CHAPTER-6

(257 DATA AND ANALYSIS
#

In this chapter, students will learn the fundamentals of data and analysis and their importance in madern computing. They
will explore the basics of data science and understand different types of dats, including structured and unstructured data,
along with methods of data collaction and storage. The chapter introduces machine learning as a way for systems to learn
from data and make decisions. The chapter explains how to evaluate model petformance using messures like accuracy,
precision, recall, and F1-score,

6.1 Introduction to Data Science

XN explain the concept of data science and discuss its importance in ons,
-

_ o DanfaN/Ee=
Data science is a field that focuses on collecting, analyzin Q‘pvd la ﬂé eful infarmation. It helps convert raw
data into meaningful knowledge. Data sdanﬁ { and methods to analyze farge amounts of data. It
o

supports decision-making in many areas g J’Q : Mm predict future trends. Data science is widely used in business;

education, and healthcare, Mo h ¢ depends heavlly on data sclence.
N

Data scidnce means the study of data to discover patterns and useful information. Data science involves collecting data
from diﬁermtanme&. The collected data is cleaned and organized before ana lysis. After analysis, the results are carefully
interprated. Data sclence halps answer guestions by using facts and data instead of guesswdrk. It turne dats Into useful
knowledge that helps salve real-world prablems.
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Data Science as an Interdisci ry Field
Data science combines knowledge from different subjects. It wses mathematics to —|—

perform calculations and work with numbers. Statistics helps analyze and surmmmarize
data. Computer sclence provides programming skills and toals for data analysis. Domain
knowledge helps understand real-world problems. Communication skills help expiain
the results clearly.

Why is Duto Science colied on
Interdisciplinary Field?

Because data science combines different fieids, it Is called zn interdiscipiinary field. Each subject supports the others and
miakes data dnalysis more effective. :
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il. Predicts Future Trends ‘[ mnmmmfnpmnt
It helps predict future wemsa W uri:aldata J mmmnmm?

Importance of Data Science in Modern Applications oy :;ﬁ\,'ﬁl'f"n"u

lii. Solves Real-World
It turns data Into useful knowledge that helps solve real-world problems,

iv. Used in Many Fields
Data science Is widely used in business, education, and healthcare.

v. Improves Data Analysis
It uses different tools and methods to analyze large amounts of data.

vi. Supports Modern Technology
Modern technology depends heavily on data science. .
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» Many organizations use data science to support decision making, It helps un:lemtund trends and pattm'n.-s
hidden in data. AW @O j\i".,?‘l.."-

6.2 Understanding Data
T EAWhat Is Data? Describe
methods, n;;,jﬁ_‘-{;w

Data is a collection of raw facts and values that are used to produce | nformation, Data is the foundation of Data Science.
Data can be in the form of numbers, text, images, audio, of video. It is produced every day through different activities.

'ﬁlﬂﬁi“ﬁ? dala and explain various data sources and collection

Understanding data Is important before analysis. Different types of data need different handling methods. Praper
understanding of data helps produce correct results, Poor understanding of data can lead to errars. Data must be accurate
and reliable to produce accurate results,

1. Structured Data
El:rurturer.l datais nrganlzed in a clear formatl, such as tables or spmadsheﬂ: It is arranged in rows gnd columns. [tis
easy to understand and analyze.

Examples: Students' mark sheets and databases.

2, Unstructured Data
Unstructured data does not follow

includes emails, images, audlu, and
of data is difficult to analy !
needed to process unsh ata.

Examples: Emails, images and videos Both structured
and unstructured data are important. Modern systems
use both types of data for analysis and decislon-
making. Figure §.2: Types of Rutn
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Data can be collected from different sources depending on thg;pgrbw ?féﬁ ‘ﬁ“ L/y%mmun data sources Include:

* ' Surveys L WO
* |nterviews '-!R—llﬁl ll:;‘:.lllill'.,l\lll,lll'l.l;"hl_ﬁ_ﬁ

* Questionnaires and forms T&N 2 t.EU il

* Sensorsand loT devices s NN

+  Online platforms such as hlaﬁ nd social media websites

Using reliable data sources improves the accuracy of analysis,

Data collection methods are the ways used to gather data. Common methods include:

* Manual Data Collection: Data is collected by people using surveys, interviews, or

forms, Describe two dota collection
* Automatic Data Collection: Data is collected automatically by machines, sensors, methods?

and software.

