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About the Book

In the rapidly evolving landscape of the global digital economy, Artificial Intelligence (Al) stands a:
cornerstone of future innovation and growth. Recognizing this, nations worldwide are strategically positic
themselves to harness the transformative patial of Al. India, in particular, views Al not just as a technologi
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 1
the next generation with the skills and mindset necessary to thrive in-ainividn world. As part of this initiative,
CBSE has collaboratedth Intel India since 2019, to curate a comprehensive Facilitator Handbook
accompanying Al training resources. The resources aim to empower educators and students alike, fost
deeper understanding of Al concepts and their practical applications.

CKAad SRAOGAZ2Y 2F GKS WIL CFEOAfTAGIG2NI I FYyRo2210Q
navigate the complexities of Al with confidence and creativity. Enriched with updated Al tech and
concepts, realife examples, and Al praje development guides using famde tools, this book is designed tc
inspire students to not only understand Al but also to leverage it to drive positive social change.

Key features include:

1 Enhanced Content: Concepts are presented with further elaboration and fresh examples to faci
deeper engagement and comprehension.

1 ReaiLife Examples: Additional reabrld scenarios are integrated to offer clearer explanations, maki
complex Al concepts accessible to students.

1 Al enabled social impact solutions: Students are encouraged to develop Al solutions for social imy
a straightforward manner, fostering understanding and empowerment.

1 Use Case Walkthroughs: Practical implementation of Al concepts is demonstrated across v
domains, enabling students to grasp their readrld applications.
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through
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A Orangedatamining
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5.1 Introduction to Computer Vision

CVopen-sourcetool
A Quickoverviewof computewision
ComputerVisionand Artificialintelligence
ComputerVisionv/s Image
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Unit 5: ComputeWision

5.2 Applicationsof CV

FacialRecognition
FaceFilters
GoogleSearchby Image
ComputerVisionin retail
SelfDrivingcars
MedicalImaging
GoogleTranslateApp

5.3 ComputerVisionTasks

Classification
Classification+ Localisation
ObjectDetection
ImageSegmentation
Basicof Imagesand Pixels
Resolution& PixelValue
Grayscal&& RGBmages

5.4 No-CodeAl tools

Introductionto Lobe
TeachableMachine
SmartSorterActivity
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UseCaseWalkthrough
Stepsto projectdevelopment
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Examples
Conclusion
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5.6 Convolution

Convolution
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5.7 ConvolutionNeuraNetwork

Introduction
ConvolutionLayer
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FullyConnected_ayer
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5.8 Pythonlibrariesin Computer
Vision

TensorFlow

Keras

OpenCV
Applicationsof OpenCV
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Unit-6 Natural
Languagérocessing

6.1 Introduction to NLP

Features of naturdanguage
Computer language
Importance ofNLP

6.2 Applicationsof NaturaLanguage
Processing

VoiceAssistants
Autogeneratedcaptions
Languagéranslation
Sentimentanalysis
Textclassification
Keywordextraction
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Unit¢l: Revisiting Al Project Cycle& Ethical
Frameworks for Al

LessorTitle: EthicalFrameworkdor Al ‘ Approach:Sessior+ Activity

Summary:There is a recapitulation of the Al Project Cycle and various domains
Students will bentroduced to ethics in Al and they will explore ethical frameworks
Al.They understand the need for such frameworks and the various factors
contribute tocoming up with a framework of their own. They will also learn ab
different types ofethical frameworks and explore one of these frameworks in de
The module concludewith a case study on how to apply ethical frameworks to
solutions to avoid theiunintended consequences.

LearningObjectives:
Studentsare:

Briefedon the variousstagesof the Al ProjectCycle.
Briefedon the different domainsof Alandtheir applications.
Introducedto the ethicalframeworksfor Al.

Introducedto typesof ethicalframeworks.

Introducedto the principlesof bioethics.

a bk wnNPE

LearningOutcomes:
Studentswill be ableto:

Outlinethe sixstagesof the Al ProjectCycle.

Elucidatethe Aldomainsandtheir applications.

Describewvhat are frameworksandethicalframeworks.
Classifyethicalframeworksbasedon sectorsandvalueaddition.
Explorethe bioethicalframeworkandits principlesin detail.
Practicethe applicationof an ethicalframeworkfor Al.

ok wnNE

Prerequisites:
1. Basidknowledgeof Al.

2. Basiaunderstandingpf ethicsandethicsin Al.

Key-concepts:
1. Introductionto ethicalframeworksfor Al
2. Typesof ethicalframeworks
3. Applicationof ethicalframeworksfor Al
4. Principlesof bioethics




1.1: Al Project Cycle

[ S ledisitthe conceptof the AlProject Cycle.

Introduction

Let us assume that you hat@ 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 ofthe stepswhichyou mighttaketo accomplistthis task:

1. Look for some cool greeting card ideas from different sources. You might go online and
checkout somevideosor you mayasksomeonewho knowsaboutit.

2. After finalisingthe 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 requiredready foruse.

4. Onceyou haveeverythingwith you, youwill start makinghe card.

5. If you make a mistake in the card somewhere which cannot be rectified, you will discard it
and startremaking it.

6. Oncethe greetingcardis made,you will giftit to your mother.

These steps show how we plan to execute the tasksind 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 Al project, the Al Project Cycle
provides us with an appropriate framework which can lead us towards the goal. The Al project
cycle is the cyclical process followed to complete an Al project. The Al Project Cycle mainly has
6 stages:

Problem Data
Scoping Exploration

BEIE] , Deployment
Acquisition Modelling




Starting with Problem Scoping, you gbe goal for your Al project by stating the problem
which you wish to solve with it. Under problem scoping, we look at various parameters which
affect theproblemwe wish tosolvesothat the picture becomesclearer.

Toproceed,

You need to acquirdata which will become the base of your project as it will help you
understandwhat the parametersthat arerelatedto 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
easierfor youto interpret the patternswhichyour acquireddatafollows.

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.

Youcantest the selected modelandfigure out whichisthe mostefficientone.

The most efficient model is now the base of your Al project and you can develop your
algorithm aroundit.

Once the modelling is complete, you now need to test your model on some newly fetched
data. Theresultswill help you in evaluatingyour modelandimprovingit.

Finally, after evaluation, the deployment stage is crucial for ensuring the successful
integration and operation of Al solutions in reabrld environments, enabling them to deliver
value andmpactto users andstakeholders.

1.2: Introduction to AlDomains

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 Al algorithm is being
developed, the data fed into it changes. With respect to the type of data fed in the Al model, Al
models carbe broadlycategorizednto three domains:

Statistical Data Computer Vision




Statistical Data

Statistical Data is a domain of Al relateddiita systems and processes, in which the system
collectsnumerousdata, maintainsdata setsandderivesmeaning/senseut of them.
Theinformation extractedthrough statisticaldatacanbe usedto makeadecisionaboutit.

Exampleof StatisticalData

PriceComparisonWebsites
These websites are being driven by lots and lots of data.
Comparison If you have ever used these websites, you would know,
Website 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. Nowadpyise
comparison websites can be found in almost every
domain such as technology, hospitality, automobiles,
durables, apparektc.

ComputerVision

Computer Vision, abbreviated as CV, is a domain of Al 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 fromthermal or infrared sensorsjndicatorsanddifferent sources.

Computer visiorrelated projects translate digital visual data into descriptions. This data is then
turned into computefreadable language to aid the decisioraking process. The maibjective
of thisdomainof Alisto teachmachinedo collect informationfrom pixels.

Examplesof ComputerVision

AgriculturalMonitoring

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




SurveillanceSystems

Computer vision is used in surveillance systems to monito
public spaces, buildings, and borders. It can detect suspicio
activities, track individuals or vehicles, and provide teaé
alertsto securitypersonnel.

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
languagesn a valuablemanner.

Examples of Natural Language Processing

Emailfilters

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

MachineTranslation

NLPisusedin machinetranslationsystemdike GoogleTranslate
and Microsoft Translator t@utomatically translate text from gaut
one language to another. These systems analyze the struc
andsemanticof sentencesn the sourcelanguageandgenerate {/

equivalenttranslationsin thetarget language.
Mevhaba W Inpaacrayice
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1.3: EthicalFrameworksfor Al

Frameworks

Frameworks are a set of steps that help us in solving problems. It provides-bysségp guide

for solving problems in an organized manner. Moreover, frameworks offer a structured
approach to problersolving, ensuring that all relevant factors and considerations are tiaken
account. Additionally, they serve as a common language for communicatioocdiaoration,
facilitating the sharing of best practices and promoting consistency in prebgatving
methodologies.

You may have used frameworks without knowing it! Can you think of one framework you have
come acrossluring yourAl journey?

Data

Exploration Evaluation

Data Deployment

Acquisition Modeliing

EthicalFrameworks

We know that ethics are a set of values or morals which help us
separate right from wrong. Frameworks are step-by-step
guidanceon solvingproblems.

