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About the Book 

In the rapidly evolving landscape of the global digital economy, Artificial Intelligence (AI) stands as the 
cornerstone of future innovation and growth. Recognizing this, nations worldwide are strategically positioning 
themselves to harness the transformative potential of AI. India, in particular, views AI not just as a technological 
advancement but as an opportunity to foster inclusive economic growth and social development. 
 
At the forefront of this vision is the Central Board of Secondary Education (CBSE), which is on a mission to equip 
the next generation with the skills and mindset necessary to thrive in an AI-driven world. As part of this initiative, 
CBSE has collaborated with Intel India since 2019, to curate a comprehensive Facilitator Handbook and 
accompanying AI training resources. The resources aim to empower educators and students alike, fostering a 
deeper understanding of AI concepts and their practical applications. 
 
¢Ƙƛǎ ŜŘƛǘƛƻƴ ƻŦ ǘƘŜ Ψ!L CŀŎƛƭƛǘŀǘƻǊ IŀƴŘōƻƻƪΩ ƛǎ ƳƻǊŜ ǘƘŀƴ Ƨǳǎǘ ŀ ŎǳǊǊƛŎǳƭǳƳΤ ƛǘϥǎ ŀ ǊƻŀŘƳŀǇ ŦƻǊ ǎǘǳŘŜƴǘǎ ǘƻ 
navigate the complexities of AI with confidence and creativity. Enriched with updated AI tech and social 
concepts, real-life examples, and AI project development guides using no-code tools, this book is designed to 
inspire students to not only understand AI but also to leverage it to drive positive social change. 

 

 
Key features include: 

 
¶ Enhanced Content: Concepts are presented with further elaboration and fresh examples to facilitate 

deeper engagement and comprehension. 

¶ Real-Life Examples: Additional real-world scenarios are integrated to offer clearer explanations, making 

complex AI concepts accessible to students. 

¶ AI enabled social impact solutions: Students are encouraged to develop AI solutions for social impact in 

a straightforward manner, fostering understanding and empowerment. 

¶ Use Case Walkthroughs: Practical implementation of AI concepts is demonstrated across various 

domains, enabling students to grasp their real-world applications. 
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Unit -1-Revisiting AI Project 

Cycle & Ethical Frameworks 

for AI1 

 

1.1 AI Project Cycle 

 

The overview of the six stages of the AI Project Cycle 
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1.2 Introduction to AI Domains 

 

The three domains of AI and their applications 

 

1.3 Ethical Frameworks of AI 

 

Å Frameworks 

Å Ethical frameworks 

Å Need of Ethical Frameworks for AI 

Å Factors that influence our decision- making 

Å Types of Ethical Frameworks 

Å Bioethics and its principles 

Å A use case of Bioethics 

 

 

 

 

 

 
Unit 2. Advanced concepts of 

Modeling in AI 

 

2.1 Revisiting AI, ML and DL 
Å Differentiate between AI, ML and DL 

Å Common terminologies used with data 
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2.2 Modelling 

 
Å Types of AI models ςRule based, Learning 

based 

Å Categories of Machine learning based models 

ς 

Å Supervised, Unsupervised and Reinforcement 

learning models 

Å Sub-categories of 

Å Supervised Learning Model ς Classification, 

Regression 

Å Sub-categories of Unsupervised Learning 

Model ς Clustering, Association 

 
2.3 Neural Networks 

Å What is neural network? 

Å How does AI make a decision? 

  
3.1 Importance of Model Evaluation 

Å What is evaluation? 
Å Why do we need a model evaluation? 

 

 

 

 
 
Unit 3: Evaluating Models 

3.2 Splitting the training set data for 
Evaluation 

Å What is Train-test split? 

Å Why do we need to do Train- test split? 
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3.3 What is Accuracy and Error? 
Å Accuracy 

Å Error 

 

 

 
3.4 Evaluation metrics for 

classification 

Å What is Classification? 

Å Classification metrics 

Å Confusion matrix 

Å Accuracy from Confusion matrix 

Å Precision from Confusion matrix 

Å Recall from Confusion matrix 

Å F1 Score 

3.5 Ethical concerns around model 
evaluation 

Å Bias 

Å Transparency 

Å Accountability 

 

 
Unit 4: Statistical Data 

4.1 No code AI for Statistical  Data Å Meaning of No-Code AI 

Å No-Code and Low-Code. 

Å Some no-code tools 
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4.2 Statistical Data: Use Case Walk 
through 

Å Important concepts in Statistics. 

Å Orange data mining 

Å AI project cycle in Orange data mining (Palmer 

penguins case study) 

 
 
 
 
 
 

 

5.1 Introduction to Computer Vision 

 
Å CV open-source tool 

Å A Quick overview of computer vision 

Å Computer Vision and Artificial Intelligence 

Å Computer Vision v/s Image 
Processing 

 

 

 

 

 



 

 
Unit 5: Computer Vision 

 

 

 

 

 

 
 

 

 

5.2 Applications of CV 

Å Facial Recognition 

Å Face Filters 

Å Google Search by Image 

Å Computer Vision in retail 

Å Self-Driving cars 

Å Medical Imaging 
Å Google Translate App 
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5.3 Computer Vision Tasks 

Å Classification 

Å Classification + Localisation 

Å Object Detection 

Å Image Segmentation 

Å Basics of Images and Pixels 

Å Resolution & Pixel Value 
Å Grayscale & RGB Images 

 

 

5.4 No-Code AI tools 

Å Introduction to Lobe 

Å Teachable Machine 

Å Smart Sorter Activity 

Å Orange Data Mining Tool 

Å Use Case Walkthrough 
Å Steps to project development 

 

 

5.5 Image Features 

Å Introduction to image features 

Å Examples 
Å Conclusion 

 

5.6 Convolution 
Å Convolution 
Å What is Kernel? 

 

5.7 Convolution Neural Network 

Å Introduction 

Å Convolution Layer 

Å Rectified Linear Unit 

Å Pooling Layer 
Å Fully Connected Layer 

 

 

 

5.8 Python libraries in  Computer 
Vision 

 
 

Å TensorFlow 

Å Keras 

Å OpenCV 
Å Applications of OpenCV 

 
 
 
 
 
 
 
 
 
Unit-6 Natural 
Language Processing 

 

6.1 Introduction to NLP 

Å Features of natural language 
Å Computer language 
Å Importance of NLP 
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6.2 Applications of Natural Language 
Processing 

Å Voice Assistants 

Å Autogenerated captions 

Å Language translation 

Å Sentiment analysis 

Å Text classification 

Å Keyword extraction 

 

 

6.3 Stages of Natural Language 
Processing (NLP) 

Å Lexical Analysis 

Å Syntactic Analysis 

Å Semantic Analysis 

Å Discourse Integration 
Å Pragmatic Analysis 

 

6.4 Chatbots Differences between a Script bot and a Smart bot 

 
6.5 Text Processing 

Å Text Normalisation 

Å Bag of words 

Å TFIDF 
Å Applications of TFIDF 

6.6 Natural Language 
Processing: Use Case 
Walkthrough 

Å Examples of code and no-code tools 
Å Applications of Sentiment Analysis 
Å Sentiment Analysis using the Orange Data Mining 

tool. 

 
 
 



 

Unitς1: Revisiting AI Project Cycle & Ethical 
Frameworks for AI 

 
Lesson Title: Ethical Frameworks for AI Approach: Session + Activity 

Summary: There is a recapitulation of the AI Project Cycle and various domains of AI. 
Students will be introduced to ethics in AI and they will explore ethical frameworks for 
AI. They understand the need for such frameworks and the various factors that 
contribute to coming up with a framework of their own. They will also learn about 
different types of ethical frameworks and explore one of these frameworks in detail. 
The module concludes  with a case study on how to apply ethical frameworks to AI 
solutions to avoid their unintended consequences. 

Learning Objectives: 
 
Students are: 
 

1. Briefed on the various stages of the AI Project Cycle. 

2. Briefed on the different domains of AI and their applications. 

3. Introduced to the ethical frameworks for AI. 

4. Introduced to types of ethical frameworks. 

5. Introduced to the principles of bioethics. 

Learning Outcomes: 
 

Students will be able to: 

 
1. Outline the six stages of the AI Project Cycle. 
2. Elucidate the AI domains and their applications. 
3. Describe what are frameworks and ethical frameworks. 
4. Classify ethical frameworks based on sectors and value addition. 
5. Explore the bioethical framework and its principles in detail. 
6. Practice the application of an ethical framework for AI. 

Pre-requisites: 

1. Basic knowledge of AI. 

2. Basic understanding of ethics and ethics in AI. 

Key-concepts: 
1. Introduction to ethical frameworks for AI 
2. Types of ethical frameworks 
3. Application of ethical frameworks for AI 
4. Principles of bioethics 

 



 

1.1: AI Project Cycle 

[ŜǘΩǎ revisit the concept of the AI Project Cycle. 
 

Introduction 
 

Let us assume that you have to make a greeting card for your mother as it is her birthday. You 
are very excited about it and have thought of many ideas to execute the same. Let us look at 
some of the steps which you might take to accomplish this task: 

 

1. Look for some cool greeting card ideas from different sources. You might go online and 
check out some videos or you may ask someone who knows about it. 
2. After finalising the design, you would make a list of things that are required to make this 
card. 
3. You will check if you have the material with you or not. If not, you could go and get all the 
items required, ready for use. 
4. Once you have everything with you, you will start making the card. 
5. If you make a mistake in the card somewhere which cannot be rectified, you will discard it 
and start remaking it. 
6. Once the greeting card is made, you will gift it to your mother. 