* Real-Time Data Collection: Data is collected instantly as events happen. _
* Stored Data Collection: Data is collected and stored over 2 period of time for future analysis,
The method of data collection depends on the purpose of the ana lysls. Accurate %ﬁ@'rﬁ produce reliable
and meaningful results. 4 e ‘f}"’? -
] j-"'ll.""- i Ill.lil. 'Lr'l.?':\ &
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Q. What are data storage and data w‘ﬂuﬁ\[ OEIo =0
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Data storage refers to saving data for 58 n be stored in files, databases, or cloud systems, Proper storage
protects data from loss. Data Sihe organizing and maintaining data. It makes data easy to find and use.
Security Is an important part of management. Backup systems help prevent data loss, Well-managed data improves
eﬁﬁd‘gn:yand-mpmnﬁ long-term use of data.
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Proper understanding of data type is very important before analysis of data. ]
Additional Multiple Choice Questions|

| AT
1. Data science s a field thﬂhcmmﬂ%}mﬁﬁam find:
(@) Useful information  (b) Computer ﬁﬁlqls\g A ﬂﬂ ramming errors  [d) Network cables
2.  Datalsa collection of raw W&hmﬁdm:

|a) Database (b) hﬂwﬂm{mﬂﬁi ion (d] Algorithm o
3, Why Is data science called an interdisciplinary field?

(3) It combines knowledge from different subjects, {b] It uses only mathematics.

{c) It works anly with computers. {d) It stores only databases,
4, Which of the following is an importance of data science
() Predicts future trends  (b) Increases file size {c) Removes hardware {d) Installs software

5. Shunumddahhm_nmlladinndwhﬂnat,mhﬁ:
(3} Images (b) Audio files (¢} Tables or spreadsheets (d) Videos



6. Data that does not follow a fixed format is called: J, J o \ | F‘“""_.) i ?“—

e

{a) Structured data (b} Numerical data l_q path AT “ | (s \stetructured data
7. Which of the following is a :nmmun.murrg M- I
m:‘:rm

{a) Surveys (b} r.urnp: n-& f% {d) Router

8. Why is data quality im tm P’Eﬁ Lr}
(a) Poor data can Iea-cj i :undusmns i) It removes programming erears,
|B) It increases lnterm.ft speed. (d} it reduces computer memory.

ANSWErs:
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6.3 Overview of Machine Learning & 6.4 ML Mechanisms

KL Explain the concept of machine leaming and describe its different mechanisms, including supervised,
unsupervised, reinforcement, and rule-based learning.

Machine Learning

Machine learning is a subfield of Data Science that enables systems to improve from experience without explicit
programming. It works b'lf analyzing patterns in data ta make predictions or decisions. Large datasets. are used to train
machine learming models.

As new data is added, the models learn and improve over t]mq;r ‘} M\Umd in modern applications.
It supports automation and intelligent 5'5rstem5 lc\.u\m’

Instead of using only predefined rules, rn example5 it finds patterns in data and uses them to
make predictions. As the svstem prncﬂs cnmes mére accurate and effident. This reduces manual work
and helps create smart applit _J\J

Learning From Data =0 LABELED DﬁTA UNLABELFED DATA
Learning from data means using past information to Data with labels (out Data without labels,

that tell us what the

improve future decisions. Data is given as input to a We dont know what the data is.

tearning model. The model studies the relationships In

the data. During training, errors are reduced again and 1 L=
again. As new data becomes available, the maodel A?i]lc ¥ :
updates [tself and Improves its performance. This - T
continupus learning process helps systems become ; Banana %- . m
smarter., ’_ﬁ . - =

Machine Learning Mechanisms ‘& Orange E a i
Machine learning mechanisms explain how systems — - =
learn from data, Différent mechanisms are used for M Gr es. ke Q
different problems. Some methods use labeled data, }& e mip-. i ﬁﬂ' = |
while others use unlabeled data. Some methods learn tn EEA RN P e Jo= Ussd i insupervised learning
through feedback and experience. Each m chamsﬂbﬂ H' £ pression)  (e.g., clustering, association)
follews a different learning process.

correct' mechantsm'ls qmpg.ﬁ;am b m Fiiure .4 Lubiolod v Gnlabeled Dath

learning depends on the m ilh se mechanisms help systems make intelligent decisions and work effectively.