Hence, Ethical frameworks are frameworks which help us ens
that the choicesve make danot causeunintendedharm.
Furthermore, ethical frameworks provide a systematic appro@
to navigating complex moralilemmas by considering various
ethical principles and perspectives. By utilizing ethical
frameworks, individuals and organizations can make well-
informed decisionsthat align with their values and promote
positiveoutcomesfor all stakeholdersnvolved.



Why do we needEthicalFrameworksfor Al?
Aswe haveseenhow biascouldresultin unwantedoutcomesin Al solutions.Thinkof thehiring
algorithm whichwasbiased againstvomenapplicants!

Al isessentially being used as a decisioaking/ influencing tool. As such we need to ensure
that Al makes morallgcceptable recommendations

Ethical frameworks ensure that Al makes morally acceptable choices. If we use ethical
frameworkswhile buildingour Al solutions,we canavoid unintendedoutcomes,evenbefore
they take place!

Sofar,we haveunderstoodwhyethicalframeworksareneeded] S G Q a

try to guesswhat such a framework woulde madeof!

Activity: 1 My Goodness

PurposeTounderstand how our decisions get influenced by our personal morals, value
andethics!

(&Y G/ I NBFdzZ & NBIFIR (KS NA LIGA2Y 2

decisionmakingr 6 A f A (i & ®¢

Visitthe website¢ https://www.my-goodness.net/

Takeaquicklookat the videoto learnmore aboutthe game!

Playeramust make10 decisionson how they would like to makea charitabledonation.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, howeveithey canchooseto revealit.

Thisactivityaimsto understandani y R A @jdgrdehtiW@are lookingto discovermpotential
biases withirus!

Datais collectedanonymoushandwith your consent.

If youwishto delvedeeperandexploreyour own decisionmaking,clickona & S a ® ¢


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

Would you like to help us better understand your judgement?

After clickingon & & Syéusvill betakento ashortsurvey.
After the surveyhasbeenfilled, youwill seeinterestinginsightsaboutyour decisions

Did you discover any internal biases in your

decisions? D you mobe infarmed @acislona?
Doyouagreewith the resultssharedby thegame? - s B
Fz.ictors which (.:o.uld”influence your decisions B 3 B
without yourealizing itinclude ==
1 Identity of the charityrecipient. = -
1 Locationof the recipient.
{ Biastowardsrelatives. 5& ,,,,, 03"}"
1 Uncoveringnformationavailable.

This is just amxercise to uncover our biases and thought processes behind making certain
decisionsThiswill helpusin producinga frameworkwhich canaid in makingdecisionswhich
are ethicallysoundet

[ S listasleast3 factorswhichknowinglyor unknowinglyinfluenceour decisionmaking.

Value of humans
Valueof non-humans

Is the decision | am
taking aligned with
myreligiousviews?

[ Does what | am
& thinking sound

Values correct?




Typesof EthicalFrameworks

Thevarioustypesof ethicalframeworksare classifiedasfollows:

l

Sector based
| |
; i l
Bioethics — for Rights — Human Utility — what Virtue — are my actions
applicationin life is valued over offers more good consistent with my
healthcare others than harm beliefs?

Let'sdelveinto the classification®f ethicalframeworks.

Ethicalframeworksfor Al can be categorizedinto two main types: sectorbasedand value
basedframeworks.

1. SectorbasedFrameworks:

These are frameworks tailored to specific sectorsirmtustries. In the context of Al, one
commonsectorbasedframeworkis Bioethicswhichfocuseson ethicalconsiderationsn
healthcare It addressesssuessuchaspatient privacy,datasecurity,andthe ethicaluseof Alin
medicaldecisionmaking. Sectebased ethical frameworks may also apply to domains such as
finance,education transportation,agriculture,governanceandlaw enforcement.

2. ValuebasedFrameworks:

Valuebasedframeworksfocuson fundamentalethical principlesand valuesguidingdecision
making.lt reflectsthe different moral philosophieghat inform ethicalreasoningValuebased
frameworksare concernedwith assessinghe moralworth of actionsandguidingethical
behaviour.Theycanbefurther classifiednto three categories:

i. Rightsbased:Prioritizes the protection of human rights and dignity, valuing human life over
other considerationslt emphasizeshe importanceof respectingndividualautonomy,dignity,

and freedoms. In theontext of Al, this could involve ensuring that Al systems do not violate
human rightsor discriminateagainstcertaingroups.

il. Utility -based:Evaluatesactionsbasedon the principleof maximizingutility or overallgood,
aimingto achieveoutcomesthat offer the greatestbenefitandminimizeharm. It seekso



maximize overall utility or benefit for the greatest number of people. In Al, this might involve
weighingthe potential benefitsof Alapplicationsagainstthe risksthey poseto society,suchas
job displacemenbr privacyconcerns.

iii. Virtue-based:This framework focuses on the character and intentions of the individuals
involvedin decisionmaking.lt askswhetherthe actionsof individualsor organizationslign

with virtuousprinciplessuchashonesty,compassionandintegrity. In the contextof Al,virtue

ethics could involve considering whether developers, users, and regulators uphold ethical
values throughouthe Al lifecycle.

These classifications provide a structured approach for addressing ethical concerns in Al
developmentand deployment,ensuringthat considerationselevantto specificsectorsand
fundamentalethicalvaluesare adequatelyaddressed.

[ S é@@lareapopularframeworkwhichisusedin the healthcareindustry.
Bioethics

Bioethics is an ethical framework used in healthcare and life sciences. It deals with ethical
issuegelatedto health,medicine andbiologicalsciencesensuringthat Alapplicationsn
healthcareadhereto ethicalstandardsand considerations.

Principlesof bioethics:
1 Respector Autonomy.

1 Donot harm. ) . Not only should

harm be avoided,

actions must

onsure manamum

1 Ensuremaximumbenefitfor all. Autonomy benaft for i

Known as
Benelicence”

1 Givejustice.

woNon-maleficencé NBFSNE (2 GKS SGKAOIFf LINAYOALX §
consequences. It emphasizes the obligation to minimize harm as much as possible and prio
actionsthat preventharm toindividuals,communities,or the environment.

woMaleficence refersto the conceptof intentionallycausincharmor wrongdoing.

wdBeneficencé refers to the ethical principle of promoting and maximizing the seeihg and
welfareof individualsand society.lt emphasizesakingactionsthat producepositiveoutcomes
and contribute to the overall good, ensuring that the greateshefit is achieved for all
stakeholdersnvolved.



[ S fo6kat a casestudyand seethe impactof the applicationof an Al ethicalframeworkon
the endoutcome.

CaseStudy

A company aimed to support hospitalsaptimizing patient care by
creatingan Al algorithmdesignedo identify individualsat highrisk. +
Theobjectivewasto providehealthcareproviderswith valuable

insights to allocate resources effectively and ensure those most in
needreceiveappropriateattention. However potential unintended —W-
consequencekeadto someproblemsin the model,suchasthe
algorithminadvertentlyexacerbatingexistingbiasesor inaccuraciesn

the data, potentiallyleadingto misclassificatiomf patientsor

overlooking critical cases. Addressing concerns about the algorith

accuracyandreliability becomegparamount,asanyflawsin its desigror
trainingdatacouldcompromisepatient careandoutcomes

Theproblemit caused:

Patientsfrom the Westernregionof aparticulararea,who were categorizedat the samerisk
level by the algorithm,generallyexhibitedmore severehealth conditionscomparedto patients
from otherregions.

Why the problem happened:

1 Thealgorithmutilizedwastrained on healthcareexpensedataasa measurefor health
metricsrather than actual physicallness.

1 Thisalgorithmwascreatedin the United Stateswherelessmoneyis spenton western
regionpatient healthcare than otheethnic patienthealthcare.

Thismeantthe algorithm
We canuseprinciplesof the Bioethicsframeworkto ensurean ethical Al solution.

Thefour principlesof bioethicscanbe usedto ensurean ethical Al solutionfor the healthcare
problem.

i. Respecfor autonomy: Enablingusersto be fully awareof decisionrmaking.E.g. usersof an
Alalgorithmshouldknow how it functions.

1 Thedatathat modelsweretrained on,andusedto make
decisions, should be reproducible and accessible to the
patients. +

1 Inthe eventof performanceconcernsmodelpredictionsand

datalabelsshouldbe released. i . ’ .

+




il. Donot harm: Harmto anyone(be it humanor nonchuman)mustbe avoidedat all costs.If
no choice isvailablepath of leastharmmustbe alwayschosen.

1 Promote welbeing, minimize harm, and ensure that
benefitsandharmsaredistributed amongstakeholders
in a justmanner.

1 TheAlalgorithmmustbetrained on datasetsthat
equitablyreduceharmfor all, not just harm for some
groups.

1 Inthisinstance patientsfrom other regionsexcluding
westernpart who were lessill would receivemore
intensivecarefrom doctorsthan patientswho
actuallyrequirehelp.