 
These steps show how we plan to execute the tasks around us. Consciously or subconsciously 
our mind makes up plans for every task which we have to accomplish which is why things 
become clearer in our mind. Similarly, if we have to develop an AI project, the AI Project Cycle 
provides us with an appropriate framework which can lead us towards the goal. The AI project 
cycle is the cyclical process followed to complete an AI project. The AI Project Cycle mainly has 
6 stages: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 

 

Starting with Problem Scoping, you set the goal for your AI project by stating the problem 
which you wish to solve with it. Under problem scoping, we look at various parameters which 
affect the problem we wish to solve so that the picture becomes clearer. 
To proceed, 

 
 You need to acquire data which will become the base of your project as it will help you 

understand what the parameters that are related to problem scoping are. 

 
 You go for data acquisition by collecting data from various reliable and authentic sources. 

Since the data you collect would be in large quantities, you can try to give it a visual image of 
different types of representations like graphs, databases, flow charts, maps, etc. This makes it 
easier for you to interpret the patterns which your acquired data follows. 

 
 After exploring the patterns, you can decide upon the type of model you would build to 

achieve the goal. For this, you can research online and select various models which give a 
suitable output. 

 
 You can test the selected models and figure out which is the most efficient one. 

 
 The most efficient model is now the base of your AI project and you can develop your 

algorithm around it. 

 
 Once the modelling is complete, you now need to test your model on some newly fetched 

data. The results will help you in evaluating your model and improving it. 

 
 Finally, after evaluation, the deployment stage is crucial for ensuring the successful 

integration and operation of AI solutions in real-world environments, enabling them to deliver 
value and impact to users and stakeholders. 

 

 

       1.2: Introduction to AI Domains 

 
Artificial Intelligence becomes intelligent according to the training it gets. For training, the 
machine is fed with datasets. According to the applications for which the AI algorithm is being 
developed, the data fed into it changes. With respect to the type of data fed in the AI model, AI 
models can be broadly categorized into three domains: 

 

 



 

 

Statistical Data 

 
Statistical Data is a domain of AI related to data systems and processes, in which the system 
collects numerous data, maintains data sets and derives meaning/sense out of them. 
The information extracted through statistical data can be used to make a decision about it. 

 

Example of Statistical Data 

 
Price Comparison Websites 

These websites are being driven by lots and lots of data. 
If you have ever used these websites, you would know, 
the convenience of comparing the price of a product 
from multiple vendors in one place. PriceGrabber, 
PriceRunner, Junglee, Shopzilla, DealTime are some 
examples of price comparison websites. Nowadays, price 
comparison websites can be found in almost every 
domain such as technology, hospitality, automobiles, 
durables, apparel, etc. 

 
 

Computer Vision 

Computer Vision, abbreviated as CV, is a domain of AI that depicts the capability of a machine 
to get and analyse visual information and afterwards predict some decisions about it. The 
entire process involves image acquiring, screening, analysing, identifying and extracting 
information. This extensive processing helps computers to understand any visual content and 
act on it accordingly. In computer vision, Input to machines can be photographs, videos and 
pictures from thermal or infrared sensors, indicators and different sources. 

 
Computer vision-related projects translate digital visual data into descriptions. This data is then 
turned into computer-readable language to aid the decision-making process. The main objective 
of this domain of AI is to teach machines to collect information from pixels. 

 

Examples of Computer Vision 

 
Agricultural Monitoring 

 
Computer vision is employed in agriculture for crop 
monitoring, pest detection, and yield estimation. Drones 
with cameras capture aerial images of farmland, which are 
then analysed to assess crop health and optimize farming 
practices. 

 
 
 



 

 

Surveillance Systems 

 
Computer vision is used in surveillance systems to monitor 
public spaces, buildings, and borders. It can detect suspicious 
activities, track individuals or vehicles, and provide real-time 
alerts to security personnel. 

 

 

Natural Language Processing 
 

Natural Language Processing, abbreviated as NLP, is a branch of artificial intelligence that deals 
with the interaction between computers and humans using the natural language. Natural 
language refers to language that is spoken and written by people, and natural language 
processing (NLP) attempts to extract information from the spoken and written word using 
algorithms. 
The ultimate objective of NLP is to read, decipher, understand, and make sense of human 
languages in a valuable manner. 

 

 

   Examples of Natural Language Processing 

 
 

Email filters 
 

Email filters are one of the most basic and 
initial applications of NLP online. It started 
with spam filters, uncovering certain words or 
phrases that signal a spam message. 

 
 
 

Machine Translation 

 
NLP is used in machine translation systems like Google Translate 
and Microsoft Translator to automatically translate text from 
one language to another. These systems analyze the structure 
and semantics of sentences in the source language and generate 
equivalent translations in the target language. 



 

 

       1.3: Ethical Frameworks for AI 

 
Frameworks 

 
Frameworks are a set of steps that help us in solving problems. It provides a step-by-step guide 
for solving problems in an organized manner. Moreover, frameworks offer a structured 
approach to problem-solving, ensuring that all relevant factors and considerations are taken into 
account. Additionally, they serve as a common language for communication and collaboration, 
facilitating the sharing of best practices and promoting consistency in problem- solving 
methodologies. 
You may have used frameworks without knowing it! Can you think of one framework you have 
come across during your AI journey? 

 

 
Ethical Frameworks 

 
We know that ethics are a set of values or morals which help us 
separate right from wrong. Frameworks are step-by-step 
guidance on solving problems. 

 
Hence, Ethical frameworks are frameworks which help us ensure 
that the choices we make do not cause unintended harm. 
Furthermore, ethical frameworks provide a systematic approach 
to navigating complex moral dilemmas by considering various 
ethical principles and perspectives. By utilizing ethical 
frameworks, individuals and organizations can make well- 
informed decisions that align with their values and promote 
positive outcomes for all stakeholders involved. 



 

 

Why do we need Ethical Frameworks for AI? 
 

As we have seen how bias could result in unwanted outcomes in AI solutions. Think of the hiring 

algorithm which was biased against women applicants! 

AI is essentially being used as a decision-making/ influencing tool. As such we need to ensure 

that AI makes morally acceptable recommendations 

Ethical frameworks ensure that AI makes morally acceptable choices. If we use ethical 

frameworks while building our AI solutions, we can avoid unintended outcomes, even before 

they take place! 

 

 
So far, we have understood why ethical frameworks are needed. [ŜǘΩǎ 

try to guess what such a framework would be made of! 

 

Activity: 1 My Goodness 
 

 
Visit the website ς https://www.my-goodness.net/ 

Take a quick look at the video to learn more about the game! 

Players must make 10 decisions on how they would like to make a charitable donation. In most 

cases, players will receive details about the recipients. They will also be given information on 

the intended use of the money they are donating. In a few instances, this may be hidden from 

them, however they can choose to reveal it. 

This activity aims to understand an ƛƴŘƛǾƛŘǳŀƭΩǎ judgment. We are looking to discover potential 

biases within us! 

Data is collected anonymously and with your consent. 

If you wish to delve deeper and explore your own decision-making, click on άȅŜǎΦέ 

Purpose: To understand how our decisions get influenced by our personal morals, values 
and ethics! 

 
{ŀȅΥ ά/ŀǊŜŦǳƭƭȅ ǊŜŀŘ ǘƘŜ ŘŜǎŎǊƛǇǘƛƻƴǎ ǇǊƻǾƛŘŜŘ ǘƘŀǘ ƘŜƭǇ ȅƻǳ ŘŜŎƛŘŜ ƻƴ ŘƻƴŀǘƛƴƎΦ 9ȄǇƭƻǊŜ ȅƻǳǊ 
decision-making ŀōƛƭƛǘȅΦέ 

https://www.my-goodness.net/


 

 

 
 
 

After clicking on άȅŜǎέ you will be taken to a short survey. 

After the survey has been filled, you will see interesting insights about your decisions 
 

 
Did you discover any internal biases in your 

decisions? 

Do you agree with the results shared by the game? 

Factors which could influence your decisions 

without you realizing it include 

¶ Identity of the charity recipient. 

¶ Location of the recipient. 

¶ Bias towards relatives. 

¶ Uncovering information available. 

 
 

This is just an exercise to uncover our biases and thought processes behind making certain 

decisions. This will help us in producing a framework which can aid in making decisions which 

are ethically sounder. 

[ŜǘΩǎ list at least 3 factors which knowingly or unknowingly influence our decision-making. 
 
 

 
Culture 

 
Value of humans 

Value of non-humans 

 
 
 

Is the decision I am 
taking aligned with 
my religious views? 

 
Religion 

 

 

Intuition 
& 

Values 

Does what I am 
thinking sound 
correct? 



 

 

Types of Ethical Frameworks 

The various types of ethical frameworks are classified as follows: 
 
 
 
 

 
Let's delve into the classifications of ethical frameworks. 

Ethical frameworks for AI can be categorized into two main types: sector-based and value- 

based frameworks. 

1. Sector-based Frameworks: 

These are frameworks tailored to specific sectors or industries. In the context of AI, one 

common sector-based framework is Bioethics, which focuses on ethical considerations in 

healthcare. It addresses issues such as patient privacy, data security, and the ethical use of AI in 

medical decision-making. Sector-based ethical frameworks may also apply to domains such as 

finance, education, transportation, agriculture, governance, and law enforcement. 

