as part of Identify step, you need to learn to :
& Understand data types (numerical, categorical, etc.).

& Get familiar with common data visualizations. Data visualisation is the graphical or
visual representation of information/data, such as graphs or charts such as, bar charts,
scatter plots etc.

& Practice reading and interpreting data from various sources.

Note

Data visualisation is the graphical or visual representation of
information and data.

UNIT I1 : DATA LITERACY
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pattermns, connections, corre;
a

. uncover .

is carefully s:ud; ysing Sales data might reveal which py, duc?o,,,,
e,

For examp need improvement- $ iy

it of Analyse St€P
m different gources. Question the data Soueg
d

Step 2 - Anplyse

In this step, data
trends, and outliers. £0'
performing well and which ones

So, to become data literate as pa

o Gather and organize data fr0
collection methods.

you need to learn to

i

: ios and errors. Look for potential biases.
¢ Tidy data by removing redundancies -
and handle them.

missing information et
o Explore & Visualize examine patterns and cre

e visualizations of the dat,

: Int t
Step 3 m'g;srp:ep. the curated and visualised data goes through. the lil,l,s of questions
“What do these patterns tell us?”, “What can wej learn from this data: . For instance, ifym;
are analysing student test scores, you might interpret the data to identify area i
students need extra help.
So, to become data literate, as part of Interpret step, yO
insights can be drawn from data.
such as how can this information be applied in real-lif

u need to leamn to :

& Determine what
& Share findings about the data,
scenarios ?

& Consider alternative interpretations or explanations.

Remember, practice makes perfect! The more you
engage with data, the more proficient you'll become
at interpreting and leveraging its insights.

Note
A summarizeq way of looking at the Data Literacy Process
Frame?vork brings it down to two key steps : (i) Explore and
Visualize, (ii) Analyze and Communicate. ;

Figure 1.2 Data Literacy
Process Framework

1.5 DATA SECURITY, PRIVACY AND Al

With data all a :

and privacy b:::;: 181: a:rdidata governing the decisions affecting our lives, Data securd

lives. Let s talk ot per important. These are twin pillars of safeguarding our digit
about these two and their relation with Al g

1.5.1 Data Security
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For instance, imagine you have a
| _ ‘ password-protected document containing your personal
information. Encwptmg the file adds an extra lay e

anyone without the decryption kg er of security, making it unreadable to |
Thus, data security involyes

® protecting data from unauthorized access, theft or
damage '

P
Data Security
[ S

Data Security refers to
taking steps for safeguarding
data and information from
& taking measures like encryption, access controls, firewall unauthorized access, theft, or

i alteration, and involves

and network security to prevent data breaches. preventives measures to stop
5. i data br ,
1.5.2 Data Privacy eaches

Pata privacy refers to controlling the access to our personal information and

Its use. It's like setting boundaries to protect our digital identity from

exploitation or misuse. Consider the data you share on social media platforms.
By adjusting privacy settings, you can control who sees your posts, photos,

and personal details, ensuring they're only accessible to trusted individuals.
Data Privacy involves :

® Concerns for safequarding personal or sensitive information from misuse. :
.« o e . i
® Practices like data minimization and user consent.

# Control over how one’s personal data and digital

S LPata Privacy
footprint is collected and used. Data Privacy refers to

: : controlling the access to our
1.5.3 Data Security, Privacy and Al personal information; andhits

The Al systems need the vast amounts of data to learn and ~ use.

make decisions. Whether it's training data for machine

learning algorithms or personal information used for targeted advertising, maintaining
robust data security and privacy measures is crucial to prevent unauthorized access or
misuse of data. '

So, we can say that the relationship between AI and data security/privacy is complex
Fig. 1.3.

Al raises Data Privacy concerns Al provides enhanced Data Security

AI's requirement and use of data raises concerns about | But Al can also enhance security measures for data :
data privacy :

% Machine learning models can detect cyber threats or

ini nomalies.
" ire large amounts of data for training a o |
ﬁjf;zgii;e,ﬂ"&?ta mgayinclude personal or sensitive | % Al can help identify and protect against data
information. breaches.

* It raises privacy concerns about how this data is
collected and used.

* Al systems may have vulnerabilities that can be
exploited.

* It raises questions about individual rights and Al

L transparency. i ,L__ SO - J

UNIT II : DATA LITERACY
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/ As Al b o more prevalent, it's crucial to balance its capabilities with robust daty
As eCome: '

security and privacy protections.
This requires : ‘ o
@ Developing Al systems with security and privacy in min rig
(known as Security/Privacy by Design) o
& Implementing strong data governance and ethical Al principles
pact on security and privacy landscapes

ht from the beginm’ng

& Ongoing evaluation of Al's im

7
\

|

Data Security / Privacy Concerns with Al 1‘

; Al enhancing data security measures j
| |

| Al Systems
Data A &_—__——_—;—._:—:_/)

|
|

Figure 1.3 Relationship between Al and Data Security/Privacy.

Data security and privacy have a mixed relation with AL Data used to train Al should be

P 3

A secure and from authentic sources. Comprised data can impact the performance of Al At
R the same time, Al can play an important role in detecting and protecting against data
T breaches.

B

1.6  BEST PRACTICES FOR CYBER SECURITY

While AI presents new challenges, there are established best practices for protecting data
security and privacy. Here are some best practices for cyber security :

1. Use Strong Passwords

Use unique, complex passwords for each of your accounts. Avoid using easily guessable
information like birthdays or pet names. Instead, opt for a combination of letters,
numbers, and special characters.

Example : Instead of using “password123,” try something like “P@sswOrd!2#"
2. Keep Software and Systems Updated

Regul.a:ly update your operating system, antivirus software, and applications to patch
security vulnerabilities and protect against the latest threats.

Example : Your phone ?rompts you to install a software update that includes security
enhancements and bug fixes. You promptly install the update to keep your device secure.

3. Be Cautious with Emails and Links
Be cautious of suspicious links or attachment

phishing attempts designed to steal your pe
malware,

S in emails or messages. These could be
rsonal information or infect your device with
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4. Backup Data Regularly
It is important to take backup of your wor
backups of important datg, This protects a

5. Use Encryption for Stored Sensitive Datg

k and data regularly. Always maintain offline
gainst ransomware or data loss incidents.

Always encrypt sensitive data stored on devices or in transit,

7. Limit Access and Sharing of Sensitive Datg

Only share personal or confidential information when

necessary. Always make sure to
restrict access to data on a “need-to-know”

basis.

8. Educate Yourself and Others

Always, stay updated on latest cyber threats and best practices. It is equally important to
raise awareness about data security and privacy for ourselves and our community.

By following these guidelines and prioritizing data security/privacy, one can protect
oneself and one’s information in our increasingly digital world.

With this we have come to the end of this session. Let us quickly revise what we have
learnt so far.

dheck Point

Multiple Choice Questions
1. Data literacy refers to the ability to :
(a) Write computer code (b) Understand and analyze data
(c) Create databases (d) Operate software programs

2. Which of the following is NOT an example of how data literacy can be beneficial ?
(a) Fact-checking claims and spotting misinformation
(b) Understanding trends and patterns in your community
(c) Making decisions about your health based on data
(d) Writing computer programs
3. The first step in the Data Literacy Process Framework is : |
(a) Explore and Visualize (b) Analyze and Communicate
(¢) Import and Tidy Data (d) Practice and Repeat

UNIT II : DATA LITERACY
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4.

~

10.

11.

—
[

13.

Which of the following is NOT a part of the Data Literacy Process Framework ?
ic f

(a) Tmport and Tidy Data
(¢) Analyze and Communicate

(b) Explore and Visualize
(d) Write Code

Data security refers to
(@) Protecting personal information
(b) Preventing unauthorized access to data
(¢) Ensuring data accuracy
Which of the following is a benefit of data literacy ?
(@) Helps in making informed decisions
(b) Enhances critical thinking skills
(¢) Enables effective communication with data
(d) All of these
Which of the following is NOT a step in the Data Literacy P e
(a) Import and Tidy Data (b) Explore and. Vlsuallze.z o
() Analyze and Communicate (d) Build Machine Learning Models
What does it mean to “tidy” data ?
(a) Remove any errors or inconsistencies
(b) Organize data in a structured format
(c) Visualize data in charts or graphs
Which of the following is a measure for ensuring data security ?
(a) Obtaining user consent (b) Data minimization
(c) Encryption (d) Anonymization

Data privacy aims to :

(d) Analyzing data for insights

rocess Framework ?

(d) Interpret data and draw insights

(a) Prevent unauthorized access to data
(b) Give individuals control over their personal data
(c) Protect data from being lost or damaged
(d) Detect and respond to cyber threats

Which of the following is NOT a potential security risk associated with Al systems ?
(a) Vulnerabilities that can be exploited (b) Manipulated data
(c) Challenges to existing privacy regulations
(d) Improved detection of cyber threats

2. What does “Privacy by Design” refer to ?

(4) Developing Al systems with privacy in mind from the start

(b) Implementing strict access controls for sensitive data

(c) Obtaining explicit consent from users for data collection

(d) Regularly updating privacy policies and terms of service
Which of the following is NOT a best

(a) Using strong passwords and mu]

(b) Keeping software and systems y

(c) Being cautioug with emails and |

(4) Sharing personal information fre

Practice for cyber security ?
ti-factor authentication

pdated with latest security patches
inks from unknown sources

ely over unsecured channels



14.

15.

16.

17.

18.

19.

20.

21.

22.

- What does it mean to “fact-
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What is the Purpose of data encr
(a) To prevent Unauthorized ae
(b) To ensure data accurac
() To backup and restore
(d) To analyze and interpret data effectively

Which of the following is an e
Xample of a secyre connection?
(@) HTTP website "

b) Publi i-Fi
(¢) HTTPS website (b) Public Wi-Fi network

(4) Unencrypted email
§ access to sensitive data ?

yption ?

Cess to sensitive data
y and integrity

data in case of loss

What is the purpose of limitin
(a) To enhance data security
(b) To comply with Privacy regulations
(¢) To facilitate data sharing and collaboration
(d) Both (a) and (b)

Which of the following is NOT a wa

Y to protect data privacy ?
(a) Using data minimization techniques

(b) Obtaining user consent for data collection
() Implementing strong encryption measures
(d) Sharing personal data freely with third parties
check” information using data literacy skills?
() Verifying the accuracy of claims or information using data
(b) Creating visualizations to present data effectively
(¢) Organizing and cleaning data before analysis
(d) Applying statistical techniques to analyze data
Which of the following is NOT a critical question to ask when practicing data literacy ?
(a) What is the source of the data ?
(b) Are there any potential biases or errors in the data ?
(c) How much is the storage cost of data ?
(d) Are there alternative interpretations or explanations for the data ?
What does it mean to “explore” data in the Data Literacy Process Framework ?
(a) Gather and organize data from various sources
(b) Examine patterns and trends within the data
(c) Draw insights and communicate findings from the data
(d) Validate the accuracy and completeness of the data
Which of the following is NOT a potential risk associated with data breaches ?
(a) Financial losses ' (b) Reputational damage
(c) Legal consequences (d) Improved cybersecurity measures
What is the purpose of maintaining offline backups of important data ?
(a) To protect against ransomware or data loss incidents
(b) To enhance data processing speed
(c) To comply with data retention regulations
(d) To facilitate data sharing across multiple devices

UNIT II : DATA LITERACY

!
\

S.27



S.28 ARTIFICIAL INTELLIGENCE-IX (Supplement)
If and others about cyber security ?

_ 23. What is the importance of educating onese )
best practices

(a) To increase awareness and promote
ments

(b) To comply with legal and regulatory requiré
(¢) To develop new cybersecurity technologies .
(@) To earn certifications or degrees in cybersecurlty

Fill in the Blarks
1. Data literacy is the abilityto ______, and With. dat.a effectlflely.
2. Being data literate helps you _____ claims and spot misleading .mforr.natlon. '
3. The Framework guides you' through working with data effectively.
4. Data privacy concerns safeguarding from misuse. -
5. involves measures like encryption, access controls, and network security.
6. The goal of data literacy is to enable ____ decision-making.
7. and are two key steps in the Data Literacy Process Framework.
8. Data security helps prevent
9. “ by Design” refers to developing Al systems with security and privacy in mind from the
start.
10. Using _____ passwords is one of the best practices for cyber security.
{D 11. Regularly installing _____ is important for maintaining system security.
: 12. Be cautious with emails and links from _____ sources.
‘TL 13. Use _____ to protect sensitive data stored on devices or in transit.
. 14. Connect to _____ websites and use when possible for secure connections.
D 15. Stay updated on thelatest _ _ and best practices for cyber security.
16. Raise ______ about data security and privacy in your community.

17. Data literacy empowers you to navigate our world confidently.

True / False

Data literacy is only important for data scientists and analysts.

Developing data literacy is a one-time process.

Data literacy can help you make better decisions based on facts.

Data security and data privacy are the same thing.

Al systems do not require any personal or sensitive data.

Data literacy only involves reading and interpreting charts and graphs.

Being data literate can help you make better decisions based on data.

The Data Literacy Process Framework does not include any steps related to data visualization-
Data security and data privacy are completely unrelated concepts.

10. Al systems do not require any data for training or operation.

DR W N

© ® N o

1. Al systems do not pose any challenges to existing data privacy regulations

12. Using strong passwords is not an important Practice for cyber security

13. It is safe to share sensitive information oye
14. Maintaining offline backups of data ¢

r'unsecured emaijl or websites.

AN proteet against ransomware attacks.
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15. Encrvption is used to ensure data accuracy and integrity \

B ~H Pe : ' t
16. Connecting to HTTPS websiteg Provides a secure connection. |
17. Ttis recommended to sh

are personal data freely with third parties.

g data is an exam le of i i .
9 A S ple ot applying data literacy skills.

20. Exploring data involveg

21. Data breaches can only

18. Factchecking claims yg;

22. Bducating oneself ang

» target audience, and marketing strategies to maximize
- How would you accomplish this ?

(c) Apply the Data Literacy Proce
insights for event planning,
(d) Outsource the data analysis to a third-party without providing any guidance. -

2. Investigate the use of Al in various industries (e.g., healthcare, finance, transportation). What would
be the best approach to use this report.

!
ss Framework, analyze the data, and provide actionable {

(@) Ignore the potential concerns and focus only on the benefits of Al

(b) Investigate the use of Al but fail to provide any guidelines or recommendations,
(c) Develop a set of guidelines or recommendations wi
potential concerns.
(d) Investigate the use of Al identify potential concerns,
recommendations to address them.
3. Examine a real

thout investigating the use of Al or

and develop guidelines or

-world dataset related to a topic of your interest (e.g., environmental issues, social
trends, global health). Which of the following approaches would you follow to present your
analysis of the same highlighting the importance of critical questioning and data literacy skills.

(2) Examine the dataset without any critical analysis or alternative interpretations. i
(b) Propose alternative interpretations without examining or analyzing the dataset. ‘

(c) Critically analyze the data, identify biases/limitations, propose alternative interpretations, and
present findings.

(d) Ignore the dataset and present personal opinions on the topic.

4. To investigate the role of data literacy in combating misinformation and fake news, which of the
following approaches could have been used to identify and counter the spread of misinformation.

() Investigate the role of data literacy without any real-world case study
(b) Analyze a real-world case study general way

(c) Investigate the role of data literacy, analyze a real-world case study, and present findings and
recommendations

(d) Compile incidents of misinformation and fake news from real-world data

UNIT II : DATA LITERACY
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Assertion & Reasoning Questions
s 1 & Reasoning "G

—

(A) is followed by a statement of reasop R
).

Pi' ecl Y.\"IS
In the following

Mark the correct choice as -

A and R are true and Ri
t R is not the correct eXp

questions, a statement of assertion

;) Both s the correct explanation of A.
: ion of A.
(b) Both A and R are true bu lanation O

() A is true but R is false (or partly true).
(d) Ais false (or partly true) but R is true.

(¢) Both A and R are false or not fully true.

1. Assertion (A). Data literacy involves understanding and analyzing various types of data, induding

numbers, graphs, and charts.
Reason (R). Data literacy is the a
2. Assertion (A). The Data Literacy Process
Reason (R). The Data Literacy Process Framewo
communicating data.
3. Assertion (A). Data security measures,
unauthorized access to data.

bility to read and interpret data in only numerical formats,

Framework is a linear proce
rk includes steps for exploring, visualizing, anq

ss with no interconnected steps

such as encryption and access controls, help preven

changeable terms that refer to the same concept

P Reason (R). Data security and data privacy are inter

';‘ 4. Assertion (A). Al systems can enhance certain security measures by detecting cyber threats or
anomalies.

T Reason (R). Al systems themselves cannot introduce any security risks or vulnerabilities.

B 5. Assertion (A). Implementing “Privacy by Design” principles involves developing Al systems with

privacy considerations from the outset.

g:ia‘l,sfcr; (;)c.)tl;g;/:ncz;); tlf):i@ is a concept that is useful in establishing robust data security and
6. zs)srsi;:z? S(ea:t;mg strong passwords and enabling multi-factor authentication are best practices

ilisgiilasl:)(;yl;:fu;ﬁ)rli tl;p};i:;t(i;g:oftware and systems with the latest security patches is not an
7. Asserti i

aws;zzzs(;);j i?;ls:;gb:trtlee:e:: c:?f:y o;l;:zz Cael::')ut cyber threats and best practices can increase

Out data i i i y V

‘ LET Us REVISE

a a, 0 kl
’

Becoming proficient i
ent in data i
Process Framework, ta litera

B

Q
N

*
o

fo.stering' critical thinking, helping in making
g : g in solving complex problems.
s following a structured process called the Data Literd®¥

e,
e
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< The Data Literacy pro

Analyse (to uncoyer .
Patterns in datq e

* Data visualisation js ) and Interpret (to get insights from data).

the graph; : 8 .
charts like bar charts, scagttelr) I;Ii)atls OthCW Rt °f information and date, such as graphs or

’

A lons, limiting access and sharing o data, and kee
educating oneself about latest threats and protection measure o ?

.

gluﬁon Time
]

i

What is data literacy ?

Ans. Data literacy is the ability to understand, analyze, and communicate with data effectively.
Why is data literacy important in today’s world ?

Ans. Data literacy is important because it helps individuals think critically, make better decisions

based on facts, communicate effectively using data, and solve complex problems involving large
amounts of data.

Describe the three main steps of the Data Literacy Process Framework.

Ans. The three main steps are : (i) Import and Tidy Data (gather and organize data), (ii) Explore and
Visualize (examine patterns and create visualizations), (iii) Analyze and Communicate (draw insights
and share findings).

Differentiate between data security and data privacy.

Ans. Data security refers to protecting data from unauthorized access, theft, or damage. Data
privacy concerns safeguarding personal or sensitive information from misuse and giving individuals
control over how their data is collected and used.

How can Al enhance data security measures ?

Ans. Al can enhance security measures by using machine learning models to detect cyber threats,

anomalies, or potential data breaches.

What are some potential security risks associated with Al systems ? ‘ .
Ans. Al systems may have vulnerabilities that 'can be exploited, be su.sceptlble to adversarial

attacks with manipulated data, and challenge existing data privacy regulations.

What is the purpose of “Privacy by Design” ? . ' . q
Ans. Privacy by Design refers to developing Al syste’ms YVlth Pfi\:c)’ considerations an

protections in mind from the very beginning, rather than as an atterth(‘)uz_,‘ t. ?

Why is it important to use strong passwords and enable multi-factor authentication :

and enabling multi-factor authentication are best practices

: ique passwords
Ans. Using strong, unique p nauthorized access to accounts and data.

for cyber security as they help prevent u

UNIT II : DATA LITERACY

ces : .
S Framework involyes majorly three steps : Identify (to understand data), \
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' test security patches.
9, Explain the importance of keeping software and systems updated wl'th the lci C;Ses . js Vaddress -
Ans. Regularly installing software updates and security pa P

: cks.
vulnerabilities and protect against potential cyber threats Or atta

10. What is the role of data encryption in ensuring data security 4
Ans. Data encryption is used to prevent unauthorized access to sen:
a coded format that can only be read with the correct decryption key., o
11. Why is it recommended to limit access to sensitive data on a ”need-to:know bastsc.1 | "
Ans. Limiting access to sensitive data on a need-to-know basis enhanc}:les ata' se?ttzn:ymzrilr ! sris
comply with data privacy regulations by restricting access to only those who require 1t 10 5

. o
12. How can educating oneself and others about cyber security promote better practices:

Ans. Educating oneself and others about cyber threats, best practices, and the importance of data

i i i ctices. |
security and privacy can increase awareness and encourage the adoption of safer pra |
1

sitive data by converting it info

GLOSSARY

Data Literacy Ability to understand, analyze, and communicate with data effectively.

Data Privacy Controlling the access to our personal information and its use.
i Data Security Taking steps for safeguarding data and information from unauthorized access. %
l

Data Visualisation Graphical or visual representation of information and data. %

O4esignmen’r
——— |

cd 4 x> v

1. Which of the following is NOT a benefit of data literacy ?
(a) Helps in making evidence-based decisions
(b) Enhances problem-solving skills
(c) Enables effective storytelling with data
(d) Improves artistic abilities
2. What is the first step in the Data Literacy Process Framework ?
(a) Explore and Visualize
(b) Import and Tidy Data
(c) Analyze and Communicate
(d) Interpret and Conclude
3. Data security aims to protect data from :
(2) Being accessed by authorized individuals
(b) Being used for legitimate purposes
(c) Unauthorized access, theft, or damage
(d) Being shared with third parties

4. Data literacy e indivi
. cy mPowers individuals to make based on fac isions)
. The step in the Data Literac acts and data. (decisions)

Process . _ .
(Import & Tidy Data) y Frocess Framework involves organizing and structuring dat

6. Data security
measures hel
P prevent to data. (unauthorized access)
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. Regularly update software and instal
. Be cautious with emajls and

. Data literacy involves only the ability

- It is safe to connect to unsecured public

. Discuss two potential issues related to AT’
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Al systems may have : ‘
j Y by Des ign”t ﬁ\ that can be exploited by cyber attackers. (vulnerabilities) \
—_— CS reters to incor orati ; : : :
fromi e Osat, (Sk‘fuI'i\'y/l‘rivacy) porating security and privacy considerations into Al systems
Use dasswords ar ; .

i ¢s and avoid reusing the same password across multiple accounts. (strong, unique)
1 to address known vulnerabilities. (security patches)

links from sources, as they may be attempts at phishing or
untrusted, unknown)

Use connections (like HTTPS) and

distributing malware, (

when connecting to public networks. (secure, VPNs)
0 read and interpret numerical data. (B

The Data Literacy Process Framework is a linear, step-by-

stages. (F) step process with no interconnected
* /

geable terms that refer to the same concept. (F)

is a best practice for protecting data privacy. (T)
implementing strict access controls for sensitive data. (F)
all accounts is not an important cyber security practice. (F)
Wi-Fi networks for convenience. (F)

Maintaining offline backups of data can help protect against ransomware attacks. (T)

Describe the three main steps of the Data Literacy Process Framework.

Explain the benefits of being data literate and how it can impact various aspects of life.

Describe the process of applying the Data Literacy Process Framework to analyze a dataset.
Discuss the relationship between Al and data privacy concerns,

Privacy by Design principles focus solely on
Using unique and complex passwords for

providing specific examples.
s relation with data security and privacy concerns.

. What measures can individuals and organizations take to enhance data security ?
- Why is it important to be cautious with emails and links from unknown sources ?
- Describe the purpose and importance of maintaining offline backups of important data.

How can data literacy skills help individuals do fact-check claims and spot misinformation ?

- Discuss the role of critical questioning in developing data literacy.

