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~and Machine Learning (ML)
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Student Learning Outcomes

By the end of thiS'¢hapter, you will be able to:

®  Define artificial intelligence (Al), and machine learning (ML).

® Differentiate between Al, and ML, understanding their unique characteristics and
applications.

®  Understand the concept of supervised leaming and its application to teach systems
to make predictions.

¢  Comprehend unsupervised learning, used for clustering and pattern recognition.

®  Understand different algorithms and choose relevant algorithms based on specific
business problems. This includes simple linear regression.

®  Familiarity with key model performance metrics accuracy.

Understand where Al and ML are applied in daily life. business. and education.

®  Discuss bias, privacy, and responsibility when using Al.
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/ Long Questions prepared in the light of new Exomination Techniques
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Q. How can you define Ai and ML? Give brief defines?

Ans: In the present digital era, technology is not just about machines, it is about smart
systems that can think, learn, and help us in making better decisions. This chapter
introduces the exciting fields of Artificial Intelligence (AI), and Machine Learning (ML).
These are powerful technologies behind many commonly used things such as voice
assistants like google assistant, ChatGPT, video recommendations on YouTube, and
even predicting the weather. Understanding these fields helps you see how computers are
becoming more intelligent and helpful in solving real-life problems.

In this chapter, Students will explore how data is used to train machines to
recognize patterns, make predictions, and group information just like a human brain, but
more quickly and accurately. How these technologies are shgp,iggjlhc,-;quﬁfg}hhd how
they can play a part in this paradigm shift. \ BN [ (oo

6.1 Overview of Al and ML

Q.1. Why Al is used now a days? Also define artificial intelligence (Al) and machine
learning {ML} ?,I_? R llx, ;';;J_| ol =~

Ans: Why use AR 2

In the modern world, huge amounts of data are being collected every second. This
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is where Al and ML come in. These technulugigs,_l_cﬂﬁfﬁoq@@jﬁ and help machines
think, decide, and improve but faster and; imere copsistently,
Definition of AL: .".\f-. i el \ AR S
Al is the abilﬁﬁ%ﬁ-@“’lﬁ;ﬁ#ﬂfﬁ'ﬁ&nﬁbutﬂ program to perform tasks that normally
require human thi }gg\zﬁlﬂ abi ity. Al means teaching machines to do tasks that usually
require WJI“‘ igence such as understanding speech, recognizing images, or making
decisions.
Real life examples of Al use:
®  Urdu speech-to-text apps used in educational institutes including schools
e  Chatbots used by banks like HBL and JazzCash for customer support
®  Traffic control systems in big cities such as one introduced by Safe City Authority
in Lahore, '
Definition of Machine Learning:
Machine Learning (ML) is a method where computers learn from past data to
predict or decide something. Machine Learning is a part of Al It means training a

machine to learn from data and make decisions on its own without being programmed

.
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every time. o ;(ﬂﬁﬁfﬁ
Real life examples of ML nse: : ~ ;’5,;,,1 AG=
*  Netflix or YouTube recommend vide o}] tehing history af users.

2 (Al) and Machine Learning (ML)?

Making machines smart enough Teaching machines to learn
to copy human behaviour from data and improve|
decision making

Main Goal To perform smart task like|To make predications or

human did decision making based on
, data.

Data Need Sometimes it needs data to act|Always needs data to learn

smartly and made important

i

decisions. (G1\\
Human Like behaviour |It speaks, see and understand|No\it does not show human
3 : \ 3

things lil'.e” TE ,:x U AL I Eéhaviuur. It just learn
o) |fea *.;J'_t:"-.:ﬁ'ulﬁl:;»f'\:n.ji == pattern.
Real life mnp]]ﬂ] N w Ot apps. | Apps that predict weather
NN N virtual assistants, robots etc Apps that predict stock

exchange trends etc




J| ~ | 1|a 5
e Think of Al as the brain, and ML as the, experi cﬁd {:m Ifbéé Brain how to
improve. A0\~ ﬂv W\\" \
e Al is the broader con ni}s g » smart, while ML is when machines

learn from datato|i Ehﬂ_bvbdmnnns or decisions.