2. Value-based Frameworks: 

Value-based frameworks focus on fundamental ethical principles and values guiding decision- 

making. It reflects the different moral philosophies that inform ethical reasoning. Value-based 

frameworks are concerned with assessing the moral worth of actions and guiding ethical 

behaviour. They can be further classified into three categories: 

i. Rights-based: Prioritizes the protection of human rights and dignity, valuing human life over 

other considerations. It emphasizes the importance of respecting individual autonomy, dignity, 

and freedoms. In the context of AI, this could involve ensuring that AI systems do not violate 

human rights or discriminate against certain groups. 

ii. Utility -based: Evaluates actions based on the principle of maximizing utility or overall good, 

aiming to achieve outcomes that offer the greatest benefit and minimize harm. It seeks to 



 

 

maximize overall utility or benefit for the greatest number of people. In AI, this might involve 

weighing the potential benefits of AI applications against the risks they pose to society, such as 

job displacement or privacy concerns. 

iii. Virtue-based: This framework focuses on the character and intentions of the individuals 

involved in decision-making. It asks whether the actions of individuals or organizations align 

with virtuous principles such as honesty, compassion, and integrity. In the context of AI, virtue 

ethics could involve considering whether developers, users, and regulators uphold ethical 

values throughout the AI lifecycle. 

These classifications provide a structured approach for addressing ethical concerns in AI 

development and deployment, ensuring that considerations relevant to specific sectors and 

fundamental ethical values are adequately addressed. 

[ŜǘΩǎ explore a popular framework which is used in the healthcare industry. 

Bioethics 

Bioethics is an ethical framework used in healthcare and life sciences. It deals with ethical 

issues related to health, medicine, and biological sciences, ensuring that AI applications in 

healthcare adhere to ethical standards and considerations. 

 

 
Principles of bioethics: 

¶ Respect for Autonomy. 

¶ Do not harm. 

¶ Ensure maximum benefit for all. 

¶ Give justice. 
 
 
 
 

 

 
ω άNon-maleficenceέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ŜǘƘƛŎŀƭ ǇǊƛƴŎƛǇƭŜ ƻŦ ŀǾƻƛŘƛƴƎ ŎŀǳǎƛƴƎ ƘŀǊƳ ƻǊ ƴŜƎŀǘƛǾŜ 
consequences. It emphasizes the obligation to minimize harm as much as possible and prioritize 
actions that prevent harm to individuals, communities, or the environment. 

 
ω άMaleficenceέ refers to the concept of intentionally causing harm or wrongdoing. 

 
ω άBeneficence" refers to the ethical principle of promoting and maximizing the well-being and 
welfare of individuals and society. It emphasizes taking actions that produce positive outcomes 
and contribute to the overall good, ensuring that the greatest benefit is achieved for all 
stakeholders involved. 



 

 

[ŜǘΩǎ look at a case study and see the impact of the application of an AI ethical framework on 

the end outcome. 

 

Case Study 

A company aimed to support hospitals in optimizing patient care by 

creating an AI algorithm designed to identify individuals at high risk. 

The objective was to provide healthcare providers with valuable 

insights to allocate resources effectively and ensure those most in 

need receive appropriate attention. However, potential unintended 

consequences lead to some problems in the model, such as the 

algorithm inadvertently exacerbating existing biases or inaccuracies in  

the data, potentially leading to misclassification of patients or 

overlooking critical cases. Addressing concerns about the algorithm's 

accuracy and reliability becomes paramount, as any flaws in its design or 

training data could compromise patient care and outcomes 

The problem it  caused: 

Patients from the Western region of a particular area, who were categorized at the same risk 

level by the algorithm, generally exhibited more severe health conditions compared to patients 

from other regions. 

Why the problem happened: 

¶ The algorithm utilized was trained on healthcare expense data as a measure for health 

metrics rather than actual physical illness. 

¶ This algorithm was created in the United States where less money is spent on western 

region patient healthcare than other ethnic patient healthcare. 

This meant the algorithm   

We can use principles of the Bioethics framework to ensure an ethical AI solution. 

The four principles of bioethics can be used to ensure an ethical AI solution for the healthcare 

problem. 

i. Respect for autonomy: Enabling users to be fully aware of decision-making. E.g., users of an 

AI algorithm should know how it functions. 

¶ The data that models were trained on, and used to make 

decisions, should be reproducible and accessible to the 

patients. 

¶ In the event of performance concerns, model predictions and 

data labels should be released. 

 

 



 

 

 

ii. Do not harm: Harm to anyone (be it human or nonςhuman) must be avoided at all costs. If 

no choice is available path of least harm must be always chosen. 

¶ Promote well-being, minimize harm, and ensure that 

benefits and harms are distributed among stakeholders 

in a just manner. 

¶ The AI algorithm must be trained on data sets that 

equitably reduce harm for all, not just harm for some 

groups. 

¶ In this instance, patients from other regions excluding 

western part who were less ill would receive more 

intensive care from doctors than patients who  

actually require help. 

¶ This algorithm, if implemented, would actively harm 

patients belong to western region by inappropriately 

recommending healthcare resource allocation. 

 

 
 

iii. Maximum benefit: Not only should we avoid harm our actions must focus on providing the 

maximum benefit possible. 

¶ The solution should be held to clinical practice standards, 

not merely technological ethics standards. 

¶ It should go beyond nonmaleficence and strive for 

beneficence. 

¶ Considering the example, we discussed, the AI algorithm 

should not only avoid causing harm to patients from the 

western region but also provide benefits to these 

patients, as well as patients from other regions and of all 

races. 

¶ Is there a better data set for training that reflects the 

healthcare needs and outcomes of patients of all races? 

¶ The data we use for training must be unbiased. 



 

 

iv. Justice: All benefits and burdens of a particular choice must be distributed in a justified 

manner across people irrespective of their background. 

¶ Solution development requires concerted and in-depth 

knowledge of social structures at play that result in issues 

like racism and sexism (a few types of societal biases). 

¶ The solution needs to be aware of social determinants of 

healthcare and actively work against those structures. 

 

 
We saw that abiding by bioethical principles could have helped us to avoid the unintended 

consequences of the AI solution. 

 

 
Test Yourself: 

 

1. What is the purpose of defining the problem statement during the Problem Scoping stage in 
an AI project cycle? 
A) To collect data 
B) To understand the aim and objective of the project 
C) To train the model 
D) To process data 

 
2. In what ways can AI models be categorized based on the type of data fed into them? 
A) Two domains 
B) Four domains 
C) Three domains 
D) Five domains 

 

3. In Statistical Data, what is the primary function of the system in relation to data? 
A) Generating large datasets 
B) Analyzing data to extract insights 
C) Converting data into images 
D) Distributing data across networks 

 

4. What is the main goal of Computer Vision projects? 
A) Translating audio data into visual descriptions 
B) Converting digital data into analogue signals 
C) Teaching machines to understand textual information 
D) Converting digital visual data into computer-readable language 

 

5. What is the primary focus of NLP? 
A) Analyzing computer languages 
B) Interacting between computers and humans using artificial language 
C) Dealing with the interaction between computers and humans using natural language 
D) Enhancing human-to-human communication 



 

 

6. What do frameworks provide in the context of problem-solving? 
A) Random solutions 
B) Step-by-step guidance 
C) Legal advice 
D) Ethical justifications 

 

7. How are Ethical Frameworks for AI categorized? 
A) Into legal and illegal frameworks 
B) Into sector-based and value-based frameworks 
C) Into historical and contemporary frameworks 
D) Into theoretical and practical frameworks 

 
8. What is the central focus of virtue-based value-based frameworks? 
A) Maximizing utility 
B) Protecting human rights 
C) Aligning actions with ethical principles and beliefs 
D) Ensuring compliance with legal regulations 

 

9. Which of the following best describes rights-based value-based frameworks? 
A) Prioritizing human rights and dignity, valuing human life over other considerations 
B) Evaluating actions based on maximizing overall good and minimizing harm 
C) Centering on the character of the decision-maker and the alignment of actions with personal 
or societal virtues 

D) Focusing on achieving outcomes that offer the greatest benefit 
 

10. What is the primary domain of application for Bioethics? 
A) Agriculture 
B) Healthcare and life sciences 
C) Information technology 
D) Environmental conservation 

 

11. Assertion: Ethics provide guidance in distinguishing right from wrong. 

Reasoning: Ethics consist of a set of values and morals that aid individuals in making moral 

judgments and decisions. 

A) Both Assertion and Reasoning are true, and Reasoning is the correct explanation of the 

Assertion. 

B) Assertion is true, but Reasoning is false. 

C) Both Assertion and Reasoning are true, but Reasoning is not the correct explanation of the 

Assertion. 

D) Assertion is false, but Reasoning is true. 

12. Assertion: Value-based frameworks in ethics provide guidance by focusing on fundamental 

ethical principles and values. 



 

 

Reasoning: These frameworks reflect different moral philosophies guiding ethical reasoning and 

are concerned with assessing the moral worth of actions. 

A) Both Assertion and Reasoning are true, and Reasoning is the correct explanation of the 

Assertion. 

B) Assertion is true, but Reasoning is false. 

C) Both Assertion and Reasoning are true, but Reasoning is not the correct explanation of the 

Assertion. 

D) Assertion is false, but Reasoning is true. 

Reflection Time: 

1. Outline the main steps in the AI Project Cycle briefly. 

2. What roles does computer vision play in agricultural monitoring systems? 

3. Mention the factors which knowingly or unknowingly influence our decision-making. 

4. What is the necessity for Ethical Frameworks in AI development? 

5. Mention the key characteristics of sector-based frameworks. 

6. What do you mean by Bioethics? 

7. What is Natural Language Processing? Explain any two real-life applications of NLP. 

8. How do value-based frameworks contribute to ethical decision-making by emphasizing 

fundamental principles and values? 

Case-Based Questions 

1. Case Scenario: 
 

In a corporate setting, a multinational company is facing scrutiny over its environmental 
practices, particularly regarding the disposal of industrial waste. The company has historically 
prioritized profit maximization and cost-cutting measures, leading to practices that result in 
environmental harm and negative impacts on local communities. As public awareness and 
concern about environmental sustainability grow, stakeholders, including investors, customers, 
and advocacy groups, are calling for the company to adopt more responsible and sustainable 
business practices. 