Explain the potential consequences of data breaches for individuals and organizations.
How can education and awareness-raising efforts contribute to better cyber security practices ?
Describe the steps you would take to protect your personal data privacy online.

UNIT II : DATA LITERACY
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2.1 INTRODUCTION

You have learnt in the previous session that tod

world, understanding the types of data is essen
driving progress. From the moment data is generate

every step in the data journey plays a crucial role.
In this session, we shall talk about various types of data,
and the importance of effective data interpretation.

ay'’s world is data driven world. In such 3
tial for making informed decisions and
d, to its interpretation and application,

data acquisition, data processing

2.2 TYPES OF DATA

each serving a distinct purpose in analysis and decision-

Data comes in many forms,
broadly it can be divided into two

making. Although data is available in multiple forms,
primary types of data.

1. Qualitative Data
Qualitative data provides insights into the characteristics, attributes, and qualities of

phenomena. Qualitative data is often subjective and descriptive.

For instance, following are all examples of qualitative data :

o Customer feedback, such as comments, reviews, and testimonials provide qualitative
insights into customer satisfaction, preferences, and experiences.

& Interview transcripts, such as conversations with individuals or focus groups yield
qualitative data, offering perspectives, opinions, and personal stories.

& Social media sentiment, such as posts, comments, and discussions on social media
platforms reveal qualitative insights into public opinion, trends, and sentiment.

Note

Qualitative data describes qualities or characteristics of som€
entity or phenomena.

S.34
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9. Quantitative Data
Quantitative data Iepresents informa
enabling objective analysis anq stati

Iocessing and

tion about something through numerical values,
stical mod

manipulation,
Note

Quantitative data

eling. It is structured, measurable, and

represents information about something

through numerjcal values,

For instance, following are 3] examples of qualitative data :

o Sales data, such as transactio

. such as meas
collected by sensors for monito

& Financial metrics, such a5 stock

furnish quantitative insights into e

financial health.

Qualitative data is also known as Categorical data
and Quantitative data is known as Numerical data.
You have already read about these in section 4.2.1

page 119-120.
Note

Qualitative data is also known as Cate
Quantitative data is known as numerical data

Table 2.1 : Qualitative Data vs. Quantitative Data

nto sales performance, trends, and patterns.

urements of temperature, pressure, and humidity
Ing environmental conditions.

prices, market indices, and financial statements
conomic indicators, investment performance, and

"{iguantltatwe & Qualitative Data
Quantitative Data is data
involving numbers and measuring
variables and Qualitative Data is

'data involving descriptive, non-
numerical information.

gorical 'data and’

Qualitative Data

Quantitative Data

It describes qualities or characteristics.

It represents quantities or numeric values.

It cannot be measured or counted numerically, e.g.,
colours, opinions, feelings, descriptions.

It can be measured and expressed numerically, e.g.,
counts, measurements, scores, ratings.

Case studies

It is collected through observations, interviews,
open-ended questions.

It is collected through structured data collection
methods like surveys, sensors.

It is subjective and open to interpretation.

It is objective and statistical analysis is possible.

It provides in-depth insights and context.

It provides precise, measurable, and testable data.

It is analysed using methods like content analysis, coding.

It is analysed using statistical and computational methods.

It answers “why” and “how” types of questions.

It answers “how many” and “how much” types of questions.

Qualitative data types: Text, audio, video, images

Quantitative data types: Numbers, percentages, frequencies.

Mor exploring new phenomena.

It is useful for testing hypotheses, generalizing findings.

Examples : Customer reviews, focus group transcripts,

Examples : Sales figures, test scores, survey ratings,
sensor readings

UNIT II : DATA LITERACY
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Data Acquisition refers to processes,
information related to a certain theme oI O

phenomenon. Acquiring data involves collecting inf

' . = .
various methods tailored to specific objectives and , Data Acquisition
Data Acquisition referg o

methods or systems that are used to ollect
bjective, to document or analyse sonq
ormation from diverse sources Using

contexts. hiod
, methods or

0 processes system

You have already read about common approaches t that are used to C(,“e:t

136. information related to a certain

data acquisition, in section 5.3 page
Let us quick recall about some of t
acquisition methods, here :

1. Surveys. Surveys are structured

theme or objective, to documen

he common data
or analyse some phenomenop_

questionnaires administered to individuals o
groups to gather data on opinions, preferences, behaviors, and demographics.

2. Interviews. Interviews involve direct conversations betwefen researcher? and partii.
pants to collect qualitative data through open-ended questions and probing inquirjes,

3. Observations. Observational studies involve systematic observation and recording
of behaviors, interactions, and phenomena in natural or controlled settings.

There are many other ways of acquiring data. Please refer to section 5.3 page 136 for the

same.

2.4  BEST PRACTICES FOR ACQUIRING DATA

best practices to ensure validity, reliability,
tion, it is recommended to use following

Ud 8 @ >

Acquiring high-quality data requires using the
and ethical integrity. For effective data acquisi

essential guidelines :
1. Define Clear Objectives. Clearly state the Doeggﬁﬁcv'::r J
purpose, goals, and research questions (as per —
desired outcomes) that should give clear guidance to 5 .
R elect appropriate
the data acquisition process. methods
2. Select Appropriate Methods. Choose data
collection methods and techniques that are suitable D,GS';QN rob?st J
for the context of data collection, objectives of data s g
collection, and the target audience from which the
data is being collected. For example, to get data from Ensure data qualith |
younger audience the questions and languages
would be simpler than the case when data is to be Protect participant
collected from older or professional people. privacy
3. Design Robust Instruments. Develop survey .
questionnaires, interview guides, observation protocols, Mainigly eg““j
and experimental procedures with careful attention ki
to clarity, iabili .
o clarity, relevance, and reliability. Figure 2.1 Best Practices for

Data Acquisition.
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4. Ensure Data Qualit

V. Implement m
collected data to minimigze RSUEES Lo

validate, verify, and clean the
errors, Inconsistencies, and

biases.

Note

High quality data is valid, reliable, and of ethical integrity.

2.5  FEATURES OF DATA AND DATA PREPROCESSING,
Raw data‘ often contains errors Inconsistencies, and missing values that require
preprocessing to eI}hance quality, accuracy, and usability. Thus, data is preprocessed to
clean it and make it appropriate for yse,
Refer to section 4.2, page 119 that has already talked about data features and ways to
preprocess data
Some common data preprocessing techniques are : :Pata Preprocessing
() Data C[eaning (ii) Data Reduction Data Preprocessing refers
. ] to the process of making data
(117) Data Transformation (iv) Data Integration appropriate for use by removing
. discrepancies in it.
1. Data Cleaning
Data cleaning involves identifying and correcting errors, inconsistencies, and anomalies in
raw data so it's easier to understand and work with and become more accurate and
reliable, e.g., imagine you have a list of student names and ages, but some ages are
missing. You'd fill in the missing ages or remove the incomplete entries to make sure your
i i student entry having an age.
data is complete with every stu Ty g g 53 il
There are multiple data cleaning methods, such as : Data Cleaning is a process
. . e of identifying and correcting
# Removing duph.cate recgrds. Ident1f3nr}g and s, ncrdlincies,  5d
eliminating duplicate entries or observations to anomalies in raw data.
prevent redundancy and maintain data integrity.
¢ Handling missing values. Imputing missing values or deleting incomplete records to
mitigate the impact of data gaps on analysis and interpretation.
¢ Standardizing formats. Converting data into consistent formats, units, and
structures to facilitate comparison, aggregation, and analysis.
.-T)ata Reduction
2. Data Reduction o _
) . duce the size Data Reduction is a process
Data reduction is a technique used to re uc.e or a set of techniques used to
of a dataset while still preserving the most important reduce the size of a dataset
inf ti while still preserving the most
Ormation, important information.
UNIT II : DATA LITERACY
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ome of these aré :
e.qg., when exit polls after election;

e’s Tesponses are taken

There are multiple data reduction methods, s

¢ Sampling. Pick samples representing a set of d
are conducted, not everyone is asked. A samp
and results are determined.

ata,
le set of peopl

[ Year 2010 \

¢ Data aggregation. Create aggregates [ venrs ]| = _—
or summaries of detailed data, e.g., vear 2008 les 100 | 008 stsne
Quarter Sales  |,000 gg | | 2009 52,356,000

| !
$224,000 0% g 2010 :Sﬂ.ﬁd,fm

see the figure. al
And man 2 |00 = | PR
y more. ey ggregated Data
3. Data Transformation
ta into a suitable format or representation

Data transformation involves converting raw da
for analysis, visualization, or modeling. There are mu
are :
# Normalization. This refers to scaling of numerical data to a common range or
distribution to remove differences in magnitude and facilitate comparison.
This refers to converting categorical variables into
for computational analysis and modeling.

Itiple ways of doing so, some of these

& Encoding categorical variables.
numerical or binary representations

# Feature engineering. This refers to creating new
features or variables from existing data to capture Data Transformation refers
relevant patterns, relationships, or trends for to the process of converting raw
data into a suitable format or

predictive modeling. representation  for analysis,
visualization, or modeling.

— )
Data Transformation
[

4. Data Integration
Data integration involves combining dat
dataset for analysis, reporting, or decision-m
data, some of these are:

a from multiple sources or formats into a unified
aking. There are multiple ways of integrating

# Merging datasets, which is combining datasets with common identifiers or keys to
enrich data with additional attributes or variables, e.g., if you have sales data in one
spreadsheet and customer data in another, you'd merge to create a single dataset with

both sales and customer information.
Joining tables, which is linking relational databases or tables based on shared fields

®
or relationships to consolidate related information for analysis.
o Concatenating files, which is '

: 3 3 - Data :.-------
aprendmg or concatenating files with 2 Integration %
similar structures or formats to create i e — :

. , )
a comprehensive dataset for analysis
; Data ‘ Data Data
- or Ieportmg. Cleaning 'Preprocessing Transfon'natlon
Data Integration 5 "’E"‘“"""" : i
Data Integrati f ini :
egration refers to the process of combining . s oo Data _______,o'

Reduction

data from multiple sources or formats into a unified
dataset for analysis, reporting, or decision-making.
Figure 2.2 Data Preprocessing.

.
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DATA PROCESSING
ALASR ALt LL\\T ]

Data processing involyes :
(1) Data Analysis
(1) Data Interpretation

Data Analysis

student test scores. You might analyze the data to see
if there’s a relationship between study time and
test performance by comparing scores of students
who studied a lot versus those who studied less.

Data analysis takes place in many forms :

+ 0T answers to questions, For instance

L :
‘_'Data Processing

Data Processing refers to
manipulating, analyzing, and
Interpreting data to extract

meaningful information and
derive insights,

lf_Pata Analysis

Data Analysis is a process of
apply many techniques on data
to find/extract trends, correla-
tions, outliers, and variations
that convey a meaning or point
to a specific result.

(i) Descriptive Analysis. Descriptive analysis shows what happened. 1t describes data

using statistics, e.g., analysing sales data to get sales numbers

average sales.

® Descriptive analysis answers ~ What happened ?

for each employee and the

(ii) Diagnostic Analysis. Diagnostic analysis finds why something happened, e.q.,
hospitals suddenly start having increased number of patients. Descriptive analysis may find

increase.

® Diagnostic analysis answers

Why did it happen ?

- that many hospital patients had the same virus symptoms, so the virus caused the patient

(i) Predictive Analysis. Predictive analysis predicts what might happen in the future
based on data patterns, e.g., a product sells best in September and October each year, so

high sales are predicted for those months next year.

® Predictive analysis answers

What might happen in the future ?

(iv) Prescriptive Analysis. Prescriptive analysis recommends actions to take based on
the other analysis types, e.g., create a marketing plan to boost sales during the slower

months after the September/October peak.

® Prescriptive analysis answers

UNIT II : DATA LITERACY
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Data Interpretation

nderstandin
esults and
of stuc

Interpreting data is like u
sense of data analysis I

analyzing the dataset of test score

who study more tend to perform

between study time and academic achievement.
essential ~ for extracting

Data interpretation is '
your data and using them to

g the story behind the numbers. It _—
drawing conclusions from it. For GXamuiru
jents, you might interpret it as l‘h'_“Dse, L
petter on tests, suggesting a positive Fil

dp

ey
r-n mngh
e ata Interpretatiq,

D
.ata Interpretaﬁo" )
making sense of the vy,
an

2.6.2A Types of Data Interpretation

R == >v

2.6.28B Importance of Data Interpretation

date'l, .drawing conclys; ‘ﬂl)'/nd
fieerlng aCliOnable ino‘ S, ang
inform dECiSiO"'mak.S[gh[" |
problem-solving, g ang

meaningful insights from

inform decision-making and problem-solving.

Data interpretation takes place in various ways :
& Exploratory data analysis (EDA). EDA involves analysing and interpreting dat, .
hips, and insights without preconceived hypothesuﬂq

gs,

to uncover patterns, relations
(CDA). CDA focuses on testing hypotheses, confirmy

o Confirmatory data analysis tes
knowledge using statistical methods and infefential

theories, or validating existing
analysis.

o Predictive data analysis. Predi

or outcomes based on historica
tic data analysis. Diagnostic analysis focuses on understanding the underlying
g to observe patterns, anomalies, or outcomesin

ctive analysis aims to forecast future trends, behayigy
| data patterns and predictive modeling techmques,

« Diagnos
causes, drivers, or factors contributin

data.

ant for extracting actionable insights, infoming

Effective data interpretation is import
Data interpretation is important and

decision-making, and driving organizational success.
useful as it offers many benefits, such as :
1. It enables data-driven decision-making instead of relying on gut feelings alore.

2. It helps identify patterns, trends, and issues to solve problems and optiniz

processes.
3. Tt allows assessing performance of employees, products, stra
improvement.
It supports risk management by pinpointing potential risks and develop
to counter and handle it.
5. It aids cost-control by analyzing past data to find areas to I
It Pf‘?dicts likely future outcomes based on historical data trends for
planning ahead.
7. It ensures compliance with regulatory and reporting requirements in

8. It underpins quality control processes to meet required standard
services.

tegies etc. 0 foster

ing plans

educe expense
pette!

many indus®

¢ for Pwdu



en Decision Making (DDDM), which
After studying about various PTeprocessing angq Tocess; |
for both data forms ag given the tabl Processi

Ng technique, we can summarise it
e below,

"9 and Processing
R

Qualitative pgg,
Nature of Data W Quantitative Data

tBtcrieal s : [ Nimapionf @

descriptions. oo egorical mfor‘matlon, such as | Numerical information that can pe

o + OPINIons, observations etc. measured or counted.

Focus ubjective or qualitative aspects of a Objective or quantitative aspects of
phenomenon. phenomenon sad

Table 2.2 Qualitative vs Quantitatiye Data Hang;

Data Representation

Words, texts, images, or codes :

TS, J can be orga- | Nnumbers or numerical values : can be
nized into categories, themes, or patterns, organized into tables, graphs, c,harts, or
. . statistical summaries.
Data Collection Interviews, focus groups, observations, or open- | Surveys, experiments, or structured
Methods ended survey questions. observations.
Data An;lysis Identifying patterns, themes, or commonalities. | Focuses on numerical relationships,
Approac

patterns, or trends.
Data Analysis

Techniques
Outcome

Coding, content analysis, or discourse analysis. | Computations, statistical tests, modeling.

In-depth explanations, rich descriptions, and

Numerical measurements, statistical
contextual insights.

relationships, and quantifiable results.

Generalizable for a larger population.

Generalizability Not easily generalizable to a larger population

(findings may be speific to the studied context).

Multiple Choice Questions

L. Qualitative data deals with

() Descriptions and qualities (b) Numeric values and quantities
(c) Mathematical calculations (d) Statistical analysis

2. Quantitative data deals with: . _—
(a) Descriptions and qualities (b) Numeric values an quan es
(c) Opinions and feelings (d) Colors and characteristics

3. Which is an example of qualitative data?
(a) Sales figures (b) Test scorreeasdings
(¢) Customer reviews (d) Sensor

4, PRI itative data? .
Which is an e>.<ample of quantitativ (b) Focus group transcripts
(@) Case studies (d) Audio recordings

(c) Survey ratings
UNIT II : DATA LITERACY
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10.
11
12
13.
14,

TJd 4 x> o

_ Qualitative data helps answer questions like “how man
. Data types for quantitative data include numbers and percentages.

ctions about the future.

_ . ' e
stive analysis uses data to make pre o
oo ) and data rather than intuition.

DDDM involves making decisions based on facts
Customer reviews are an example of quantitative data.
Survey ratings are an example of qualitative data.
Qualitative data is collected through structured surveys.

; i interviews.
Quantitative data is collected through methods like observations and int )
y?” and “how much?

Qualitative data is useful for testing hypotheses and genera]izing findings.

. Data preprocessing involves analyzing the data.

Data cleaning is a step in data processing.

. Data aggregation involves performing operations on the data.
. Data visualization is an example of a data processing operation.

. Data interpretation is important for data acquisition.

Competency Based Questions

. Your school has collected data on the academic performance of students across different subjects

and grade levels. Which of the following approaches can help teachers and administrators make
informed decisions about curriculum planning and student support.

(a) Create a presentation with text-based explanations of the data.

(b) Create visualizations without any analysis or interpretation.

(c) Analyze the data and create informative visualizations, explaining how they can aid

decision-making.

(d) Ignore the data and rely on personal experiences and opinions.

A company is analyzing customer feedback to improve its products. They collect data from online

surveys, social media comments, and customer support interactions. Which of the following
methods would be most effective for acquiring this diverse dataset?

(a) Conducting in-person interviews with a select group of customers

(b) Scraping data from random websites for a broader perspective

(c) Integrating data from various sources including surveys, social media APIs, and CRM systems

(d) Ignoring social media comments as they might not be relevant
A research team is studying the effects of climate change on biodiversity in a particular region.
They have collected raw data from weather stations, satellite images, and field surveys. What is the
first step they should take in preprocessing this data ?

(2) Removing outliers and anomalies (b) Converting satellite images into numerical data
(c) Aggregating data from different sources into a single dataset

(d) Conducting statistical analysis on the raw data

A marketing team wants to analyze the purchasing behaviour of customers. The
containing customer IDs, purchase amounts, and timestam
step is essential before conducting any analysis?

y have a dataset
ps of transactions. What preprocessing

(@) Scaling the purchase amounts to a standardized range

(b) Removing duplicate entries from the dataset

(c) Converting timestamps into a more readable format

(4) Adding additional features such as customer demographics
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Assertion & Rene..: o
Directions — ‘& 'A\,L,d‘?(mmg %esﬁong
In the follow p—

ng questions -
: S A Statemen ;
Mark the correct chojce i t of assertion (A)

(1) Both A and R are true
(") Both A and R are true but R js noy the
() Ais true but R js falge (or partly true)
(d) Ais false (or Partly true) but R jg true:

15 followeqd by a statement of reason (R).

correct explanation of A_

. Assertion (A).

hod
Reason (R). Qualitative data is subjective in nature.

. Assertion (A). Qualitative data helps answer questions like “how many?” and “how much”
Reason (R). Quantitative data helps answer questions like “why?” and “how?” '

. Assertion (A). Quantitative data is useful for testing hypotheses and generalizing findings
Reason (R). Qualitative data is useful for exploring new pheno

. Assertion (A). Data cleaning is a step in data preprocessing.
Reason (R). Data preprocessing involves analyzing the data.
. Assertion (A). Data aggregation is an example of a data

mena.

preprocessing operation.
Reason (R). Data processing involves performing operations on the data.

. Assertion (A). Data interpretation is important for deriving outcomes.
Reason (R). Data visualization is useful for communicating insights.

LET Us REVISE

“ Data can be divided into two primary types: Qualitative data and Quantitative data.

“ Qualitative data describes qualities or characteristics of some entity or phenomena.

* Quantitative data represents information about something through numerical values.
“ Qualitative data is also known as categorical data and quantitative data is known as numerical data.
Common data acquisition methods include surveys, questionnaire, interviews, observations and many others.
High quality data is valid, reliable, and of ethical integrity.

« Data preprocessing refers to the process of making data appropriate for use by removing discrepancies in it.
“ Some common data preprocessing techniques are : Data Cleaning, Data Reduction, Data Transformation,

and Data Integration. . _ . o
“ Data cleaning is a process of identifying and correcting errors, inconsistencies, and anomalies in raw data.

“ Data reduction is a process or a set of techniques used to reduce the size of a dataset while still preserving

the most important information. ' . ‘
“ Data transfol:mation refers to the process of converting raw data into a suitable format or representation

for analysis, visualization, or modeling. . ‘ . _
“* Data processing refers to manipulating, analyzing, and Interpreting data to extract meaningful information

and derive insights.

-
DS

UNIT I : DATA LITERACY
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\ SvOIVED ¢ C e . .
o Data processmsl nvo apply many sint 10 @ speaﬁc resu t' | uu,%
. pata analysts n‘saprot‘?ve a med ing of T dictive, and prescriptive.

§3|ution Time

1

!‘J

9.

+ Data interpretation 1

+ Effective data interp

). Mention a - ]
method of datq acquisition,

T at convey , , pr . : .
and Vanahnrw (habe descripﬁ"'e' d,agnOSl’lC i » . Diagnostic analysis a_ns?vers. Why dig it
ysis can ¢ happened’ ¢ - the future?; Prescriptive analysis a"Swe,app‘-’n'
o

ﬁcﬂipﬁve analysis an:::er-S fyhat might happer ' : Iy

" e ad ‘e ansSwers: . t
predictive analysts " vzed data, drawing conclusions

should we do about it: se of the ana »and den’vm

involves making senki and P"’blem'samng '

-ma i . e . .

b5 to inform decision extracting actionable insights, informing decision.p "
Mk,
)

- insigh )
actionable 1nsg rtation i | mportant for

o o
and dniving orgamzatlonal succes

1. How are these alternatively known as?

and qualities, while quantitative data deq Wit
4. Qualitative data is also known as Categ O.Tifaldag
0

tative and quantitutive dat

deals with descriptions
tities that can be measure
s Numerical Data.

Differentiate betwecn quali
Am Qualitative data
numeric values and quan
and quantitative data is known 2
Provide an example of qualitative data.
Ans. Customer reviews, interview transcrip

How is quantitative data collected ?
Ans. Quantitative data is collected through structured methods like surveys, sensors, and dat:

collection instruments.
Give an example of a predictive analysis question.

Ans. An example of a predictive analysis question is “What are the projected sales for the net
quarter based on historical data trends ?”

ts, and case studies are examples of qualitative da,

What is the purpose of data cleaning in data preprocessing ?

An ) . . . . M 1 |
_ Ans Tl.ie purpose of data cleaning in data preprocessing is to remove errors, inconsistences, and
inaccuracies from the data.

Give an example of a data processing operation.
Ans. An example of a data processi g
C . . . . s
it processing operation is data aggregation, which involves summarzis

Why is data interpretation important ?

Ans. Data interpretation is important for

i o . . cost
control, performance assessment, and antici informed decision-making, risk managemen’
' i

pating future trends based on data insights-

Ans. A method of data -
. acquisition is ysgj e
Internet of Things (loT) data,q ition is using sensors to collect data, such as sensor reading® of
/

Give some e;
ve some examples of varj
5 0 various typ
es

= of dat .
Ans, Some a analys;
¢ examples of yar; Ysts.

L8

w X X

. ot
ted to increase by 10% based on local populaio” g



Session 2 ACQUIRIN(S

10. What is data normalization iy 4o, Preprocess
) : SSin
Ans. Data normalization j " 8

data pr
: €process;i :
a COMMON Tange or format f, consistexft anal lr}g “tep that involves scaling or transforming data t
Ysis. (4}

?

o

ar and legst popular ?