Machine Learning Types

Q.3. Explain machine learning type? Also give examples of each.
Ans:

Machines can also learn in two main ways, i.e., Supervised Learning and
Unsupervised Learning.
Supervised Learning:
Definition:

Supervised learning is when the machine is trained using labeled data, where both
instance and correct output are provided. In supervised leamning, the machine is given
data with correct answers (labels). It learns by mmpmrngm p@@qﬁ;wﬂh the

correct answers and its learning improves pyer \\B
Example 1: Suppose you are (¥ W ﬁ'unlsanappienr

a mango. Yuushnwth;:\ ApplwandMangmmdlabclltast}m
e "Thisi lsan j\J NNo
e "Thisisa Mango

The computer leams from these examples. Later, it can predict with high accuracy
when shown a picture of apple and mangoes such pictures. :
Enmpltz:hsystmcanbcunincdhmdmmarksmdmnMEfmﬂcntsm
predict who might fail.

Un-supervised Learning:
Definition:

Unsupervised leaming is when the machine finds patterns or groups in unlabeled
data without being told what the correct answer is. In unsupervised learning, the machine
is given only data without any labels. It has to find patterns or group similar lhmgs by
itself. Y f___,w.-."n \ (€ mﬁ A
Example 1: This helps the store in marketin products i a beter Way, even without
knowing the exact customer typ;cg‘n - "“*\ u;f}x}, \ M=
Example 2: A schoul wamqrtm\di\rida idents into study groups. The system checks
their interests ancN ‘t&“and forms groups just based on similarities and without
_ knowing which gruup is "best”.




Q.4. Differentiate between supervised and unsupems&d—?&a(n]ﬂgﬁ T

L, I| e ey
Ans: olle _H;.;a LY
Feature [

Unsupervised Learning

Labelled Data? correct| No machine finds patterns on its
mefin] :.llll* [ own
Main Task"] V™ [Predict or classify Group or cluster similar data |
Example Predict student results using|Group customers based on
marks and study hours shopping behaviour
Uses in School | Identify students who need help | Make automatic student groups for
projects

TIDBIT \

. Think of Supervised Learning as learning with a teacher. and Unsupervised
Learning as explormg on your own. 5

REMENBER | v 1

Supervised Learning uses labeled data to predict or ﬁlasst&' @W‘
Unsupervised Learning uses un[a

i

-

it is unsupemsed

Both are used in schools, bu
If the system is Ie at lﬁ&
is grouping witho 'lﬁ en|

Practical Application of Al / ML

R."\J_\ _
Q.5. Exlen practical applications of Al and ML Smart Assistants and

Recommendations:

Ans:

Now that you understand what Al and ML are, and how machines learn. now it is
time to explore where these technologies are being used around us. We use these
technologies everyday seam lessly.

Smart Assistants and Recommendations:

Al powers many smart tools and apps that help make our lives easier.
Smart Assistants:

Smart assistants like Google Assistant, Siri, use Al to uudersla,n;:tﬁm'tc commands,
translate languages, set reminders, and answ qu:suqnﬂx' f.r«f
Example: f.i }1 n a‘;\\ VA3 )

If you set an alarm I{i qQo e\ﬁ inein Urdu, it will set an alarm using speech

recognition and natural ]ngggt‘mbccssmg techniques, both powered by Al.
Recommie lfti:ﬁ t!mr

These systems suggest what you might like, based on your past activities.

da terns.
Jnmcnl systems in Pakistan.
currecl answers, it is supervised. If “1
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° YouTube recommends videos after you watch a few I:;pa J ,’;*’E; \u
e  Daraz suggests clothes based on yuur browsi i@l RD%

e Instagram shows videos similar © hm ied before. These apps use
ML to analyze what you like ?.l'h‘,l i\ ir suggestions over time.
(T A
If the app makes suggesti:}ns. understands your voice, answers you, or learns your
habits.
0.6. Explain practical applications of Al and ML Business Use Cases Using

Customer Analysis and Chatbots:

Ans:

Al helps businesses understand customers. answer questions. and improve their
services.
Customer Analysis:

Companies collect data about customers to find:
e  Which product is best to sell?
p Lis best to se (_H}

Example: | g
A grocery delivery app like Chm:tay uses {\;\@@ ten buy. and

predicts which items are needed in wh
Chatbots and Automated

Many Pakistani bwﬁﬁ\_ nms and e-commerce sites now use chatbots which are
smart systems that can answer guestions withowt needing a human agent. These chatbols
use Al to understand typed questions and respond automatically,

DO YOU KNOW ¢

Al helps businesses work faster, save money. and keep customers happy using the
power of data.
0.7. Explain practical applications of Al and ML Bias, Privacy and Responsibility
Ans:
While Al are powerful, they must be used responsibly.