 

Question: 
 

Drawing from the case presented, analyze the ethical considerations surrounding the 
company's environmental practices through the lens of value-based frameworks in ethics. 

 
2. Case Scenario: 
In a rural farming community, a group of small-scale farmers is faced with a dilemma regarding 
the use of pesticides on their crops. The farmers have traditionally relied on chemical 



 

 

pesticides to control pests and maximize crop yields. However, concerns have been raised 
about the potential environmental and health impacts of pesticide use, including soil 
contamination, water pollution, and adverse effects on human health. Additionally, 
neighboring communities and environmental advocacy groups have expressed opposition to 
the widespread use of pesticides, citing ecological damage and risks to biodiversity. 

 
Question: 
Using the case provided, examine the ethical considerations surrounding pesticide use in the 
agricultural sector, applying ethical frameworks to analyze the competing interests and values 
at stake. 
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   Unit-2:  Advanced Concepts of Modeling in AI 
 

 

 

Lesson Title: Advanced concepts of Modeling in AI Approach: Session + Activity 

Summary: There are two main categories of AI models: Rule based and Learning based. 
Learning based models can be further classified as: Supervised Learning, where machines are 
taught using labeled data; Unsupervised Learning, where machines independently uncover 
patterns from unlabeled data; and Reinforcement Learning, enabling computers to optimize 
decisions for rewards without direct programming. Neural networks, mimicking the brain's 
neurons, automatically extract data features through interconnected nodes, making them 
efficient for processing large datasets like images. 

Learning Objectives: 

 
1. To familiarize students with supervised, unsupervised and reinforcement learning 

based approach. 
2. To Introduce students to the neural network. 

Learning Outcomes: 

 
1. Understand supervised, unsupervised and reinforcement learning based 

approach. 

2. Understand Neural Networks. 

Pre-requisites: Essential understanding of Artificial Intelligence 

Key-concepts: 

 
1. Supervised, unsupervised and reinforcement learning based approach 
2. Neural Networks 
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2.1 Revisiting AI, ML, DL 

 
To build an AI based project, we need to work around Artificially Intelligent models or 

algorithms. This could be done either by designing your own model or by using the pre-existing 

AI models. Before jumping into modelling let us clarify the definitions of Artificial Intelligence 

(AI), Machine Learning (ML) and Deep Learning (DL). 

 

 
Differentiate between AI, ML, and DL 

 

 

As you can see in the Venn Diagram given below, Artificial Intelligence is the umbrella 

terminology which covers machine and deep learning under it and Deep Learning comes 

under Machine Learning. It is a funnel type approach where there are a lot of applications of 

AI out of which few are those which come under ML out of which very few go into DL. 

Purpose: To differentiate between Artificial Intelligence (AI), Machine Learning (ML) and 

Deep Learning (DL). 

Say: άAs we enter the world of modelling, it is a good time to clarify something many of you may be 

having doubts about. You may have heard the terms AI, ML and DL when research content online and 

during this course. They are of course related, but how? 

Artificial Intelligence, or AI for short, refers to any technique that enables computers to mimic 

human intelligence. An artificially intelligent machine works on algorithms and data fed to it and gives the 

desired output. 

Machine Learning, or ML for short, enables machines to improve at tasks with experience. The machine here 

learns from the new data fed to it while testing and uses it for the next iteration. It also takes into account 

the times when it went wrong and considers the exceptions too. 

Deep Learning, or DL for short, enables software to train itself to perform tasks with vast amounts of data. 

Since the system has got huge set of data, it is able to train itself with the help of multiple machine 

learning algorithms working altogether to perform a specific task. 

Artificial Intelligence is the umbrella term which holds both Deep Learning as well as Machine Learning. 

Deep Learning, on the other hand, is the very specific learning approach which is a subset of 

Machine Learning as it comprises of multiple Machine Learning algorithms.έ 
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Machine Learning (ML) 

Machine Learning, or ML, enables machines to improve at tasks with experience. The 

machine learns from its mistakes and takes them into consideration in the next execution. It 

improvises itself using its own experiences. 
 

 

 

 
Block Representation ς Machine Learning (ML) 

 
This is just a broad representation of how a machine learning model works. Input (past or 
historical data) is given to the ML model and the model generates output by learning from the 
input data. 
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Here is an example which shows labelled images (every image is tagged either as apple or 
strawberry) are given as input to the ML model. ML model learns from the input data to 
classify between apples and strawberries and predicts the correct output as shown. 

 
 

Examples of Machine Learning (ML)  

 

Object Classification 

Identifies and labels objects present within an 
image or data point. It determines the 
category an object belongs to. 

 
 
 
 

Anomaly Detection 

Anomaly detection helps us find the 
unexpected things hiding in our data. For 
example, tracking your heart rate, and finding 
a sudden spike could be an anomaly, flagging 
a potential issue. 

 
 
 

 
 
Deep Learning (DL) 

Deep Learning, or DL, enables software to train itself to perform tasks with vast amounts of 

data. In deep learning, the machine is trained with huge amounts of data which helps it into 

training itself around the data. Such machines are intelligent enough to develop algorithms for 

themselves. Deep Learning is the most advanced form of Artificial Intelligence out of these 

three. Following is the block diagram of deep learning: 
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Block Representation- Deep Learning (DL) 
 
 
 

Input is given to an ANN, and after processing, the output is generated by the DL block. Here 
is an example which shows pixels of a bird image given as input to the DL Model and the model 
is able to analyze and correctly predict that it is a bird using a deep learning algorithm (ANN). 

 

Examples of Deep Learning (DL) 

Object Identification 

Object classification in deep learning 
tackles the task of identifying and labeling 
objects within an image. It essentially uses 
powerful algorithms to figure out what's 
in a picture and categorize those things. 

 
 
 

Digit Recognition 

Digit recognition in deep learning tackles 
the challenge of training computers to 
identify handwritten digits (0-9) within 
images.
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Common terminologies used with data 

 
 

What is Data? 

Á Data is information in any form 

Á For e.g. A table with information about 
fruits is data 

Á Each row will contain information about 
different fruits 

Á Each fruit is described by certain features 

 

What do you mean by Features? 

Å Columns of the tables are called features 
Å In the fruit dataset example, features may be 

name, color, size, etc. 

Å Some features are special, they are called 
labels 

 
What are Labels? 

Data Labeling is the process of attaching 
meaning to data 

Å It depends on the context of the problem we are 
trying to solve 

Å For e.g. if we are trying to predict what fruit it is 
based on the color of the fruit, then color is the 
feature, and fruit name is the label. 

Å Data can be of two types ς Labeled and 
Unlabeled 

 
 

Labeled Data 

Á Data to which some tag/label is attached. 
Á For e.g. Name, type, number, etc. 

Unlabeled Data 

Á The raw form of data 

Á Data to which no tag is attached. 

 

What do you mean by a training data set? 

Á The training data set is a collection of examples given to the model to analyze and 
learn. 

Á Just like how a teacher teaches a topic to the class through a lot of examples 

and illustrations. 

Á Similarly, a set of labeled data is used to train the AI model. 
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What do you mean by a testing data set? 

Á The testing data set is used to test the accuracy of the model. 

Á Just like how a teacher takes a class test related to a topic to evaluate the 
understanding level of students. 

Á Test is performed without labeled data and then verify results with labels. 

2.2 Modelling 

 

 

AI Modelling refers to developing algorithms, also called models which can be trained to get 
intelligent outputs. That is, writing codes to make a machine artificially intelligent. 

 

Types of AI Models 

Generally, AI models can be classified as follows: 
 

Rule Based Approach 

Rule Based Approach refers to the AI modelling where the relationship or patterns in data are 
 

Purpose: Classification of Models into Rule-based approach and Learning approach. 

Say: άIn general, there are two approaches taken by researchers when building AI models. They either 

take a rule-based approach or learning approach. A Rule based approach is generally based on the data 

and rules fed to the machine, where the machine reacts accordingly to deliver the desired output. 

Under learning approach, the machine is fed with data and the desired output to which the machine 

designs its own algorithm (or set of rules) to match the data to the desired output fed into the ƳŀŎƘƛƴŜέ 

Supervised Learning 

Machine Learning 
Unsupervised 

Learning 

Learning Based 

Reinforcement 
Learning 

AI Models 
Artificial Neural 

Networks 
Rule Based 

Deep Learning 

Convolution Neural 
Networks 
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defined by the developer. The machine follows the rules or instructions mentioned by the 

developer, and performs its task accordingly. 

Rule-based Chatbots are commonly used on websites to answer frequently asked questions 

(FAQs) or provide basic customer support. Here's an example: 

 

Scenario: A clothing website has a Chabot to answer questions about order tracking. 

1. Data: The Chabot doesn't require a massive dataset for training. It relies on a 

predefined set of questions and corresponding answers. 

2. Rules: The Chabot uses a decision tree approach with clearly defined rules to 

understand user queries and provide responses. Here's a simplified example: 

o Rule 1: If the user's message contains keywords like "track order," "shipment 

status," or "delivery," proceed to order tracking options. 

o Rule 2: Under order tracking options: 

Á If the user asks for their order number, prompt them to enter it. 

Á If the user enters a valid order number, retrieve the tracking 

information from the database and display it. 

Á If the user enters an invalid order number, provide an error message 

and ask them to re-enter it. 

o Rule 3: If the user's message doesn't match any defined rules, offer a message 

like "Sorry, I can't help you with that. Perhaps you can try searching our FAQs 

or contact customer support." 