Solution. Sample Data :

The table below shows the daily sales (in units) of three food items

school cafeteria for one month (20 school days). (Pizza, Burgers, and Salads) in the
Day Pizza  Burgers  sqiaqs
2 52 58 22
3 48 65 20
20 38 72 25

Interpretation and Results :

(i) The most popular item is Burgers, with the highest average daily sales of around 62 units.
(1) Salads have the lowest avera

ge daily sales of around 20 units, indicating they are the least
popular item.

(iii) There is a slightly increasing trend in Salad sales over the month, possibly due to health
awareness campaigns or seasonal changes.

(iv) Burger sales peak on Fridays, while Pizza sales are relatively consistent throughout the week.

(v) Overall, there is a cyclical weekly pattern in sales, with higher sales on Fridays and lower
sales on Mondays.

GLOSSARY

Data Cleaning A process of identifying and correcting errors, inconsistencies, and anomahe:e .m raw dataf
Data Integration The process of combining data from multiple sources or formats into a unified dataset for
analysis, reporting, or decision-making . .

' i i ing the
Data Reduction A process or a set of techniques used to reduce the size of a dataset while still preserving
Most important information ' .

i i esentation for
Data Transformation The process of converting raw data into a suitable format or repr
analysis, visualization, or modeling
’ ' isti tity or phenomena

Qualitative Datq Data describing qualities or characteristics of somehen L: y;\ nul:n e
Quantitative Data Data representing information about something throug

UNIT II : DATA LITERACY \
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11.
12.
13.

14.

15.

16.
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18.

. Data interpretati

. Descriptive analysis

. Diagnostic analysis aims to

T ) G L
HFICIAL NTELGENCE

ons like :
. qupshnns Why? and How?  (d) What PefCentage?

a hl\]]‘vs 1\“5\\’!‘ l ? ([)
How much .
”7) 05{]‘0]\3 llke-

Qualitativ® dat

2y
(@) How many

any? and How much ?
ative data hel (b) How 10 y

ps answer qu

N iti are the characteristics ?
(&) What are the qualitie® ! : (d) What
-y What are the . e | _7
I;‘ ta types for qualitaﬁve Jdata inclu (5) Text, audio, video, Images
a) Numbers and percentages (d) Measurements and scores
() Numbers
ngs

(c) Frequencies and rati —
: N m *
Data types for quantitative date (b) Numbers, percentages, frequencie,

(a) Opinions and descriptions (@) Audio recor dings
7 1 S
(c) Videos and image:

Which is an example of a data e
() Data cleaning (b) Data aggregatio

on is important for:

: tion?
rocessing opera .
1% (c) Data collection (d) Data ViSUalizaﬁOn

. on-making _ (b) Compliance and reporting
@ Informed decion (@) All of these

() Risk management |
answers which question? |
(b) What might happen in the future ?

id it happen?
E”)) ::]:ytil:plgenaefir,? (d) What should we do about it ?
¢ a J
answer which question?
(b) What might happen in the future?

2) What happened?
. ’ (d) Why did it happen?

(c) What should we do about it?
Data acquired from sensors is an example of:
(a) Qualitative data (b) Quantitative data (c) Descriptive data (d) Prescriptive data

Which of the following is a step in data preprocessing?

Qualitative data helps answer questions like _____and ____ . (“why?”, “how?”)
Quantitative data helps answer questions like and . (“how many?”, “how much?’)
The purpose of data cleaning in the preprocessing stage is to:

(2) Analyze the data (b) Remove errors and inconsistencies

(c) Interpret the data (d) Visualize the data
The process of combining data from multiple sources is called:

(a) Data transformation (b) Data integration

(b) Data cleaning (d) Data normalization

Which type of analysis is used to identify the root cause of a problem?
() Descriptive analysis

b) Predicti -
(c) Prescriptive analysis (b) ictive analysis

(d) Diagnostic analysis
— data. (qualitative)

data, (quantitative)

Customer reviews are an example of
Survey ratings are an example of

Data acquir ,
quired from sensors js an example of data. (quantitative)
T Sdia, i
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ession 2 . ACQUIRING DATA, PROCESSING AND INTER

Data aggregation is an example of a
analysis is commonly used in

————————

| the
analysis provides recommendatio

Quantitative data deals with numeric va
Qualitative data deals with descriptions
Quantitative data helps answer questions like “why?” and h
4 o) i 1 1 an ) ° ’
Data types ;or qua;ltltahve data include text, audio, and vig WZF "
e For ausls - i ’ (] €0s.
Data ‘type q 1.tat.1ve data include Numbers, percentages, and i i
Data interpretation is important for informed decision maki ’ (T) e
. . » i m ’
An example of a diagnostic analysis question is “Why did saig d "
What are the two categories of data ? - e

‘ Operation, (
finance industry, (p
ns for future

data pmn-%in;;)
redictive)

actions. (Pre
lues and Quantities. (T)
and qualities, (T)

scriptivc)

What is data preprocessing ?
Why is data cleaning important ?
What is data deduction ? What is its significance ?
Why is data transformed before processing ?

What is data processing ? What does it mainly do ?
What is data analysis and its purpose ?

What is data interpretation and its purpose ?

Write some data collection methods used for (i) qualitative data, (ii) quantitative data.

Write some data analysis techniques used for (i) qualitative data, (ii) quantitative data.

Define (i) predictive analysis (if) diagnostic analysis. (iii) prescriptive analysis (iv) descriptive analysis.
Mention two methods used for qualitative data analysis.

PRACTICAL ASSIGNMENT

Activity Tracking Social Media Trends

Students can choose a particular topic, hashtag, or keyword related to their interests or current events, and
collect data on the frequerncy of its usage or mentions on social media platforms like Twitter or Instagram over a
specific period. Or they may also use the sample data given below that shows the daily frequency of tweets
containing the hashtag #ClimateChange over two weeks.

Day Frequency Day Frequency
1 2,500 8 4,800
2 2,800 9 3,900
3 3,200 10 3,600
4 2,700 11 3,100
5 2,400 12 2,900
6 4,100 13 3,400
7 5,200 14 4,500

data, analyze the data to identify trends, such as :

d gain or lose popularity ?
les in the usage trend ?

Using the collected data or the sample
(i) When did the topic/hashtag/keywor
(i) Are there any periodic patterns or €y¢

(iii) How do the trends correlate with re
(iv) Can they predict future trends based

al-world events or news ?
on the historical data patterns ?

UNIT II ;: DATA LITERACY
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A\ Importance of Data Visualisation

MJRC.' |n|2faChve A Introducing Tableau

Data Dashboard
and Presentalion

31

3.2

INTRODUCTION
You have read about data visualisation and its importance in uni.t 2, session 7. Recall thy
ting data visually or graphically, by

o the process of represen . r
charts, graphs, diagrams and maps etc. This session will agaip

on, but in practical manner. In this session, you will lear t,
g Tableau Public software.

Data visualisation refers t
using visual elements like
talk about data visualisati
create different data visualisations usin

IMPORTANCE OF DATA VISUALISATION

isation plays an important role in decision-making. It helps ys
Big sets of numbers and facts can be confusing. Visuals like
ar and simple. Through these visualisations,
the data. This helps us make good decisions

In today’s world, data visua
understand information easily.
charts and graphs make the information cle
one can quickly see patterns and trends in
based on the data.

Visualisations also help share complex information with others in a way that is easy to
understand for everyone. In today’s world, we have a lot of data. Data visualisation bridges
the gaps between the plain raw data and the information to be driven from it.

We can summarise the significance of data visualisation as follows :

1. Simplifies Complex Data through Representation. Data visualisation helps in
un.derst'anding complex data through visual depiction of data. It helps us find
things in the information that are not obvious at first, such as relationships
among data and outliers. Visuals like charts and graphs allow people to grasp
complex data at a glance better than reading numbers and text alone.

2. Aids in Dedcisi ki o
im ortl:nt & on-Making. Data visualisations highlights the key points and
eml; b anes in the data, which aids in decision-making. Good visuals

asize and point out the most significant cCISk . isua
. R patterns, tr :
the data through things like colours, sizes, and shapes ends, and outters &

3. i Tyt i
:ﬁe‘;‘a‘; 2nml:umc.at110n of ln51.ghts. Visualization methods like charts, graphs.
format. This co fdfecensedtwe y summarize large datasets into a compact, high-density
out unn n : representation h_ighhghts the kev insich . ]

ecessary details, y insights while filtennd

S.50
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¢ ;::ln:i::::i::: Patterns and Trends. Data visualisations help quickly see patterns \
would not haye b:e data, which communicate the understandings which otherwise
can be easily s n t.hat.easy. to detect. Patterns such as clusters, outliers, or trends
Y Spotted in Visualizations, aiding in deeper analysis and understanding.
Importance of Data Visualisation

= :
2N OVO ‘ sl '
. v C l . }
Slmopgl;tf:aetshroourgrgJ . '?:i\:::ls:llﬁnakin Effective Communication Identification of '
dabresenthlich 9 of Insights Patterns and Trends 1
R J
Different Methods of Data Visuglisation

bubble chart, XY chart, histogra
recall these.

3.3 INTRODUCING TABLEAU

It's like magic for your data!

Imagine you have a bunch of numbers and fa

cts. Tableau Public turns these into colourful
pictures and charts that tell stories,

Note

You should also known about Data Stories or D

ata Story Telling which are a way to convey
data insights, using narratives and visualisations :

Using a narrative that has some context around data and recommended actions along with data

visualisations, when you showcase the data insights, it is called a data story and the process of
doing this is, data story telling.

3.3.1 Downloading and Installing Tableau Public

Downloading Tableau Public is simple and free. For this, you need to do the following :
1. Go to the Tableau Public website : public.tableau.com

Sl S 3
v Dae e st x 4

€ -+ O = puskcublesscom/ap/dacover ¢ 0 @:
: @ubjoa o , K
+obleau*’public Crealev  Lesm s 0O

Welcome to

H K % ia 3 ¥
e .
b =g
Tableau Public JPEIEE:
Afree platform to explore. create. and publicly . l ‘ du )
share data visualizations onling. -7 88
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2. Click Create option and click on Download Tableau Desktop Public Editiqy

v i Discover | Tablesu Publc x +
€ > C % publictableau.com/app/discover
@ salesforce I .

Download Tableau Desktop Public Edition ;
el
3. Once it gets downloaded on your computer, click on it and follow the instructions,
4. After the installation, open the Tableau desktop app.
5. It will show the following interface now.

! G Tablesu Public - Bookl - 0
Ele Qeta Help
1 R Tableau Public Deskiop Upgrade

Connect i Open

3.3.2 Creating Data Visualizations in Tableau
Once you have Tableau Public installed, you can start creating visualizations right away.
Let us see how. You need to follow the steps given below :
1. Open Tableau Public on your computer.

2. Now first thing you need to do is to connect your data by importing a spreadsheet
or a CSV file (which is a text file) or by linking to a database. In the practical
session, you will learn to do this practically.

3. Choose the type of visualization you want to create, like a bar chart, pie chart, or
map.

4. Drag and drop your data fields onto the canvas to build your visualization.

5. Customize your visualization by adjusting colours, labels, and other settings.

6. Save your work and share it with others online.

The above given steps you will do practically in the practical session, that follows.
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&
Dato Visualisations using Tableqy

Let us create Data visualisations from ¢ :
for one year, of new and old/useqd ve:iec:leata e ehicles
vehicle_Sales_22-23.csv. (Plea note Cg e, s

ales counts that contains sales dat,
se
following type of data :

V files are te ts;?red in a text file with the name
xt files). This data file containg the

Year : The year of the salesg data,
Month : The month of the sa)es data.

the data. :
the details given above). 2. Go through the linked dataset. (refer to

Step 2 : Connect to the Data Source

R Tableay Putie Ceskeop

Upgrade
1. Open Tableau Desktop.
Open
2. Since our data is coming from a text file,
Under Connect, click on Text File.
3. Navigate to the location where you saved
the data file, select it and click Open.
# Open *
0 « Books (D:) » AICBSE417 > AI417 Class X 2024 v G SechAlTChsi: P
Organize v New folder =E- o e
e ~ Date modified Type Size
£) Hon | Mame 7 e
EJ Gl Q Retail_Transaction_Dataset 13-05-2024 £1:08 PM OpenCffice.crg 1.... 2,300
akh 11KB
b Vehicle Sales 11-05-2024 12221 PM OpenOffice.org 1., VRS
> @ San =
—_— T AllText Files (".bct ".csv "tab "t v
File name: | Vehicle_Sales A — e
o l Qpen | Cancel
.
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4. Understand Tableau Terms First
Before you start working on Tableau, yOU'ihO uld uncers'an®

N

uld understand its terms.

e —— _
—~—
~

- Term Description \‘
| A i tegory, such ‘
. : level data are rolled up to a higher ca 901y, such a5 g,
| Aggregation 2, lree‘fzrrs t?mv;':;ﬁr::rl:ﬁmge sales etc. Tableau does aggregation autom aﬁqmg
‘ offering many aggregation types/functions, such as Sum, Average, ”"’dmu,,,'
| Minimum and so on.
l Dimension Dimensions are qualitative data, such as a name or dat?.
" v Measures are quantitative numerical data.n, sales transach.ons or profit.
By default, Tableau automatically classifies data as dimensions or Measures
based on their features and type.
Note

Data that is classified as a measure can be aggregated based op 5 g
dimension, e.g., total sales (Measure) by region (Dimension).

Continuous vs.
Discrete

D
Continuous fields can contain an infinite number of values. This can be a range of
values such as sales within a specific date range or quantities. Continuous fields are
coloured green in Tableau.
Discrete fields contain a finite number of values such as country, state, or customer
name. Discrete fields are coloured blue in Tableau.

View or Viz

A view is a visualization or viz that you create in Tableau. A viz. could be a chart, 3
graph,.a map, a plot, or even a text table.

—

5. Understand Tableau Interface

Before you start creating data visualisations, you should know about the tableau
interface, its workspace etc. Following figure shows some of the commonly used
workspace controls and elements of the Sheet tab (given at the bottom bar).

Dimensions
(qualitative
data) from the
linked data in
the upper part

Please note
that fields from
linked data will
be shown here

Measures
(quantitative
data) from the
linked data in
the lower part

F. Show Hide Cards

o X

Upgrade

=

A g - ndard  ~ J g
- mm wm s am e e e - e wm e e - -
“l«:alumnz |

B. Data Pane J Pzzes
| "‘-‘j Vehicle 3 “ :‘é Rows ;

pvm'"ﬂlter- L—————

: I
Tables ISheet 1
be Month I I 1
) # Year I R e s |
Measure Names I ‘darks |
I | i
New | ]
1 I Automatic v 'I
#  Total Sales New [}
#  Tetal Sales Used TLREE il
' # Used I Caicr Sze Tent I I -
I\ # vebicle_Sales 22.23 cov. 1 [ XN Q ||
| & Measure Vislues N Jostai  Teotp II
| =1
i I'l | E. Marks Card |
|
b e u |

- ]

I

‘ﬂﬁ
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. —— —
Element T -

RSe Undo to reverse the last action you performed in your workbook and
l:‘:" to repeat it. You can undo an unlimited number of times, back to the
B D;ta “;‘: | st time you opened the workbook, even after you saved your work.
o D‘SQlﬂvs the name of the data source that is included in the view, and the
avallalgle fields a

S dimensions litative data fields) and measures
e anthatie dota ) e e
- an

Cards and Shelves

Cards are containers for the different controls that are available in Tableau.
Shelves are 3 type

to the Columns or of card control. When you drag fields from the Data pane

th ‘ Rows shelves, the data is added as a column or a row on
| € axes in your

———— 1N your view,
€ - Marks Card The marks card located on the bottom shelf is one of the most commonly
used tools in Tableay, It is used to give the visualization detail and context. |
When you drag fields from the Data pane to the Marks card, you can control |
visual Properties like type, colour, size, shape, and more. Only the marks in l
your view are impacted by this action; axes do not change. i

|

F - Show/Hide Cards

To show or hide cards like Pages, Filt L
click the drop-down arro n the Showyitie Cont

: W on the Show/Hide Cards s =
icon button on the toolb

Cards
ar and clear or enable the s
check mark for the card. v T
. i
0'. Summary
0‘ Legends
* Fifters 4
.O
.. vahhgl"(er‘.
L ]

o Parameters
L] [ N2

®aupunnst® i o e
Columns Sheif
Rows Shelf
Pages Shelf
Fikers Shelf

¢ ¢ ¢ <

Measure Values Shelf

Current Page

v  Marks
G - Swap Rows, Columns | Click this to swap Row with columns an
row data with column data and vice ve

d vice versa, i.e., it will change the
rsa.

|
|
|
l

Step 3 : Creating Your First Chart

Let us now create you first chart. We shall do this by creating a proper sample chart.
1. Drag the “Year” dimension from the Data pane to the Columns shelf.

W Tableau Pubiic Desktop

# € 6 B-&FuH- ooz E L

Standard  ~ DR

[ — F .
Data  Analytics < ges | ‘ jil Columns
[ |
- i PN
1§ vehcia_Sales 2 *

— = - - — ———
-.‘, :,,lﬁ':_‘._,i'_'_j;’_:i e
|

| . R .. N S — -—
- r’ PE——— ""‘
P Y = .*

L)
Tables i .‘_,-- | Sheetl
Month

Year -"‘

# F o# F

Messure Namas Marks
Nf'l'i

Total Sales New ==
Total Sales Used HA

#* ¥
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to the R
2. Drag the “Total Sales New” measure from the Data pane to the Rows shelf.

Ungrade

W Tablasu Public Desktop
.2
A . r # Standard Ha) - T ) B
& € ->-0 8 bWedE- 0B £
Dasta Anatytics | paper 7 1"" Coturnng m - s
i - —— ,«-;«wv:v’r 2]
22 [ BN fldes N
& Vehicle Soler 2223 ‘ [= Rows B "’;;‘:?f" oo oA
: - 3 .
oV Ry i os*
Fifters { .
Tables ‘ ;S‘:ESN. ||||Il’||||
e Moot \ R L P 2010 214 06 2068
e “"""'ii“"" soco 2oz 2004 2008 2008 <04 . vear
A Mazqer Nemes V‘t!"‘
* New o
‘l" . Automatic -
4 Total Sales New ® == -
#  Tote! Sales Used (wllo]la]
. L s |1 |
¢ Vool Sobs 22250sv. | & || |
& Measure Values l Derals !’LY""!‘_

Notice now that Tableau automatically aggregated the dragged. measure field
Sum(Total_sales_new) . If you do not want any type .of. aggrega.tlon function (sych
as sum( ), average( ) etc.) and you want the field value as it 1s, or a different aggregation

function/type, then do the following :

To keep the value as it is :

Click the tiny down arrow next in the aggregated ‘ 7

field shown on the shelf (if you can’t see this tiny i Columns SELTD
down arrow, take your mouse cursor overit) and = - (EEEEIE Ve
choose Dimension from the dropdown menu (see
left figure below)

I Total Sales New v

Filter...

Show Filter

Show Filter DY
o v & ° Format... 3 }
Format... @ Yens Dy, y From this submenu of

Show Header

v Include in Tooltip

Measure option, you
can choose a different
type of aggregation

v Show Header
v Include in Tooltip

* Dimension

Choose this, if you do b Mm <59 S e Attribute
not want to apply any N Measure ’ Sum
5 Measure »
type of aggregation A
. Discrete pe
on the measure field/ Discrete Med
Continu ¢ Continuous an
ous Count
Edit in Shelf ElitIn Sheld Count (Distinct)
Remove Remove Minimum
Maximum

To change the aggregation function :

Click the tiny down arrow next in the aggregated field shown on the shelf, and click o

Measure option to open its submenu. Choose th i . on function
from here. (see right figure above) e desiredtype of aggregation

We have decided to go with the chosen aggregation, i.e,, Sum(Total_Sales_new)-

[ llﬂ/’

P



Session 3 : PROJECT INTERACTIVE DATA DASHBOARD AND PRESENTATION S.57 ,
3. You should now gep 4

each year. See it js sho

G Tobleau Public - Booky - B
- o b
Eie Dot Worshest Orrhpoard Story  Anahsi M Fgmn

@ Tableau Public Deskitop ud

. Upgriade

® e o, [y T ;

W @R . \
v s W@ o 2 T Stndrd + EE-TT T ShowNe
| N Weowmrs RS
| lp.\chw!cﬁam_t};}
! Eree CORIEDD
| oV m-. Fitters
i

Tables Sheet 1
LA Momh

*  Year

A Meseure Namey Markg 2

. New 3 108

% Total Seles New S, 4

% Totsl Sales Used H O m ‘é

— e sm 5 ose
| Vehcle Seles 22.23 00y oo Q ~

* Measure Values DUt Tocup e o8
i 2002 2004 2006 2008 2010 2002 1004 12i6 2018 2020 2022 2024
i

| © Dota Source Sheet1 B @ g

1
{22marks 1 rowby 1 column SUM(Total Sales Now): 229,180.174.520

Step 4 : Customizing the Axes Title

You can now customise or format your chart. For this,

1. Click on the axis to be formatted or customised (X-

axis or Y-axis) on the chart area. It will
be selected and highlighted. Now right click on it

and select Edit Axis... from the menu.

| i/ Tableau Public - Book1

| File Data Worksheet  Dashboard  Story Analysis  Map Formst Server Window Help

® Tableau Public Desktep

e o2 D8 M-P@-BEE 0. ST R Standard

=

Data . Anctytics < Poges ill Coturmnz ye RS )
& Vehicle_Sales = Rows L SUM(Total Sales New)

- gufm.t

| Searct o~ 3
3 :hbl“ = e Sheet 1

Abe Month H
| Total Sales New (biny & 108 /"'\/ﬁ
: # Year Iarks g =

. T

\ A: :::surel\/.!m.. o Aot e I ' 20'02 zano‘ mb‘ Sood S @

*  Total Sales New o O Clear Axis Range
| % Total Sales Used = e = Select this axis and Select Marks
| B Data Source Sneetl [} B 0} then right click Fomit
22marks  Lrowby Lcolumn  SUM(Tolal Saes New): 229180174520 ™ =

Add Reference Line

2. In the dialog that opens, we changed the title to Year of Sales, by typing the custom title
under the Axis Title_s_‘ section.