1 This algorithm, if implemented, would actively harm
patients belong to western region by inappropriately
recommendinghealthcareresourceallocation.

iii. Maximum benefit: Not only shouldwe avoidharm our actionsmustfocuson providingthe
maximum benefipossible.

1 Thesolutionshouldbe heldto clinicalpracticestandards,
not merelytechnologicakthicsstandards.

1 It shouldgobeyondnonmaleficenceandstrivefor
beneficence.

1 Considering thexamplewe discussed, the Al algorithm
shouldnot only avoidcausingharmto patientsfrom the
western region but also provide benefits to these
patients, as well as patients from other regions and of all
races.

1 Is there a better data set for training that reflects the
healthcareneedsand outcomesof patientsof allraces?

1 Thedatawe usefor trainingmustbe unbiased.



iv. Justice:All benefitsand burdensof a particularchoicemustbe distributedin a justified
manneracross people irrespectiva their background.

1 Solution development requires concerted anddepth
knowledgeof socialstructuresat playthat resultin issues
like racismand sexism(afew typesof societalbiases).

M Thesolutionneedsto be awareof socialdeterminantsof
healthcareandactivelywork againstthosestructures.

We sawthat abidingby bioethical principlescould have helped us to avoid the unintended
consequences dhe Al solution.

TestYourself:

1. What is the purpose of defining the problem statement during the Problem Scoping stage in
anAlprojectcycle?

A) Tocollectdata

B) Tounderstandthe aim and objectiveof the project

C)To trainthe model

D) Toprocesdata

2. Inwhat wayscanAl modelsbe categorizedbased orthe type of datafed into them?
A) Twodomains

B) Fourdomains

C)Threedomains

D) Fivedomains

3. In StatisticaData,what isthe primaryfunction of the systemin relationto data?
A) Generatindargedatasets

B)Analyzinglatato extractinsights

C)Convertingdatainto images

D) Distributingdataacrossetworks

4. Whatisthe maingoalof ComputerVisionprojects?

A) Translatingaudiodatainto visualdescriptions

B) Convertingdigitaldatainto analoguesignals
C)Teachingnachinedo understandtextualinformation

D) Convertingdigital visualdatainto computerreadablelanguage

5. Whatisthe primaryfocusof NLP?

A) Analyzingcomputerlanguages

B) Interactingbetweencomputersandhumansusingartificiallanguage

C)Dealingwith the interactionbetweencomputersand humansusingnaturallanguage
D) Enhancindiumanto-humancommunication



6. Whatdo frameworksprovidein the contextof problem-solving?
A) Randomsolutions

B) Stepby-stepguidance

C)Legaladvice

D) Ethicaljustifications

7. Howare EthicalFrameworkdor Al categorized?
A)Into legal andllegalframeworks

B) Into sectorbasedandvaluebasedframeworks
C)Into historicaland contemporaryframeworks
D) Into theoreticaland practicalframeworks

8. Whatisthe centralfocusof virtue-basedvalue-basedframeworks?
A) Maximizingutility

B) Protectinghumanrights

C)Aligningactionswith ethicalprinciplesandbeliefs

D) Ensuringcompliancewith legalregulations

9. Whichof the followingbestdescribegights-basedvaluebasedframeworks?

A) Prioritizinghumanrightsanddignity, valuinghumanlife overother considerations

B) Evaluatingactionsbasedon maximizingoverallgoodand minimizingharm

C)Centeringon the character of the decisiemaker and the alignment of actions with personal
or societal virtues

D) Focusingn achievingoutcomesthat offer the greatestbenefit

10. Whatisthe primarydomainof applicationfor Bioethics?
A)Agriculture

B)Healthcareandlife sciences

C)Informationtechnology

D) Environmentatonservation

11. Assertion:Ethicsprovideguidancen distinguishingight from wrong.

Reasoning Ethicsconsistof a set of valuesand morals thataid individualsin makingmoral
judgmentsanddecisions.

A) Both Assertionand Reasoningretrue, and Reasonings the correctexplanationof the
Assertion.

B)Assertionistrue, but Reasoningsfalse.

C)Both Assertionand Reasonin@retrue, but Reasonings not the correctexplanationof the
Assertion.

D) Assertionisfalse,but Reasoningstrue.

12. Assertion:Valuebasedframeworksin ethicsprovideguidanceby focusingon fundamental
ethicalprinciplesandvalues.



ReasoningThesdrameworksreflectdifferent moralphilosophieguidingethicalreasoningind
are concernedwith assessinghe moralworth of actions.

A) Both Assertionand Reasoningretrue, and Reasonings the correctexplanationof the
Assertion.

B)Assertionistrue, but Reasoningsfalse.

C)Both Assertionand Reasoningretrue, but Reasonings not the correctexplanationof the
Assertion.

D)Assertionisfalse,but Reasoningstrue.

ReflectionTime:

1. Outlinethe mainstepsin the Al ProjectCyclebriefly.

2. Whatrolesdoescomputervisionplayin agriculturalmonitoringsystems?

3. Mention the factorswhich knowinglyor unknowinglyinfluenceour decisiormaking.
4. Whatisthe necessityfor EthicalFrameworksn Aldevelopment?

5. Mentionthe keycharacteristic®f sectorbasedframeworks.

6. Whatdo youmeanby Bioethics?

7. WhatisNaturalLanguagé’rocessingExplainanytwo reaklife applicationsof NLP.

8. Howdo valuebasedframeworkscontribute to ethicaldecisionmakingby emphasizing
fundamentalprinciplesandvalues?

CaseBasedQuestions

1. CaseScenario:

In a corporate setting, a multinational company is facing scrutiny over its environmental
practices, particularly regarding the disposal of industrial waste. The compartyidtascally
prioritized profit maximization and costutting 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
businesgractices.

Question:

Drawing from the case presented, analyze the ethical considerations surrounding the
company'snvironmentalpracticesthroughthe lensof valuebasedframewaorksin ethics.

2. CaseScenario:
In a rural farming community, a group of srsdhle farmers is faced with a dilemma regarding
the useof pesticideson their crops.Thefarmershavetraditionallyrelied 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,
neighboringcommunities and environmental advocacy groups have expressed opposition to
the widespreaduseof pesticidesgitingecological damagandrisksto biodiversity.

Question:

Using thecase provided, examine the ethical considerations surrounding pesticide use in the
agricultural sector, applying ethical frameworks to analyze the competing interests and values
at stake.



Unit-2: AdvancedConcepts ofModeling in Al

LessorTitle: Advancedconceptsof Modelingin Al Approach:Session+ Activity

Summary:There are two main categories of Al modefale based and Learning bas
Learning based models can be further classifie@Gapervised Learning, where machines
taught using labeled data; Unsupervised Learning, where machines independently u
patterns from unlabeled data; and Reinforcement Learning, enabling computers to op
decisions for rewards without direct programming. Neural networks, mimicking the b
neurons,automaticallyextract data featuresthrough interconnectednodes, makingthem
efficientfor processindargedatasetdike images.

LearningObjectives:

1. To familiarize students with supervised, unsupervised and reinforcement learning
basedapproach
2. TolIntroduce studentsto the neural network.

LearningOutcomes:

1. Understandsupervisedunsupervisedandreinforcementlearningbased
approach

2. Understand\euralNetworks.

Prerequisites: Essentialinderstandingf Artificial Intelligence

Key-concepts:

1. Supervisedynsupervisedndreinforcementlearningbasedapproach
2. NeuralNetworks

* Imagesshownherearethe property of individualorganisationsndare usedherefor referencepurposeonly.



2.1Revisiting AIML, DL

To buildan Al based project, we need to work around Artificidityelligent models or
algorithms.Thiscouldbe doneeither by designingszour own modelor byusingthe pre-existing

Al models. Before jumping into modelling let us clarify the definitions of Artificial Intelligence
(Al),Machine LearningML)andDeepLearningDL).

Differentiate between Al, ML,and DL

Purpose:Todifferentiate between Atrtificial IntelligencéAl),Machine LearningML)and
DeepLearningDL).

Say:6As we enter the world of modelling, it is a good time to clarify something many of you
having doubts about. You may have heard the terms AlaMLDL when research content online
duringthis courseTheyare of course relatedyut how?

Artificial Intelligence, or Al for short, refers to any technique that enables computers to
human intelligenceAn artificially intelligent machine works on algorithms and data fed to it and gives
desiredoutput.

Machine Learning, or ML for short, enables machines to improve at tasks with experience. The nese
learns from the new data fed to it while testing and uses it for the next iteration. It also takezcrdant
the timeswhenit went wrongandconsidershe exceptiongoo.