Examples: oy e #:f‘!ﬁl E\.&

Bias in AL:

Sometimes, machines learn unfair patterns from the data they a:;; § ({i‘};ﬁj t\i
called bias. For example, if an Al system is tmmcd nl gﬁg‘hﬁ\ lr..u. it
may not work well with Urdu speakers or ﬁ:maie% 3 ak U
Privacy and Data Use: O Ek

Al systems often use pers \:5 Ame. I{}catmn or choices) which raises
privacy concerns. For an app tracks your movements or listens to your

microphone without penmssion. it can be misused.




Best Practice: I.-I,c;_f; W@
3 b e T = '..__ «
®  Ask for user permission =~ | \Q\ 'E"k \ () W
. o e LT N G kL J
® Protect data using fﬂcrxpiqﬁi 70\ _"5»\ A

e Donot m!lectmﬁi‘gﬂh%ﬁgﬁd@ﬁ}' o
nespunsihilit;:ﬂwﬁ%;ﬁ =

Humans must use Al wisely as it is just a tool. If an Al powered system makes a
wrong decision, the responsibility lies with the humans who created or used it
Example:

If a facial recognition system wrongly accuses system should be fixed and detect.

REMEMBER \

Always use diverse and balanced data to reduce bias.

REMEMBER [

®  Alisused in smart assistants, shopping apps, and chatbots.
*  Businesses use them for customer service and sales analysis. ) .‘;_ﬁ.;xﬁ
®  We must always consider ethics: fairness, privacy, and W@qsiﬁﬂ{@'ﬂﬁ”ﬂd

LB Supervised and Unsupervised Algorithms

Q.8. Define and explain siip W and unsupérvised algorithms?
Ans: " |

R
Data scier Uses various algorithms to find patterns, make predictions, or analyze
large data. Choosing the right algorithm depends on the type of data and the kind of
problem you are trying to solve. These algorithms help organizations solve real-world
problems such as predicting exam results, grouping customers for better marketing and
identifying patterns in fraud or health data. Some common data science algorithms are:
Linear Regression:

Predicts future values based on a straight-line relationship (e.g., predicting student
scores from study hours).
Decision Trees:

Uses a tree-like model to make decisions based on yes/no questions (e.g., predicting
if a customer will buy or not).
K-Means (Clustering): _~a[1Z \ (&
Groups similar items together (¢.g.. grouping shidents wulli sirfiilar interests).

4 T e T L i o T
ot gt NSO b e
Think of an al J-t@rnﬂ a-tecipe in the kitchen, It tells the computer what
and what steps to follow to get the final dish (prediction or

e
e AR
|/-"—'[ l__:l ]II'.'I 8! Ill.J

ingredients {dageﬂjlt{:i? A

group).




Q.8. what is Linear regression? Explain with the help of axamplg? }(w A F’LU s

Ans: Simple Linear Regression algorithm hglp{\@xiﬂ @\_}( ‘based on the
ale

relationship between two things. Linear rggpe ‘ssion 5, temperature, or

student performance bascd on past.d ‘few use cases of linear regression.
Example: A teacher wan Hrﬂ ell students will perform in a test based on
the number of hours th ere, study hours is taken as Input (X) while test score

is used as Output (Y). Linear regression finds a line that best fits the data and helps
predict marks if students studied for, say, 6 hours.

Scenario: A teacher wants to predict student test scores based on their study hours using
data provided in Table 6.5. Linear Regression draws a best-fit straight line to predict
future values as shown in Figure 6.1. In this graph, blue dots are actual student scores
while blue line shows the predicted trend. If a student studies for 6.5 hours, the model
can predict their score using the line.