A8t pam (1o *

e e

# o

e Axis Titles |

Tile

- Custom v Year of Sales

= . J
[y
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al axis, right click on it and click Edit Axis,

3. Similarly, you can select the vertic
customise it.

4. Close the dialog by clicking the close

5 . Adding Multiple Series of Values 0

Till now we have plotted only one series of valu

ith the new measu
T t the Step 2 ( given above) = We
sum( ). To add one more value, repea yedragpgmg the measure Total_Sales_used to the

are adding Sum(Total_Sales_! used), b . .
Rows shelf and Tableau automatically used Sum( ) aggregation for it and places

Sum(Total_Sales_used)

[X] button on top right:

n the Chart

Step S
e through the measure Total_Sales_Neyy,

@ Tableaw Publc Deshiop

4 €ce-0f BEER DU Lo 2 f’,,_f‘i"?ff",,? il

’ lil ACo’;mn, MQ
L'

R AECe < P””S e ==
N s EE__J ) i
L — o e 7
oY W~ E——— “
F‘?ers h )
eetl .
Tables s ‘o"‘
oo®
avc Month ‘.-‘
Total Sales New (bin) ‘,;"
= Year Warks ““'
,c
abc Messure Names o !" 2 138
uw
P R D[] 3
= Total Sales New ‘."' o O s
<
A & Total Sales Used®® G || S JL 2] g
# Used © €
R & Vehicle Sales.csv (Courtt) T“"‘P F"—’
T = Measure Values
B Now Tableau is also showing plotted values for the new measure placed
%! Tableau Public - Book1 - [a] X
Fle Dsts Worksheet Dashpoard Story Analysis Mep Fgrmet Server  Wipndow Help
7 Tabiesu Putic Deskop Upgrade
R S R ~ I - 7 R N TR w A J- T f  Standerd -+ Fa- O = Show Me
| Data Anziytics < Pages jil Columns
| G} Vetucwe_Seles - . . .
| = SUMTotl Ses Now) T STl e e
i Seare o v - Fitors
| Tables Sheet 1
| A Month §
1. Total Sales New (bin) 2 -
% Year Warks i
I e 3
| Messure Narmes ~ Al 2 ca
# New ,‘.“;
w Total Sales New ~ hotematic v 8
® Total Ssles Used v o @ v M2
& Used “.‘;a S Led 3
#  Vehicle Sales csy(Count) . i 3
@ Measuro Valves » o~ 4
Detxl  Totp P 3
L ac
2007 2004 2006 2008 2010 2012 2014 2016 20t 2020 2T B
~ SUM(Tetal S... Year of Sales
0 Outa Source shestl (5 B W}
Lumyh', 2rowsby Lcohamn  SUM(ToLs! Gales Mew) 229 160.174 820 "l

You can customise the titles for axes (vertical or horizontal) as we showed earlier.

|
I ———E R T B T Rl T8 L ks A { TYY — 2 F— = fﬂﬂm]/y |
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step 6 : Customise the Plote
For this,select the plot are measure) on the chart
You can customise the selecteq e
dotted or dashed or fy]) line) iomdp ‘o, COLOR, Tooltip, Path look (when the line should be

d Valyes’ Appe
(of the desireq

arance

(see below) more, by clicking on desired options from the Marks Card.
Data Analytics < Pages 0 o
[ Vehele_Sales ) f m
R Use Marks card 1o | = o L SUMTot e ew )
customized look of
Tables plotted vﬂlues. Sheet 1
abc Month
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Let us change the colour for plotted line for Total_Sales_New to red. So, we first selected the

plot area of Total_Sales_New and then clicked on Color on the Marks card and chose red
colour. And it applied the new colour for the chosen plot.
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“ |
o* | "
.......--‘.i | Year of Ssles

Step 7 : Change Chart Type
You can also change the chart type for your data visualisation. For this do the following :

1. Click on Show Me button (on top right) to list various chart types. Not all charts will be
active, because different chart types require different combinations of dimensions and
measu’r&s (e.g., Pie chart works with only one dimension and one measure, but
horizontal bar chart requires multiple measures.)

UNIT II : DATA LITERACY
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Step 8 Saving Your Work

1. Click on File - Saye As... command

. Worksheet  Dashboard  Story ., Save s

/ ‘ X

New CtrI‘N |

Open.. G0 ‘ T “My.. > Workb.., c srch Workbooks P

Open from Tableau Public..  Alt+Q \

Close Organize v New folder = - o

- Name - Date modified T

Save to Tebleau Public.., CtrlsS -

Save As... “ File name: | Book1 v
B J

Save to Tableau Public As... * _,t’ Save astype: Tableau Warkbook (*.twb) v

Export Packaged Workbook.. ST

i
| |
l1 A Hide Folders ,de,.
2. Choose a location and filename for your Tableau workbook.

3. You cannow share your workbook with others or continue exploring the data further.

Keep experimenting with the Tableau interface,
Visualisation using Tableau.

%roc’ricol Assignment

For the following two assignments, it is advised to search for an appropriate dataset from Kaggle

(www.kaggle.com). Kaggle is platform to share datasets publicly and privately. You can download
a matching public dataset from here

now that you know the basics of Data

1. Visualizing Student Performance Data

Obtain data on the academic performance, such as test scores, grades, or attendance records.

Then create various visualizations (e.g., bar charts, line graphs, scatter plots) to represent and
interpret the data, such as :

X Comparing the performance of different subjects or topic areas

Identifying any correlations between factors like attendance and academic performance
Visualizing the distribution of scores or grades across the class or grade level

) SIS GEED ¢

Tracking individual student progress over time using line graphs

2. Interpreting Environmental Data Visualizations

Explore online data sources or datasets related to environmental factors like air quality, water
pollution, or carbon emissions. Then create visualizations (e.g., heat maps, choropleth maps,
or animated graphs) to represent and interpret the data, such as :

X Identifying geographic hotspots or areas of concern

X Visualizing temporal changes or trends over time

X Comparing different regions or countries based on the environmental indicators
X Interpreting the potential causes or impacts of the observed patterns

UNIT II ;: DATA LITERA(EY
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SESSION
\ Finding Patterns in Numbers and Images
lmpoﬂance OI: A Use of Math in Al
Math fOf Al A Number Patterns, Picture Analogy, and Al
1.1 INTRODUCTION

1.2

The world you are in is undergoing industrial revolution 4.0. These days AI has
transformed our lives to a reality we could not have imagined around 50 years ago. Have
you ever wondered how is Al learning things, so easily ? What is the secret? Well, that
secret is MATH. At the core of Al les a bedrock of mathematics, through which A1
comprehends, learns, and predicts.

In this session, you will dive into the fascinating world of Math where numbers, images,
and equations come together to make AI work its magic.

Note

At the core of Al lies a bedrock of mathematics, through which
Al comprehends, learns, and predicts.

FINDING PATTERNS IN NUMBERS AND IMAGES

Artificial Intelligence (AI) today can work with different types of data such as numbers,
images, audio, video, human interaction-and many more. From all these different types of
data, AI learns and works by recognising or establishing some links in the data, which
could be some common features or patterns. Whether it's analysing sales data to predict
consumer trends or recognizing faces in photographs, the ability to identify pattemns is
fundamental to AI's functionality.

Examples of Patterns in Numbers

In numbers, patterns could be like repeating calculations, or some repeating difference of
values or some mathematical function being applied and many more, e.g.,

o Consider the sequence of numbers : 2, 4, 6, 8, ____ . The pattern is evident : each
number increases by 2. Artificial Intelligence tries to find patterns in similar way-

& Consider another sequence : 0, 1, 2, 3, 5, 8, 13, . The pattern is that 3rd number
onwards, every number is the sum of previous two numbers.

Artificial Intelligence does the same thing but with tons of data, spotting patterns to
make predictions or solve problems.

S.64
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Examples of Patterns in Images

In images, visual patterns m
form of recurring shapes,
textures, e.q.,

& Al can identify vehicles in an im
recognizing common features such ag
wheels, bonnet, windshield or wind-
screen etc. (see figure on the right side)

ay be in the
colours, or

age by

® Al can identify a cat in different images by
recognizing common features such as pointy ears
and whiskers. (see figure on the left side)

1.2.1 Importance of Pattern Recognition in Al

A key strength of AI models is their abilj

ty to identify patterns and relationships in data,
both numerical and image-based.

© In Numerical Data Analysis, AI models can

recognize trends, cycles, and
correlations that may not be immediately apparen

t to humans.
For instance, in sales forecasting, AI models can identify pattems in historical sales
data, customer behaviour, and market conditions to predict future demand accurately.

¢ In Image Data Analysis, Al models can recognize visual patterns and relationships

that humans may overlook or find difficult to discern.

For example, in medical imaging, AT models can detect subtle patterns in X-ray or MRI
images that indicate the presence of a particular condition or disease.

Note

A key strength of Al models is their ability to identify patterns
and relationships in data, numerical, text- and image-based.

Given below are a few examples showcasing the importance of pattern recognition in Al :

¢ Spam Detection. By analysing the content and structure of emails, Al can identify
patterns associated with spam messages and filter them out from your inbox.

# Medical Diagnosis. Al can analyse medical images such as X-rays or MRIs to detect
patterns indicative of diseases like cancer or fractures.

© Weather Forecasting. By analysing historical weather data, AI can identify patterns
to predict future weather conditions with a high degree of accuracy.

¢ Financial Markets. Al algorithms analyse stock market data to identify patterns that
signal buying or selling opportunities for investors.
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1.3

as the underlying framework that enables AT ¢,

* these examples, math serves . oy
o etiennd ’ o valuable insights and informed decisions.

identify and interpret patterns, leading t

USE OF MATH IN Al

Imagine Al as a super-smart robot that learns from data to make decisions or do tasks. Byt
how does it learn? That's where math comes in handy! Math helps Al understar.\d patterng
in numbers and images, just like when you see a sequence of numbers or pictures and

notice a rule or trend.
Some most-used math tools of Al are :

1. Statistics

ecting, analysing, and interpreting data. Al uses
dentify trends, and make predictions. For example,
cs to suggest movies or products based on

This branch of math deals with coll
statistics to summarize large datasets, !
Al-powered recommendation systems use statisti
your past preferences.

AT's commonly used statistical techniques include : Classification, Clustering, Probability
distributions, Hypothesis testing, Regression analysis, and more.

Note
Al uses statistics to summarize large datasets, identify trends,
and make predictions.

2. Linear Algebra

Linear algebra is the study of vectors, matrices, and linear transformations. It's like the
language of Al, enabling machines to understand and manipulate data in multiple
dimensions (multi-dimensional space). For instance, Al uses linear algebra to process
images, recognize patterns, and even generate realistic images from scratch.

Al's commonly used linear algebra techniques include : Matrix operations, Linear
transformations, Regularisation, and more.

Note

AT uses linear algebra in image processing, pattern recognition,
and even in generating realistic images from scratch.

3. Probability

Probability is the study of uncertainty and randomness. Al uses probability theory to
make decisions in uncertain situations. For example, self-driving cars use probabilistic
models to estimate the likelihood of different outcomes, such as whether a pedestrian will
cross the road.

Al's cc?xpmonly used probability techniques include : Bayes” theorem, Conditional
probability random variables, Normalization, and more.

Note

Al uses probability theory to analyse and eliminate uncertainty
to make decisions in uncertain situations.
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4 Calculus

o : Derivatives and gradients, Gradient
d logistic regressions, and more.

Note

Al uses calculus to ¢

ptimize processes and make incremental improve-
ments over time, by

adjusting Parameters to minimize errors.

1.4 NUMBER PATTERNS, PICTURE ANALOGY AND Al

Al can work with numbers and images.

. : AT looks for patterns in numbers, and analogies in pictures.
Following table summarises how AJ WO

rks with numbers and images, and makes use of them.
Table 1.1 AI Working with Numbers and Images

—_—

l AI Working with Numbers
What it looks for

Al Working with Images
AI studies lots of number data to find

It tries to see analogies, or similarities,
relationships and rules.

between different pictures.

How that helps

Patterns in numbers help AI make predictions
| from new number data.

Seeing analogies in pictures helps AI recognize
objects, faces, or scenes.

Case Study | In a marketing research case study, a company

| is analysing the growth of their customer base
over several months. By observing the pattern
in the number of new customers each month,
Al can predict future growth and plan their
marketing strategies accordingly. Under-
standing number patterns helps make informed
decisions about resource allocation and target
setting.

;
| !
I
l
l

Al using classification for animal pictures to
analyse the animal behaviour. By identifying
connections among images of different
animals, AI can understand common traits and
characteristics shared by certain groups of
animals (e.g., winged animals are birds). This
knowledge helps them classify animals into
categories and analyse their behaviours and
habitats more effectively.

Let us have a look at some examples.

Example 1 Look at the series of some numbers
number? Also give the logic to support your answer.

(i) 5, 10, 15, , 25
(i) 0, 1, 2, 3, 6, 11, 20, 37, ___

given below. Can you figure out the missing

(i) 1, 4,9, ___, 25
(iv) 1, 3,7, 15, 31, 63, ___

Solution.
(1) It's 20. Each number increases by 5.
(ii) It's 16. Each number is the square of consecutive integers (1?, 22, 3, 42, 52),
(iif) It's 68. Each next number (barring first 3 numbers) is the sum of previous three
numbers.
(iv) It's 127, Every next number is 2" —1. First number is 2! —1, second is 22 1, third

is 2 —1... . So the seventh number would be 2’ —1, which is 127.
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Example 2 Consider the pictures given below :
[ —_—-  —
Which of the following flower would fit in the last box ?
1 = — I = ' . .
l ‘ ) ) ) 8"
A B C D E F
Solution. Flower E or Fwould go. The pattern is that each flower is progressing in complexity.
By finding patterns in number data and analogies in picture data, Al can learn and get
better at tasks like :
& Predicting things like sales or weather from number patterns
& Identifying objects, animals, or people from picture analogies
> & Understanding human speech or text by recognizing language patterns (known as
\ natural language processing)
* ¢ Playing games by strategizing from data patterns

; and many more
) Note

Looking for patterns in numbers and analogies in pictures is a core way
Al learns and gets smarter over time. The better it recognizes these
patterns, the more accurate its predictions and decisions become.

Under solved problems, you will find some practical activities dedicated to finding
patterns in numbers, and analogies in pictures.

dheck Point

1. What role does math play in artificial intelligence (AI) ?

Multiple Choice Questions (MCQs)

(a) It is not important (b) It forms the foundation of Al
(c) It is only used in advanced Al projects  (d) It is used only for simple tasks in Al

2. What is the purpose of finding patterns in numbers and images for Al ?
(4) To make Al more complicated (b) To slow down AI’s learning process
(c) To enable Al to make predictions and decisions
(d) To confuse Al algorithms

3. Which branch of math deals with summarizing and analysing data ?
(a) Algebra (b) Geometry (c) Statistics (d) Calculus
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How does Al use lincar algebra ?

To understand shapes an |
¢ *‘ }- " A colours (b) To manipulate data in multiple dimensions
(©) To calculate probabilities

(d) To analyse historical weather data
What is the purpose of Probability theory in A ?
climinate uncertai :
(@) Toe ‘“? . a‘f‘ty (b) To make decisions under uncertainty
(¢) To avoid making decisions

(@) To make decisions based on facts only
Which of the following is an example of pattern reco

(a) Identifying numbers in a captcha
(c) Calculating the area of a circle

gnition in images ?

(b) Solving algebraic equations

(d) Translating text from one language to another
Which of the following is an application of Al in healthcare ?

(a) Predicting stock prices (b) Identifying diseases in medical images

(d) Analysing social media data
What is the primary purpose of probability theory in Al ?
(a) To eliminate uncertainty
(c) To analyse historical data

(c) Recommending movies

(b) To predict future events

(4) To manipulate data in multiple dimensions
How does Al use probability in self-driving cars?

(a) To estimate the likelihood of accidents  (b) To detect traffic signals
(c) To measure distances between vehicles (d) All of the above

Which of the following is an example of pattern recognition in natural language processing ?
(a) Identifying spam emails (b) Predicting stock prices
(c) Translating text from one language to another
(d) Analysing customer reviews

How does calculus contribute to the optimization of Al algorithms in robotics?
(a) By calculating probabilities
(b) By analysing spatial relationships
(c) By adjusting parameters to minimize errors
(d) By generating 3D models

How does Al use linear algebra in machine learning?
(a) To predict future events (b) To analyse historical data
(c) To represent data in multidimensional space

(d) To perform statistical analysis

Fill in the Blanks

Al learns from _____ to make decisions.

Finding patterns in numbers and images helps Al to make
—___ provides methods for analysing and interpreting data.

—_ helps Al to represent and manipulate data in multiple spaces.
—__theory enables Al to reason under uncertainty.

Linear algebra enables Al to represent data in
Calculus helps Al in optimizing algorithms by calculating ____.

spaces.

4
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ata and identify

Al algorithms use statistics to analyze d .
based on probabilistic outcomes in

Probability theory helps Al to make decisions
Al uses to summarize large datasets.

situations,

True/False Questions
e dlapitas- stk

Math is not important for Al

Linear algebra is not used in AL
Probability theory is used to eliminate uncertainty in AL

Calculus is only used for basic calculations in AL

Finding patterns in numbers and images is not useful for AL

Al algorithms uses statistics for finding trends in large datasets.
Calculus help Al in minimising errors by adjusting parameters.

Competency-Based Questions

Students in a school are working on various Al based projects, such as :

x Group A of students is developing an Al-based assistance called Heya to assist fellow

classmates with math homework and tests.
x Group B of students is working on developing a model tha
on certain features and distinguish it from surroundings.

t can identify images based

What tool/competency will the Heya use for understanding the users’ inputs and commands?

(a) Multidimensional space (b) Probability

(c) Finding linguistic patterns (d) Summarising data
Heya keeps track of earlier tests taken by students and gives them their summarised performance.
Which of the following tools help it do this?

(a) Linear Algebra (b) Statistics

(c) Probability (d) Calculus
Heya identifies a pattern of performance from the students’ past tests taken. What does this
demonstrate?

(@) Eliminating uncertainty (b) Finding trend

(c) Recognising patterns (d) Process optimisation
Qroup B’s t'ool can identify human figures in images. It can even work with somewhat blurred
images. Which of the following tools help it identify the human figure image from the possible
shapes it identified?

(a) Linear Algebra (b) Statistics

(c) Probability (d) Calculus
Croup’ B’s Fool was used with a robot so that if sees a human, it raises hand to greet. Which of the
following, in your opinion, is the most prominent feature(s) used in it?

(a) Linear Algebra (b) Statistics

(c) Probability (d) Calculus
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Assertion & Reasoning Questions
Directions
In the following questions, a statement of assertion (A

i ) is followed by a statement of reason (R).
Mark the correct choice as :

(a) Both A and R are true and R s the correct explanation of A.
(b) Both A and R are true but R is not the correct
(c) Ais true but R s false (or partly true).

(4) Ais false (or partly true) but R is trye,

() Both A and R are false or not fully true.

explanation of A.

1. Assertion (A). Linear algebra is essentia] for AL

Reason (R). Linear algebra provides tools for representing and manipulating data in multiple
dimensions, which is crucial for tasks like image processing and machine learning in Al ¥
2. Assertion (A). Probability theory is fundamental in Al-based recommendation systems.
Reason (R). Probability theory enables AT to calculate
informed decisions, which is essential for filterin
uncertain situations.

3. Assertion (A). Calculus plays a significant role in training Al
Reason (R). Calculus is a useful tool to calculate gradients.

4. Assertion (A). Natural Language Processing through Al is all about identifying linguistic patterns
in text data, facilitating tasks like sentiment analysis, language translation, and spam detection.
Reason (R). Pattern recognition is vital for Al in natural language processing.

5. Assertion (A). Al works by identifying correlations, making predictions, or drawing conclusions
about the underlying data distribution.

the likelihood of different events and make
g and personalizing recommendations for users in

Reason (R). Statistics is used in Al to minimize errors in correlations.

‘ LET Us REVISE

“ At the core of Al lies a bedrock of mathematics, through which AI comprehends, learns, and predicts.

% Akey strength of AI models is their ability to identify patterns and relationships in data, numerical, text-
and image-based.

“ Al uses statistics to summarize large datasets, identify trends, and make predictions.
“ Al uses linear algebra to process images, recognize patterns, and even generate realistic images from scratch.
“ Al uses probability theory to analyse and eliminate uncertainty to make decisions in uncertain situations.

“ Al uses calculus to optimize processes and make incremental improvements over time, by adjusting
parameters to minimize errors.

gglution Time
1

1. What are some math tools used by AI?
Ans. Some math tools used by Al are :

Statistics. Helps Al make sense of data by summarizing and analysing it. For example, Al can
predict weather patterns based on past data.
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Lincar Algebra. Deals with lines, planes, and shapes in multiple di.mensmns. Al uses this ¢
understand relationships between different data points.
ed on likelihoods. For instance, Al in se]f-driving

Probability. Helps Al make guesses bas ,
' a pedestrian crossing the road.

cars calculates the probability of
Studies change and motion. Al uses calculus to optimize processes, like finding

the shortest route on a map.

Calculus.

How does Al use statistics to analyse data ?
Ans. Al uses statistics to summarize and interpret data, identify trends, and make predictiong

based on patterns observed in the data.

Give an example of a pattern in nunbers and explain how Al can identify it.

A sequence of numbers increasing by 3 each time (e.g., 2,5, 8, 11, ...). Al can identify

Ans. Example:
een consecutive numbers.

this pattern by observing the consistent increase of 3 betw

What is the purpose of linear algebra in Al ?
Ans. Linear algebra helps Al represent and manipulate data in multiple dimensions, enabling
tasks such as image processing, dimensionality reduction, and machine learning.

Explain how probability theory helps Al make decisions.

Ans. Probability theory enables Al to quantify uncertainty and make decisions based on
probabilistic outcomes. By assigning probabilities to different events and updating them as new
information becomes available, Al can make informed decisions in uncertain environments.

How does calculus contribute to the optimization of Al algorithms ?

Ans. Calculus helps Al optimize algorithms by calculating gradients and derivatives, allowing Al
to adjust parameters to minimize errors and improve performance over time.

Give an example how Al uses patterns in numbers and uses the learning to solve a problem.

Ans. In a biology class, students are studying the growth patterns of bacterial colonies over time.
By observing the number of bacteria present at regular intervals, they can identify trends and predict
future growth rates. Understanding number patterns helps them make hypotheses about factors
affecting bacterial growth and design experiments to test these hypotheses.

Practical Session

Practical Activity 1 : Observing Number Patterns

Objective : To develop ability to recognize number patterns and find missing numbers within those patterns.

Given some series of numbers below. Try to identify patterns and correlations of terms in them and give the
missing number.

(i) Series1: 1,1,2,3,5/8 __,21,34 (i) Series 2: 2, 3,5,7, __,13,17,19,23
(iif) Series 3:1,4,9, __, 25, 36, 49, 64, 81
Solution.

(i) This sequence is generated by adding the two previous numbers to get the next number. 50
13 is the missing number.

(if) T?'ne.se are Prime Numbers. Prime numbers are numbers greater than 1 that have no positive
divisors other than 1 and itself. So, 11 is the missing number.

(if) Tbes_e are Square numbers, which are the result of multiplying a number by itself. So, 16 is the
missing number.

—
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Pm('m’”l Activity 2; IunlmN Comnections /\,m,”\, Ima

OI,]"‘('HN‘ :To dmanP ,Ilvi“fy o M""“/‘/ com

Observe the sel nf -{hu’)(‘s (Qipl'” below -

OlATOo]

,\'l 5

1ections among images,

——— -

Which of the following shapes wil come next 7

ISllelivi[=|fe}

B ———

A B C

Solution. The shape E will come, The number

: of sides of the shapes is increasing by one
each time. So, Image 5 should be a hexagon., P o

Practical Activity 3 : Finding Connections Among Images

Choose the image that completes the pattern :

1 2 3 3 5

+° +0 ] 1o || £1®
O S||eld || DT || ©le

Which of the shapes below continuous the sequence :

A B c
9+I. ol 2|\
NpB 6C ¢C

Solution.

The next frame after each step portrays a mirror image of the previous frame. In addition,
every two steps a shape is added to the frame. Answer choice C is a mirrored version of
frame 5 and is therefore the correct answer.

(74ssignmen’r

1. Which branch of mathematics is essential for representing and manipulating data in multiple
dimensions in Al ?
(a) Algebra (b) Geometry (c) Calculus (d) Linear Algebra

2. What role does probability theory play in Al ?

() Eliminating uncertainty (b) Finding patterns

(¢) Minimising errors (d) All of the above
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

23.
24.