DeeplLearningor DLfor short,enables software to train itself tperform tasks with vast amounts afata.
Since the system has got huge sedaf, it is able to train itself with the help of multipteachine
learningalgorithmsworking altogetherto performaspecifitask.

ArtificialIntelligencasthe umbrellatermwhichholdsboth DeepLearningaswell asMachineLearning.
DeepLearning, on the other hand, is the very specific learning approach which is a su
MachineLearningasit compriseof multipleMachineLearningalgorithms

As you can see in the Venn Diagram given beldstificial Intelligence ighe umbrella
terminology which covers machine and deep learning under it and Deep Learning comes
underMachineLearninglt isafunneltype approachwherethere arealot of applicationsof

Alout of whichfew arethosewhichcomeunderML out of whichveryfew go into DL.

* Imagesshownherearethe property of individualorganisationsndare usedherefor referencepurposeonly.



The abllity of a machine to imitate
human intelligence

Artificial Intelligence | ——

ML Is a subset of Al.

Algorithms that enables machines to
learn from data and make decisions

NG )

DL is a subset of ML

2 - Algorithms inspired by the structure of a
Deep Learning human brain (based on artificial neural
networks)

MachineLearning(ML)

Machine Learning or ML, enables machines to improve at taskish experience. The
machinelearnsfrom its mistakesandtakestheminto considerationn the nextexecution.lt
improvisedtself usingits own experiences.

-[5-=

ML Model

BlockRepresentationg MachineLearning(ML)
This is just a broad representation of how a machine learning model works. Input (past or

historicaldata)is givento the MLmodelandthe modelgeneratesoutput by learningfrom 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
classifybetween applesand strawberries angredictsthe correctoutput asshown.

Apple Apple
’
Apple Strawberry

oV

Strawberry Strawberry

¥ V- —x

Input

m—)  APPe

Output
Prediction

Examples of Machine Learning (ML)

ObjectClassification
Identifiesand labelsobjectspresentwithinan
image or data point. It determines the
categoryan objectbelongs to.

AnomalyDetection
Anomaly detection helps us find the
unexpected things hiding in our dat&or p—
example trackingyour heartrate, andfinding esecae
a suddenspikecould be an anomaly flagging po— “—,
apotentialissue.
nrm:r__,.i;; —

T

T B Vooe
weaneTn

o oerIm

DeepLearning(DL)

DeepLearning 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
trainingitselfaroundthe data. Suchmachinesareintelligentenoughto developalgorithmsfor
themselves. Deep Learning is the most advanced form of Artificial Intelligence out of these
three. Following ighe blockdiagramof deeplearning:
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Output

Artificial Neural Network(ANN)

BlockRepresentation DeepLearning(DL)

Input isgiven to an ANN, and after processing, the output is generated by the DL block. Here
isanexamplewhichshowspixelsof abird imagegivenasinput to the DLModelandthe model
isableto analyzeandcorrectlypredictthat it isabird usingadeeplearningalgorithm @ANN).

Input

Artificial Neural Network(ANN)

Examples of Deepearning DL)

Objectldentification

Object classification in deep learning
tackles the task of identifying and labeling

"uuu:‘] )

objectswithin animage.It essentiallyjuses o N T
powerful algorithms to figure ouwhat's ) B
ina picture and categorizethosethings. D06 r &
Digit Recognition 0A0LABCELBO0L0OD
.. L. . . fFr1y ks 2020000020
Digit recognition in deep learning tackles B e
the challengeof training computersto bt b L ILELEAL S L4
identify handwritten digits (0-9) within e
images. P 1a4497438498¢19
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Commonterminologiesusedwith data

What is Data? Eruit Color Price
Dataisinformationin anyform Apple Red 41.8
For e.g. A table with information about Orange Orange $2
fruits isdata Banana Yellow %1
Eachrow will contain information about Grape Purple $3
different fruits
Eachfruit isdescribedby certainfeatures
Features

What do you meanby Features?
Columnf the tablesare calledfeatures

. Fruit Color Price
In the fruit datasetexample featuresmay be

. Apple Rz $1.8
name,color, sizegtc. Orange Orange 2
Some features are special, they are called Coe s Yellow $1
labels Grape Purple %3
What are Labels?
. . . Label Feature
Data Labeling is the process of attaching \
meaningto data
It dependsonthe contextof the problemwe are Fruit Color Price
tryingto solve Apple Red $18
For e.g. if we are trying to predict what fruit it is|  Orange Orange $2
based on the color of the fruit, then color is the| Banana Yellow $1
feature,andfruit nameisthe label. Grape Purple $3
Data can be of two types ¢ Labeled and
Unlabeled
Labeled data Labeled data Unlabeled data

LabeledData ‘ |

Datato which someag/label isattached. é w é w/ }é w
For e.g.Name,type, number getc. = = |

UnlabeledData

Theraw form of data
Datato whichnotagisattached % ga % g') % g')
Cat Cat 12is 8ios :

What do youmean byatraining data set?

Thetraining data setis a collectionof examplesgivento the modelto analyzeand
learn.

Justlike how ateacherteachesatopic to the classthroughalot of examples
andillustrations.

Similarly a setof labeleddatais usedto train the Al model
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What do youmean byatesting data set?

A Thetestingdatasetis usedto test the accuracyof the model

A Just like how a teacher takes a classtest related to a topic to evaluate the
understandindevelof students

A Testis performedwithout labeleddataandthen verify resultswith labels

2.2Modelling

Purpose:Classificatiomf Modelsinto RulebasedapproachandLearningapproach.

Say:din general, there are two approaches taken by researchers when building Al models. They
take a rulebased approach or learning approachRAlebased approach is generally based ondia¢a

and rules fed to the machine, where the machine reacts accordingly to deliver the aegned
Under learning approach, the machine is fed with data and the desired output to whichaittene
designs its own algorithm (or set of rules) to match the data to the desired output fed inv6 khéd K A |

Al Modellingrefersto developingalgorithms,alsocalledmodelswhich canbe trained to get
intelligent outputs.Thatis, writing codesto make amachine artificiallyntelligent.

Typesof Al Models

GenerallyAlmodelscanbe classifiedasfollows:

MachineLearninc
LearningBasec
: RuleBasec
DeepLearninc

RuleBasedApproach

Rule Basedpproachrefers tothe Almodellingwherethe relationshipor patternsin dataare

Rules

Rule Based Approach mm) Answers
Data
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defined by the developer. The machif@lows the rules or instructions mentioned by the
developer,andperforms itstaskaccordingly.

RulebasedChabots are commonly used on websites to answer frequently asked questions

(FAQspr providebasiccustomersupport.Here'san example:

ScenarioA clothingwebsitehasa Chabotto answerquestionsaboutorder tracking.
1. Data: The Chabot doesn't require a massivedataset for training. It relies on a
predefinedsetof questions and corresponding answers.
2. Rules: The Chabot uses a decisiontree approach with clearly defined rules to
understanduserqueriesandprovide responsedidere'sa simplified example:
o Rule 1:If the user's message contains keywords like "track order," "shipment
status,"or "delivery,"proceedto order trackingoptions.
o Rule2:Underordertrackingoptions:
A If the user askgor their order number,promptthemto enter t.
A If the user enters a valid order number, retrieve the tracking
informationfrom the databaseanddisplayit.
A If the user enters amnvalid order number, provide an error message
and askhemto re-enter it.
o Rule3: If the user'smessagaloesn'tmatchanydefinedrules,offer amessage
like "Sorry, | can't help you with that. Perhaps you can try searahingrAQs
or contactcustomersupport.”
3. Interaction: When a user chats with the bot, their message is analyzed based on the
defined rules. Th€habotresponds with a pravritten answer or prompts the usdor
additional information depending otle scenario.

Adrawback/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 iratltase, the machine adapts to change in data and
rules and follows the updated path only, while a rblgsed model does what it has been
taughtonce.
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LearningBasedApproach

A learningbased approach is a method where a computer learns how to do somethimgpking at
examples or getting feedback, similar to how we learn from experience. Instedeio§ explicitly
programmed for a task, the computer learns to perform it by analyzing aladdinding patternsor rules
on itsown.

Data ==

Machine Learning Approach [0S
Answers )

For example, suppose you have a dataset of || &
1000 imagesof 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 |je 5
R2y Qi 1y2¢ 0(§KSANI oNB |
feature. Thus, you would put this into a
learning approacipased Al machine and the
machinewould comeup with variouspatterns

it has observed in the features of these 1000
imageslt mightclusterthe dataonthe basisof
colour,size fur style,etc. It mightalsocomeup
with some very unusual clustering algorithm
which youmight not haveeventhought of!

R (K

Learsiang Aopecach A Modal

oursuT

Urdabeled Dataset

Ohstering cutpet Sased on patterns cbiorved by the machine
{Left) Based om sipe: (Righ) Based on colowr

LearningBasedAl Model

We can say that it refers to the Al modelling where the machine learns by itself. Under the
Learning Based approach, the Al 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
accordingto the changesvhichoccurin the datasothat allthe exceptionsare handledin this

case.