3. Interaction: When a user chats with the bot, their message is analyzed based on the 

defined rules. The Chabot responds with a pre-written answer or prompts the user for 

additional information depending on the scenario. 

 
A drawback/feature for this approach is that the learning is static. The machine once trained, 

does not take into consideration any changes made in the original training dataset. That is, if 

you try testing the machine on a dataset which is different from the rules and data you fed it 

at the training stage, the machine will fail and will not learn from its mistake. Once trained, 

the model cannot improvise itself on the basis of feedbacks. Thus, machine learning gets 

introduced as an extension to this as in that case, the machine adapts to change in data and 

rules and follows the updated path only, while a rule-based model does what it has been 

taught once. 
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Learning Based Approach 
A learning-based approach is a method where a computer learns how to do something by looking at 
examples or getting feedback, similar to how we learn from experience. Instead of being explicitly 
programmed for a task, the computer learns to perform it by analyzing data and finding patterns or rules 
on its own. 

 
 

 

For example, suppose you have a dataset of 

1000 images of random stray dogs of your  

area. Now you do not have any clue as to what 

trend is being followed in this dataset as you 

ŘƻƴΩǘ ƪƴƻǿ ǘƘŜƛǊ ōǊŜŜŘΣ ƻǊ ŎƻƭƻǳǊ ƻǊ ŀƴȅ ƻǘƘŜǊ 

feature. Thus, you would put this into a 

learning approach-based AI machine and the 

machine would come up with various patterns 

it has observed in the features of these 1000 

images. It might cluster the data on the basis of 

colour, size, fur style, etc. It might also come up 

with some very unusual clustering algorithm 

which you might not have even thought of! 

 
          Learning Based AI Model 

 
We can say that it refers to the AI modelling where the machine learns by itself. Under the 

Learning Based approach, the AI model gets trained on the data fed to it and then is able to 

design a model which is adaptive to the change in data. That is, if the model is trained with X 

type of data and the machine designs the algorithm around it, the model would modify itself 

according to the changes which occur in the data so that all the exceptions are handled in this 

case. 

For example, A learning-based spam email filter is a computer program that automatically 
identifies whether an incoming email is spam or not. Instead of being explicitly programmed 
with rules for identifying spam, the filter learns from examples of labeled emails during a 
training phase. 

 
During training, the filter is provided with a large dataset of emails, each labeled as either 
spam or legitimate (non-spam). The filter analyzes the content and characteristics of these 
emails, such as words used, sender information, and presence of attachments. Using machine 
learning algorithms, the filter learns to recognize patterns that distinguish spam from 
legitimate emails. 
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Once trained, the filter can classify new incoming emails as spam or not spam based on the 

patterns it learned. It continuously adapts and improves its accuracy over time as it encounters 

new examples. This learning-based approach allows the filter to effectively identify and filter 

out spam emails, helping users manage their email inbox more efficiently. 

 
Categories of Machine learning based models 

Learning-based approaches are indeed a broad category that encompass both machine 

learning and deep learning. Machine learning can further be divided into three parts: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Supervised Learning 

In a supervised learning model, the dataset which is fed to the machine is labelled. In other 

words, we can say that the dataset is known to the person who is training the machine only 

then he/she is able to label the data. A label is some information which can be used as a tag 

for data. For example, students get grades according to the marks they secure in 

examinations. These grades are labels which categorize the students according to their marks. 

 
Á Supervised Learning indicates having a supervisor as a 

teacher 

Á For e.g. A math teacher teaches the class by making the 

students learn using a lot of solved examples(training) and 

then test the knowledge gained by giving the class, problems 

to solve on their own. 

Reinforcement 
Learning 

Unsupervised 

Learning 

Supervised 
Learning 
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Á Similarly, Supervised Learning is when you make the machine learn by teaching or 

training the machine using labeled data. 

 

 
 
 
Supervised Learning ς Example 

Á [ŜǘΩǎ consider the example of currency coins. 

Á Problem Statement: Build a model to predict the coin based on its weight. 

Á Assume that we have different currency coins (dataset) having different weights. 

Á 1 Euro weighs 5 grams 

Á 1 Dirham weighs 7 grams 

Á 1 Dollar weighs 3 grams 

Á 1 Rupee weighs 4 grams and so on 

Á Feature ς Weights 

Á Label ς Currency 

 

 

So, if a model is trained in tagging the features i.e., the weights of the coin with the targets  

i.e., currency, the trained model can be further be used to identify a coin based on its 

weight (since it has already learnt). 

Á In the example shown in the 

image, the model has learned 

from labeled input data and 

produces output to classify them 

as dogs and cats. 

Á Therefore, you can see that the 

model learns from the training 

data and then applies the same 

knowledge to test data. 
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Unsupervised Learning 

An unsupervised learning model works on unlabelled 

dataset. This means that the data which is fed to the 

machine is random and there is a possibility that the 

person who is training the model does not have any 

information regarding it. The unsupervised learning 

models are used to identify relationships, patterns and 

trends out of the data which is fed into it. It helps the user 

in understanding what the data is about and what are the 

major features identified by the machine in it. 

For example, you have a random data of 1000 dog images and you wish to understand some 

pattern out of it, you would feed this data into the unsupervised learning model and would 

train the machine on it. After training, the machine would come up with patterns which it 

was able to identify out of it. The Machine might come up with patterns which are already 

known to the user like colour or it might even come up with something very unusual like the 

size of the dogs. 

Á Unsupervised Learning is a type of learning without any guidance 

Á For e.g. A child learning to swim on his own without any supervision. Here, the child is 

the model trying to discover ways and techniques to swim and the swimming pool is 

similar to the unknown data fed to the model. 

Á Here, the machine is responsible to discover patterns, similarities, and differences on 

its own based on the unlabeled dataset. 

 
Unsupervised Learning - Example 

[ŜǘΩǎ consider the example of a supermarket 

Assume that we have a customer database with records of their 

products bought over a period. 

Now you being the marketing manager decides to send a 

grocery offer message to those customers who buys grocery 

regularly. 

Å Note that there was no customer labeled as grocery shoppers and non-grocery 

shopper. 

Å Model could discover patterns on its own and could come up with these two 

clusters/groups. 
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Å In the example shown in the image, the model 

has to process information without any labels. 

Å It has to analyze and process the data to identify 

hidden patterns and attributes and then uses 

that to classify the animals into two categories 

based on similarities 

As you observe in the image, input is not labeled but 

the model can come up with two clusters by identifying similar patterns and attributes and 

have grouped them together- 

Å All Cats have been grouped into cluster 1 

Å All Dogs have been grouped into cluster 2 

 
 

Test Yourself: 

Identify the model: Supervised or Unsupervised? 

Case 1: Social Media platforms identify your friend in a picture from an album of tagged 

photographs 

 
 
 
 
 
 
 
 

It is supervised learning. Here social media platform is using tagged photos to recognize the 

person. Therefore, the tagged photos become the labels of the pictures and we know that 

when the machine is learning from labeled data, it is supervised learning. 

Case 2: OTT platform Recommendations based on ǎƻƳŜƻƴŜΩǎ watch history 
 

It is unsupervised learning. This is what OTT platforms like Netflix, Pandora, and Spotify do all 

the time; they collect the songs/movies that you like already, evaluate the features based on 

your likes/dislikes and then recommend new movies/songs based on similar features. 



*  Images shown here are the property of individual organisations and are used here for reference purpose only.  

Case 3: Analyze bank data for suspicious-looking transactions and flag the fraud transactions 

[Note that suspicious transactions are not defined in this case] 
 

It is unsupervised learning. In this case, the suspicious transactions are not defined, hence 

there are no labels of "fraud" and "not fraud". The model tries to identify outliers by looking 

at anomalous transactions and flags them as 'fraud'. 

Supervised Vs. Unsupervised Learning 
 

 

Reinforcement Learning 

This learning approach enables the computer to make a series of decisions that maximize a 

reward metric for the task without human intervention and without being explicitly 

programmed to achieve the task. 

Reinforcement Learning ς Example 

 

Á Reinforcement learning is a type of learning in which a machine learns to perform a 

task through a repeated trial-and-error 

method. 

Á [ŜǘΩǎ say you provide an image of an apple to 

the machine and ask the machine to predict it- 

Á The machine first predicts it as ΨŎƘŜǊǊȅΩ and 

you give negative feedback that ƛǘΩǎ incorrect. 

Á Now, the machine learns that ƛǘΩǎ not a cherry. 
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Á Then again, you ask the machine to 

predict the fruit by giving an image of an 

apple as input; 

Á Now, it knows it is not a cherry. 

Á It predicts it as an apple and you give positive 

feedback that ƛǘΩǎ ŎƻǊǊŜŎǘΦ 

Á So, now the machine learns that this is an apple. 

 
 

What makes it  different? 

1. For supervised learning and unsupervised learning, you need to have a pretty good 

idea of the data that you have, ǿƘŀǘΩǎ going on, and how to solve the problem. 

2. However, you will frequently encounter situations where you have to deal with large 

complex problem spaces. 

3. You may need to respond to unforeseen environments, and you ŘƻƴΩǘ have 

sufficient data on those specific scenarios. 

4. The environment may change. Hence your system needs to be adaptive. 

wŜƛƴŦƻǊŎŜƳŜƴǘ [ŜŀǊƴƛƴƎ ǿƛƭƭ ōŜ ƛƳǇƻǊǘŀƴǘ ōŜŎŀǳǎŜ ƛǘ ŘƻŜǎƴΩǘ ǊŜǉǳƛǊŜ ŀ ƭƻǘ ƻŦ ǇǊŜ- 

existing knowledge or data to provide useful solutions. 