26.

e model parameters through gradient

Which mathematical concept helps Al algorithms optimiz

descent ?
(a) Statistics (b) Calculus

(c) Probability (d) Algebra

How does Al use statistics?
(a) To represent data in multiple dimensions
(b) To analyse shapes and properties
(c) To summarize and interpret data
(d) To reason under uncertainty
atical concept enables Al to reason under uncertainty ?
(b) Geometry
(d) Calculus

What mathem
(a) Algebra
(c) Probability

How does Al use linear algeb
(a) To represent images as matrices

ra in image processing ?
(b) To analyse audio data

(d) To perform text analysis

(c) To generate 3D models
ollecting, organizing, and analysing data in AI”?

Which mathematical branch provides methods for ¢
(a) Algebra (b) Geometry
(c) Statistics (d) Calculus

What is the primary purpose of calculus in AI?
(a) To calculate probabilities
(b) To find the shortest path between nodes
(c) To optimize algorithms by adjusting parameters

(d) To analyse spatial relationships

Linear algebra helps Al to represent and manipulate data in spaces. (multiple)

Probability theory enables Al to reason under .
Calculus helps Al optimize algorithms by calculating _____. (
Al algorithms use statistics to analyse data and identify ___ . (
Calculus contributes to the optimization of Al algorithms by adjusting ____- (
Statistics plays a crucial role in Al by providing methods for large datasets. (analysing)
Al algorithms use statistics for analysing and summarising data. (T)
Probability theory is used to eliminate uncertainty in Al (F)

Calculus is only used for basic calculations in Al (F)

Finding patterns in numbers and images one prominent helpful feature for AL
Probability theory helps Al to make decisions based on facts only. (F)

Calculus is not used in self-driving cars. (F)

Linear algebra is only used for representing shapes in Al (F)

How does linear algebra contribute to Al ?

Explain the role of probability theory in AL

How does calculus help in optimizing Al algorithms ?

What is the significance of statistics in Al ?

Describe an example of finding patterns in numbers and images for AL

(uncertainty)
gradients)

trends)
parameters)

(T)
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PRACTICAL ASSIGNMENT

Activity 1 EXploring Number Patterns

Identity, analyse and stat

e the number
and give the missing ny

Patterns from the multiple series of numbers given below
mber

Series1: 3, 6, S 15, 18, 21,24, 27

(12)
Series 2: 2, 4,8 16 » 64, 128, 256 (32)
Series 3: 1, 3, 6, 10, 15,

— 128,36, 45 1)

Activity 2 Exploring Image Patterns

Consider the images given below :
T2 3 4 5 g

Which of the shapes below continuous the sequence :
A B (o D

Also give reason to Support your answer.
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) What is Statistics 2
Sl.a"Sl.iCS in ) Applications of Statistics
Real Life

2.1 INTRODUCTION

You have learnt about some common math tools used in AI. Statistics is one of those
important math tools, which helps A accomplish a lot of difficult things. Statistics helps
make sense of all the data and information. In this session, we'll explore the concept of
statistics and its applications in real-life scenarios, along with some practical examples.

2.2  WHAT IS STATISTICS ?

Statistics is a branch of mathematics that deals with collecting, analyzing, interpreting,
and presenting data. It involves gathering information, organizing it in a meaningful
way, and drawing conclusions based on the patterns and trends observed in the data.
Whether it's calculating the average score of a test, or determining the probability of rain
tomorrow, statistics helps us make informed decisions by providing valuable insights into
numerical information.

Statistics
- Statistics is a field in The gathering, sorting, construction, Statistics is an
B which people work 74| and display of raw data are all covered a applied science.
with real-world data. by statistics.

Note

Statistics is a branch of mathematics that deals with collecting, analyzing,
interpreting, and presenting data, which helps us understand numerical
information and make informed decisions based on it.
Why do we need Statistics ¢
In our daily lives, we come across a lot of data or information. Statistics helps us :
# organize this data in a simple way
& understand patterns and trends in the data

& make decisions based on the data

S.76
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. . and functi
fable 2.1 Basic Statistical Concepts one
" concept | Punction -\“““\P;\- —
| :LJ{'(“'?L} Organizes data by ShOWing hOW -‘H 1 rpose ———— _E:x_amp’f »
| iribution | often each value or Category oecyrg viilfasli:"mwanze and Height (em): 140-144 (1), |
e e the data 145-149 (1), 150-154 (3), etc. |
l S S In this group, most people have |
? Calculates the arithmetic average of T = thgﬁwic_m_.__.
a data set te?;:;ﬁ; thetceptrlal Mean of 5, 7, 9, 11 ?
N - or typical valy = =
o Finds the middle value in ordered e PR VALL |
' data set (takes average if thereeraere :4 eadS Eior nh vedian of 5, 7, 9, 11 = 8 l
en . ’ ’ ’
more than one such values) €ncy or middle valye (Za\::irggi (:/fal7u:an 3 a95) there are !
| Mode Identifies the most frequently Measures most common | Mode of 5, 7 9'9,11 9 |
i occurring value(s Wi e
I N ltg > (j.ff | value(s) (appears twice)
| Range alCulates the difference between Measures the |
| the highest and lowest values dispersion of th:pégzad or | Range lolf i 57' 9& ! f
= - = ]’
2.3 APPLICATIONS OF STATISTICS

Statistics has a wide range of applications in ma

ny real-life situations, including disaster
management, sports, disease prediction, weather

forecast, and many more.

23.1

Disaster Management

When a natural disaster strikes, such as an earthquake or hurricane or flood, we need data
to assess things like :

- How many people are affected ?
- How many areas are affected ?

- How much damage has happened ?

For this, statistics are used to analyse data on
population density, building structures, and infra-
structure vulnerabilities, and assess the extent of
damage (e.g., see the heatmap created from disaster
data in figure 2.1), estimate the number of affected
people, and plan rescue operations.

By analyzing historical data and current trends,
emergency workers can

Figure 2.1 Heatmap generated from
disaster data (a sample situation)

= understand the situation ‘
- make informed decisions (such as, where to send help first 2, where to setup temporary
shelters, how many rescue teams are needed?, and so on)

to minimize the impact of disasters

3 : Q|
m,”mlln B T ——— U LY LR |:=i‘.-"§im”7mnﬂ___—§l
5 T —
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, 2.3.2 Sports

W m> v

Statistics play a crucial role in sports. In sports,
statistics tell us how well a player or team is performing.
Scores, goals, runs - these are all statistics. Statistics

helps sports analysts, coaches and players study these
numbers for things like

- to evaluate players’ strengths and weaknesses,
- identify key performance indicators,

~ giving analytics about chosen parameters

- identify areas of improvement

and make strategic decisions during matches and for
future games.

7

1
21

k-
[}

Runs gF
149 ¢4

= @

0

o

Whether it's calculating batting averages in cricket or shooting percentages in basketball,
statistics provide valuable insights for coaches, players, and fans alike.

Note

Statistics helps in sports, from analyzing players’ performance to

predicting the outcome of games.

T T T T T T T T T T T
A - B
0.10 I
= | i 1
£ n 028
g g
Bom| E
i S —10.1
o=t L i 1 [} 1 l‘;L 1
0 20 40 60 80 100
‘ Player shooting accuracy
0AST—T—T—T—T—T7— (L B T T T T T T T 0.15
| C 1l LD
2010 -~ F —0.10 ¢
3 g
é i 1 ¢
2 i =
0.5 4 F ~oos=<
L E - 1

T4 ) 0 2 4
Normalized log of player flow centrality.

-4 2 0 2
Normalizedlogo!mepassﬁowwuraﬁty

Figure 2.2 Statistics used in studying individual player's performance

Note

For example, in basketball, coaches use advanced analytics to evaluate players’
shooting percentages, rebounding rates, and defensive efficiency, allowing them
to identify areas for improvement and tailor their tactics accordingly.




: are used t i ‘ the
effectiveness of treatments, ang ide 0 predict the spread of diseases, assess

ntify risk factors, and so on. Doctors use statistics to
I outbreaks,

- How many people aye sick ?

- What are their symptoms ?

— How frequent is the disease occurring ?
— Which areas are getting affected ?

- Which type of population (
— Which type of areas (
and so on.

Epidemiologists analyse data on disease outbreaks, population demographics, and environ-

mental factors using statistics to find and understand the patterns and trends in disease
data.

This helps in

understand diseases ang thei

€.9., young/old) is getting affected ?
e.g., closed buildings, urban/rural etc.) are getting affected ?

~ developing models that can predict the likelihood of future outbreaks
- making and informing public health policies.

- taking proactive measures to prevent the spread of infectious diseases
- improving public health outcomes.

So, statistics can help predict disease outbreaks by identifying risk factors. It allows
planning to control the spread of diseases.

Number of Cases

Figure 2.3 Sample statistical data related to some disease spread.

Note

During the COVID-19 pandemic, public health authorities used .statistic':al. model.s to track the
spread of the virus, case counts, hospitalizations, and d_ealhs. Using statistics, epidemiologists
were able to identify hotspots of transmission, target mterventiqns to high-risk populations,
and guide policy decisions to mitigate the impact of the pandemic.
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2 3.4 Weather Forecast
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G.80 ARTIFICIAL INTELUGENCE X (Sup! sment)

predicting about future weather. Meteorologists re|,

tics plays an important role in .
il ather data. Weather data is collected from weathe,

on statistical models to analyze we
stations, satellites, and other sources.

Using this data, meteorologists can :
- identify patterns and trends in temperature, precipitation,
- develop mathematical models that simulate the behaviour of the atmosphere

and atmospheric pressure

— predict future weather conditions and patterns days or even weeks in advance
_ issue weather forecasts to the public.

preparing for severe weather events, weather forecasts

From planning outdoor activities to ol
d communities make informed decisions to

based on statistical analysis help individuals an
stay safe and protect their property.

. e 290
3.1°C 33.4°C 318°C 2

Mrmm 000mm 000mm S508mm 3588mm
/—
Jan Feb Mar Apr May Jun Jud Aug Sep Oct Nov Dec
May is on average the WARMEST ~onth January is on average the COOLEST montn.

Figure 2.4 Sample statistical data about weather pattern in a city.

Note

Weather forecasters collect data on temperature, rainfall, wind speed and more. They use
statistics to analyse patterns. This helps them predict the weather accurately.

Example Activity 1 : Uses of Statistics
Let's look around and find examples where statistics is used.

Solution. Statistics can be used in many real-life situations.

Some of these could be :

— At a restaurant (number of customers, popular dishes)

- In a shopping mall (number of visitors, best-selling items)

— At school (number of students, test scores)

— On the roads (types of vehicles, which roads have heavy traffic)

and many more.
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- Statistics is the study of collecting, anaiyzing, interpreting, and presenting

Mu“iplu

Choice Questions

Wwhat is the primary purpose of statistics ?

1) To collect and analyze data
(@ (b) To solve mathematical equations

. (d) To predict future outcomes
In which field do sports analysts use statistics extensively ?

(a) Analysing a player’s performance
(c) Highlighting facts

() To study historical events

(b) Identifying key factors
(d) All of these
What role does statistics play in disease prediction ?

(a) Identifying risk factors (b) Analyzing weather patterns

(¢c) Designing new medications () Building bridges
How do meteorologists use statistics in weather forecasting ?
(a) To analyze the density of forests

(b) To test the quality of rain water
(c) To analyze weather patterns

(d) To design new buildings
In the disaster management field, statistics are used primarily for :

(a) Planning rescue operations (b) Designing new buildings

(c) Analyzing sports performance (d) Taking people to areas
What is the significance of data collection in statistics ?

(a) It forms the basis for analysis (b) It is not important

(c) It helps in designing new products (d) 1t is used for playing video games
How do epidemiologists use statistics in disease surveillance ?

(a) To determine number of beds in hospitals

(b) To check medical staff competence

(c) To monitor disease trends

(d) All of these

Fill in the Blanks

In sports, statistics are used to analyze players’ performance and predict the outcome of
Meteorologists use statistical models to analyze ______ data and issue weather forecasts.
Epidemiologists use statistics to monitor disease and detect outbreaks.

Data collection is essential in statistics as it forms the basis for
management by assessing the extent of damage and

and interpretation.

Statistics plays a crucial role in
planning rescue operations.

In disease prediction, statistics help in identifying factors and assessing the likelihood of
outbreaks.
Sports analysts use statistics to evaluate players’ __and make strategic decisions during games.
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True / False Questions

Statistics is primarily used for studying historical events. ‘

Meteorologists use statistical models to analyze weather data and predict future weather conditiong,
In sports, statistics cannot be used to analyze players’ performance.

Disease prediction involves studying the risk factors for disease outbreak.

Data collection is not necessary for statistical analysis.

Sports analysts do not use statistics to predict the outcome of games.

Epidemiologists use statistics to monitor disease trends.

W r o~

N @ e

Competency-Based Questions

1. In the field of healthcare, Statistics plays role in assessing the extent of diseases and their outbreaks
for .

(a) To predict the spread of diseases (b) Assess the effectiveness of treatments
(¢) To identify risk factors (d) All of these
2. Sports analysts use statistics to analyse players’ performance. Which of the following is not a use of
statistics?
(a) Identify key performance indicators (b) Giving analytics about chosen parameters
(c) Identify areas of improvement (d) Compressing files and archiving them

3. In disaster management, how do emergency responders use statistics to plan rescue operations ?

(a) Analyse data on population density (b) Analyse infrastructure vulnerabilities
(c) Assess the extent of damage (d) All of these

N\ M o A

Meteorologists use statistics to analyze weather data, create statistical models to issue weather
forecasts. Which of the following is not an application of that ?

(a) Identify patterns and trends in temperature, precipitation, and atmospheric pressure
(b) Print weather reports from saved copies

(c) Develop mathematical models that simulate the behavior of the atmosphere
(d) Predict future weather conditions and patterns days or even weeks in advance

Assertion & Reasoning Questions

Directions

In the following questions, a statement of assertion (A) is followed by a statement of reason (R).
Mark the correct choice as :
(4) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false (or partly true).
(d) A is false (or partly true) but R is true. (e) Both A and R are false or not fully true.
1. Assertion (A). Statistics plays a crucial role in disaster management.

Reason (R). By analyzing data on the extent of damage and e

stimating casualties, emergency
responders can plan rescue operations effectively.

ey TR FE TTT ) S REhsctohr s T —
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25,

5. Assertion (A). Sports analysts yge statistics to predict the outcome of pames \
Reason (R). By analyzing players’ games.

‘ _ performan istori
sults of upcoming matches, ce and historical data, sports analysts can forecast the

Assertion (A). Meteorologists rely on stagigi

3

cal models to issue weather forecasts,

Reason (R). Statistical analysis of weather data is ugefy] for data visualization

) lﬁ:;:gg; E)llf\)(;ufl}:rl::EOIOngts use statistical models to analyze disease data and predict the
Reason (R). Disease prediction uses medica] scienc
5. Assertion (A). Data collection is not necessary for st
Reason (R). Data collection forms the basis for sta

e techniques and not statistics,
atistical analysis and is not a part of statistics.
tistical analysis and interpretation.

LET US REVISE

< Statistics is a branch of mathematics that deqls with collecting,
data, which helps us understand numerical information and ma
< Statistics has a wide range of applications in ma
sports, disease prediction, weather forecast, and

analyzing, interpreting, and presenting
ke informed decisions based on it.

ny real-life situations, including disaster management,
many more.

1. How is statistics applied in disaster management ?

Ans. Statistics is used to assess the extent of damage, estimate casualties, and plan rescue
operations during natural disasters such as earthquakes and hurricanes. By analyzing data on
population demographics, infrastructure vulnerabilities, and historical disaster events, emergency
responders can make informed decisions to mitigate the impact of disasters and save lives.

2. Give an example of how statistics is used in sports.

Ans. Sports analysts use statistics to analyze players’ performance, predict the outcome of games,
and make strategic decisions during matches. For example, in basketball, statistics such as shooting
percentages, rebounds, and assists are used to evaluate players’ contributions to their teams and
identify areas for improvement.

3. How do epidemiologists use statistics in disease prediction ?

Ans. Epidemiologists use statistical models to analyze disease data, identify patterns and trends,
and predict the likelihood of future outbreaks. By collecting data on disease incidence, prevalence,
and risk factors, epidemiologists can develop mathematical models that simulate the spread of
infectious diseases and inform public health policies to prevent and control outbreaks.

4. Explain the significance of data collection in statistics.

Ans. Data collection is essential in statistics as it forms the basis for analysis and interpretation. By
collecting relevant data from various sources, statistici.ans can ider}ti.fy patte.ms, trends, and
relationships in the data, leading to valuable insights and informed decision-making.

Without accurate and reliable data, statistical analysis would not be possible, and the conclusions
drawn from it would be unreliable.

UNIT 111 ; MATH FOR Al (ST:
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istics in weather forecasting ?

”l/ 5. How do meteorologists use stat ' o oatt J
Ans. Meteorologists use statistical models to analyze weather data, identify patterns and trends,

and predict future weather conditions. '
By collecting data from weather stations, satellites, and other sources, meteorologists can develop
- tmosphere and forecast weather patterng

mathematical models that simulate the behavior of the a ec f
davs or even weeks in advance. These forecasts help individuals and communities prepare for severe
- cisions to protect lives and property.

weather events and make informed de

6. How does statistics contribute to diseasc surveillance ?
surveillance by monitoring disease trends, detecting

Ans. Statistics plays a crucial role in disease ing diseast ect
outbreaks, and assessing the effectiveness of control measures. Epidemiologists use statistical
laboratories, and other sources,

methods to analyze disease data collected from healthcare facilities, :
allowing them to identify patterns and trends in disease incidence, prevalence, and mortality.

By detecting unusual spikes or clusters of cases, epidemiologists can investigate potential
outbreaks and implement targeted interventions to prevent the spread of infectious diseases and

protect public health.
7. Explain how statistics is used in predicting the outcome of

Ans. Sports analysts use statistical models to anal
players’ statistics, and other relevant factors to predict the outcome of sports events. By analyzing

trends and patterns in the data, sports analysts can identify key factors that influence the outcome of
games and develop predictive models that assign probabilities to different outcomes. These models
help sports enthusiasts make informed decisions when betting on sports events and enable coaches

and teams to strategize and prepare for upcoming matches.

sports events.
yze historical data on teams’ performances,

Practical Session

D

Practical Activity : Car Spotting and Tabulating

In this activity, you will collect data and learn data organization.
() Go outside and note down the number of cars of different colors that pass by in 10 minutes.

Make a table like this and fill it up

Color Number of Cars

Red

Blue

White

(i) Calculate the total number of cars you spotted.
(iii) For each color, calculate what percentage of the total it represents.
(iv) From the table, what do you think is the most popular colour for cars ?
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() Collected sample data s :

Color Number of (,‘ars-T
Red | 8 ol
Blue 10
White 24
Black 15
Silver 8
Gray 5
Green 3
Yellow 2
Other 5

(if) Total number of cars spotted = Sum of (number of Cars) = 80

(111) The percentage of total cars for each color :

For Red :

For Blue :

For White :

For Black :

For Silver :

For Gray :

For Green :

For Yellow :

For Other:

(v) To find the most popular colour, we will find mode, i.e., the most occurring value, which is

Percentage = (No. of Red Cars / Total No. of Cars) x 100
=(8/80) x 100 = 10%

Percentage = (No. of Blue Cars / Total No. of Cars) x 100
=(10/80) x 100 = 12.5%

Percentage = (No. of White Cars / Total No. of Cars) x 100
= (24 / 80) x 100 = 30%

Percentage = (No. of Black Cars / Total No. of Cars) x 100
=(15/80) x 100 = 18.75%

Percentage = (No. of Silver Cars / Total No. of Cars) x 100
= (8/80)x 100 =10%

Percentage = (No. of Gray Cars / Total No. of Cars) x 100
= (5/80) x 100 = 6.25%

Percentage = (No. of Green Cars / Total No. of Cars) x 100
=(3/80) x 100 = 3.75%

Percentage = (No. of Yellow Cars / Total No. of Cars) x 100

(2 /80) x 100 = 2.5%

Percentage = (No. of Other Colored Cars / Total No. of Cars) * 100
= (5/80) x 100 = 6.25%

24, for white. Thus, the most popular car colour is white.
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10.

11.

12.

13.
14.
i
16.
17.
18.
19.
20.

What of the following is not a use of statistics ? '
(a) To collect and analyze data (b) To organize data in a simple way

(¢) To study historical events (d) To understand trends in data

. . : s : 2
In which field do analysts use statistics extensively in real time (when it is happening) ?

(b) Engineering

(@) Healthcare
(d) Agriculture

(¢) Sports
What role does statistics play in disaster management ?

(a) Determining the no. of people affected  (b) Determining the no. of areas affected

() Identifying damage extent (d) All of these
Which of the following is not an application of statistics in sports ?

(a) Evaluate players’ strengths and weaknesses

(b) Identify key performance indicators

(¢) Predicting future

(@) Analytics
Which of the following situations can make use of statistics ?

(a) Identifying patterns from historical data

(b) Handling uncertain situations

(c) Designing optimal solutions

(d) Decision making based on data

is the study of collecting, analyzing, interpreting, and presenting data. (Statistics)

In sports, statistics are used to analyze players’ ___ and predict the outcome of games.
(performance)

Meteorologists use
Statistics plays a crucial role in : disaster management by assessing the extent of

planning rescue operations. (damage)

In disease prediction, statistics help in identifying risk factors and assessing the likelihood of
. (outbreaks)

Sports analysts use statistics to evaluate players’ performance and make ______ decisions during

games. (strategic)

Weather forecasters rely on statistical models to analyze weather data and predict future

conditions. (weather)

Statistics is primarily used for storing data. (F)

Statistical models help in predicting future weather conditions, using past weather data. (T)

In sports, statistics can ruin a players’ performance. (F)

Disease prediction does not involve the use of statistics. (F)

Statistics are just numbers. They cannot predict the outcome of games. (F)

Weather forecasters rely heavily on statistical models to issue weather forecasts. (T)

Statistics is useful for the field of medicine as it helps to monitor disease trends. (T)

What is the role of statistics in disaster management ?

to analyze weather data and issue weather forecasts. (statistical models)
and




21, Can statistics benefit individya) players ?
7. How does math /statistics Play a role in disea

. se prediction ?
3. What role do statistical models Play in weath

er forecasting ?

PRACTICAL ASSIGNMENT

Activity Sports Performance Analysis

In this activity, you will analyze the

tools. By collecting data on various performance metricg

il vain inciohte ;
and weaknesses of the athletes and you will gain insights into the strengths

ident'ify areas for improvement,
Objective : To apply statistical anal

. = ysis techniques to evaluate sports performance and make
data-driven decisions.

Materials Needed : Stopwatch or timer, Pen and paper, Data collection sheet,
Instructions :

1. Select a Sport: Choose a sport that
or Athletics.

2. Define Performance Metrics: Identify the key performance metrics that you will track during

the activity. These may include: Total runs scored (for Cricket) or Total points scored (for
basketball) or Race times (for Athletics) etc.

3. Collect Data : Choose a specific game, match, or event to observe,

you are interested in analyzing, such as cricket, basketball,

X Use a stopwatch or timer to record the duration of the game or event.

X During the game, carefully observe the performance of the players and record relevant
data on your data collection sheet. For example, record the number of runs scored by
each player, or the time taken to complete a race etc.

X Ensure that your data collection is accurate and consistent throughout the observation
period.

4. Interpret and analyse data:

() Once you have collected sufficient data, organize it into a structured format, such as a
table or spreadsheet.

(b) Calculate relevant statistics for each performance metric, such as :
X Average runs/points scored per match
X Average race time

(c) Analyze the data to identify trends, patterns, and outliers (a distinct or abnormal data
reading). Look for correlations between different performance metrics and draw insights
from the data.
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SESSION

Probabilily
in Real Life

3.1

3.2

A Understanding Probability

\ Calculating Probability of an Event
)\ Events in Probability

A Applications of Probability

) How Al Uses Probability

INTRODUCTION

What would you reply, if I ask you, “What the chances are of it raining tomorrgy,» You
might say, “No chance”, or “50:50", or “100% chance”. Do you what are we discussip @
We are discussing the probability of raining tomorrow. Probability tells us how likely
something is to happen. It helps us predict if an event will occur or not.