For example, A learnidgased spam email filter is a computer program that automatically
identifies whether an incoming email is spam or not. Instead of bexmdjcitly programmed

with rules for identifying spam, the filter learns from examples of labeled emails during a
trainingphase.

During training, the filter is provided with a large dataset of emails, each labeled as either
spam or legitimate (nospam). The filter analyzes the content and characteristics of these
emails,suchaswordsused,senderinformation,andpresenceof attachments.Usingmachine
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
patternsit learned.It continuouslyadaptsandimprovesits accuracyvertime asit encounters

new examples. This learniiased approach allows the filter to effectively identify and filter

out spamemails,helpingusersmanagetheir email inboxmore efficiently.

Categoriesof Machinelearningbasedmodels

Learningbased approachesare indeed a broad category that encompassboth machine
learninganddeep learningMachine learninganfurther be dividedinto three parts:

Supervised
Learning

. Supervised -~
Unsupervised Learning &E '

Learning

Reinforcement Unsupervised

Learning

LearningBasedApproact
(MachineLearning)
||

Learning

acton

Reinforcement
Learning

Supervised_earning

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.l@bel is some information which can be used as a tag
for data. For example, students get grades according to the marks they secure in
examinationsThesegradesarelabelswhichcategorizehe studentsaccordingo their marks.

A SupervisedLearning indicates having a supervisor as a
teacher

A For e.g. A math teacher teaches the class by making t
students learn using a lot of solved examples(training) a
then test the knowledgegainedby givingthe classproblems
to solveon their own.
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A Similarly,Supervised_earningis when you make the machinelearn by teachingor

trainingthe machineusing labeledlata.

Supervised_earningg Example

A [ S GofRsiderthe exampleof currencycoins

ProblemStatement:Builda modelto predictthe coinbasedon its weight

1 Euroweighs5 grams

1 Dirhamweighs7grams

1 Dollarweighs3grams

1 Rupeeweighs4 gramsand soon

Featurec Weights

> > > > > > >

Labelg Currency

Assumehat we havedifferent currencycoins(dataset)havingdifferent weights

-

Sq if amodelistrainedin taggingthe featuresi.e.,the weightsof the coinwith the targets
i.e., currency, the trained model can be further be used to identify a coin based on its

weight Gince ithasalready learnt).

A In the example shown in the
image, the model has learned
from labeled input data and
produces output to classify them
asdogs anccats.

A Therefore, you can see that the
model learns from the training
data and then applies the same
knowledgeto testdata.

Labeled Dala
- -

SUPERVISED MACKINE LEARNING

nrel

€9

7
a

8 &« &

PREDICTION

* Imagesshownherearethe property of individualorganisationsndare usedherefor referencepurposeonly.

7
)
&

11



Unsupervised_earning

An unsupervised learning model works anlabelled
dataset. This means that the data which is fed to the
machine is random and there is a possibility that the ., o
person who is training the model does not have any, ;. Ay
information regarding it. The unsupervised learning *
modelsare usedto identify relationships,patternsand
trends out of the data which is fed into it. It helps trser
inunderstandingvhat the dataisaboutandwhatare the
major featuresidentified by the machinein it.

For example, you have a random data of 1000 dog images and you wish to undemtaad
pattern out of it, you would feed this data into the unsupervised learning maddlwould
train the machine on it. After training, the machine would come up \p#kternswhichit
wasableto identify out of it. TheMachinemight comeup with patternswhich are already
knownto the userlike colouror it might evencomeup with somethingeryunusuallike the
sizeof the dogs.

A Unsupervised.earnings a type of learningwithout anyguidance

A For e.gA child learning to swim on his own without any supervision. Here, the ishild
the model trying to discover ways and technigues to swim and the swimmingigpool
similarto the unknowndatafed tothe model.

A Here, the machine is responsible to discover patterns, similarities, and differences on
its own basedon the unlabeleddataset.
Unsupervised_earning- Example
[ S GoRsiderthe exampleof asupermarket

Assumedhat we havea customerdatabasewith recordsof their
productsboughtovera period.

Now you being the marketing managerdecidesto send a :
grocery offer message to those customers who buys grocer
regularly.

A Note that there was no customer labeled as groceryshoppersand non-grocery
shopper.

A Model could discover patterns on its own and could come up with these two
clusters/groups.

Grocery
CustomerlD  Tollnumber  Totalnumber ‘.\shopper
of grocery of non-grocery @
iterns bought items bought .

Scores

- - Non-

.. ® ) grocery
[ ] shopper
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A In the example shown in the image, the model
hasto procesanformationwithout anylabels.

SRSEPERVISED MACHINE LEARNING

RRNDON BATS e PRIDIETION

A It hasto analyzeandprocesshe datato identify — &
hidden patterns and attributes and then uses | ¥ * | & o
that to classify the animals into two categories ., ~ | ¥

basedon similarities

Asyou observein the image input is not labeledbut
the model can come up with two clusters by identifying simplatterns and attributes and
have grouped thentogether-

A AllCatshavebeengroupedinto clusterl

A AllDogshavebeengroupedinto cluster2

TestYourself:
Identify the model: Supervisedr Unsupervised?

Case 1: Social Media platforms identify yofriend 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
whenthe machineislearningfrom labeleddata, it is supervisedearning.

Case: OTTplatform Recommendationdasedona 2 Y S 2 washhitory

Not Sure What to Watch?

It isunsupervisedearning.Thisiswhat OT Tplatformslike Netflix, Pandoraand Spotifydo all
the time;they collect the songs/movies that you like already, evaluate the features based on
your likes/dislikesandthen recommendnew movies/songdasedon similarfeatures.
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Case8: Analyzebankdatafor suspiciousookingtransactionsandflagthe fraud transactions

[Note that suspiciougransactionsare not definedin 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 transactionandflagsthem as'fraud'.

Supervisedvs.Unsupervised_earning

Supervised Leamning Unsupervised Leaming

= Deals with labelled data = Deals with unlabelled data

= Usefulin real-world problems-like = Useful in finding unknown patterns
predicting the prices of an item within data-like making sense of a
something based on past trends. large number of cbservations from

an experimental device.

= Computing power required is »  The computing power required is
simpler as clean labelled data is more complex as unsorted and
used as input, messy data is used as input.

ReinforcementLearning

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 toachievethe task.

ReinforcementLearningg Example

A Reinforcementearningis a type of learningin which a machinelearnsto perform a
task through a repeated trial-and-error
method.

X

A [ S $a@yu provideanimageof anappleto
the machineandaskthe machineto predictit-

| ‘-» R ]

A The machinefirst predictsit as W O K SaNdN.
you givenegativefeedbackhat A (in@airect.

A Now,the machinelearnsthat A (n& &cherry.
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A Then again, you ask the machine to

predict the fruit by giving an image of an

appleas input; ‘_’ ’
A Now, it knowsit isnot acherry.
A It predicts it as an apple and you give positive

feedbackhatA G Qa O2 NNB O o v/

A So,nowthe machinelearnsthat thisisanapple.

What makesit different?

1. Forsupervisedearningandunsupervisedearning,you needto havea pretty good
ideaof the datathat youhave,4 K | go@gon, andhowto solvethe problem.

2. Howeveryouwill frequentlyencountersituationswhereyou haveto dealwith large
complexproblemspaces.

3. You may need to respondto unforeseenenvironments,and you R 2 yHave
sufficientdataon those specific scenarios.

4. The environment may change. Hence your system needs to be adaptive.
WSAYTF2NOSYSY(d [SFENYyAy3 gAftt 06S AYLR2NII YD
existingknowledge ordatato provideusefulsolutions.

Examplef Reinforcement_earning

N

N\

J\
DEEPMIND Al
LEARNED HOW TO WALK

Parkinga car Humanoidwalking
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Summaryof ML Models

T

Supervisedlearning models are used when we want to determine relationships
through training.

Unsupervisedearningmodelsare usedwhenwe want to discovemew patternsfrom
data.

Reinforcementlearning models are used when we want to implement machine
learningthroughareward mechanism.

Supervised Unsupervised Reinforcement
Learning Learning Learning
Determine . Learn by
relationships Dlslfa?t\t/eer"::vv Rewarding
throughtraining Actions

Subcategoriesof Supervised_earningModel

Thereare two types of Supervised_earningmodels: Classificatiormodel and Regression
model.

Supervised Learning Model

Classification Model Regression Model
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ClassificatiorModel

Herethe datais classifiedaccordingo the Classification
labels.Forexample,jn the gradingsystem,
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 dataneednot be continuous. =

Examplesof the ClassificatiorModel

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 coldweatherbasedon

factorslike: R R G R - i
Vil tNe weainer be NOLOr Lo IOMOITOW ¢

T Location (averageemperatures vary

geographically)

1 Seasor{summervs.winter)

T Highandlow temperatures

T Humidity

When presented with weather data for tomorrowhe oo | HoT
trained classificatioormodelwould analyzethese
factorsandpredictthe mostlikely category- "hot" or "cold" weathertomorrow.