 

 

Examples of Reinforcement Learning 

 

 
 

 
 
 
 
 

 

Parking a car Humanoid walking 
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Reinforcement 
Learning 

Learn by 
Rewarding 

Actions 

Supervised 
Learning 

Summary of ML Models 

¶ Supervised learning models are used when we want to determine relationships 

through training. 

¶ Unsupervised learning models are used when we want to discover new patterns from 

data. 

¶ Reinforcement learning models are used when we want to implement machine 

learning through a reward mechanism. 
  
 
 
 

 

 
 

 
 
 
Sub-categories of Supervised Learning Model 

 

There are two types of Supervised Learning models: Classification model and Regression 
model. 

 
 
 

 

 

 

 

 

 

Family of 
ML Models 

Unsupervised 
Learning 

Discover New 
Patterns 

Determine 
relationships 

through training 
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Classification Model 

Here the data is classified according to the 

labels. For example, in the grading system, 

students are classified on the basis of the 

grades they obtain with respect to their 

marks in the examination. This model 

works on discrete dataset which means 

the data need not be continuous. 

Examples of the Classification Model 

 
In this case, the model would be trained on historical weather data that includes 
temperature information labeled as "hot" or "cold". The model would learn the patterns 
that differentiate hot and cold weather based on 
factors like: 

 

¶ Location (average temperatures vary 
geographically) 

¶ Season (summer vs. winter) 
¶ High and low temperatures 
¶ Humidity 

 

When presented with weather data for tomorrow, the 
trained classification model would analyze these 
factors and predict the most likely category - "hot" or "cold" weather tomorrow. 

 

Classifying emails as spam or not: The model is shown tons of emails, both real ones (like 

from friends or colleagues) and spam. The model learns what makes an email look like spam. 

Once trained, the model sees a new email. It analyzes the clues in the email and decides: is 

this spam or not? It assigns a category - "spam" or "not spam" - just like sorting your mail. 
 

 
 
 

In modern-day Email, classifiers identify if the email is spam and have evolved into other 

categories such as social, advertisement, notifications, etc. Similar models are increasingly 

being used in messaging applications. 
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Regression Model 

Regression: Such models work on continuous data. For 

example, if you wish to predict your next salary, then you 

would put in the data of your previous salary, any 

increments, etc., and would train the model. Here, the data 

which has been fed to the machine is continuous. 

 

Á Regression algorithms predict a continuous value based on the input variables. 

Á Continuous values as Temperature, Price, Income, Age, etc. 
 
 

 

Examples of the Regression Model 

Example 1: Predicting temperature 

Temperature is a continuous variable, meaning it can 

take on any value within a range. Regression models are 

well-suited for predicting continuous outputs. 

Example 2: Predicting the price of the house 

Predicting the price of the house based on some parameters: 

1. [Features/Independent Variables] 

1. No of bedrooms 

2. Carpet Size 

3. Garage Area 

2. [Label/Dependent Variable] 

1. Price [Label/Dependent Variable] 

Á In the House Price Prediction Problem, we are trying to predict the price (dependent 

variable) based on certain parameters like the number of bedrooms, carpet size, and 

garage area (independent variables). 

Example 3: Used Car Price Prediction 

This model predicts the selling price of the car with the help of a few parameters like 

Á fuel type, 
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Á years of service, 

Á the number of previous owners, 

Á kilometers driven, 

Á transmission type (manual/automatic) 

This type of model will be of type regression since it will predict an approximate price 

(continuous value) of the car based on the training dataset. 

 

 
Test Yourself: 

Identify the model: Classification or Regression? 

Case 1: Predicting whether a customer is eligible for a bank loan or not? 

It is Classification. Binary Classification; since the model is going to predict whether or 

not the customer is eligible for a loan- The output will be either yes or no (discrete 

values) 

 

Case 2: Predicting weather for next 24 hours 

It is Regression because predicting weather for next 24 hours will be a continuous range 

(it will keep changing over the period of 24 hours) 

 

Sub-categories of Unsupervised Learning Model 

Unsupervised learning models can be further divided into two categories: Clustering model 
and Association model. 
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What is Clustering? 
 
 

 

In this example, we have input data with no class labels (unlabeled data), and this input data 

comprises of birds and animals. Note that, even though there were no class labels, the 

unsupervised learning model was able to divide this data into two clusters based on clustering. 

The two clusters have been formed based on the similarity of characteristics. The first cluster 

comprises all the animals, and the second cluster comprises all the birds. 

 
Difference between Clustering and Classification 

Á Classification uses predefined classes in which objects are assigned. 

Á Clustering finds similarities between objects and places them in the same cluster and 

it differentiates them from objects in other clusters. 
 

Clustering ς Example 

Jim enjoys listening to music. Jim likes to listen to music having slow tempo and soft 

intensity whereas he dislikes songs having fast tempo and high intensity. 

Á We have grouped all the songs having slow tempo and soft intensity into 1 cluster that 

he likes 

Á While, songs with a fast tempo and high intensity into another cluster 

Á Now if he listens to a new song X with a slow tempo and soft intensity. Could you 

predict will he like the song X or not? 

This is how clustering techniques work. The clustering model will be able to identify 

clusters based on some similarities or patterns which are not defined in the input. For 

example, tempo and intensity are the only features known, but clusters based on likes and 

dislikes have been grouped together and given as output. Similar techniques are used in 

OTT platforms like Netflix/Spotify for recommendations. 

 

 



*  Images shown here are the property of individual organisations and are used here for reference purpose only.  

Association 

Association Rule is an unsupervised learning method that is used to find interesting 

relationships between variables from the database. 
 
 

 

 

 
Based on the purchase pattern of customers A and B, can you predict any Customer X who 

buys bread will most probably buy? 

 

 

 
 
 

Based on the purchase pattern of other customers, we can predict that there is high probability 

that any customer x who buys bread will most probably buy butter. 

Therefore, such meaningful associations can be useful to recommend items to customers. This is 

called Association Rule. 
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           Summary of detailed classification of ML models 
 

 

 
Test Yourself: 

[ŜǘΩǎ have knowledge check based on learning approaches and its types! 

Q1. Which learning approach uses labelled data for training? 
 

Q2. The target variable is categorical in Problem? 
 

 

Q3. Which algorithmic model would you use when you have to predict a continuous 

valued output? 
 

 

Q4. Which of the following is false about Reinforcement Learning? 
 

 

 

 

Supervised Learning Reinforcement Learning 

Unsupervised Learning 

Regression Clustering Classification 

Regression Clustering Classification 

Uses Reward Mechanism Target is to Maximize the Reward 

Predicts a continuous value as output 
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Q5. Clustering is learning and its goal is to ? 
 
 

 

 
 

Sub-Categories of Deep Learning 

Deep Learning enables software to train itself to perform tasks with vast amounts of data. 

In deep learning, the machine is trained with huge amounts of data which helps it to train 

itself around the data. Such machines are intelligent enough to develop algorithms for 

themselves. There are two types of Deep Learning models: Artificial Neural Networks (ANN) 

and Convolution Neural Network (CNN). 

 

 
 

 

 

 
 

 

Artificial Neural networks (ANN) - Artificial Neural networks are modelled on the human brain 

and nervous system. They are able to automatically extract features without input from the 

programmer. Every neural network node is essentially a machine learning algorithm. It is 

useful when solving problems for which the data set is very large. 

 

Convolutional Neural Network (CNN) - Convolutional Neural Network is a Deep Learning 
algorithm which can take in an input image, assign importance (learnable weights and 
biases) to various aspects/objects in the image and be able to differentiate one from the o 

 
 
 
 

Supervised, Classify data points 

into different classes 

Unsupervised, Divide the data 

points into different groups 

Unsupervised, Predict the output based 

on input data points 
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2.3 Artificial Neural Networks 
 

 
 

What is Neural Network? 
Neural networks are loosely modelled after 

how neurons in the human brain behave. The 

key advantage of neural networks is that they 

are able to extract data features 

automatically without needing the input of 

the programmer. A neural network is 

essentially a system of organizing machine 

learning algorithms to perform certain tasks. 

It is a fast and efficient way to solve problems 

for which the dataset is very large, such as in images. 
 
 

This is a representation of how neural networks work: 
 

Á A Neural Network is divided into multiple layers and each layer is further divided into 

several blocks called nodes. Each node has its own task to accomplish which is then 

passed to the next layer. 

Á Neural Network consists of an input layer, hidden layer which performs computation 

using weights and biases on each node and finally, information is passed through these 

layers to reach the output layer. 

¶ The first layer of a Neural Network is known as the input layer. The job of an input 

layer is to acquire data and feed it to the Neural Network. No processing occurs at 

the input layer. 

¶ Next to it, are the hidden layers. Hidden layers are the layers in which the whole 

processing occurs. Their name essentially means that these layers are hidden and are 

not visible to the user. Each node of these hidden layers has its own machine 

learning algorithm which it executes on the data received from the input layer. 

Purpose: To understand and experience what a neural network is like. 

Brief: 
Neural networks are loosely modelled after how neurons in the human brain behave. 

The key advantage of neural networks is that they are able to extract data features 

automatically without needing the input of the programmer. A neural network is essentially 

a system of organizing machine learning algorithms to perform certain tasks. It is a fast and 

efficient way to solve problems for which the data set is very large, such as in images. 
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Á The hidden layer performs computation by means of weights and biases Information 

passes from one layer to the other after the value found from this calculation passed 

through a selected activation function. 

Á The process of finding the right output begins with trial and error until the network 

finally learns. 

Á With each try, the weights are adjusted based on the error found between the 

desired output and the network output. 