In this session we shall briefly talk about the concept of probability, some examples ang

how AI benefits from probability.

UNDERSTANDING PROBABILITY

Probability tells us how likely something is to happen. Probability helps us understand and
predict the likelihood of events happening in real life. For example, probability of getting
a six by rolling a dice once, is one out of six probable outcomes (see figure 3.1). By
calculating probabilities, we can make better decisions and choices in various situations.

B @

l FieRgbilty.of riing dice > st I One of the six probable outcomeu

Figure 3.1 Concept of Probability

Probability is shown or represented as a number between
0 and 1.
¢ If the probability is 0, it means the event cannot
happen,
¢ If the probability is 1, it means the event will
definitely happen.

o If the probability is between 0 and 1, it means the event might or M

happen.
5.88

r.Probability

e . ' ) 3
Probability is a W& h

measure the chance of som

thing happening. It helps 25
predict the Jikelihood

different outcomes.

ght not
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CALCULATING PROBABILITY OF AN pyeNT

- And then we calculate probability as : the number

" by the total number of possible outcomes.
That is,

Probability . Number of favourable outcomes
Total number of possible outcomes

FO(; ??[m'plel if you have a bag with 3 red balls and 2 blue balls, the probability of picking a
red ball is :

Probability = ki 0.6
362805

Thus, the probability of picking a red ball (from the bag with 3 red plus 2 blue balls), is 0.6

That is, the probability of picking a red ball is 3 out of 5, or 0.6, which can also be written
as 60%.

Consider some more examples.

Example 1 You have a box of chocolates with 10 chocolates. Out of these, 4 are milk chocolates,

3 are dark chocolates, and 3 are white chocolates. What will be the probability of picking a milk
chocolate ? <

Solution. Probability of picking a milk chocolate

_ Number of milk chocolates __ 4 4 0.4
Total number of chocolates (4+3+3) 10

The probability of picking a milk chocolate is 0.4, or 40%.

Example 2 What is the probability of drawing a red diamond card from a deck of cards ?

Solution. Probability of drawing a red diamond card

_ Number of red diamond cards _ 13 _ 0.25

Total number of cards 52

The probability of drawing a red diamond card is 0.25, or 25%.
Note

Please note that the sum of probabilities of all possible outcomes of
an event would always be 1, e.g., after tossing a coin, probability
of getting a head is 0.5 and probability of getting a tail is also 0.5. Sum of
these two is 1 (0.5 + 0.5).
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EVENTS IN PROBABILITY

we refer to an event as a possible result or group of resultg
nt or trial. An experiment is a proceg; 5
and each repetition leads to one of Severy|
n roll a dice and it can generate an gy
dly to get different outcome

In the context of probability,
that can occur from conducting an experime
activity that can be repeated multiple times,

specific outcomes (i.e., events). For example, we €2
come, such as a one or a 3 or 6 etc. We can roll the dice repeate

So here,
— The event would be getting a six or one etc.

- The experiment would be rolling the dice.

The complete set of all potential outcomes that could happen in an experiment is called
the sample space. So, an event can be considered a subset, or part, of the entire sample

space. As per our carlier example of rolling a dice experiment,

- All possible outcomes would be: 1,2, 3, 4,56

— Thus the sample space for rolling the dice experiment would be : 1, 2, 3, 4,5, 6

- Any event (e.g., getting 1, or2ora6 etc.) will always be a subset of the sample space.

— o
Let's talk about one more real-life example of use of _Probability
In pl'obabillty, an event

probability in sports. In sports, probability can predict ev
the outcome of a game. For example, if a basketball represents one or more possible

. results from an experiment. An
player makes 75 out of 100 free throws, the probability experiment is something that can

of making a free throw is : be repeated, with defined
potential outcomes each time. The

Probebility = _7_5_ — 0.75 or 75% sample space includes all
100 3 possible outcomes that could
occur in that experiment.

Types of Events
There are different types of events in probability. The most common events are :

1. Certain Events: These are events that will definitely happen. For example, the
sun rising in the east is a certain event. Certain events have the probability of 1.

2. Impossible Events: These are events that will never happen. For example, rolling
a 7 on a standard six-sided dice is impossible. Impossible events have the

probability of 0.

3. Likely Events: These are events that have a high chance of happening. For
example, if you have 90 red marbles and 10 blue marbles in a bag, picking a red
marble is a likely event. Likely events are high probability events.

4. Unlikely Events: These are events that have a low chance of happening: For
example, picking a blue marble from the same bag with 90 red marbles and
blue marbles is an unlikely event. Unlikely events are low probability events

—— :fﬂﬂﬂ‘"’ ;‘.[‘ y

t
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> i::;l%n;'ik;::' ei:en?: Tl}:ese are events that have the same chance of
. mp er w 1 o 3 s 3
equally likely events e you flip a fair coin, getting heads or tails are

Note

An event is 5 subs

et or a grouping of some possible outcomes
from the overal] s

mple space.
Example 3 Identify the type of event. Let's do g smay ex

event. We are list some events peloy, Answer if the given
unlikely, or equally likely ?

(1) Flipping a coin and getting heads,
(i1) Rolling a dice and getting a number greater than 6,

(i) Picking a red ball from a bag with 1 red ball and 9 blue balls,
(iv) Choosing a day of the week and it being Monday.
(v) The sun rising tomorrow,

Solution.

ercise to see if you can identify the type of
event is this certain, impossible, likely,

(i) Flipping a coin and getting heads. Equally likely event (
tails are equally likely events when flipping a fair coin)

(1) Rolling a dice and getting a number greater than 6. Impossible event (because a
standard dice only has numbers 1 to ).

(iif) Picking a red ball from a bag with 1 red ball and 9 blue balls. Unlikely event
(because there is only 1 red ball and 9 biye balls).

because getting heads or

(iv) Choosing a day of the week and it being Monday. Equally likely event (because
any day of the week has the same chance of being chosen)

(v) The sun rising tomorrow. Certain event (because the sun rises every day).

APPLICATIONS OF PROBABILITY

Probability helps us predict how likely an event will occur. We calculate probabilities and
use them in many everyday situations. Let us have a look at various applications of

probability in real life:
Probability in Sports

Sports are full of uncertain events, and probability helps teams and players make better
decisions. Probability is applied in Sports for various things. Some of these are :

1. Predicting Game Outcomes

Sports analysts use probability to predict the outcome of games. They look at past
performances, player statistics, and other factors to calculate the probability of a team
winning or lc;sing For example, if a basketball team has won 80 out of their last 100
games, the probability of them winning the next game is :

o 80
Probability = e =0.8 or 80%

\
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| 2. Player Performance
ayers to put in the game. They look at the

S obability to decide which pl .
e patmi . y they are to score points, make passes, or

; : how likel
players’ past performances to see ,
block shots. For example, if a soccer player has scored in 10 out of 20 games, the

probability of them scoring in the next game is :

Probability =%g =0.5 or 50%

3. Game Strategies
Probability helps teams choose the be

team might use probability to decide i
of getting a catch at a slip point is high, they might g

put fielders there.

st strategies. For example, in the game of Cricket, a

f they should put fielders at slips. If the probability
o for it. If it is low, they might not

Probability in Weather Forecasts

b Weather forecasts use probability to predict the weather. Meteorologists, the scientists
who study the weather, use data from weather stations, satellites, and radars to make

their predictions. Probability is applied in weather forecast for various things.

f})
wn
N

P
A Some of these are :
R 1. Chance of Rain

When you hear that there is a 70% chance of rain, it means that in 70 out of 100 similar
situations, it rained. This helps people decide if they should carry an umbrella or plan

indoor activities.

G

2. Temperature Predictions

Meteorologists use probability to predict temperatures. They look at past data and current
weather patterns to estimate the temperature. For example, if the average temperature on
a specific day in the past years was around 25°C, they might predict a similar temperature
for this year.

3. Severe Weather Alerts

Probability helps in predicting severe weather like storms, tornadoes, and hurricanes. By
analysing weather patterns, meteorologists can estimate the probability of these events
and issue warnings to keep people safe. For example, if there is a high probability of a
hurricane hitting a coastal area, people can evacuate in time.

3.5.3 Probability in Traffic Estimation

Traffic estimation uses probability to help manage traffic flow and reduce congestion.
Traffic engineers and planners use data from road sensors, cameras, and historical traffic
data to estimate the traffic strength, peak times, and so forth. Using this data, the
probability techniques are applied to handle uncertainty, and find patterns to make
predictions for future traffic estimates.
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Probability is vital in many other fields like :

3.6

INFOBOX 3.1

Probability Applications
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1. Predicting Traffic Jams

By analysing traffic data, engineers can
happen. For example, if a roqq j usually
probability of a traffic jam qt that time.

2. Travel Time Estimation

predict when and where traffic jams are likely to
congested during rush hour, they can estimate the
This helps drivers plan their trips better.

GPS ‘systems iy p“fbabiﬁty to estimate travel times. They look at current traffic
conditions and historical data to predict how long it will take to get from one place to

another. For example, if it usually takes 30 minutes to travel a certain route but there is a
70% chance of heavy traffic, the Gps might estimate a longer travel time.

3. Accident Predictions

Traffic planners use p‘robability to predict where accidents are likely to happen. They look
at data on road conditions, weather, and driver behaviour. If they find a high probability

of accidents in a certain area, they can make changes to improve safety, like adding traffic
lights or speed bumps.

R T N S R L

X Business. Estimating sales, product demand, investment risks etc.
X Manufacturing. Probability of defective products, quality control.
x Healthcare. Likelihood of disease, treatment effectiveness etc.

X Insurance. Probability of events like accidents, natural disasters etc.

HOW Al USES PROBABILITY ?

Artificial Intelligence (AI) relies heavily on probability to make decisions, learn from data,
and predict outcomes, especially in uncertain situations.

Let's explore how probability helps Al
1. Making Decisions

Artificial Intelligence systems often have to choose the best action from many possible
options. To make these decisions, Al uses probability to evaluate the likelihood of
different outcomes. For instance, a self-driving car uses probability to decide whether to
stop, slow down, or speed up, based on the probability of obstacles on the road.

2. Learning from Data

Artificial Intelligence learns from data using techniques called machine learning.
Probability helps AI understand patterns in the data and make predictions. For example, if
an Al system is trained to recognize images of cats and dogs, it calculates the probability
that a new image is a cat or a dog based on the patterns it learned.
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‘/ 3. Predicting Outcomes
Artificial Intelligence uses probability to predict future events. For example,‘ ?n weather
her data to predict the probability of rain,

forecasting, Al systems analyse historical weat .
snow, or sunshine on a given day. Similarly, in finance, AI predicts stock market trends

based on the probability of different economic factors.

4. Handling Uncertainty
Probability helps AI handle uncertainty in t

incomplete, and Al must make decisions ba
allows AI to make the best possible decisions even w.

he real world. Real-life data is often messy and
sed on this imperfect information. Probability
hen there is uncertainty.

5. Improving Accuracy

By using probability, Al sy
diagnosis, AI analyses patient
helps doctors make more accurate dia

stems can improve their accuracy. For example, in medical
data to calculate the probability of different diseases. This
gnoses and provide better treatment.

6. Learning and Adapting

Probability helps AI systems learn from new dat
instance, a recommendation system continuous
user interactions, improving its recommendations over time.

aheck Point

a and adapt to changing environments. For
ly updates its probabilities based on new

- X P>

J

Multiple Choice Questions

1. In probability, an _____ represents one or more possible results of some action taking place.
(a) Experiment (b) Event
(c) Sample space (d) None of these
2. In probability, an _____ is something that can be repeated, with defined potential outcomes each
time.
(a) Experiment (b) Event
(c) Sample space (d) None of these

3. In probability, the includes all possible outcomes that could occur in that experiment.

(a) Experiment (b) Event (c) Sample space (d) None of these

4. What is the probability of getting a head when tossing a fair coin?

(@) 0.25 (b) 0.5 (c) 0.75 @1
5. If the probability of an event is 0, it means the event is:

(a) Impossible (b) Certain (c) Likely (d) None of these
6. If the probability of an event is 1, it means the event is:

(a) Impossible (b) Certain

(c) Likely (d) None of these
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which of the following is an impossible event 7
(@) Rolling a 7 on a standarq die
(b) Picking a red ball from a bag with only red balls
(¢) Drawing an Ace from a deck of cards
() Flipping a coin and getting heads
What type of event has a 1009,

Probability of occurring ?
(a) Impossible event

_ (b) Certain event
(c) Unlikely event (d) Equally likely event
Which of. t?le following is an example of an equally likely event ?
(a) It ranng tomorrow (b) Flipping a coin and getting heads or tails
(c) Winning the lottery (d) Scoring a goal in soccer
What is the sum of probabilities of all possible outcomes of an event ?
(a) 0 (b) 0.5 (01 @) 2
Which of the following best describes a likely event?
(a) It has a high chance of happening. (b) It has a low chance of happening.
() It is certain to happen. (d) It is impossible to happen.
In weather forecasting, a 60% chance of rain means:
(a) It will definitely rain. (b) It is equally likely to rain or not rain.
(¢) It is more likely to rain than not to rain. (d) There is no chance of rain.
In Al, probability is used to:
(a) Design circuits (b) Make predictions and decisions
(c) Write code (d) Perform physical tasks
Which of the following uses probability to improve safety on roads?
(a) Predicting accidents (b) Designing car seats
(c) Painting road signs (d) Building bridges
Probability is used in sports to:
(a) Calculate scores (b) Predict game outcomes
(c) Design uniforms (d) Set ticket prices
What type of event has an equal chance of happening or not happening?
(a) Certain event (b) Impossible event
(c) Likely event (d) Equally likely event
Fill in the Blanks

—_is the study of how likely an event is to happen.

The probability of flipping a fair coin and getting tailsis ___ .

An event that will never happen is called an ___ event.

If a die is rolled, the probability of getting a number greater than 4is ____,
A certain event has a probability of
If there are 10 red balls and 5 blue balls in a bag, the probability of picking a blue ball is

\
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a 70% chance of rain means thereisa ___ probability of rajn,

A weather forecast predicting
to put in the game.

probability to decide which

N

Coaches use
Traffic estimation helps in predicting
10. In AL probability is used to make
11. 1f a basketball player has a 70% success rate,

o 2]

times.

o

the probability of making the next shotis

True/False Questions
o =

The probability of an impossible event is 1.
If a dice is rolled, the probability of getting a 3 is 1/6.

In weather forecasts, a 100% chance of rain means it will definitely rain.
predict outcomes based on data.

D) 1D e

Al uses probability to
An event that is certain to happen has a probability of 0.

. Probability is used in sports to calculate game scores
- A traffic estimation system can predict travel times using probability.
. An equally likely event has a probability of 1.
. The sum of probabilities of all possible outcomes is always 1.
10. The probability of rolling an even number on a die is 1/3.
11. Al does not use probability to improve accuracy.
12. In traffic estimation, probability helps predict accident locations.
13. Probability helps in making better decisions in everyday life.
14. The probability of a certain event is 1.
15. Probability helps meteorologists predict rainfall.
- 16. An event that cannot happen is called a certain event.
17. Traffic engineers use probability to predict traffic jams.
18. If the probability of an event is 0, it is an impossible event.
19. In sports, probability can predict player performance.
20. The probability of a likely event is very low.

Ut e

O ® N o

- X > v

Competency Based Questions

1. A basketball player has been successful in scoring free throws in 80 out of 100 attempts. Based on
this performance, a coach is predicting the player’s performance in the next game.
What is the probability of the player making the next free throw?
(2) 0.8 (b) 0.5
(c) 0.2 () 1.0
2. A weather forecasting model predicts a 60% chance of rain tomorrow based on current we
patterns and historical data.
What does a 60% chance of rain mean?
(@) It will definitely rain tomorrow.
(b) There is no chance of rain tomorrow.
() It is more likely to rain than not to rain tomorrow.

ather

(d) It is equally likely to rain or not rain tomorrow.
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affic estimation sys ‘ y .
3 ::agic jam on a specif}i,ct::;du:i‘:fﬁl;:t:;c:lhnglc data to predict that there is a 70% chance of a
What action should drivers take based on t
(a) Ignore the prediction and drive as usual.
(b) Plan an alternative route to avoid the road.
(¢) Drive faster to avoid the traffic jam.
(d) Wait until the traffic jam clears,

his prediction?

4. An Al system predicts that there is an 85% ili
o _ robability that i ill dev ain
condition based on their medical history and cuprrent he:ylth daataa el b

What should doctors do with this information?
(@) Ignore the prediction.
(b) Monitor the patient closely and take preventive measures.
(c) Discharge the patient immediately.
(d) Assume the patient is already healthy.

5. A financial analyst uses probability to predict that there is a 75% chance that a stock’s price will
increase over the next month.

Based on this prediction, what should an investor consider doing? *
(a) Selling all their stocks immediately.
(b) Ignoring the prediction and not making any changes.
(c) Considering buying more of the stock.
(d) Assuming the stock will decrease in value.

An outdoor event is planned, and the weather forecast shows a 30% probability of rain.
How should the event organizers use this information?

(a) Cancel the event. )

(b) Proceed with the event without any preparations.

(c) Have contingency plans in case it rains.

(d) Assume it will definitely rain.

Assertion & Reasoning Questions

Directions
In the following questions, a statement of assertion (A) is followed by a statement of reason (R).
Mark the correct choice as :
(4) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.

(c) A is true but R is false (or partly true).
(d) A is false (or partly true) but R is true. (¢) Both A and R are false or not fully true.

1. Assertion (A). The probability of getting a head when flipping a fair coin is 0.5.
Reason (R). A fair coin has two equally likely outcomes. .

2. Assertion (A). An event with a probability of 1 is considered impossible.
Reason (R). An event with a probability of 1 is certain to occur.
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e

6.

4 LET Us REVISE

3. Assertion (A). The sum of prob

abilities of all possible outcomes of an event is always 1,

ood of all possible outcomes together.

Reason (R). Probability measures the likelih .
Assertion (A). The probability of drawing a red card from a standard deck of 52 cards is 1/2.

Reason (R). A standard deck of cards has an equal number of red and black cards.

Assertion (A). Weather forecasts use probability to predict the chance of rain. )
Reason (R). Meteorologists use historical weather data and current conditions to calculy,
probabilities.

Assertion (A). The probability o
Reason (R). A standard dice has three odd num

f getting an odd number when rolling a standard dice is 1/2,

bers (1, 3, 5).

Probability is a way to measure the chance of something happening. It helps us predict the likelihood of

different outcomes.
ible results from an experiment.

- In probability, an event represents one or more posst
* In probability, an experiment is something that can be repeated, with defined potential outcomes each

time.

« In probability,

the sample space includes all possible outcomes that could occur in that experiment.
An event is a subset or a grouping of some possible outcomes from the overa

Il sample space.

ézlu’rion Time

1.

)

What is probability ?
Ans. Probability is the measure of how likely an event is to happen.

What is an impossible event ?
Ans. An impossible eVent is an event that cannot happen and has a probability of 0.

What is a certain event ?
Ans. A certain event is an event that will definitely happen and has a probability of 1.

How is an event related to sample space ?

Ans. In simple terms, an event covers one or more of the potential ways an experiment could turn
out, taken from all the possibilities in the sample space for that experiment or trial. Defining the
events and sample space is crucial for calculating probabilities.

If you roll a dice, what is the probability of getting a 3 ?
Ans. 3 is one probable outcome out of six possible outcomes. So,

Probability of getting a 3 = % ~0.167 or 16.7%

This is because a standard dice has 6 sides, each with an equal chance of landing face up-

If you draw a card from a standard deck of 52 cards, what is the probability of drawing an Ace?
Ans. There are 4 Aces in a deck of 52 cards. So,
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11.

12.
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How i$ probability used in sports ?

St‘ratEg' ' |

How do meteorologists use I”'Ul’ﬂb”fh/ ?

\n=. Meteorologists use probabjl;
ili ; o . .
cevere weather events, ty to predict weather conditions like rain, temperature, and

How is probability used in traffic estimation 2

\ns. Probability is used in traffic estimati '

: Ces ; L . .
. timation to predict traffic jams, travel times, and accident

What does a 70% chance of rain mean ?

Ans. A70% chance of rain means that there is a high probability that it will rain.

What is an equally likely event ?

Ans. Anequally likely event is one where all possible outcomes have the same chance of occurring.

How does probability help in making decisions?

Ans. Probabili'ty helps in making decisions by providing a measure of the likelihood of different
outcomes, allowing for more informed choices.

Practical Session
A jar contains 5 red marbles, 3 blue marbles, and 2 green marbles. What is the probability of picking a blue
marble?

Solution. First, count the total number of marbles: 5+3 +2 =10
The number of blue marbles is 3.
So, the probability is :

Probability = % =0.3 or 30%

. There are 20 students in a class, and 12 of them are girls. What is the probability of picking a girl’s name out of a

hat?
Solution. The total number of students is 20, and the number of girls is 12.
So, the probability is :
Probability = ;—; =0.6 or 60%

. Inaschool of 500 students, 150 students play football. What is the probability that a randomly selected student

Solution. The total number of students is 500, and the number of students who play football is 150.

So, the probability is :

0
Probability = E—
00

plays soccer ?

=0.3 or 30%

- A spinner has 8 equal sections, numbered 1 to 8. What is the probability of the spinner landing on an even

number ?

Solution. There are 4 even numbers (2, 4, 6, 8) out of 8 sections. So, the probability is :

4
Probability = P =0.5 or 50%



S.100  ARTIFICIAL INTELLIGENCE-IX (Supplement)

/ ( GLOSSARY

Probability A measure of the likelihood that an event will occur.
Event Something that happens or could happen.

Sample Space Total Possible Outcomes; All the outcomes that cou
Certain Event An event that is sure to happen.

Impossible Event An event that cannot happen.

Likely Event An event that has a good chance of happening.
Unlikely Event An event that has a small chance of happening.
Equally Likely Events Events that have the same chance of happening

O4ssignmenf
Rt

Id possibly happen.

1. If a dice is rolled, what is the probability of getting an even number?
(a) 1/2 (b) 13 () 1/4 (@) 1/6
2. In a traffic estimation system, probability helps in:
p (a) Designing new cars (b) Predicting travel times
A (c) Playing music (d) Cooking food
R 3. A certain event has a probability of:
T @0 () 0.5 (c) 1 (d) 0.75
B 4. What does a probability of 0 mean? -
(a) The event is certain to happen. (b) The event is impossible.
(c) The event is likely. (d) The event is equally likely.
5. The probability of drawing a King from a deck of cards is:
(@) 1/13 (b) 1/4  (0)1/52 (d) 1/26
6. Probability helps meteorologists predict:
(a) Earthquakes - (b) Rainfall (¢) Volcanoes (d) Tides

7. Which event has a 25% chance of occurring?
(a) Rolling a 2 on a standard die
(b) Drawing a heart from a deck of cards
(c) Flipping a coin and getting heads
(d) Picking a red marble from a bag with 4 marbles (1 red, 3 blue)
8. If the probability of it raining tomorrow is 0.2, it means:
(a) It will definitely rain. (b) 1t is unlikely to rain.
(¢) It is certain not to rain. (d) 1t is equally likely to rain or not rain.
9. Al uses probability to:
(a) Draw pictures (b) Make weather forecasts
(c) Write music (d) Design buildings
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_ The sum of probabilities of al) possible out

. Probability helps in making better
7. An event that is certain to happen is called a

. The probability of drawing a King from a deck of ca
. The probability of a fair coin landing on heads is
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(cqlmll\' likely) 8pp0ning S S0t happening is called an

(s comes is al .
The probability of rolling a 5 on, 5 —— ways . (1)

! d die is - (1/6)
Meteorologists use probability to predict (weather)
Traffic engineers use probability to predict traf

. fic . (jams
A probability of 0 means an event jg . (impossible) jams)

. (decisions)
event. (certain)

rdsis ___ . (1/13)

sy . . D (0.5)
The probability of flipping a coin and getting heads or tails is 0.5. (F)

The probability of drawing an Ace from a deck of cards is 1/4. (F)
A likely event has a low chance of happening. (F)

Probability is not used in weather forecasting. (F)

Al uses probability to make decisions based on data. (T)

. A 50% chance of rain means it is equally likely to rain or not rain. (T)
. What is probability ? How is it useful ?