1. Supervised Machine Lr,arnln

Supervised machine learning uses labeled data for training. Each data item has an input and a correct output. The system
learns by comparing its cutput with the correct answer, This method requires large labeled datasets, such as emails labeled
a5 spam or not spam, images labeled as cat or dog, and medical seans labeled as normal or abnormal. The accuracy of the
model improves when it is trained with more high-guality data. Supervised machine learning is widely used in face

recognition, disease detection, speech recognition, fraud detection, and recommendation systems. It is mainly used for
prediction tasks.

Examples: Email spam detection and exam result prediction.




Unsupervised Machine Learning
Unsupervised machine learning works with unlabeled

)‘i n—'{’_‘ﬁ\ﬁf U

QN ShortQuestion

without guidance. It groups similar data lDEEtI'IEF‘ dma
is provided during training,

This method Is useful for discovering _|:I
Unsupervised machine learning ha/p

Examples: Customer grouping and data tluétering,

tm_ ] | | fearning?

3. Reinforcement Machine Learning

Reinforcement machine learning learns through experience and mimics the human 1’*' tort Quiestion

learning. The system interacts mth an environment. It receives rewards or penalties for What is.reinforcement
mochire learning?

actions,

Positive rewards encourage correct actions while penalties discourage incorrect actions. The system improves its decisions

through trial and error. The goal is to receive the highest possible rewards. This method is used in robotics and games.

Eﬂm;ﬂﬁ.
A robot learning to move ‘through a maze

+ AlphaGoimproving |ts game strategy ’"L'ﬁ &
A seif-driving car improving its driving decisions: r_]}\,

* A movie recommendation system changjng its Emﬂlm 3

Rule-Based Learning
Rule-based learning is a mchlnw m wh::h a system uses a set of Shart Question

rules ta make decisions or predic STHese rules zre written in the form of IFTHEN What is rule basad learning?
statements. It provides clear and consistent decisions. It is useful for problems with
fixed conditions.

Example:

= |F astudent’'s marks are greater than 50, THEN the student is successful.

* |IF an email contains suspicious words, THEN it is classified-as spam.

Q. Differentiate between traditional proegramming and machine learning.

Tradltjnnal prngrammmg uses erd rules writiﬂn by MHHI‘I-E Ieammg uses data instead nf ﬁned rules.
pProgrammers.

The E'rugrarn follows these rules to produce the The system &g ‘sﬁﬁﬁ‘;ﬂ%m the data, |

required qutput. - 1

If the program needs to change, new code m -7 Bs when new data is provided without
written, ‘-ﬂfﬂ g& e program code.

Programmers manually write and u i n]lﬂs]b" The System autornatically learms and lmprmre-s frum dam

It is suitable for prablems wlth::_ﬁ% ned rules. | It is better at solving complex problems.

it is less flexible when requirements cﬁange. It can adapt to new situations,




Traditional Programming e ['I.i'tr:‘fu 1= ]_eclm 1,3

® Patterns from Data

Figure 6.3: Traditional Programming vs Machine Learning

6.5 Applications of Machine Learning
ZXEF piscuss the applications of machine learning in hualthﬂrq, mm@m and daily life.

—— . . — | fes YRS .
nlications of Machine Learning u:;,;
Machine learning is used in many areas uf.modem 1@" '@s analv,ae large amounts of data quickly. It is
widely used in healthcare, business, ed ﬁjq ﬁ’i%ny F\rsterns work autumatu:allv by learning patterns from
data. This reduces human effort a é.s
RN
Henlt (J

*  Medical Disgnosis
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=  Drug Discavery
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Figure 6.5: Applications of Machine Learning



1. Use of Machine Learning in Healthcare
In healthcare, machine learning helps analyze medlr.at data. It ju .f 2\ Bl vae aF exciing
detection and diagnosis. It can detect cancer ceils in mEGTEl qg-u;.i., learriing In hethonre.
early signs of Alzheimer's disease and dem : ) % ,h =)
It also helps diagnose cardiovascular l:llse,qje these resulis to provide better and timely treatment.
IL- L=l

Use of Machine Learning

Businesses use machine learning to understand customer behavior, It helps predict sales and market trends, It is also
used for inventory management. Machine learning can detect fraud in financial systems. It is used In customer service
through robots and chatbots. It also recommends products to customers. This makes marketing strategies more
:-.ffer:rjw_.l Business decislons become data-driven, which Improves profit and efficiency.

. Use of Machine Leamning in Education
In education, machine learning improves learning systems. It helps track students' performance to improve their
grades. It provides personalized learning content for students, It also makes attendance and assessment systems
smarter, This improves learning outcomes.