Classifying emails as spam or ndthe model is shown tons of emails, both real ones (like
from friendsor colleaguesand spam. Themodellearnswhat makesan emaillook like spam.
Once trained, the model sees a new emaianalyzes the clues in the email and decides: is
this spamor not? It assigns category- "spam"or "not spam"- just like sortingyour mail.

—  Inbox @

Classification Model

e [

In modernrday Email, classifiers identify if the email is spam and have evolved into other
categories such as social, advertisement, notifications, etc. Similar models are increasingly
beingusedin messagin@pplications.
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Regl’eSSIOMOde| Regression

Regression:Such models work on continuous data. For
example, if you wish to predict your nesalary, then you
would put in the data of your previous salary, any
increments etc.,andwould train the model.Here,the data
whichhasbeenfed to the machine isontinuous.

A Regressiomlgorithmspredicta continuousvaluebasedon the input variables.

A ContinuousraluesasTemperature Price,Income Age etc.

0~

Examplesf the RegressiorModel

Examplel: Predictingtemperature

Temperature is a continuous variable, meaning it ¢
take on anyvaluewithin arange.Regressiomodelsare
well-suitedfor predictingcontinuous outputs.

Example2: Predictingthe price of the house
Predictingthe price of the housebasedon someparameters:
1. [Features/IndependenYariables]
1. Noofbedrooms
2. CarpetSize
3. GarageArea
2. [Label/DependenVariable]
1. Price[Label/DependenVariable]

A In the House Price Prediction Problem, we are trying to predicptice dependent
variable) based on certain parameters like the number of bedrooms, carpet size, and
garage aredindependentvariables).

Example3: UsedCarPricePrediction

Thismodelpredictsthe sellingprice of the carwith the help of afew parameterdike

A fueltype,
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A yearsof service,

A the numberof previousowners,

A kilometersdriven,

A transmissiortype (manual/automatic)

Thistype of model will be of type regressionsinceit will predict an approximateprice
(continuousvalue)of the car based on thé&raining dataset.

TestYourself:
Identify the model: Classificatioror Regression?
Casel: Predictingwhether a customeris eligible for abankloan or not?

It is Classification. Binary Classification; since the model is going to predict whether or
not the customer is eligible for a loaimhe output will be either yes aro (discrete
values)

Case2: Predictingweather for next 24 hours
It is Regression because predicting weather for next 24 hours will be a contiranmes
(it will keepchangingover theperiod of 24 hours)
Subcategoriesof Unsupervised_earningModel

Unsupervisedearningmodelscanbe further dividedinto two categoriesClusteringmodel
andAssociatiormodel.

Unsupervised Learning Model

Clustering Model Association Model
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Whatis Clustering?

Clustering is a process of dividing the data points into different
groups or clusters based on their similarity between them.

1

Unsupervised
Raw Data Learning Model-
Clustering Technique

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
unsupervisedearningmodelwasableto dividethis datainto two clustersbasedon clustering.

Thetwo clustershavebeenformedbasedon the similarityof characteristicsThefirst cluster
comprises allhe animalsandthe secondclustercomprises alihe birds.

Differencebetween Clusteringand Classification
A Classificatiomsespredefinedclassesn whichobjectsare assigned.

A Clustering findsimilarities between objects and places them in the same cluster and
it differentiates them from objects other clusters.

Clusteringg Example

Jim enjoys listening to music. Jim likes to listen to music having slow tempo and soft
intensitywhereashe dislikessongshavingfasttempo andhigh intensity.

-

A Wehavegroupedall the songshavingslowtempo andsoftintensityinto 1 clusterthat
he likes

A While,songswith afasttempoandhighintensityinto anothercluster

A Now if he listensto a new song X with a slow tempo and soft intensity. Couldyou
predictwill helike the song Xor not?

This is how clustering techniques work. The clustering model will be able to identify
clusters based on some similarities or patterns which aredsdined in the input. For
exampletempoandintensityarethe onlyfeaturesknown,but clustersbasedon likesand
dislikes have been grouped together and given as output. Similar techniques are used in
OTTplatformslike Netflix/Spotifyfor recommendations.
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Association

AssociationRule is an unsupervisedlearning method that is used to find interesting
relationshipshetweenvariablesfrom the database.

Customer A Customer B

Basedon the purchasepattern of customersA and B, canyou predict any CustomerX who
buysbreadwill mostprobablybuy?

Customer B Customer X

Customer A

Basedon the purchasepattern of other customerswe canpredictthat there ishighprobability
that anycustomerxwho buysbreadwill mostprobablybuy butter.

Therefore suchmeaningfulassociationsanbe usefulto recommendtemsto customersThigs
calledAssociatiorRule.
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Summaryof detailed classificationof ML models

N S T S l |
Classification Regression J Clustering Association }

TestYourself:

[ S ihaveknowledgecheck basedn learningapproachesandits types!

Q1.Whichlearningapproachuseslabelleddatafor training?

Supervised.earning Reinforcement.earning

Unsupervised.earning

Q2.Thetargetvariableis categoricain Problem?

Clustering Classification

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

Clustering Classification

Q4.Whichof the followingisfalseabout Reinforcement_earning?

UsesRewardViechanism Targetisto Maximizethe Reward

Predictsa continuousvalueasoutput
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Q5.Clusterings learningandits goalisto ?

SupervisedClassifylata points Unsupervised, Divide theata
intodifferent classes pointsinto differentgroups

UnsupervisedPredictthe output based
on input datapoints

SubCategoriesof DeepLearning

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
themselvesTherearetwo typesof DeepLearningnodels: ArtificiaNeuralNetworks(ANN)

andConvolutionNeuralNetwork(CNN).

Deep Learning

Artificial Neural Network Convolution Neural
(ANN) Network (CNN)

Artificial Neuralnetworks (ANN)- Artificial Neuralnetworksare modelledon the humanbrain

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
usefulwhen solvingoroblemsfor whichthe data setisverylarge.

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
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2.3 Artificial NeuralNetworks

Purpose:Tounderstandand experiencevhat a neuralnetworkislike.

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

The keyadvantageof neural networksis that they are able to extract datafeatures

automaticallywithout needingthe input of the programmer A neuralnetwork isessentially
a systemof organizingmachinelearningalgorithmsto perform certaintasks.It isa fastand
efficientwayto solveproblemsfor which the data seis very largesuchas inimages.

Whatis NeuralNetwork?

Neural networks are loosely modelled after
how neuronsin the humanbrainbehave.The —
key advantage of neural networksthat they
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are able to extract data features .z‘ﬁ.%é.%é'(
automatically without needing the mpu'F of .\\\'{,MN

the programmer. A neural network is o

essentially a system of organizing machine e vt B

learning algorithmgo perform certaintasks.
It isafastandefficientwayto solveproblems
for whichthe datasetis verylarge,such asn images.

Thisisarepresentationof how neuralnetworkswork:

A ANeuralNetworkisdividedinto multiple layersand eachlayeris further dividedinto
several blocks called nodes. Each node has its own task to accomplish which is then
passedo the nextlayer.

A NeuralNetworkconsistof aninput layer, hiddenlayerwhich performscomputation
usingweightsandbiaseson eachnodeandfinally,informationis passedhroughthese
layersto reachthe output layer.

1 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.

1 Next to it, are the hidden layers. Hidden layers are the layers in which the whole
processingccurs.Theirnameessentiallyneangshat theselayersarehiddenandare
not visible to the user. Each node of these hidden layers has its own machine
learningalgorithmwhichit executeson the datareceivedfrom the inputlayer.
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A Thehiddenlayerperformscomputationby meansof weightsandbiasesnformation
passedrom onelayerto the other after the valuefound from this calculationpassed
througha selected activation function.

A The process of finding the right output begins with trial and error until the network
finallylearns.

A With each try, the weights are adjusted based on the error found between the
desiredoutput andthe 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
hiddenlayer passes the final processed data to the output layer which then gives it to
the userasthe final output. Similarto the input layer,output layertoo doesnot process

the datawhichit acquireslt is meantfor userinterface.

Realworld applications of neural network are facial recognition, customer support
chatbot,vegetable price predictioretc.

How doesAl makea Decision?

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

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,
G { K 2 dghgrarain2 I O1 S K¢

Thenyoumayalsoask,d { K 2lizhgBndzY 6 NBAr f | K ¢
you mayalso ask¢ 2 Kisthe weathery 2 ¢ K €
Andfinally,& 2 K willithe weatherbe like, laterinthe R | & K €

Whatisthe weather

Dol have gjacket? Dol haveanumbrella? Isit rainingnow?
forecastfor later?
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Now, you have the factors that will influence you
decision to go out. But take note, not all factors ar
equal.Somefactorsare moreimportant, while some s~
are not.