There can be multiple hidden layers in a neural network system and their number 

depends upon the complexity of the function for which the network has been 

configured. Also, the number of nodes in each layer can vary accordingly. The last 

hidden layer passes the final processed data to the output layer which then gives it to 

the user as the final output. Similar to the input layer, output layer too does not process 

the data which it acquires. It is meant for user-interface. 

 

Real-world applications of neural network are facial recognition, customer support 

chatbot,      vegetable price prediction etc. 

 
 
How does AI make a Decision? 

Let's say you want to go out to the park today. What would be your thought process? What 

would you consider? 

Most of us would want to avoid getting soaked in the rain. These are possible factors that 

may influence your decision whether to go out. So, the first question that you may ask is, 

ά{ƘƻǳƭŘ L bring a rain ƧŀŎƪŜǘΚέ 

Then, you may also ask, ά{ƘƻǳƭŘ I bring an ǳƳōǊŜƭƭŀΚέ Or 

you may also ask, ά²Ƙŀǘ is the weather ƴƻǿΚέ 

And finally, ά²Ƙŀǘ will the weather be like, later in the ŘŀȅΚέ 
 
 

 

    

Do I have a jacket? Do I have an umbrella? Is it raining now? What is the weather 
forecast for later? 
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Now, you have the factors that will influence your 

decision to go out. But take note, not all factors are 

equal. Some factors are more important, while some 

are not. 

Let's see which one is more important. Let us rank 

them from the most important to the least 

important. 

CƻǊ ƳŜΣ άƛǎ ƛǘ ǎǳƴƴȅ ƴƻǿέ ƛǎ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘ ǘƘŀƴ 

άǘƘŜ ǿŜŀǘƘŜǊ ŦƻǊŜŎŀǎǘ ƭŀǘŜǊέΦ !ƴŘ άƘŀǾƛƴƎ ŀ ƧŀŎƪŜǘέ 

is more important than άƘŀǾƛƴƎ an umbrella. We can 

put the ranking for this example. 

 
Now let us convert this to perceptron. 

 

DƻƛƴƎ ōŀŎƪ ǘƻ ǘƘŜ ŜŀǊƭƛŜǊ ŜȄŀƳǇƭŜΣ ǿŜ ƘŀǾŜ ŦƻǳǊ ƛƴǇǳǘǎΦ {ƻΣ ƭŜǘΩǎ ŘǊŀǿ ǘƘŜ ǇŜǊŎŜǇǘǊƻƴ ǿƛǘƘ 

four inputs (from X1 to X4). Next, we have their weights (from W1 to W3). Then, we also 

have the bias B, with weight WB. 

Finally, we sum them all up, compare with threshold, and we will get our output. 
 
 

 

Now we will fill in the four inputs with the factors that we have listed out. 

ω5ƻ L have a jacket? 

ω5ƻ L have umbrella? 

ωLǎ it sunny now? 

ω²Ƙŀǘ is the weather forecast for later? 



*  Images shown here are the property of individual organisations and are used here for reference purpose only.  

 

Now we will fill in the importance. But the importance is not very useful in mathematical 

calculations. 

Next, let us assign some numbers to them. At the same time, we will also assign a number for 

the bias weight (WB). 

How do we know what should be the actual values for the weights? We will not know what are 

the actual weights. However, we can make some assumptions. 

 

 
 

 

The values for the weights can come from experience. He may have an experience being 

sunny now would most likely mean a bright day ahead, hence the high importance there. 

It can also come from personal preference. A person may judge a particular factor more 

heavily as compared to another person. For example, she may be more concerned with 

the weather forecast, hence the higher importance there. 

 
The values for WB are also based on personal preference. If a person is more cautious, 

he may set the value for WB to be higher, hence his decision would gear towards staying 

indoors unless he is sure that it would not rain. On another hand, a person who is more 

daring will have a lower WB, hence he is more likely to go out regardless of the current 

situation. In this example, we choose 4 as we want to be more cautious. 
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Therefore, there is no right or wrong answers in coming up with the values for the 

weights. However, the effects of the values will determine the outcome that the person 

is going to take, whether to go out or not. That is the reason why everyone comes up 

with a different decision, even though the situation is the same for everyone. 

For this example, ƭŜǘΩǎ say: I have a jacket, I ŘƻƴΩǘ have an umbrella, it is sunny now, and 

the weather forecast is going to rain. We can convert the yes and no to numbers 1 and 

0. For bias, we will always take 1. 
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From this calculation, the output is 0.5. Since this is higher than the threshold (which is 

zero), the result is I will go out to the park. 

 

 
Now let us change for another example. 
ƭŜǘΩǎ say: I ŘƻƴΩǘ ƘŀǾŜ a jacket, I have an umbrella, it is not sunny now, and the weather  
forecast is ok. We will convert the yes and no to numbers 1 and 0. And similarly, for bias,  
we will take 1. 
 

 

 

 

 

 

From this calculation, the output is -0.5. Since this is lower than the threshold (which is 

zero), the result is I will not go out to the park. 
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Activity 1 

Human Neural Network ς The Game 

 

 
Session Preparation 
 

 

Logistics: For a class of 40 students [Individual Activity] 

 

 

Materials Required: 
 

ITEM QUANTITY 

Images (To be kept with the facilitator) 2 

Post-It Notes 80 

Sketch-pens 40 
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Let us develop a better understanding about this concept with the help of a game called 

Human Neural Network. 

Game Structure: 
 
 

Layers Number of Students Number of chits 
Input Layer 7 6 

Hidden Layer 1 6 4 

Hidden Layer 2 6 2 

Output Layer 1 - 

TOTAL 20 - 

 

 
 

Purpose: To understand and experience what a neural network is like. 

Brief:  

Students will now experience how Neural networks work with the help of an activity. Each 

of the students will be considered as the node of either Input Layer,1st Hidden Layer, 2nd 

Hidden Layer or the Output Layer. The instructions and rules have been mentioned in the 

Students Handbook. 

After arranging the students at their positions and handing them sticky notes to write, 

show the sample image print-out to the input layer students. Let the students 

understand and do by themselves after this. 

When to intervene? 

Ask the students to play the game with honesty. No two nodes can discuss anything. 

Each one of them has to use their own discretion to understand and play. 
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Ground Rules: 

 No one is allowed to talk or discuss till the game ends. Fun of the game lies in playing it 

honestly. 

 Each layer should sit distant to each other. 

 The image should only be shown to the Input layer and no one else. 

 The game is supposed to be played silently. This means that one has to write a word on the               

chit and pass on the chit without speaking out aloud. 

 One needs to process the data as fast as possible, hence not take much time can be taken  

to write and pass on the chits. 

 Input layer nodes cannot discuss the image shown with each other. Everyone has to use 

their own discretion. 

 No sentences or multiple words are to be written on the chit. Only one word per chit is  

allowed. 

 Once the task of a layer is finished, that layer needs to go and sit aside and not 

disturb others till the game ends. 

Game Instructions: 

Input Layer: 

7 students will be standing as the nodes of an input layer. 
All of them will be shown an image. After looking at it, they need to write 6 different 
words on 6 different chits. They have to choose the words which describe the image in 
the best way possible. They can also repeat the words if needed. 
After making these chits, they need to pass on one chit to each of the nodes of hidden 
layer 1. That is, 1 chit will be given to one member. 

 
Hidden Layer 1: 

6 students will be standing as the nodes of hidden layer 1. 
Each of them will receive 7 chits from 7 different input nodes. Now they have to take a 
good look at the chits and then write down 4 different words on 4 different chits. For this, 
they can either use the same words as the input layer did, or they can make their own 
information (relevant to the context) and write it. 
Now these 4 chits are to be given randomly to any 4 nodes of Hidden Layer 2.Out of the 
6 nodes of 2nd hidden layer, one can choose any 4 and give once chit to each. (For best 
results, each node of hidden layer 2 should get almost same number of chits thus the 
division should be done properly) 

 

Hidden Layer 2: 

6 Students will be standing as the nodes of hidden layer 2. 
Each one of them will get some number of chits from the previous layer. Now they have 
to perform the same task as hidden layer 1 and have to write down2 different words on 
2 different chits and pass it on to the output layer. 

Output Layer: 
Finally, the output layer node will get 12 chits. Now s/he has to understand all the words 
and has to guess which image was shown to the input layer initially. 
Output layer will then write a summary out of all the words received to explain his/her 
deduction. The summary should not be more than 5 lines. 
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Finally, the output layer presents this summary in-front of everyone and the real image 
is finally revealed to all. 

 

If the summary is accurate enough, the whole network wins else they lose. 
 
 

Test Yourself: 

Choose the most appropriate answer for each question. 
 

 
1. In which type of machine learning is the data labeled with the desired output? 

a) Supervised Learning 

b) Unsupervised Learning 

c) Reinforcement Learning 

d) Deep Learning 
 

 
2. An email spam filter that learns to identify spam emails based on labeled examples is an 

application of: 

a) Supervised Learning 

b) Unsupervised Learning 

c) Reinforcement Learning 

d) Transfer Learning 

 
3. A machine learning algorithm that groups similar customer purchases into clusters for 

recommendation systems uses: 

a) Supervised Learning 

b) Unsupervised Learning 

c) Reinforcement Learning 

d) Neural Networks 
 

 
4. An AI agent playing a game and learning from its rewards and penalties is an example of: 

a) Supervised Learning 

b) Unsupervised Learning 

c) Reinforcement Learning 

d) Evolutionary Learning 
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5. Which of the following statements is NOT true about supervised learning? 

a) Requires labeled data for training. 

b) Used for classification and regression tasks. 

c) Can be less efficient for large datasets. 

d) Often used in image recognition applications. 
 