. Everyday Applications of Machine Learning
Machine learning is used In many dally life activities. Moblle phones use it for Describe use of machine fearaing
face recognition. Voice assistants understand spoken commands, Sacial media -‘ﬂmn?ﬂ fications.
platforms show personalized content. -~ .Lg".,_‘:,“u

Emall services filter spam messages. Navigation apps suggest t rms recommend videos

Provide a simple dataset exampie, such as marks and grades. Students decide which data can be used for training
and testing.

B Provide a simple dataset example, such as marks and grades. Students decide which data can be used for
training and testing an ML model.

Training Data Testing Data
Use the first 8 records to train the ML model. Use the last 2 records to test the ML model.
Student ~Marks Grade Student Marks Grade
Al 92 M Hamza BO D
Sara 85 B Noor: o - 98 A
Ahmed 78 c z = LA
Ayesha | o5 A P 77 AT il
PR E | A ¥
Bl 67 D] /e TITLY)
Fatima * 88 .:ﬁﬂﬁﬁ:wf'{'\ v Al F\L:J.J 2
Usman 73 A UUE
Zainab 8L NN o
i T
Conclusion o

* Training Data: First 8 records are used to teach the ML model,

» Testing Data: Last 2 records are used to check how accurately the model predicts gr:ades for new
students.




' Additional Muitiple chpigg lﬁéﬁﬁm?

[ / R,Hi ! %‘ A |
1. Machine learning is a subfleld of: \E %J it
(a) Computer Networks ih} Da % ber Seclrity |d} Database Systems

- Machine learning enahl%:a rmre from experience without:

(2} Internet mnner:t }User login (c) Explicit programming (d} Cloud storage
3. Instead of using anly predeﬁned rules, machine learning learns from:

{a) Examples [b) Errors {¢) Hardware {d) Programs
4, In supervised machine learning, each data jtem has:

[a) Two databases (b) A network cable (c) An IP address (d) An inputand a correct output
5. Which type of machine learning works with unlabeled data?

{a) supervised-learning: (b) Rule-based learning

{c} Unsuperylsed learning (d) Reinfarcement learning
6. Reinforcement machine learning learns through:

[a} Fixed rules {b) Experience tc) Tables {d} Images
7. Which machine learning mechanism receives rewards or penalties for actions?

(8] Rule-based learning {b] Reinforcement Ieaming

. le) Supervised learning ; (d) Unsup&wtﬁﬂd Iﬂar f _) J‘.L I _j

8. Machine learning is widely used in healthcare to: fJ H: =

(2] Detect diseases (b} Design websites . \1 rHHSHII software
L ) Which of the fuIIuwmg isan Everfﬁ ?m Iearning?

{a] Face recagnition :b: Eat;l I:Fﬂ.ﬂ.la 5'1,, \ le Dlsh formatting {d) File compression
10. Why do businesses II! ning?

(a} To understand ¢ rhehavior and predict sales. (c] To manufacture computers.

ib} To replace all employees. {d)} To Increase electricity supply.

Answers:
El - EN EN - EN-EN CEN BN :- N -

6.6 Building a Machine Learning

EEF Explain the steps involved in building a machine learning model, including feature selection, feature
engineering, and train-test split.

Bullding’a machine learning mode| is the process of preparing data, training 2 model, and using it to make predictions.
Steps of Building a Machine Learning Maodel

Building a machine learning model involves several steps. Each step helps the rrrud-al Iearn ﬁm—F data and make accurate
predictions. u )\ II‘"_'uL

) |;\___

i. Collect the Required Data 0. 2 —tH\h iﬁ)ﬂ
The first step is to collect the data nengd fqr _th% %&WUE Lfd be accurate, complete, and relevant.

ji. Clean and Prepare the Data \;
The callectad data js :learl W“ Frars, duplicate records, and missing values. The data is then prepared in
a3 syitable format for theumt

iii. Select the Important Features -
Features are the data values used by the model for leaming, Only the most useful features are selected to improve
the model's parfarmance.

iv. Train the Machine Learning Model

The model Is trained using the prepared data. During training, the model learns the relationship between the input
data and the output.
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ves results. A well-built model gives reliable

| S ]

¢S4 TIDBIT

# Bullding a maodal imm . frgd
Testing data checks performance. F\ﬁ i
Skt e AR
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6.7 Model Evaluation and Performance Metrics
ZXE Describe mode! evaluation techniques and explain accuracy, precision, recall, and F1-score.