Table 6.5: Student Data

01 35
02 40 s "‘ﬁ"*ﬁ
03 45 =t ".’ﬂi‘jﬁi‘f;&r_}.‘:’j\h}h !
04 ~f \ "L,l ;'\jj = f,/
05 QN7 n\\ PSS
w06 VOV~ 60
N gpuu 07 65
08 70
09 75
10 80

Table 6.5: Study Hours vs Test Score

- M Actusl Soores
— meprELakon Lire

Test Soores
2 8 5 s & 88 3 a8

Llnenr Regression: Study Hours vs Test Score
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®  Simple linear regression uses just rqne@d,c‘jﬁggﬂ? n@;ﬁi gf(fﬁgu't] to predict one
outcome. However, in re kl’t‘t/‘g,mi{mfﬁ:ig}{k@d ty-depend-on many things.

e  Multiple linear mgress%“&\iﬁh leempiiter understand more complex patterns
and improve predicfion. acclracy. ;

o W RN
"\"J T =

Q.10. What is Evaluating Model Performance? Also explain Confusion Matrix and
ks Accuracy?

Once a ML model is trained. then we are required to measure the performance of
the model. This helps in deciding if the model is accurate and reliable. We will explore
four important performance metrics with simple definitions and examples.

Confusion Matrix: yir

A confusion matrix is a simple table that shows how many
predictions/classifications were correct or incorrect. Table 6.6 shows a simple confusion
matrix considering whether a student will pass or fail (classification pﬂ?ﬁﬁn ). The

confusion matrix helps in understand whether a mode IS Jrigo@i@:) cation or
prediction mistakes and helps in calcula;i?g _{;11-: a@if{%’ § imperfant measure) of the
model, SN\ St

C\Predicted: pass | Predicted: fai
Actual; pas§\l| True Positive (TP) | False Negative (FN)
Actwal:fail _[False Positive (FP) | True Negative (TN)

® TP =Model predicted pass, and the student was pass in actual as well.
® TN =Model predicted fail and the student failed in actual as well.
®  FP=Model predicted pass, but the student failed in actual.
®  FN=Model predicted fail and the student was pass in actual.
Accuracy:
Accuracy (A) tells us how many predictions were correct out of all predictions
TP+TN

made. It is calculated as follows: Accuracy = TP+ TN + FP+ FN
Example:
Let us assume that we have data for 15 students. In actual, 8 students were pass
while 7 failed. The model produced the following results: SRR o\
TP = Correctly predicted pass = 7 AN 1\ .\"'x _If,";;g_j',\]\‘g\‘ e
TN = Correctly predicted fail =5 5 {\ (\ g\\i [ (o0
FP = Wrongly predicted pass =2 | ”-vf'fﬂ{ Q H‘uk\j_f',,\ R

FN = Wrongly predicted FE: m{\‘ W\ pou= |
Using the above foﬂlr[f h 1\ \r‘rcsults. we calculate accuracy as follows:
s [\ | \ N C.._HI?..
Accuracy = LW( - =—=0.80 or 80%
N S 2T 15 :
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/ Mulfiple Choice Ques siors r L,Jured in the ||ghT of new Exomination 1erhmques
{Hnuwledge, Utmar-rs-.landmg Apphcatmn. nnalytucal & Conceptual)

Introduction

1. Today's technology is not about machine, it is about:

(A) Electronic systems
(C) Smart system
2. ML stands for:
(A) Machine Living
(C) Machine Lesson
3. Siri & Alexa is a:
(A) Al
(C) Robot
4. ChatGPT is a:
(A) Al chatbot