. Define these terms : (i) event), (ii) experiment, (iii) sample space

What are different types of events? What is their probability ?

. What is the probability of drawing an Ace from a standard deck of cards ?

What is the sum of probabilities of all possible outcomes of an event ?

- What is the probability of flipping a coin and getting heads ?

What is the probability of rolling a 4 on a standard die ?

PRACTICAL ASSIGNMENT

. Identify the Probabilities

A weather report states :
“There is a 40% chance of rain tomorrow and a 60% chance of sun.”
() What is the probability of rain ?
(i) What is the probability of no rain ?
(iii) Is rain impossible or certain to occur ?
Think of a real-life situation where probability is used, for example :
x Probability of getting a parking spot
% Probability of winning a game or contest
% Probability of being late for school

Discuss with your friends and identify the possible events and their probabilities.

event.

S.101
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Introducing
Generalive Al World

Do you know what is Generative AI ? To introduce it, just know that it is the creative
form of AL Let us now notice how creative can Generative AT be, through the following

activity.
Activity 1 Can you spot the real vs Al-generated image ?

Carefully look at the following two images.

%&“‘\4@?. i %

Identify which of these images is real and which one is created through generative Al ?

Solution. Real Image is: A Generative Al image is : B

Activity 2 Can you spot the real vs Al-generated image ?

Carefully look at the following two images.

Identify which of these images is real and which one is created through generative Al ?

Solution. Real Image is : C  Generative Al image is : D

S.104
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Activity 3

“generated image ?

Carefully look at the following two images.

k-

Identify which of these images is real gng which one is createq through generative Al ?

Solution. Real Image is : E Generative Al image is : F |

Isn't it surprising how generative A can create entirely new images that look real ?

After looking at these images, you must have figured out that Generative Al is a form of

Artificial Intelligence that can create of generate some real looking images. Yes, you are
right, but generative AT is way more than that,

also create articles and text just like a human c
real looking videos.

It can just not only create images, it can
an, or it can even generate music or some

The following session, Introduction to Generative Al would talk about what it is, how it
works, its advantages, challenges, and so forth.

UNIT IV : INTRODUCTION TO GENERATIVE Al




SESSION
A What is Generative Al ¢
|I"||T0dUCﬁ0n I'D )\ Generative Al vs Conventional Al
: A How Generative Al Works ¢
Generahve AI A Generative Al Tools

A Ethical Considerations of Using Generative Al

2.1 INTRODUCTION

You all are aware that Al Artificial Intelligence, has taken the world by storm. Everyone is
aware of it and everyone is using and benefitting from it directly or indirectly. There are

different types of Al that work in different ways for different purposes.

AT belongs to one of these three main types :

(i) Narrow AL This Al can only perform specific, narrow tasks like image recognition/
creation or language/text processing. Virtual assistants like Siri or Alexa are forms
of narrow Al focused on understanding voice commands.

These AI systems can only react to current situations and
Examples include spam filters and
based on your current behavior.

(ii) Reactive Machines.
stimuli, without learning or building memories.

recommendation systems that suggest content

(iii) Limited Memory AL This AI can store knowledge, learn from it, and then use
that learning to perform new tasks and make predictions. It's used in applications
like chatbots, self-driving cars etc. This is one of the most common types of Al today.

Generative Al is a type of narrow Al In this session, we shall discuss what Generative Al is,
its types, tools, benefits and limitations of generative Al, and ethical considerations of

using generative Al
Note

orm

Generative Al is a type of narrow Al, that can only perf
specific, narrow tasks.

2.2 WHAT IS GENERATIVE Al ?

Generative Al is a type of artificial intelligence that can
create new content of different types, such as images,
music, text, or even videos. Imagine you have a robot that
can paint pictures, write stories, or compose songs. That's
what Generative Al can do! It does this by learning patterns
from a large amount of existing data using special
algorithms and then create something new that is similar.

5.106
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example, if you train 3 generatiy e this, For Generative A
of cats, it can then genergt. bras ;\I On millions of pictyres Generative Al is a type
look real but have nevey existed b fnew ooy that  ofsficil inelgece tha
efore, It essentiall can create new content of
t a cat look - htially learns
wha s like by Studying the training data ?,:;;r:m ty,pes’ such as
. S, music, text, or even
Note videos.

popular tools like ChatGPT and DALL-E are based on Benerative A|

2.3

’

Conventional AI follows rules to perform tasks. For example, a calculator uses math rules to
solve problems. In contrast, Generative AI creates new things, e.g., DALL-E creating an

image. Generative AT doesn't just follow rules; it learns patterns from data and uses these
patterns to generate new content,

Following table lists some differences in Generative Al and Conventional AL

Table 2.1 Generative AI vs. Conventional AI

S.No. Conventional AI Generative Al
1. | Itis good at classifying and predicting based on | It is good at creating new content of different types.
existing data.
2| It cannot create brand new data from scratch. | It can create brand new data from scratch.
3. | It follows rules to perform tasks. It doesn't just follow rules; it learns patterns from
data and uses these patterns to generate new content.
4 | It is limited to doing already planned jobs and | It is more creative and flexible and can create new
things.
|__ tasks. g ' : . '
| 5. | It is suitable task-specific responses, e.g., | It can create innovative a.nd creative content, and it
‘ real-time response in automation, or vehicles etc. | can create a variety of things.
’\-‘ 3
I requires clear rules and standards. *| It can create content without preset clear rules.
Note - ,
Regular Al is good at classifying and predicting based on existing data, but can’t create
nev% data or things. However, generative Al is creative and can create new things.
2.3.1 How Generative Al Works 2

Generative AI works by learning from data. Generative models work by first b.eing tr.ai‘ned
on a large dataset, like millions of images or billions of words of text data. lennq training,
the mogel learns the patterns and characteristics of the data. For images, it might leam

features like shapes, textures, colours etc.
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Then when you rovide the trained mo s in a realisti
/ learned t &;\efate brand new content that matches the patter' A re.ahsuc way. Ity
earned to ger d the rules or statistics behind what 3 Teal

. d understoo
like the model has absorbed an s generated output matches those learned pattems,

image or text should look like. Soi g e B
Thus, we can summarise that generative AT works by following s S eps :
(1) Training with Data. The AI looks at lots of examples (e.g., pictures of cats),
(i) Learning Patterns. It learns the patterns in these examples (e.g., fur, eyes, anq

whiskers). )
(iii) Generating. It uses these patterns to create new lmages (e.g,, of cats that look

realistic).

2.4 TYPES OF GENERATIVE Al

Generative Al comes in different types- Few main types of generative Al models are being

listed below :

1. Generative Adversa rial Networks (GANs)
GANs are like a game between two Al systems (two competing Al-based neural networks) : the

Generator and the Discriminator. The Generator creates new content, and the Discriminator
learn from each other until the Generator

P

A tries to quess if the content is real or fake. They
R becomes very good at creating realistic content.
T 2 Variational Autoencoders (VAEs)

onstruct it. This helps them

VAEs learn to compress data into smaller bits and then rec
similar content.

understand the data’s underlying patterns and generate new,

3. Transformers
Transformers are used in language models like ChatGPT. They learn from lots of tex

and can generate new text that looks like a human’s work.

t data

4. Diffusion Models
Diffusion models learn data distributions to generate things like

from text descriptions.

photorealistic images

2.5 EXAMPLES OF GENERATIVE Al

Generative Al is used these days in many fields. Some real-life examples of how Generative

Al is used are :
(i) Image 'Generzftion. Al can create realistic images of people who don't exist.
useful in movies and video games.

(”) Music Composition. Al can compose new music pieces by learning from existing $0"9*
(iii) Text Generation. Al can write stories, articles, and even chat with you like 2 huma

(iv) Video Creation. Al can gen . ing
details. generate new videos or enhance existing ones by add!

This 15
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Figure 2.1 Generative AI use cases

2.6 BENEFITS AND LIMITATIONS OF USING GENERATIVE Al

Generative AI has made fast inroads in our daily work and activities. There are many
benefits of using generative AI models, but there are certain limitations too.

For example, generative AI offers these benefits :

# Creativity. It can aid creativity and automate content creation for things like
marketing materials, artwork, code generation and more.

¢ Efficiency. It can save time by automating routine tasks like generating product
descriptions or design mockups.

¢ Innovation. Generative Al can explore new ideas and concepts that humans may not
think of.

¢ Data Generation. It allows companies to quickly create synthetic data like images to
train other AI systems.

Note

I ience and research, generative models can boost discovery by generating new
n sci :
molecular structures or nano-patterns.

However, Generative Al also has some limitations :

© Quality. The output can be nonsensical, biased, or contain mistakes since the model
just learns patterns.

INTRODUCTION TO GENERATIVE Al S.109 |
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jetal biases present in their training gy,

/ & Bias. Models can unintentionally learn soc .
which will impact their outcomes (which will be then biased outcomes).

o Ethics. There are potential ethical issues around things like deepfakes or impersonating
real people/data.

& Quality. Al-generated content may
must check facts and ensure the correctness 0
article related to policy implementation related t
verify the produced content’s facts and correctness.

not always be high quality or factual. So user
f data before using it, e.g., if you got ay,
o SDG in your area, then you mygt

Note

So while it’s a powerful technology, generative Al needs careful monitoring to ensure

’ responsible use.
Following table lists the benefits and limitations of Generative Al

Table 2.2 The Benefits and Limitations of Generative Al

S.No. Benefits Limitations ]

1. | It can help artists and musicians create new works.

Sometimes the generated content isn't perfect and
needs human improvement.

P = . .
2. | It can come up with ideas that humans might not | If the traiming data has biases, the AI will also be

A think of. biased.

R 3. | It can generate content quickly, saving time and | There are ethical concerns about using Al to create

T effort. fake content.

B

4. | Generative Al can create synthetic data in bulk, Al-generated content may not always be high
which proves useful in situations where bulk data is | quality or factual.

required, such as training AI systems.

4 Activity 1 Use Al to Generate Real Looking Image using GAN Paint

gsing GAN Paint, a tool that lets you modify images with AL You can add trees, (
buildings, and more to a picture just by clicking! Use URL : ganpaint.io

1. Go to ganpaint.io in a web browser.

2. Tt will show a list of images in the lower side and some predefined paint tools/brushes
on the left of image such as to paint grass, trees, clouds etc. (see below)

Selact 2 teatuwe brusty & strength and enpy pasiting !

Pick brush | § I8 : J
type o |

R




Session 2 : INTRODUCTION TO GENERATIVE Al S.111
3. Explore with various tools, actions and images,

Following images show the before and after using cloud brush.

- g prmt-cers ho by L

22 grnornt-geme vizhub i

« c =

GANPaint - Painting with Generative Modeis
HGANPEIN! was reloased 2010 as one of tho first lools 1o allow invage editing

#GANPaMt draws with objectdevel conliol using e doep nelwork Each brus)
nearns i 8 GAN (hat has Jearned 1o draw sconos More lnlrwnmhunl at x:‘.l- :~

iSelect 8 Teature brush & strength end enjpy pamting

After )

2.7 GENERATIVE Al TOOLS

Generative AI tools leverage machine learning models like GANs, VAEs, transformers, and
diffusion models to create new synthetic data outputs like images, text, audio, and more.
These tools have a wide range of potential applications.

Various Generative AI tools are given below :

1. Image Generation Tools

These tools provide features (realistic digital brushes) or use prompts to generate
photorealistic images and artworks. Some examples of Generative AI image generation

tools are being listed in the table below.

Table 2.3 Generative AI Image Generation Tools

; s — ]
_Tool |  Description ' Application Example ‘

|

| 1. | GAN Paint | GAN Paint is a tool that | It is useful for artists/ | An architect can use GAN

| allows users to modify | designers to quickly proto- | Paint to visualize how

images by adding or | type changes in images adding trees might ch_ange

removing objects like trees, | without manually editing. the look of a building’s
. buildings, or clouds. surroundings.

| DeepArt uses AI to turn | 1t helps artists / hobbyists | A user can transform a

2 DeepArt

5‘ applying styles of famous | from ordinary photographs. | artwork that looks like it

f photos into artworks by , create unique art pieces | vacation photo into an |
; artists. was painted by a greater

artist. ?

Some other Generative AI image generation tools are : DALL-E , MidJourney, Stable

Diffusion, Jasper Art, Prompt Hunt, NightCafe, AutoDraw, Designs.ai, and many more.

2. Text Generation Tools
Generative text generation tools can write human-like text on almost any topic. Examples
of Generative AI text generation tools are being listed in the table below.

UNIT IV : INTRODUCTION TO GENERATIVE Al
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Table 2.4 Generative Al Text Generation Tools

| Description

These are examples of con-
'~ versational Al  that
| generates human-like text
| based on the input (prompt)

|

Tool

| 1. | ChatGPT

|
|
]. (lauge.al

| AI Dungeon is a text-based
| game that uses Al to gene-
| rate interactive stories
| based on the player’s

a Y 1
2. Al Dungeon

i Application

| it receives.

S

—

These are used for creating
content, customer service
chatbots, and even for

educational purposes.

I

Example 4

Businesses use them t;
provide 24/7 customer
suppor_t through chatbots,
answering common queries
from customers.

It provides an interactive
and engaging storytelling
experience for entertain-
ment and education.

Players can create and
explore their own unique
adventures, with the Al
generating new scenarios
based on their decisions.

1 | choices.

Some other Generative

3. Music Generation Tools

Generative music ge

Generative Al music generation tools are

Table 2.5 Generative Al Music Generation Tools

A text generation tools are : DuetAlI, Bard, A

neration tools can create real music of different g
being listed in the table below.

nyWord, and many more,

enres. Examples of

AL

Tool Description Application Example
1. Amper Music Amper Music is a platform It is ideal for video | A YouTuber can generate
that allows users to create | creators, marketers, and | background music for their
custom music tracks using | musicians to produce | videos without worrying

royalty-free music quickly.

about copyright issues.

AIVA composes original
music by learning from
existing compositions.

2. AIVA (Artificial
Intelligence
| Virtual Artist)

It is used in creating sound-
tracks for films, video games,

& other multimedia projects.

A filmmaker can use AIVA
to generate an original
score for a movie scene.

Some other Generative Al music generation tools are

Loudly, Musicfy, FM, and many more.

4. Video Generation Tools

: Boomy, SOUNDRAW, Soundful,

Generative video generation tools can generate entirely new video clips from text.
Examples of Generative Al video generation tools are being listed in the table below.

Table 2.6 Generative Al Video Generation Tools

Some other Generative Al video generation tools are : Colossyan, Hour One,

S
T[ Tool Description Application Example
1. ?:;?:,i‘fsqy Rfi;;fil::atzet;zgl?:ggy -:ses It can be useq for entertain- | In  movies, deepfake
A videos | ment, edu_cahon.al- content, | technology can be used t0
where people appear to do and even in political satire | bring historical figures t0
grd say things they never (thgugh it has significant | life or to de-age actors.
. A id. ethical considerations). —e—
2. Synthesia Synthesia allows users to | It is useful for creating | A company ¢€al use |
cr:zte Al-generated videos | training videos, marketing Synthesia to create 3 series
with customizable avatars. | content, and personalized | of training videos featuring 2
| messages. consistent virtual’gfe/se,“w

p-ID, Elai

HeyGen, Runway, Pictory, Deepbrain AI, InVideo, and many more

AM" r‘; 4 v |
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Generative Al tools have become Very popular as the
(i) Creativity Enhancement, They hel

(ii) Efficiency. They can produce high-quality content quickly,
(iit) Accessibility. They make com

(iv) Personalization.

e

Session 2 : INTRODUCTION TO GENERATIVE A S.113 ©

cefits of Generative Al Tools

y offer the following benefits :
p artists, writers, and musicians by providing

new ways to create content,

saving time and effort.

> . plex content creation accessible to people without
specialized skills.

£€I80 They allow for the creation of personalized content tailored to
individual preferences and needs,

ETHICAL CONSIDERATIONS OF USING GENERATIVE Al

As generative Al becomes more advanced and widespread, we need to think about the

ethical implications. Although Generative AI tools offer numerous benefits, they also raise
important ethical issues, such as :

®

L%

®

®

Misinformation. Al-generated content can be used to create fake news or misleading
information. For example, during elections, many fake news or misleading content,

created through Generative AI, were circulated which some people could not suspect
and believed in.

Bias. If the Al is trained on biased data, it can produce biased content. For instance, a
generative Al ad for hiring people displayed high-paying positions to males more

often than to women, because of the data it was trained with, which had biases
against women.

Privacy. Using personal data to generate content can raise privacy concerns. For
example, you must have read about or seen some fake videos circulating of some
famous people. People’s personal data such as information, pictures etc. can be
misused by generative Al to create fake content, which is a big threat to privacy.

Copyright Violations. Al-generated content might unintentionally infringe on
existing copyrights. For example, a generative Al tool created a script for a movie
inspired by a novel, which is copyrighted. This is copyright infringement.

Thus, before using the generative AI tools, one must follow and ensure the following
ethical considerations :

(1) The users must ensure that the Al training data is fair and unbiased.
(if) The users must protect individual privacy and prevent misuse like spreading

misinformation.

(i) Users must consider challenges like automated generation of malicious code or

explicit content and must have ways to handle it.

(iv) Users must honour intellectual property and licensing. They must ensure that the

Al-generated content is not violating this.
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/ To help guide ethical Al development, groups hke
Co-operation and Development) have proposed princip

and accountability for these systems.

Technology companies deploying gen
identify and mitigate ethical risks. Humans should alway:

powerful Al systems.

check Point

1. What is Generative Al ?
(a) A type of Al that follows rules to perform tasks

the OECD (Organisation for Economi,
les around transparency, 1obustnegg

erative Al will need clear policies and practices ¢,
s have oversight over thege

Multiple Choice Questions (MCQs)

(b) An Al used for data analysis

(c) A type of Al that creates new content (d) A robot that can paint pictures

. Generative Al can create:

.
N

(b) Only images

(a) Only text
(c) Only music (d) Images, text, music, and videos
p 3. Which of these is an example of narrow Al ?
A (a) A chess engine (b) Siri or Alexa
R (c) A spam filter (d) Both (4) and (b)
T 4. Which of the following is a tool that turns photos into artworks ?
B (a) GAN Paint (b) DeepArt (c) ChatGPT (d) AI Dungeon

5. What are Generative Adversarial Networks (GANs) composed of ?
(b) Encoder and Decoder

(a) Generator and Discriminator
(d) Player and Opponent

(c) Painter and Viewer
6. Which Generative Al tool is used for generating human-like text ?
(a) DeepArt (b) Amper Music (c) ChatGPT
7. What does VAE stand for in Generative Al ?
(a) Variational Adversarial Encoder
(c) Variational Autoencoder

(d) Synthesia

(b) Virtual Artificial Environment
(d) Visual AI Encoder

8. Which tool allows users to create custom music tracks using Al ?

(a) AIVA (b) DeepArt (c) Amper Music (d) GAN Paint
9. Deepfake technology is mainly used for :
(a) Creating realistic videos (b) Composing music

(c) Writing stories (d) Analyzing data

10. Which of the following is a key benefit of Generative Al ?

(a) Reduces creativity (b) Produces low-quality content
(c) Enhances efficiency (d) Decreases accessibility
11. A tool that creates Al-generated videos with customizable avatars is called :
(a) ChatGPT (b) Synthesia (c) AI Dungeon (d) GAN Paint
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Ethical concerns of Generative Al include : \‘f
(a) Increasing creativity (b) Speeding up processes |
(¢) Misinformation (d) Enhancing accessibility

Which type of Al learns from text data to generate new text ?

(@) GAN (b) VAE (c) Transformer (d) Deepfake
A common use of AIVA is :

(a) Writing articles (b) Generating realistic images

(c) Composing music (d) Creating video games
Which Al tool is used to modify images by adding or removing objects ?

(a) GAN Paint (b) DeepArt (c) ChatGPT (d) Amper Music
Generative Al tools can help artists by : |

(a) Making content creation slower (b) Increasing the complexity of artwork

(c) Providing new ways to create content  (d) Reducing the need for creativity

Which of the following is NOT a limitation of Generative Al ?
(a) Quality issues (b) Bias in data
(c) Creativity enhancement (d) Ethical concerns

An Al tool that allows users to play text-based interactive stories is :

(a) Synthesia (b) GAN Paint (c) AI Dungeon (d) DeepArt
A common ethical issue with deepfake technology is :

(a) Improving video quality (b) Creating personalized content

(c) Misleading viewers with fake videos (d) Composing music for movies

Which group proposed principles for ethical Al development ?

(a) OECD (b) OpenAl (c) DeepMind (d) Anthropic
What type of Al is used in RunwayML for creating images and videos ?

(a) Conventional Al (b) Generative Al

(c) Analytical Al (d) Reactive Al
Generative Al is different from conventional Al because it :

(@) Follows strict rules (b) Creates new content

(¢) Only analyzes data (d) Does not learn from data

Fill in the Blanks

is a type of artificial intelligence that creates new content.
Regular Al is good at classifying and predicting based on data.
Generative Al learns by studying patterns from a large of data.
Transformers are a type of model great at text.

are used to create photorealistic images and deepfakes.
Generative Al could potentially learn and amplify societal
The _____ has proposed principles around ethical Al development.
Generative Al can explore ideas that humans may not _ of.

) GENERATIVE Al
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7. One limitation of Generative Al is potential ____

Tools like DALL-E and Stable Diffusion use _to generate images.

There are concerns around the property of /\I-genvratcd content.
These models leam the __ behind what real data looks like. ' y
is a tool that allows users to modify images by adding or removing objects.

uses Al to turn photos into artworks.

GANs consist of a Generator and a
VAE stands for Autoencoder.

is a tool that creates Al-generated videos with customizable avatars.

in data.
ChatGPT is an example of a model.

True/False Questions

Generative Al can create entirely new data like images and text.
GANS have only one neural network.

Narrow Al can only perform specific, narrow tasks.

Limited memory Al cannot store knowledge or learn.
Generative Al creates new content by following fixed rules.
VAE:s are used for image generation.

Generative Al can be used to enhance videos.

AIVA is used to generate realistic text.

GAN Paint can add or remove objects in images.

Ethical concerns of Generative Al include misinformation.
Generative Al always produces perfect content.

Generative Al only analyzes data without creating new content.
ChatGPT is a Transformer model used for text generation.
DeepArt is an Al tool for composing music.

One limitation of Generative Al is potential bias in data.
Generative Al is different from conventional Al because it follows strict rules.

Competency Based Questions

A company wants to create a series of training videos quickly without hiring actors. They want
customizable avatars that can deliver training content effectively.

(/) Which Al tool should they use ?

(a) DeepArt (b) Synthesia (c) Al Dungeon (d) Amper Music
(i)) Why is Synthesia a good choice for this task ?