Model Evaluation

Model evaluation is the process of checking how well 3 machine learning model performs. It
measures the quality of the model's predictions by using test data that was not used during
training. Mode! evaluation helps 1o identify the strengths and weaknesses of the model.

Short Ouestion

What is model evaluation.

Performance Metrics

Performance metrics are measures used to check how well 3 model s working. Different performance metrics are used
for different types of machine learning problems.

1. Accuracy and Error =Nl 1@%‘?@
Accuracy shows how many predictions are correct out of th'pﬂ}nt E.‘U’fed as a percentage. A high

__ iy S
accuracy means the model is performing well. T\ At 0 EE ;J LR,

Error shows the number of incorrect pre 5 del. The error rate is the opposite of accuracy.
Sometimes, accuracy alone can give a st l" iglly when the data is not balanced. Balanced data gives
mare reliable accuracy results. Er m Ips find the mistakes made by the madel. Therefore, bath accuracy
and error are impertant for ng a model.
Accuracy Equation:

TP + TN

ACTRIRCY = TN T PPN

Where;

TP {True Positives): Correctly predicted pasitive Instances.

TN (True Negatives): Correctly predicted negative instances.
FP (False Positives): Incorrectly predicted positive instances.
FN (False Negatives): Incorrectly predicted negative instances.
2. Precision and Recall

Precision measures how many predicted positive results are actually correct. It focuses on
the correctness of pasitive predictions, Recall measures how many actual positive cases are H"hta@ Precision and Recall
correctly identified by the model. It focuses on findirig all positive cases. High precision erfor metrics?
Y ¥ o o '|:| I:Jkl"-- )
reduces false positive results, while high recall reduces missed positive cases. o[22 | Sl
Precision Equation: : e

B VN
Wi UL
= TR
= TP (True Positives): Correctly predicted, m\qﬂm
« FP (False Positives): I_nturfg]:( {Mﬂshhe instances,
Recall Equation: NS
TP

. TP + FN
» TP ({True Positives): Correctly predicted positive instances.

* FN (False Negatives): Incorrectly predicted negative instances.

Recall =






B. Maodel evaluation Is the process of:

e \:é(‘)@m
(a) Checking how well a maching learning mode| peﬁurﬁs ].Em&ﬁ?ﬁ\; igﬁl}ﬂ

(e} installing Pythan modules; '| \ r.i'* 5| [
g9, Which performance metric shows how.im 11‘{ \are-carrect out of the total predictions?
[a) Precision (b} Recall —Sr:nre (d) Accuracy
10. Which performance mety] Mi between precision and recall?
{a) Accuracy {Uﬂ}fmr {c) F1-Score (d} Training data
Answers:

BN EN - EE KN ' E oK N - EN o N
6.8 Validation and Model Improvement

m_IH‘hat is validation? Explain validation in machine learning and discuss how models can be improved
using parameter tuning.

Validation is the process of checking how well 2 machine leg rning model works on new il Short Question
data. It is done after training and testing to confirm:that the model is reliable. L Wm: Is model validetion in
Validation makes sure that the model has learned patterns instead of only mem-::-rlzmg, | W’"W?

the training data. \J‘:f '_)m
It supports 3 fair evaluation of the model. The results of !diﬁ]qnd r\}j areas jn the mudel These weak
areas are corrected to improve performance. I'%ﬂu k ‘sﬁmy making adjustments and tuning the model.
Good valldation increases the refiabi'llt\r uf thE @1 Ttperform well in real-world conditions,

Validation Data Set Preparatio

A validation data set is a separaté ﬁata used to chieck the performance of a machine learning model. 1t is different
from the training data and testing data. The model does nol learn from the validation data. The validation data should be
clean, accurate, and should represent real-warld conditions: ' '

it helps to detect overfitting and improves the evaluation of the model. Balanced data gives better validation results. A
good validation data set increases confidence in the model.

Model Robustness and Reliability
Robustness means that 8 maching learning model perfarms well in different situations. —‘ Short Question

A rellable madel gives consistent results every time. Robust models handle nolse in WP R SMonel O s
data. They do not fall easily with small changes. Reliability is important for real-world :ﬁ:fﬂ,::ﬂm"?

use, A muode| is tested under different conditions to check its robustness; —

A strong model maintains its accuracy even when the data changes slightly. Reliable models are trusted because they
produce consistent and accurate results.