Let's see whiclone is more important. Let us rank
them from the most important to the least
important.

C2NJ YSS aAa AG adzyye vy
GOKS ¢SFUIKSN) F2NBOI ad
ismoreimportantthand K | @AuyhBrella.Wecan
put the rankingfor this example.

4

Do | have an
umbrella?

b L

What is the weather
forecast for later?

Is it raining now?

Now let usconvertthisto perceptron.

D2Ay3 o601 G2 GKS SINIASNI SEIYLX ST 6S KI @S 7
four inputs (from X1 to X4). Next, we have their weights (from W1 to W3). Then, we also
havethe bias Bwith weight WB.

Finally we sumthem all up, comparewith threshold,andwe will get our output.

Perceptron Example (go to the park)

Nowwe will fill in the four inputswith the factorsthat we havelisted out.
w5 zhavea jacket?

w5 zhaveumbrella?

w Lit&unnynow?

w2 K isthe weatherforecastfor later?
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Perceptron Example (go to the park)

@ —m=
Y

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

Next,let usassignsomenumbersto them. At the sametime, we will alsoassigna numbeifor
the biasweight (WB).

Howdo we know what shoulde the actualvaluesfor the weights? Wavill not know whatre
the actualweights.However we canmakesome assumptions.

Wy

|

w2

|

W3

X\

Perceptron Example (go to the park)

1st
/ 4

4ath
. - @ — ==
- Isitsunny now? 2

Thevaluesfor the weightscancomefrom experience He mayhavean experiencebeing
sunnynow would mostlikelymeanabright dayahead hencethe highimportancethere.

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 weatherforecast,hencethe higher importancehere.

The values for WB are also based on personal preference. If a person is more cautious,
he maysetthe valuefor WBto be higher,hencehisdecisionwould geartowardsstaying
indoorsunless 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 choose4 aswe want to be morecautious.
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Perceptron Example (go to the park)

1.0

—— .

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 adifferent decisioneventhoughthe situation isthe samefor everyone.

Forthisexamplef S a@ldaveajacket,|R 2 yh&éanumbrella,it is sunnynow, and
the weatherforecastis goingto rain. We canconvertthe yesand no to numbersl and
0. Forbias,we will always takel.

Perceptron Example (go to the park)
1.

- E e
3.0

T isitsunny now? p— \ @YES
25

L e

Scenario 1
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From this calculation,the output is 0.5. Sincethis is higherthan the threshold (whichis
zero),the resultis lwill go outto the park.

Perceptron Example (go to the park)

» YES

Output=(1x 1.5)+(0x 1.0) + (1% 3.0) + (0x 2.5) - (1 x 4.0) NO

Output=0.5

Now let uschangefor anotherexample.
f SsaIR 2 y Q (ajakket@Havean umbrella, it isiot sunnynow, andthe weather
forecast is okWe will convertthe yesandno to numbersl1 and 0. Andsimilarly,for bias,

we will takel.

Perceptron Example (go to the park)

"INO
15
1.0
t g mT-
LN

P N

Scenario 2

Fromthis calculation,the output is -0.5. Sincethis is lower than the threshold (whichis
zero),the resultis Iwill not goout to the park.
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Perceptron Example (go to the park)

< _a_‘wo

——
|
Output ={0x1.5) + (1x1.0) + (0 x 3.0) + (1 x 2.5) - (1x 4.0) ‘ iYES

Output =- 0.5

P> N

Scenario 2

Activity 1

HumanNeuralNetwork ¢ TheGame

SessioPreparation

LogisticsFora classof 40 students[IndividualActivity]

MaterialsRequired:

ITEM QUANTITY
ImageqTobe keptwith the facilitator) 2

Postit Notes 80
Sketchpens 40

* Imagesshownherearethe property of individualorganisationsndare usedherefor referencepurposeonly.



Purpose:Tounderstandand experience what neuralnetwork s like.

Brief:

Studentswill now experiencenow Neuralnetworkswork with the help of an activity. Each
of the students will be considered as the node of either Input La§iédjdden Layer, ®
Hidden Layer or the Output Layer. The instructions and rules have been mentioned
StudentsHandbook.

After arrangingthe students attheir positions anchandingthem stickynotesto write,
show the sample image pristiut to the input layer students. Let the studen
understandanddobythemselvesafterthis.

Whento intervene?

Ask the students to play the game with honesty. No two noches discuss anything
Eachone of them hasto usetheir own discretionto understandand play

Let us developa better understandingabout this conceptwith the help of a gamecalled
HumanNeuralNetwork.

GameStructure:
Layers Numberof Students Numberof chits
Input Layer 7 6
HiddenLayerl 6 4
HiddenLayer2 6 2
OutputLayer 1 -
TOTAL 20 -

INPUT
LAYER

HIDDEN
LAYER 1

HIDDEN
LAYER 2

OuUTPUT

LAYER
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GroundRules:

No oneis allowedto talk or discusdill the gameends.Funof the gameliesin playing it
honestly.

Eachayershouldsitdistantto eachother.

Theimageshouldonly be shownto the Input layerandno oneelse.
Thegameissupposedo be playedsilently. Thismeansthat one hasto write aword onthe
chit and passon the chit without speakingout aloud.

One needgo procesghe dataas fastaspossible hencenot takemuch timecanbe taken
to write and pas®n thechits.

Input layer nodescannotdiscusshe imageshownwith eachother. Everyonehasto use
their own discretion.

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

Oncethe taskof a layeris finished,that layerneedsto go and sit asideand not

disturb otherstill the game ends.

Gamelnstructions:

Input Layer
7 studentswill be standingasthe nodesof aninput 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 bestway possible They can alscepeatthe wordsif needed

After making these chits, they need to pass on one chit to each of the raddedden
layerl. Thatis, 1 chitwill be givento one member.

HiddenLayerl:
6 studentswill be standingasthe nodesof hiddenlayer1.
Each of them will receive 7 chits from 7 different input nodes. Now they have to take a
goodlookat the chitsandthen write down 4 different wordson 4 different chits.Forthis,
they can either use the same words as the infayer did or they can make their own
information(relevantto the context)andwrite it.
Now these 4 chits are to be given randomly to any 4 nodes of Hidden Layer 2.0ut of the
6 nodes of 2 hidden layer, one can choose any 4 and give oncet@lgtich. (For best
results, each node of hidden layer 2 should get almost saumber of chits thus the
divisionshouldbe doneproperly)

HiddenLayer2:
6 Studentswill be standingasthe nodesof hiddenlayer2.
Eachoneof themwill getsomenumberof chitsfrom the previouslayer.Nowthey have
to performthe sametaskashiddenlayerl andhaveto write down2different wordson
2 different chitsand passit onto the output layer.

OutputlLayer
Finally,the output layernodewill get 12 chits. Now s/he hasto understandall the words

andhasto guessvhichimagewasshownto the input layerinitially.
Output layer will then write a summaryout of all the words receivedto explainhis/her
deduction.Thesummaryshouldnot be morethan5 lines.
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Finally,the output layer presentsthis summaryin-front of everyoneand the realimage
isfinally revealedto all.

If the summaryis accurateenough the whole networkwinselsethey lose.

TestYourself:

Chooseahe mostappropriate answerfor eachquestion.

1. Inwhichtype of machinelearningisthe datalabeledwith the desiredoutput?
a) Supervised.earning
b) Unsupervised.earning
c) Reinforcement.earning

d) DeepLearning

2. An email spamfilter that learnsto identify spamemailsbasedon labeledexampless an
application of:
a) Supervised.earning

b) Unsupervised.earning
c) Reinforcement.earning

d) TransferLearning

3. A machinelearning algorithm that groupssimilar customer purchasesinto clustersfor
recommendation systems uses:

a) Supervised.earning
b) Unsupervised.earning
c) Reinforcement.earning

d) NeuralNetworks

4. AnAlagentplayingagameand learningfrom its rewardsand penaltiesis an exampleof:
a) Supervised.earning
b) Unsupervised.earning
c) Reinforcement.earning

d) Evolutionarnyearning

* Imagesshownherearethe property of individualorganisationsndare usedherefor referencepurposeonly.



5. Whichof the following statementsisNOTtrue aboutsupervisedearning?
a) Requiredabeleddatafor training.
b) Usedfor classificatiorandregressiortasks.
c) Canbe lessefficientfor largedatasets.

d) Oftenusedin imagerecognitionapplications.

6. Inanunsupervisedearningscenariothe goalisto:
a) Predicta specificoutput basedon labeleddata.
b) Identify patternsandrelationshipswithin unlabeleddata.
c¢) Trainan Alagentthroughrewardsandpenalties.

d) Developcomplexneuralnetworkarchitectures.