5. Al means: 0
(A) Translate te:-ft\hd](\ _ﬂiT;n\ﬂvmcﬂ
(C) Botha, b

6. Al and ML helps in:
(A) Manage Big Data
(C) Provide health service

7. Ascompare to humans Al is:
(A) Make decision like humans
(C) Faster & more consistent

(B) Google Assistant Aaice A
Sverview of Al and ML

(B) Electric system
(D) All above

(B) Machine learning
(D) Machine Lose

(B) Google Assistant
(D) Voice Assistant _ “T“\ (r:r-”ffg_}\i“n_'ﬁu

(B) Teach machine to do task
(D) None of them

(B) Improve Transportation
(D) All above

(B) Have think like humans
(D) All above

8. Which of the following is an example of AI?

(A) Urdu speech to text app
(C) Chatbots

9. Which of the following use chatbots?

(A) Gaming apps
(C) JazzCash

10. When a system Learn from data

(A) ML (B) Al

11. Weather app predictio onsR icélekhm

(A) Artificial Intelyigénde’ -
(C) Satellite computing

(B) Gestures to text app
(D) Arll above

~TAM
(B} Track record apps-, ” > 1 :*f_:g: !»'\-"-ﬁ" L\
€ ,@E th "ﬁ'\ ‘% 3 |'
ﬂb}(ﬂ s e callkd:
Vm) " (D) None of them

es of?

(B) Machine Learning
(D) Smart system
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13.

14,

15.

16.
17.

18.

19.

20,

21.
22.

23.
24.
25.

26.

Main gnali.&l: _ﬂ \ ( \,‘: }\},\ﬂﬁ

(A) Make pFedictions \g\ er §0°

(C) Perform smart t&sk \ fﬂ‘ ﬂm,

Which of th¢ follo g q ata?

(A) Al S(E (C) Chatbots" (D) Google
Whic N ing apphcahun of AI?

(A) Hir (B)wSpeech & understand

(D) None of them
Machine Learning Tyes

(C) Conversmn

How many types of machine learning? ..
(A) 1 (B) 2 () 3 (D) 4
Who Compare its own results with correct results?
(A) Supervised learning (B) Machine learning ,~
(C) Un-supervised learning (D) Al |
Give data without any label?
(A) Supervised learming (B) Machine lﬁamlng

A(C) Chatbots - (D) Un- supcn;’]sedxl
Which of the following provide hlgl a urﬁ \’f\d \Esh—
(A) SL (B)USL 1\~ (D) ML
When grouped or eﬂﬁ we used"
(A) Su‘pcrviscd | ' ' (B) Un-Supervised learning
(C) M@W@mf (D) All above
Which of the following help to market product in better way?
(A) SL (B) ML (C) Al (D) USL

Practical Applications of Al/ML

Schools, Business app used:

(A) Supervised learning (B) Un-supervised learning
(C) Botha, b (D) None of them
Which of the following is not an example of Smart system?
(A) Siri - (B) Google assistant
(GQ) IoT (D) None of them
NLP is an example of:
(A) Al : (B) ML (C) DL {D)ES,L
Which applications use ML? .I; @ ,Wi
(A) YouTube (B) Instagram Iﬁ?m\ \ ;'I - J{ﬁ} All above
Which AI feature is 1 to h bm\stdmér ce?"
(A) ML {B} C} foT (D) None of them
Machine | mjik ﬁw pnttT is called:
(A) Wf‘&p&a na]ysus (B) Incomplete data

(C) Bias in Al - (D) Chatbot error

Y




27. Which of the following reduce Bias? 2\ EOWNT
(A) Good network speed {B{\Bergcr quah fiﬁﬂm: of Al app
(C) Diverse & balanced data H Hf \ {P}\ Noqé
28. Why business organi
(A) Keep track recory u‘f‘wh:l (B) Sales Analysis
(C) Custo '.u.l“' enters (D) Above all
Supervised and Unsupervised Algorithms
29, Chnnsmg algorithm depends upon:
(A) Data type (B) Pattern Recognition
(C) Abstract (D) Decomposition
30. How many types of data science algorithm?
(A) 1 (B) 2 (€ 3 (D) 4
31. Which of the following is used to make decision?
(A) Linear regression _ (B) Decision Trees
(C) Clustering (D) None of them
32. Data Science Algorithms are used to: = ﬁ'g
(A) Control systems (B) Cc}mputer tfl»a(wi'\ :j}\_j\\ 1
(C) Fraud or health data d[)j\ua q\ | (ede
33.  Linear Regression use :ﬁﬂs& bemeen two things:
(A) Variables (B) G% aﬁ mf\\fc}ﬁam:ms (D) Formulas
34. In linear regression shows
(A) input ] N J{ tput (C) origin (D) Results
35. In linear rsgPessmn graph, y-axis shows:
(A) input (B) output (C) patterns (D) line
36. Which type of regression is used to understand complex patterns?
(A) Simple (B) Linear (C) Parallel (D) Multiple
37. A type of variables used in regression:
(A) 2 (B) 3 (C) 4 (D) 6
6.5 Evaluating Model Performance
38. Which shows how many predictions are correct?
(A) Accuracy (B) Confusion Matrix
C) Botha, b (D) None of them ¥
39. Confusion Matrix used parameters: R\ (20 -]‘E‘I.j?u_a
(A) 1 (B) 2 O3 N[ @4~
40. Model predicted Pass, and the studcnt Q\Q\g\inu j; a] as’ well:
(A) TP (B) TN\ \‘f ! (D) FN
r~-n 1 a [ |
L Answers) R
~ RN
AR \-..r Jc
e 2 RNNSYD 4 A s B 6. D 7.0
8.-D 9 € 10. A