(a) It composes music

(b) It creates Al-generated videos with customizable avatars

(c) It generates human-like text

(d) It turns photos into artworks

(i) If they have to use a tool other than Synthesia, which of the following tools can help them
create videos ?

(@) Claude Al (b) Boomy (¢) Runway (d) Gemini
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5 An artist wants to experiment with creating artwork in the style of famous painters using A e
(i) Which tool should the artist use ? .
(2) ChatGPT (b) DeepArt (c) GAN Paint (d) Synthesia

(i) What benefit does DeepArt offer to the artist ?
(@) Generates text
(b) Turns photos into artworks in the style of famous painters
(c) Modifies images by adding objects (d) Composes music
(iif) If the artist is exploring using Al to generate novel digital artworks. Which generative Al
approach creates new images ?

(a) Reinforcement learning

(b) Classification model

(c) Generative adversarial network (GAN)
(d) Supervised learning

3. A writer wants to include some conversations for their novel using Al
(i) Which Al tool should the writer use ?

(a) Claude AI  (b) Synthesia (c) ChatGPT (d) Amper Music
(i) The tool(s) that you chose for the above question, what do they do?
(a) generate images (b) create music tracks

(c) generate human-like text conversations
(d) create lots of text

(iii) What type of Al system would it be it also includes language translation?
(a) Narrow Al (b) Reactive machine
(c) Limited memory Al (d) General Al

4. A company wants to automatically generate product descriptions for e-commerce website.
(1) Which generative Al tool would be most suitable ?

(a) DALL-E (b) ChatGPT (c) Boomy (d) Soundful

(i) What is a potential limitation of using generative Al like ChatGPT for generating product

descriptions ?

(a) The output text will always be factually accurate.
(b) It cannot handle long-form content.
(c) The descriptions may lack contextual understanding.
(d) The AI will require too much computational power.

(ii) What approach could the company take to improve the quality of Al-generated product
descriptions ?

(a) Use narrower training dataset
(b) Combine the Al output with human post-editing
(c) Train the model on competitor website data
(d) Reduce the model’s complexity
5. A biotech firm wants to accelerate drug discovery by generating new molecular structures.
(i) Which generative Al model should they use ?
(a) A diffusion model (b) A variational autoencoder (VAE)
(c) GPT-3 (d) A convolutional neural network

UNIT IV : INTRODUCTION TO GENERATIVE Al "N \
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/ (i) What is a key challenge in using generative Al for drug discovery ?

() Models can propose molecules that violate chemical rules

(b) The compute costs are too high
(¢) Models cannot learn 3D molecular structures
() Lack of large, high-quality training data

(i) How can firms address some of the limitations in t
(a) Use simpler machine learning models
(b) Combine generative Al with other met
(¢) Train the model only on failed drug candidates
(d) Reduce the complexity of the generative model

his application ?

hods like virtual screening

Assertion & Reasoning Questions

Directions

In the following questions, a statement of assertion (A) is followed by a statement of reason (R).

Mark the correct choice as :
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false (or partly true).

(d) A is false (or partly true) but R is true. (¢) Both A and R are false or not fully true.

-1 X >

1. Assertion (A). Generative Al can create new content such as images, text, music, and videos.
Reason (R). Generative Al uses patterns learned from existing data to generate new content.
2. Assertion (A). GAN Paint can add objects to an image.
Reason (R). GAN Paint is used to create human-like text.
3. Assertion (A). Deepfake technology is mainly used for composing music.
Reason (R). Deepfake technology creates realistic videos where people appear to do or say things
they never did.
4. Assertion (A). Generative Al enhances creativity.
Reason (R). Generative Al tools provide new ways to create content quickly and efficiently.
5. Assertion (A). Generative Al can only be used for creating text.
Reason (R). Generative Al tools include image, text, music, and video generation.

xJ

6. Assertion (A). Ethical concerns of Generative Al include bias in data.
Reason (R). If Al is trained on biased data, it can produce biased content.

7. Assertion (A). GANs consist of just a single neural network
Reason (R). GANs actually have two neural networks - a generator that creates output, and a
discriminator that tries to classify it as real or fake.

8. Assertion (A). Using generative Al requires no human oversight.
Reason (R). Generative Al models can produce biased, nonsensical or unintended outputs, s0 they
require careful human monitoring and control.

9. Assertion (A). Generative Al's outcomes must be critically observed from an ethical lens.

Reason (R). There are potential ethical issues with generative Al like privacy violations, bia%
deepfakes, intellectual property, and malicious content generation.



LET Us REVISE

~ Al belongs to one of these three main types: Narrow Al, Reactive Machines, and Limited Memory Al
.. Generative Al is a type of Narrow Al
~ Generative Al is a type of artificial intelligence that can create new content of different types, such as
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images, music, text, or even videos.

« Popular tools like ChatGPT and DALL-E are based on generative AL
. Regular AI is good at classifying and predicting based on existing data, but can't create new data or

things. However, generative Al is creative and can create new things.

. Generative Al works by following these steps : (i) Training with Data, (ii) Leamning Patterns, (iii) Generating.
« Few main types of generative AI models are : Generative Adversarial Networks (GANs), Variational
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Autoencoders (VAEs), Transformers, and Diffusion Models.

Generative Al is used for many things, such as : Image Generation, Music Composition, Text Generation,
Video Creation, etc.

Although Generative A tools offer numerous benefits, they also raise important ethical issues, such as:
Misinformation, Bias, Privacy, Copyright Violations, etc.

Before using the generative Al tools, one must follow and ensure ethical considerations.

lution Time

. What is Generative AI? What type Al is it ?

Ans. Generative Al is a type of artificial intelligence that creates new content such as images, text,

music, and videos by learning patterns from existing data.

Generative Al is a type of narrow Al that can only perform specific, narrow tasks like image

recognition/ creation or language/text processing.

. What are the two main components of GANs ? What are their roles ?

Ans. The two main components of GANSs are : the Generator and the Discriminator.
The Generator creates new content, and the Discriminator tries to guess if the content is real or fake.

These two work in tandem by helping each other and improving the content being generated.

. How do text generator tools like Claude, Al, ChatGPT generate text ?

Ans. Text generator tools like Claude, Al, ChatGPT generate text by learning from large amounts of

text data. From the bulk of data fed to them, they starting identifying patterns and their

interconnections. Then using the learnt patterns, they can create human-like text.

. Name a tool that uses Al to turn photos into artworks.

. What does VAE stand for ? What does it do ?

the data’s underlying patterns and generate new, similar content.

. What are some ethical concerns related to Generative Al ?

Ans. DeepArt.

Ans. VAE stands for Variational Autoencoder.
VAEs learn to compress data into smaller bits and then reconstruct it. This helps them understand

Ans. The main ethical concerns related to Generative Al are :
X Misinformation. Al-generated content can be used to create fake news or misleading information.

* Bias. If the Al is trained on biased data, it can produce biased content.

UNIT IV :

N\

INTRODUCTION TO GENERATIVE Al
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» Privacy. Using personal data to generate content can raise privacy concerns.
content might unintentionally infringe on existin
' 5

» Copyright Violations. Al-gencrated
copyrights.
What are some benefits and limitations of Generative Al ?

Ans. Generative Al offers the following benefits and has the following limitations,

-
/e

r-‘ s - ——‘——_“_—_’—-_"-‘ L) \‘ﬁ
SNo.| Benefits . __Limitations

| 1. | It helps artists and musicians create new works. Sometimes thg generated content isn't perfect and
| | _needs human improvement.

| 2. | It comes up with ideas that humans might not think If thz training data has biases, the Al will also e
; | of. biased.

There are ethical concerns about using Al to create
fake content.

a in bulk, which proves Al-generated content may not always be high
uired, such | quality or factual.

3. | It generates content quickly, saving time and effort.

| 4. | It can create synthetic dat |
' useful in situations where bulk data is req

as training Al systems.

8. How is gencrative Al different from Conventional Al ?
Ans. The differences in Generative Al and conventional Al can be summarised as :

Generative Al

S.No. Conventional Al
Good at creating new content of different types.

1. | Good at classifying and predicting based on existing
data.
Cannot create brand new data from scratch.

Follows rules to perform tasks.

Can create brand new data from scratch.

Learns patterns from data and uses these patterns to
generate new content.

More creative and flexible and can create new things.

Can create innovative and creative content and it
can create a variety of things.

Can create content without preset clear rules.

(oo IEEREE- I S

4. | Limited to doing already planned jobs and tasks.

5. | Suitable for task-specific responses, e.g., real-time
response in automation.

6. | Requires clear rules and standards.

Practical Activity

1. Al can generate human-like speech and vocals, imitating voices. Try interacting with an Al assistant that can
have natural conversations. (you may use a fun chatbot like simsimi - url simsimi.com, or any other of your
choice
Solution.

1. Open URL simsimi.com
2. Choose preferred language and start chatting. Make sure to object if you do not like any response:

[ Searn - lee x4 - K

- 0 = dmsmcomcn s 0O 0
SimSimi SEAVICE  STOSE  ABDUTUS
- nevermind -
Toscn
Gty b
own :
- Your i
Fote E.



C GLOSSARY

Generative Al a type of artificial intelligence that can create new ¢

conventional Al a type of artificial intelligence that
predicting based on existing data.

Session 2 .

ontent of different types.

ignmen

10.
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Generative Al can create new data like :

(a) Images (b) Text (c) Audio (d) All of these
Which is NOT a type of generative Al model ?

() Generative Adversarial Networks (GANSs)

(b) Variational Autoencoders (VAEs)

(c) Convolutional Neural Networks (CNNs) (d) Transformers
How does generative Al learn to create new content ?

(a) By studying a dataset of existin

(b) Through manual Programming

(c) It doesn’t actually learn

g data and learning patterns

(d) None of these
The process of training Generative Al involves :

(a) Only following fixed rules
(c) Ignoring data patterns
What is the GAN in GAN Paint ?

(a) Generative Adversarial Network
(c) General Art Network

(b) Learning from examples
(4) Generating content without prior data

(b) Graphics Animation Network

(d) None of the above
Generative Al has potential benefits in which area ?
(a) Automating content creation (b) Aiding scientific discovery
(o) Creating synthetic training data (d) All of these
What is a key ethical risk of generative Al ?

(a) It could automate too many jobs (b) It requires too much computing power

(d) None of the above
Which statement about generative Al is (FALSE) ?

(a) It learns patterns from data to create new outputs
(b) Current systems have no limitations

(¢) It could preserve societal biases

() It can generate images, text, audio etc.

(d) It raises intellectual property concerns
Generative Al models need to be trained on :

(@) A small dataset of examples (b) Handwritten rules and logic !

(c) A large corpus of data (d) Nothing, they create data spontaneously
What is a diffusion model good at generating ?

(a) Deepfakes (b) Computer code

(¢) Photorealistic images (d) All of the above

UNIT 1V ; INTRODUCTION TO GENERATIVE Al
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Al differs from mnventional A

11. Generative
\Y new d(“ﬂ

(@) Generate entirel
limited hardware

(¢) Run on very
el like GPT-3 jg an exam
() VAE
e abbreviation GAN sta
al Network
Network

12 A language mod
(@) GAN

What does th
(a) Generative Adversari

(c) Geometric Animation

3 nd for?

14. Generative Al cannot be use
(a) Generating new fashion designs

(c) Providing medical diagnoses

Generative Al helps in innovation by :
(a) Sticking to traditional methods
(c) Slowing down the creative process

—
o

16.
(a) Always produces perfect content

(c) Saves time and effort
What does generative Al do?
(a) Classifies data
(c) Analyzes existing data
Generative Al learns patterns from:
(2) A small amount of data
(c) A large amount of existing data
What does a GAN consist of ?
(a) One neural network
(c) Three neural networks
What is a potential benefit of generative Al ?
(a) Increased cybersecurity risks

17.

- X > U

18.

19.

20.

1 in that it can :

ple of what ty

d for which of these ?

Which of the following is an advantage of using

() simply classify Of predict on existing dat,

() Both (v) and ©
pe of generative Al?
(d) Diffusion model

(©) Transformer

(b) Generative Art Network
(d) None of the above

(b) Automating website coding
(d) Creating marketing videos

(b) Generating new ideas and content
(d) Reducing the number of creative outputs

Generative AI?
(b) Can be biased
(d) Ethical concerns

(b) Creates new data
(d) All of these

(b) No data at all
(d) Human instructions

(b) Two competing neural networks
(d) No neural networks

(b) Job displacement

c) Aiding creativity and automating content creation

(d) More energy consumption
21. What is a limitation of generative Al ?
(a) Requires very little training data

(b) Always provides factual and high-quality output
’ u

-1

output can be nonsensical or biased

(a) Faster computing speeds
(c) Lower hardware costs

(a) Narrow Al
(C) Limited memOry Al

. Whi j
thh type Of Al ]USt reacts to current Sﬁmul.
1

(4) Eliminates human creativity

’. What is an ethical concern with generative Al ?

B) ] .
(b) Protecting individual privacy
(d) Reduced energy usage
?
(b) Reactive machines

(d) Generative Al



26.

27.

28.

34

31.

32.

33.
34.
35.
36:
& 78
38.
39.
40.
41,
42.
43,
44,
45.

46.
47.
48.
49.
50.

(a) VAEs (b) GANSs (c) Transformers (d) Diffusion models
. Generative Al can be applied to which of these fields?
(a) Drug discover (b) Computer-aided design
(c) Creating synthetic training data (d) All of these
Generative Al essentially learns the behind the training data.
(a) Rules & Patterns (b) Keywords
(c) Programming logic (d) Mathematical equations
Which is NOT a potential ethical issue with generative AI?
(a) Automated malicious code generation (b) Deepfakes and misinformation
(c) Increased energy efficiency (d) Privacy violations

B S
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What type of generative Al is used for photorealistic image generation ?

Limited memory Al is commonly used in:
(@) Game playing  (b) Self-driving cars (c) Computer vision (d) Both (a) and (b)

What type of generative Al can generate new text?

(a) VAEs (b) Transformers c) GANs (d) Diffusion models
An Al tool that learns from existing compositions to create new music is:
(a) AIVA (b) DeepArt (c¢) GAN Paint (d) Al Dungeon
Whose principles guide ethical AI development ?
(a) United Nations (b) OECD (c) World Bank (d) European Union
Generative Al requires oversight.
(a) No (b) Limited (c) Extensive (d) Human
Generative Al learns from a large amount of existing data. (patterns)
GANs consist of (a number) competing neural networks. (two)
are great at generating text. (Transformers)
____ models learn data distributions to generate images. (Diffusion)
___is a tool that generates images from text prompts. (DALL-E or other similar tool)
Al performs specific, narrow tasks. (Narrow)
___ machines only react to current stimuli. (Reactive)
Al can learn and make predictions. (Limited memory)
The _____ provides principles for ethical Al development. (OECD) ?

Generative Al requires supervision. (human)

Al is a type of Al that can create new data like images, text, and audio. (Generative) |
Generative Al learns from data and identifies . (patterns) |
A Generative Al tool that helps filmmakers create original scores is . (AIVA or Boomy or
Soundful or any other music generator tool)
One ethical concern with Generative Al is the creation of news. (fake)
Synthesia is useful for creating training with virtual presenters. (videos)
or factual. (accurate)

A key limitation is that Al-generated output may not be fully
Generative Al classifies existing data. (I)
Generative Al learns from a small dataset. ()
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51. Generative Al essentially leamns the rules of the data. (T)

52. GANs have two neural networks. (1)

53. Transformers generate images. (F)

54. A Generative Al limitation is biased or low-quality output. (T)

55. Narrow Al is very general intelligence. (¥)

56. Reactive machines have memory. (F)

57. Limited memory Al makes predictions. (T)

58. Generative Al learns rules of the data. (T)

59. Chatbots use limited memory Al (T)

60. VAEs leamn surface patterns. (F)

61. Diffusion models generate from data distributions. (T)

62. Transformers can write human-like text. (T)

63. Generative Al raises no ethical issues. (F)

64. VAEs learn the underlying patterns in data. ()

65. Transformers like GPT-3 can generate human-like text. (T)

66. What is generative Al ?

67. What are the three main types of Artificial intelligence? Which category does Generative Al belong
to?

68. Name three types of generative Al models.

69. What is a GAN ?

70. How do diffusion models work ?

71. What does a tool like DALL-E do ?

72. List a benefit and a limitation of generative AL

73. What type of Al do self-driving cars use ?

74. Name some (i) image creation generative Al tools, (i) text creation generative Al tools, (iii) music
creation generative Al tools, (iv) video creation generative Al tools

o - = > v

75. How is generative Al different from conventional, regular Al ?
76. What are some ethical concerns with generative Al ?

PRACTICAL ASSIGNMENT

1. Image Generation. Tools like DALL-E, Stable Diffusion, and Midjourney use text prompts to generate
photorealistic images and artworks.

Use one of these tools to create poster for your school’s annual day.
2. Text Generation. Large language models like GPT-3 can write human-like text on almost any topic.

Use one of these tools to create text descriptions for various plays which are participating in the
Annual School Theatre Festival. '

3. Video Synthesis. Using generative Al tools that can generate entirely new video clips from text,
create a short video of a “dog riding a skateboard”.
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S i ; , and Deployment (Pa

Soscion © - Modelling, Evaluation e 5. ®) 6 @
1. (@ 2. (a) 3. () 10. (@) 11. () 12. (b)
o0 © 8. (0) 9. () 16' (@) 17. () 18. (o)
13. () 14. (b) 15. (0) 22' @

19. (d) 20. (b 21. (0) g
Unit Il : Data Literacy

<ecsion 1 : Basics of Data Literacy (Page S.25)

Multilple(bfhoice Queiio?;) - . 5. ) 6 @
. d) 8. (b) 9. () 10. () 1. @ 12. (a)
1B. @ 4. (2) 15. () 16. (d) 17. (d) 18. (a)
19. (0 20. (b) 21. (d) 22. (@) 23. (@)

Fill in the Blanks

2. fact-check 3. Data Literacy Process

1. understand, analyze, communicate
4. personal information 5. Data Security

6. informed 7. Explore & Visualize, Analyze & Communicate
8. data breaches 9. Security/Privacy
10. strong 11. software updates / security patches
12. unknown / untrusted 13. encryption 14. HTTPS, VPNs
15. cyber threats 16. awareness 17. data-driven
True/False Questions
1. F 2. F . T 4. F 5. F 6. F
7. T 8. F 9. F 10. F 11. F 12. F
13. F 14. T 15. F 16. T 17. F 18. T
19. F 2. T 21. F 2. T
Competency-Based Questions
L (9 2. (d) 3. (o) 4. (o)
Assertions and Reasons
L (o) 2. (d) 3. (c)
7 © 4. (@@ 5. (a) 6. (b)
Sescion 7 : Acquiring Data, Pr ;
| quiring ocessing, and Interpreting Data (Page S.41)
Multiple Choice Questions
1 (9 2, (b) 3
- (o)
7. (b) 8. (b) 9 (d) 1:' (©) 5. (a) 6. (0
1. () 1. () 15. () 16, o 1. () 12. ()
19. (o) 20. (d) 21, (b) - () 17. (o) 18. (¢)

25. (c) 22, (b) 2. () 2. ()




41

Fill in the Blanks
1. Qualitative 2. Quantitative 3. subjective

4. objective 5 :
© Preparing
7. acquisition 8. acquisition Y. data preprocessing 10. data Cle:\ing prepm@“'“g
11. Data integration 12. Descriptive 13. Diagnostic
14. Dredictive 15. Prescriptive 16. Diagnostic
True/False Questions
LT 2T 3. F 4. F 5 T 6. F
- F 8. T 9. F 10. F 1. T 12. F
13. F 4. F 15. F 16. F 17. T 18, F
19. F 20. F 21 T 2. F 23. F
Competency-Based Questions
1 (o) 2. (o) 3. (0) 4. (b)
Assertions and Reasons
1 (a) 2. (o) 3. () 4 (o) 5. (b) 6. ()
7. (b) 8. (a)
Unit IIl: Math for Al (Statistics & Probability)
Session 1 : Importance of Math for AI (Page S.68)
Multiple Choice Questions
1 (b) 2. () 3. (9 4. (b 5. (b) 6. (a)
7. (b) 8. (a) 9. (a) 10. (9) 1L (o) 12. (o
Fill in the Blanks
1. data 2. predictions 3. Statistics 4. Linear algebra
5. Probability 6. multidimensional
7. gradients 8. trends 9. uncertain 10. statistics
True/False Questions
1. F 2. F 3. T 4, F 5 F 6. T 7.T
Competency-Based Questions
1L (o) 2. (b) 3. (¢ 4. (0 5. (a), (o)
Assertions and Reasons
1 (1) 2. (a) 3. (b) 4. (1) 5. (c)
Session 2 : Statistics in Real Life (Page S.81)
Multiple Choice Questions
1 (a) 2. () 3. (a) 4. (o) 5. (a) 6. @ 7.()
Fill in the Blanks _
1. data 2. game 3. weather 4. trends 5. analysis 6. disaster
7. risk 8. performance ‘
True/False Questions
| 7.T
1. F 2. T 3. F 4 T 5. F 6. F
Competency-Based Questions
1L @) 2. (d) 3. (d) 4. ()

Assertions and Reasons

: 1. (a) 2. (a) 3. (b) 4. (o) 5. (d) }
MW

$.127
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Session 3 1 Probability in Real Life (Fage 5.94)

Multiple Choice Questions . © 4. (b .'; (a) 6. (b)
1. () 2. (@ 9' ®) 10. (c) 1. (a) 12, (c)
7. (@) 8. (b) ' 6. (@
B t:) 1. (0) 15. (1) 16. (

Fill in the Blanks 4 13 5 1 6. 13

3. impossible

1. Probability 2. 0.5 10. predictions  11. 07

7. high 8. players 9. travel
True/False Questions T 4. T 5. F 6. F
1 F 2. T : . o T 11. F 12. T
7. T 8 F ’ 17. T 1
16. F . 8. T
1B. T 19T 5. T
19. T 20. F
Competency-Based Questions
5. .
1 (@ 2. (¢ 3. (b) 4. ) © 6. @
Assertions and Reasons
L @ 2 (@ 3. (1) 4. (@) 5. (a) 6. (c)
Unit IV : Introduction to Generative Al
Session 2 : Introduction to Generative Al (Page S.114)
Multiple Choice Questions
1 () 2. (d) 3. (d) 4. (b 5. (a) 6. ()
7. (o) 8. () 9. (a) 10. (¢ 11. (b) 12. (o)
13. (o) 14. (c) 15. (a) 16. (¢) 17. (¢) 18. (o)
19. (o) 20. (a) 21. (b) 2. (b)
Fill in the Blanks
L. Generative Al 2. existing 3. dataset/corpus 4. generating
5. GANs 6. biases 7. OECD 8. think
9. text prompts 10. intellectual 11. patterns/rules 12. GAN Paint
13. Deep Al't 14. Discriminator 15. Variational
16. Synthesia 17. bias 18. Transformer
True/False Questions
LT 2. F 3. T
7. T 8. F 9 T 4. F 5 F 6. T
B u T .1 10. T 1. F 12. F
B : 16. F
Competency-Based Questions
L= @-®); i) - (o) )
3. (lb)—(ﬂ)/ ©; @)-(); (iii) - (a) 4' (’?‘(b); @) - (b); (i) - (c)
S =) ()= @); i) - (b) - =0 (i) -(0); (i) - ()
Asserfions and Reasons
1. () 2. ()
' 3. @
7. (c) 4.
B 9 (a) @ 5. (d) 6. (@)

= 1\y
S.128
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