7. Clusteringalgorithmsare commonlyusedin unsupervisedearningfor:
a) Spanfiltering

b) Imageclassification
c) Stockpriceprediction

d) Groupingsimilardatapoints

8. Reinforcementearningis particularlyusefulfor scenariosvhere:
a) Largeamountsof labeleddataare available.
b) Thedesiredoutcomeis clear,but the pathto achieveit isunknown.
¢) Thedatais structuredandeasilycategorized.

d) Thetaskrequiresreasoningandlogicaldeduction.

9. Imaginean Al playingagameandlearningto win by trial anderror. Thisisan exampleof:
a) Supervised.earning
b) Unsupervised.earning
c) Reinforcement.earning

d) NaturalLanguag@rocessing
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10. Artificialneuralnetworksare inspiredby the structureandfunction of:
a) Thehumanbrain
b) Quantumcomputers
c) Complexnathematicaimodels

d) Highspeedprocessors

11.Theprocessof adjustingthe weightsin aneuralnetworkto improveperformances called:
a) Activation
b) Learning
¢) Optimization

d) Training

12. Aneuralnetworkwith multiple layersof interconnectedneuronsis calleda:
a) Singlelayernetwork
b) DeepNeuralNetwork
c) Lineametwork

d) Perceptron

13. Neuralnetworksare particularlywell-suitedfor tasksinvolving:
a) Simplecalculationsandmathematicaloperations
b) Recognizingatternsin complexdatalikeimagesandtext
c) Performinglogicaldeductionsandreasoningasks

d) Storingandretrievinglargeamountsof information

14. Traininganeuralnetwork often requires:
a) Asmallsetof labeleddatasamples
b) Asignificantamountof dataand computationalresources
c) Aspecificsetof programmingnstructions

d) Ahumanexpertto guidethe learningprocess
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Assertionand reasoningbasedquestions:
Q1.Assertion:Unsupervised Learnirigatype of learningwithout anyguidance.

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 aboutit.

Options:

(a)BothAandRaretrue andRisthe correctexplanationfor A

(b) BothAandRaretrue andRis not the correctexplanationfor A
(c)AisTruebut RisFalse

(d)Aisfalsebut RisTrue

Q2. Assertion(A): Information processingn a neural network relies on weights and biases
assignedo nodes.

Reasoning (R): These weights and biases determine how strongly a node is influenced by its
inputsandits overallcontributionto the nextlayer.

Reflection Time:

Answerthe following questions:

Q1.Givedifferencebetweenrule basedandlearningbasedAlmodels.

Q2.What is supervisedpunsupervisedand reinforcementlearning?Explainwith examples.
Q3.Whatisclusteringand howis it different from classification?
Q4.Explaimeuralnetworks.Alsogivefunctionsof three layersof neuralnetworks Q5.
Differentiatebetweenclassificatiorandregression model.
Q6.Whatisneuralnetwork?Givethe functioningof its three layers?

Q7.1dentify the type of learning(supervisedunsupervisedreinforcementlearning)are the
following casestudies mostikelybasedon?

a) CaseStudyl:
A company wants to predict customer churn based on past purchasing behavior,
demographicsand customerinteractions.Theyhavea datasetwith labeledexamples
of customerswho churnedandthose whodid not.

b) CaseStudy2:
Asocialmediaplatform wantsto groupusersbasedon their interestsandbehaviorto
recommend relevant content. They have a large dataset of user interactions but no
predefinedcategoriesWhichtype of learningisthis casestudymaostlikelybasedon?

c) CaseStudya3:
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Anautonomousvehicleislearningto navigatethrougha city environment.It receives
feedback in the form of rewards for reaching disstination safely and penalties for
traffic violations.Whichtype of learningis this casestudymostlikely basedon?

d) CaseStudy4:
A healthcare provider wants to identify patterns in patient data to personalize
treatment plans.Theyhavea datasetwith variouspatient attributesbut no predefined
labels indicating specific treatment plans. Which type of learning is this case study
mostlikely basedn?

e) CaseStudys:
A manufacturing company wants to optimize its production processidtgcting
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
basedon?

Q8. Identify the type of model (classification, regression, clustering, association model) are
the followingcase studiesnostlikely basedn?

a) A bank wants to predict whether a loan applicant will "default” or "m@fault” on
their loan payments. They have a dataset containing information such as income,
creditscore Joanamount,and employmentstatus.

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
datasetcontaininghistoricalsales data.

c) Amarketing company wants to segment its customer base into distinct groups based
on purchasingbehavior for targeted marketing campaigns.They have a dataset
containinginformation suchaspurchasehistory,frequencyof purchasesandamount
spent.

d) Agrocery store wants to identify associations between different products purchased
by customerdo understandwhichproductsarecommonlyboughttogether. Theyhave
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,
medicalhistory,andtreatment details.Thetaskinvolves:

a) Topredictwhetherapatientwill haveashortor longhospitalstay.

b) Topredictthe numberof daysa patientwill stayin the hospital.

c) Tosegmentpatientsinto groupswith similarcharacteristicdor personalizedreatment
plans.

d) Toidentify patternsin patienttreatmentsandoutcomes.
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Identify the type of model (classification, regression, clusteiangl, associatiomodel) in the
above tasks.

Q10.Convertthe followingscenariogo perceptron:

a) Context:A manageris decidingwhether to approvea work-from-home request
from anemployee.

Factors:
- Doesthe employeeperformwell whenworkingremotely?

- Arethere anyupcomingteam meetingsor collaborativeprojects?
- Doesthe company'olicysupportremote work?

- Isit beneficialfor both the employeeandthe company?

b) Context: A homeowneris decidingwhether to investin solar panelsfor their
house.

Factors:

- Dol havea sufficientaverageamountof sunlightin my area?

- Arethere anyavailableincentivesor rebatesfor installingsolarpanels?
- Doesinstallingsolarpanelsimpactthe valueof my home?

- Doessolarenergyleadto environmentalbenefits?
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Unit-3: EvaluatingModels

LessorTitle: EvaluatingModels Approach:Session+ Activity

Summary: Inthismodule,studentsareintroducedto the commonmetricsusedto evaluateAl
models.Theywill knowhow to deriveand calculatethe evaluationmetricsandwould alsoget
an idea on how to improve the accuracy/efficiency of an Al Mobeey will be introduced ti
the concept of Train/ Test Split, Common evaluation metrics such as Accuracy, Co
Matrix, Precision, Recalr1l Scorel.earnerswill also beableto identify the useof this metrics
in use cases encounteredawveryday life.

LearningObjectives:

1. Tointroducestudentsto the commonmetricsusedto evaluateAlmodels
2. Tofamiliarizestudentswith derivingand calculatinghe evaluationmetrics

3. To enable students toecognizethe most suitable evaluation metric for a given
application.

LearningOutcomes:

1. Recogniseommonmetricsusedto evaluateAl models
2. Deriveandcalculatethe evaluationmetrics

3. Recognizéhe mostsuitableevaluationmetric for a givenapplication.

Prerequisites: Essentialnderstandingpf Artificial Intelligence

Key-concepts:

1. Importanceof modelevaluation
2. Evaluatiormetricsfor classification
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Introduction

Till now we have learnt about the 4 stages ofpfdject cycle, viz. Problem scoping, Data
acquisition,Dataexploration andmodelling.While inmodellingwe can make differentypes
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into play.Inthe Evaluatiorstage we will exploredifferent methodsof evaluatingan Aimodel.
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:Importanceof Model Evaluation

Whatis evaluation?

A Model evaluation is the process of using differer
evaluation metrics to understand a machine learnir

Y2RSt Qa LISNF2NXI YOS
A AnAlmodelgetsbetter with constructivefeedback
A You build amodel, get feedback from metrics, mak( gvaiuation

improvements and continue until you achieve
desirable accuracy

MODEL

You learn a You take a You assess the
subject test result

model with model with Eval:.'asldnegl the
train data test data

Training the Testing the -

Fine tuning the
model for better
performance

f L Ulikz&he report cardof yourschool e

f There are many parameters like grades, percentage,| =
percentiles, ranks =

1 Youracademicperformancegets evaluatedand you know
where to work more to get better

REPORT CARD

&)
SO Schocd Marw Gy Moo
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Needof model evaluation

In essencemodelevaluationis like givingyour Almodelareport card. Ithelpsyou understandits
strengths, weaknesses, artiitability for the task at hand. This feedback loop is essential for
building trustworthy and reliable Al systems.
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There can be different Evaluation techniques, depending of the type and purpose of the model.

3.2: Splitting the training setdata for Evaluation

Traintest split

A The traintest split is a technique for evaluating the performance of a machine learning
algorithm

A It canbe usedfor anysupervisedearningalgorithm

A The procedureinvolvestaking a dataset and dividing it into two subsets:The training
dataset and the testing dataset

A Thetrain-test procedureis appropriatewhenthere is a sufficientlylargedatasetavailable
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