11. B 12. C 13. B 14. B
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29. A 30.C \Kbx 35. B
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/ Short Answer Questions, prepared in the light of new Examination Techniques _
(Knowledge, Understanding, Application, Analytical & Conceptual) 4

Introduction

1. Name two fields of modern era used in every technology.
Ans: The existing fields of today's modern era are:

e Artificial Intelligence

e  Machine Learning
2. Name the fields in which AT and ML are vsed now a days.
Ans: These are powerful technologies behind many commonly ysed t

e  Voice assistants like g y.mu!c assns ﬁ 'E:
e  ChatGPT é@\j\l

e  video recommend
° predlcung the

3. Why AW portant for us?
Ans: Under ing these fields helps you see how computers are becoming more
intelligent and helpful in solving real-life problems. These technologies are shaping
the future and they can play a part in this paradigm shift.

6.1 Overview of Ai and ML

4. How could you define AI? Give one example.

Ans: Al is the ability of a machine or computer program to perform tasks that normally
require human thinking and ability. Al means teaching machines to do tasks that
usually require human intelligence such as understanding speech, recognizing
images, or making decisions.

Example: Chatbots used by banks like HBL and JazzCash for customer support

Machine Learning Tynes TR

5. Why machine learning is im a . : g}\ n 2]
Ans: Machine Lcarnmg {M where tomputers learn from past data to
predict or decnde g&hﬁme Learning is a part of Al. It means training a
machine { JP% ata and make decisions on its own without being
\\ MhY, z
program every time.
Example: Netflix or YouTube recommend videos based on watching history of users.




6. What is supervised learning? Give one example
Ans: Supervised learning is when the machnB iﬁj[ -
mstancc and correct outpul are proyigec

Ans: Unsupervised leammg 1s when lhe machine finds panems or groups in unlabeled
data without being told what the correct answer is. In unsupervised learning, the
machine is given only data without any labels. '

Example: This helps the store in marketing products in a better way, even without
knowing the exact customer types

6.3 Practical Applications of Al/ML

8. What do you understand by smart assistant? Give an example.
Ans: Smart assistants like Google Assistant, Siri, use Al to understand voice commands,
translate languages, set reminders, and answer questions.

Example: ﬁ—f\
If you set an alarm to Google Assistant m Urdu, 11 \%‘speech |
recognition and natural language progess e red by Al

e “You ends videos after you watch a few clips. -
e  Daraz suggests clothes based on your browsing history.
10. What is customer analysis? _
Ans: Companies collect data about customers to find:
- @  Which product is best to sell?

Example: -

- A grocery delivery app like Cheetay uses ML to suggest items you ofien buy, and
predicts which items are needed in which city.

11. How many fields in real life who used chatbots and why?

Ans: Many Pakistani banks, telecoms, and e-commerce sites now use chatbots which are
smart systems that can answer questions without needing a human agent. These
chatbots use Al to understand typed questions and respond automatically.