 
6. In an unsupervised learning scenario, the goal is to: 

a) Predict a specific output based on labeled data. 

b) Identify patterns and relationships within unlabeled data. 

c) Train an AI agent through rewards and penalties. 

d) Develop complex neural network architectures. 
 

 
7. Clustering algorithms are commonly used in unsupervised learning for: 

a) Spam filtering 

b) Image classification 

c) Stock price prediction 

d) Grouping similar data points 
 

 
8. Reinforcement learning is particularly useful for scenarios where: 

a) Large amounts of labeled data are available. 

b) The desired outcome is clear, but the path to achieve it is unknown. 

c) The data is structured and easily categorized. 

d) The task requires reasoning and logical deduction. 
 

 
9. Imagine an AI playing a game and learning to win by trial and error. This is an example of: 

a) Supervised Learning 

b) Unsupervised Learning 

c) Reinforcement Learning 

d) Natural Language Processing 
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10. Artificial neural networks are inspired by the structure and function of: 

a) The human brain 

b) Quantum computers 

c) Complex mathematical models 

d) High-speed processors 
 

 
11. The process of adjusting the weights in a neural network to improve performance is called: 

a) Activation 

b) Learning 

c) Optimization 

d) Training 

 

12. A neural network with multiple layers of interconnected neurons is called a: 

a) Single-layer network 

b) Deep Neural Network 

c) Linear network 

d) Perceptron 
 

 
13. Neural networks are particularly well-suited for tasks involving: 

a) Simple calculations and mathematical operations 

b) Recognizing patterns in complex data like images and text 

c) Performing logical deductions and reasoning tasks 

d) Storing and retrieving large amounts of information 
 

 
14. Training a neural network often requires: 

a) A small set of labeled data samples 

b) A significant amount of data and computational resources 

c) A specific set of programming instructions 

d) A human expert to guide the learning process 
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Assertion and reasoning-based questions: 

Q1. Assertion: Unsupervised Learning is a type of learning without any guidance. 

Reasoning: Unsupervised learning models work on unlabeled datasets, where the data fed 

into the machine is random and the person training the model may not have any prior 

information about it. 

Options: 

(a) Both A and R are true and R is the correct explanation for A 

(b) Both A and R are true and R is not the correct explanation for A 

(c) A is True but R is False 

(d) A is false but R is True 

 

Q2. Assertion (A): Information processing in a neural network relies on weights and biases 

assigned to nodes. 

 

Reasoning (R): These weights and biases determine how strongly a node is influenced by its 
inputs and its overall contribution to the next layer. 

 

Reflection Time: 

Answer the following questions: 

Q1. Give difference between rule based and learning based AI models. 

Q2. What is supervised, unsupervised and reinforcement learning? Explain with examples. 

Q3. What is clustering and how is it different from classification? 

Q4. Explain neural networks. Also give functions of three layers of neural networks. Q5. 

Differentiate between classification and regression model. 

Q6. What is neural network? Give the functioning of its three layers? 

Q7. Identify the type of learning (supervised, unsupervised, reinforcement learning) are the 

following case studies most likely based on? 

a) Case Study 1: 

A company wants to predict customer churn based on past purchasing behavior, 

demographics, and customer interactions. They have a dataset with labeled examples 

of customers who churned and those who did not. 

b) Case Study 2: 

A social media platform wants to group users based on their interests and behavior to 

recommend relevant content. They have a large dataset of user interactions but no 

predefined categories. Which type of learning is this case study most likely based on? 

c) Case Study 3: 
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An autonomous vehicle is learning to navigate through a city environment. It receives 

feedback in the form of rewards for reaching its destination safely and penalties for 

traffic violations. Which type of learning is this case study most likely based on? 

d) Case Study 4: 

A healthcare provider wants to identify patterns in patient data to personalize 

treatment plans. They have a dataset with various patient attributes but no predefined 

labels indicating specific treatment plans. Which type of learning is this case study 

most likely based on? 

e) Case Study 5: 

A manufacturing company wants to optimize its production process by detecting 

anomalies in sensor data from machinery. They have a dataset with examples of 

normal and anomalous behavior. Which type of learning is this case study most likely 

based on? 

 

Q8. Identify the type of model (classification, regression, clustering, association model) are 

the following case studies most likely based on? 

a) A bank wants to predict whether a loan applicant will "default" or "non-default" on 

their loan payments. They have a dataset containing information such as income, 

credit score, loan amount, and employment status. 

 
b) A real estate agency wants to predict the selling price of houses based on various 

features such as size, location, number of bedrooms, and bathrooms. They have a 

dataset containing historical sales data. 

 
c) A marketing company wants to segment its customer base into distinct groups based 

on purchasing behavior for targeted marketing campaigns. They have a dataset 

containing information such as purchase history, frequency of purchases, and amount 

spent. 

 
d) A grocery store wants to identify associations between different products purchased 

by customers to understand which products are commonly bought together. They have 

a transaction dataset containing records of items purchased together during each 

transaction. 

 
Q9. A healthcare provider wants to improve patient care by predicting the length of hospital 

stays for different medical conditions. They have a dataset containing patient demographics, 

medical history, and treatment details. The task involves: 

 

a) To predict whether a patient will have a short or long hospital stay. 

b) To predict the number of days a patient will stay in the hospital. 

c) To segment patients into groups with similar characteristics for personalized treatment 

plans. 

d) To identify patterns in patient treatments and outcomes. 
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Identify the type of model (classification, regression, clustering, and association model) in the 

above tasks. 

Q10. Convert the following scenarios to perceptron: 

a) Context: A manager is deciding whether to approve a work-from-home request 

from an employee. 

Factors: 

- Does the employee perform well when working remotely? 

- Are there any upcoming team meetings or collaborative projects? 

- Does the company's policy support remote work? 

- Is it beneficial for both the employee and the company? 
 

 
b) Context: A homeowner is deciding whether to invest in solar panels for their 

house. 

Factors: 

- Do I have a sufficient average amount of sunlight in my area? 

- Are there any available incentives or rebates for installing solar panels? 

- Does installing solar panels impact the value of my home? 

- Does solar energy lead to environmental benefits? 
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Unit-3: Evaluating Models 
 

Lesson Title: Evaluating Models Approach: Session + Activity 

Summary: In this module, students are introduced to the common metrics used to evaluate AI 
models. They will know how to derive and calculate the evaluation metrics and would also get 
an idea on how to improve the accuracy/efficiency of an AI Model. They will be introduced to 
the concept of Train/ Test Split, Common evaluation metrics such as Accuracy, Confusion 
Matrix, Precision, Recall, F1 Score) Learners will also be able to identify the use of this metrics 
in use cases encountered in everyday life. 

Learning Objectives: 

 
1. To introduce students to the common metrics used to evaluate AI models 

2. To familiarize students with deriving and calculating the evaluation metrics 

3. To enable students to recognize the most suitable evaluation metric for a given 
application. 

Learning Outcomes: 

 
1. Recognise common metrics used to evaluate AI models 

2. Derive and calculate the evaluation metrics 

3. Recognize the most suitable evaluation metric for a given application. 

  Pre-requisites: Essential understanding of Artificial Intelligence 

Key-concepts: 

 
1. Importance of model evaluation 
2. Evaluation metrics for classification 
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Introduction 

Till now we have learnt about the 4 stages of AI project cycle, viz. Problem scoping, Data 

acquisition, Data exploration and modelling. While in modelling we can make different types 

ƻŦ ƳƻŘŜƭǎΣ Ƙƻǿ Řƻ ǿŜ ŎƘŜŎƪ ƛŦ ƻƴŜΩǎ ōŜǘǘŜǊ ǘƘŀƴ ǘƘŜ ƻǘƘŜǊΚ ¢ƘŀǘΩǎ ǿƘŜǊŜ 9Ǿŀƭǳŀǘƛƻƴ ŎƻƳŜǎ 

into play. In the Evaluation stage, we will explore different methods of evaluating an AI model. 

Model Evaluation is an integral part of the model development process. It helps to find the 

best model that represents our data and how well the chosen model will work in the future 

 

3.1: Importance of Model Evaluation 

What is evaluation? 

 
Á Model evaluation is the process of using different 

evaluation metrics to understand a machine learning 

ƳƻŘŜƭΩǎ ǇŜǊŦƻǊƳŀƴŎŜ 

Á An AI model gets better with constructive feedback 

Á You build a model, get feedback from metrics, make 

improvements and continue until you achieve a 

desirable accuracy 
 

 

 
 
 
 

¶ LǘΩǎ like the report card of your school 

¶ There are many parameters like grades, percentage, 
percentiles, ranks 

¶ Your academic performance gets evaluated and you know 
where to work more to get better 
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Need of model evaluation 

In essence, model evaluation is like giving your AI model a report card. It helps you understand its 
strengths, weaknesses, and suitability for the task at hand. This feedback loop is essential for 
building trustworthy and reliable AI systems. 

!ŦǘŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ƴŜŜŘ ŦƻǊ aƻŘŜƭ 9ǾŀƭǳŀǘƛƻƴΣ ƭŜǘΩǎ ƪƴƻǿ Ƙƻǿ ǘƻ ōŜƎƛƴ ǿƛǘƘ ǘƘŜ ǇǊƻŎŜǎǎΦ 
There can be different Evaluation techniques, depending of the type and purpose of the model. 

 

 
3.2: Splitting the training set data for Evaluation 

Train-test split 

Á The train-test split is a technique for evaluating the performance of a machine learning 
algorithm 

Á It can be used for any supervised learning algorithm 

Á The procedure involves taking a dataset and dividing it into two subsets: The training 
dataset and the testing dataset 

Á The train-test procedure is appropriate when there is a sufficiently large dataset available 

 

 

 