12. What problem exist due to biase?

Ans: Sometimes, machines learn unfair patterns from the daia the s amed 8n. This
is called bias. For cxamplc if an Al systefn iy {Tr3inet

voices, it may not wo with .‘" akerg o femalevoices.
l3 Whntmthebutp
"o - Ask fo
laj‘ sing encryption '

e Do not collect more than needed

e IR o e



wie AAASLTIDE THE responsibuity of human when use AI? _ f,,f:w'ﬁ:ﬁ:
Ans: Humans must use Al wisely as it is just g-tool. If an Al powered System makes a
~ wrong decision, the rcspcnsibilitg--{iggﬁlitﬁ.ﬁlq&éj;ukﬁﬁns ﬂhu’created or used it.
Example: o\ e LA N

) y y. LA I\\.-\\ﬁ"'

If a facial recognition §ystem Wrongly accuses system should be fixed and detect.
AR Supervised and Unsupervised Algorithms

IS. Define S.L and U.S.L algorithms.

Ans: Data science uses various algorithms to find patterns, make predictions, or analyce
large data. Choosing the right algorithm depends on the type of data and the kind of
problem you are trying to solve.

16.  Why to choose right algorithm is important?

Ans: These algorithms help organizations solve real-world problems such as predicting
exam results, grouping customers for better marketing and identifying patterns in
fraud or health data

17. Name some common data science algorithms. Also define them.

Ans: Some common data science algorithms are:

Linear Regression: o f.r,—:['@‘fxﬁﬁ
Predicts future values based on a straight-line ion ?,ﬁ ---T'WicmE student
- ) AL II'. | ==
scores from study hours). \ 5\ \R VAN )
Decision Trees: - «3.&: Beare \ V4 B\:ﬁ-i“’”
1y

2RO B
Uses a tree-like mod_m %\Mﬁons based on yes/no questions (e.g., predicting
if a customer RJ’EH ot).
ng):

K-Means (Clumlllw

Groups similar items together (e.g., grouping students with similar interests).

I8. What are the uses of linear regression?

Ans: Linear regression predicting sales, temperature, or student performance based on
past data are among the few use cases of linear regression. -

19. What is dependent an independent variables?

Ans: A type of variable which is written in x - axis of linear regression graph is called
independent variable. A type of variable which is written in y - axis of linear
regression graph is called independent variable.

Example: In a cricket match analysis graph, over are written in x - axis so they are
independent variable and runs are written y - axis so they are dependent variables.

o

20. What is simple linear and multiple linr?r,ﬁg-,w.jﬁ\“ff (2o

- oo s RO IS U _
e  Simple linear remlom}wmﬁﬁélnél@mdem variable (input) to predict one
outcome. However, in qul\h}ﬁ. comes usually depend on many things.

e  Multiple linea -:m;‘é_i‘%‘sa{dﬁ’ﬁélps the computer understand more complex patterns
and improve prediction accuracy.




6.5 Eval'iating Model Performance Q-f;_‘fﬁfu

21. Define Confusion matrix. AN A e :

Ans: A confusion matrix |§Hp Slmp’[v?\ 'LaE“I ﬁi Sﬁbws Hnw many predictions/ |
classifications were cc-rr{: \3{ i‘n btm ‘The confusmn matrix helps in understand
whether a mﬂﬂ\?l”& N‘la classification or prediction mistakes and hélps in
calculating: ﬂjé'adcuracy (an important measure) of the model.

22. Describe the parameters of confusion matrix.

Ans

e TP = Model predicted pass, and the student was pass in actual as well.

e TN = Model predicted fail and the student failed in actual as well.

e  FP=Model predicted pass, but the student failed in actual.

e FN = Model predicted fail and the student was pass in actual.

23. Define Accuracy.

Ans: Accuracy (A) tells us how many predictions were correct out of all predictioris

1 - TP+TN .

made. It is calculated as follows: Accuracy TP+ TN + FP+ FN -

EESEESEALEeEEEE

What is Artificial I\Hel g e
(a) Solvingm ems by hand

(b) Machines performing tasks like humans

(c) Sending emails using a computer (d) Watching videos online
2. Which of the following is an example of AI?

(a) A chatbot replying to your questions (b) Using a wh iteboard

(c) ATV remote (d) Typing on a keyboard
3. What is Machine Learning (ML)?

(a) Teaching humans to use machines

(b) Teaching machines to learn from data like human

(c) Leaming computer hardware basics (d) A machine without internet
4. Which app recommends videos using ML?

(a) Google Maps (b) Microsoft Paint

(c) YouTube (d) Wmdnw:, Mﬂdua PJ:@L}@;{\\
5. In supervised learning, the data is: (P

(a) Unorganized : - mahy’ answers

(c) Labeled with currec;ﬂnswr \"* Al “ \ Hibgmﬁlh ‘text-based :
6. Which of the followin lwii‘ unsnpervised learning?

(a) Predictin qf ﬁmfﬂa (b) Identifying spam emails

(c) MarkiRgguiz
(d) Grouping studenls by interest without labels
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(a) A game app

@ ﬂ )
(¢) A smart assistant using Al \fﬁ\@};\ﬁm

8. Alis used fort\ 7 3
(a) H:fdnwﬁtin %\X@l (b) Making phone calls

7. Google Assistant is an example of: Qﬁ

Ieulator

(¢) Chargi (d) Smart decision making and automation
9.  Achathbt on JazzCash is an example of:
(a) Cloud computing (b) Data visualization
(¢) Al in business (d) Unsupervised learning
L Answors) : :
1. (b) 2. (a) 3. (b) 4. (o) 5. (c)
6. . (d) 7. (c) 8. (d) 9. (o)

I Shoft Questions

1. 'What is the difference between Al and MI1.?
Aus: :

Feature

[I)cﬁnitiun

Making machines smart enou

? ,“‘N i fr

to copy human behaviqur O, — \[an
ikel To make predications or decision

Main Goal [To perf; \t_‘?r \
human d;g{f\z \; ﬂ\ja making based on data.

2. Give ﬂw&&ﬁfﬂf Al used in Pakistan.
Ans: Real life! ples of Al use: Chatbots used by banks like HBL and JazzCash for

customer support.

3. How does supervised learning work?

Ans: In supervised learning, the machine is given data with correct answers (labels). It
learns by comparing its own gucsses with the correct answers and its learning
improves over time. _

Example: A system can be trained based on marks and attendance of students to predict
who might fail.

4.  Define confusion matrix.

Ans:A confusion matrix is a simple table that shows how many
predictions/classifications were correct or incorrect. The confusion ix helps in

understand whether a model is making classification mﬁn@d@iﬁ istakes and
i\ 8]
j =

helps in calculating the accuracy (an @pojhm\g “the model.
5. How can businesses use AI? \}/{\N Eﬁ Y
Ans: Chatbots and Autn%@ﬂ SN :

Many Pakistanj 5 s, and e-commerce sites now use chatbots which are

smart syﬁ_ﬁ can answer questions without needing a human agent. These
chatbots use Al to understand typed questions and respond automatically.
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6.  Give one example each of a smart assistant and a recommendation system.
Ans: Smart Assistants:
Smart assistants like Google Assistant, Siri, use Al to
translate languages, set remindcrs, and-answi ~

sﬁmh recognition &

7. Wh:t kiw used in unsupervised learning?
Ans: In unsu earning, the machine is given only data without any labels. It has.
to find patterns or group similar things by itself.

Example 1: This helps the store in marketing products in a better way, even
without knowing the exact customer types.

[Lons Ouestion; ]
1. Explain supervised and unsupervised learning with suitable examples.
Ans: For Answer See Q No. 3
2. mnhwmudalpeﬂormannetseulnaﬁdlumaﬂﬂmlmnﬁmuﬂngtﬂa
following metrics:
a) Confusion Matrix b) Accuracy
Ans: For Answer See Q No. 10.
3. Amodel predicts if students will pass (1) or fail (0). oumzn
®  True Positives (TP)=8 W“ﬁﬂ
®  True Negatives (TN} 6
o  False Positives K\J{g\é@@
®  False Negatives
You :u tltculfllinl matrix, and (b) caiculate accuracy.
Ans: First we the accuracy using formula:
A A TP+TN
: Y T TP+ TN +FP+FN
Given Data:
®  True Positives (TP)=8
¢  True Negatives (TN)=6
e  False Positives (FP) =4

e  False Negatives (FN) =2
Accuracy:
8+6 14

Accuracy =——¥0 1% _ 490 or 70%
Y= 8+6+4+2 20 s

Confusion Matrix ~ f!@ E@@
Predicted: Pass (1h 1\ +Fail (0)

Actual: Pass (1) |TP=8T\ 70\, U \(PN 22
Actual: Fail 0) __ QIFRTALISC - [TN=6
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