Improving Models Using Hyperparameter Tuning @) 'I.lljll'

Hyperparameter tuning is the process of adjusting the @ mj@éﬂ@}?-ntng model. These settings
contro| how the model learns. The correct hyperfparamet del's accuracy and reduce prediction

errars. Different values are tested to find the \tﬂ]ﬂ# ot data is used to check which settings give the best
performance. Praper tuning Improves the Tp r tunlng reduces its effectiveness.

Simple Analogy: Adjusting the, a Spedker

Hyperparameter tuning is like adj ng tha volume of a speaker. If the volume is too high, the sound becames distorted
and unclear. If the volume Is too low, the sound cannot be heard properly. However, when the volume Is set at the right
level, the sound becomes clear and balanced,

Similarly, In machine learning, if hyperparameters are not set properly, the model may perform poorly. The correct
hyperparameter values help the model learn better and produce more accurate results.



6 9 Predictive Modeling and Causalit

IX:} Discuss predictive modeling and cauaallq'r‘ Hﬁwm‘lrﬁﬁumm of model interpretation in
r!ll-ﬂl‘-‘l!'lll use cases, .-' li,'wf- S -

T\‘HU‘ = |

Predictive modeling s the prngéﬁﬁfﬁfij%gj Eata ta predict future outcomes, Machine
.p= [BArMNING models analyze past patterns. These patterns help estimate what may What is predictive modeling?

happen next. Predictive models are used in many fields. They support planning and

detision making. Predictions are based on probability.

50 they are not always correct. Predictive modeling tells us what may happen, but it does not always explain why it

happens.

Therefare, understanding causality Is also impartant. Both predictive- modeling and causality are used together In data

analysis.

Example: An oniine shopping website uses customers' previous purchases to predict which products thay may buy next,

Predictive Outcomes in Machine Learning

Predictive outcomes are the results produced by 3 trained machine learning model, The model uses past data to make

predictions. The accuracy of these predictions depends on the quality of the data used for training. Better 1:r'r;llrur~.¢_:,r data

gives more accurate predictions. Predictive outcomes help people to make better d %ﬂ:@%m fieltds. For example,
e

businesses use predictions to forecast market trends and DT ﬁ{f\h dictions help doctors in
diagnosis. \}

Causality explains why an e EW e I:am-lnd-el‘l‘ect relationship _]‘
n

between two factors. This m ¢ factor directly affects another. Causality is
important In scientific studies because it helps find the réal reason behind an event,
Data alone may not prove causality, so experiments are often used to identify the actual cause. Und:&rﬂanmng causallty
helps people make better decisions and avoid false assumptions.

What Is Causality?

Importance of Model Interpretation in Real-World Use Cases 1

* Madel interpretation explains how a machine learning model makes pmdi:ﬂnns Weite down importance of

* Itheips users understand and trust the model's results. madel interpretation in real-
« Italso helps identify errars, bias, and incorrect predictions. geeen

-

Mode! interpretation supports better decision making in real-world applications such a3 healthcare, finance,
education, and business.

* Understanding model predictions he[p: people to use machine learning systems mare effectively am:l responsibly.
Q. Differentiate Between Prediction and Causation T
T e o

Predk:tiun estlrnatu what ma-,f happen h-|.r using histafics : i m:glams wh-,r snme a-ppen!.

It preditts future values or events, l-\, B L It identifies the cause- and—eﬂ'zﬂ relationship between different
o *ln'*‘T i ‘| factors,

It does not Explain the reasen behibd tﬁe prediction. it explains how one factor direetly affects another.

It uses past dats to make predictions. It studies the cause and effect of events.

Itis used in sales forecasting, stock trend analysis, disease risk | It helss people make correct declsions and avold fulse

prediction; and student performance sstimation. assumptions.

Example: Predicting a student's final grade from previous Example: Regular study hours. improve exam performance, so

marks, sttendarnce, and study hours. study time is the cause of better grades.
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Give examples like weather Pmd"“ﬂ‘-"‘hﬂ whether prediction explains the cause. Discuss the
difference. N J'QHL.[J\J o
Sol:  Activity: Predlchu-n\ﬁ‘:-&ie
Step 1: Give Examples
Present these examples to the class:
*  Weather forecast says it will rain tomorrow.
* Astudent who studies regularly is predicted to get good marks.
* Abank predicts that a customer may not repay a loan.
* Anonline store predicts products a customer may buy.
Step 2: Ask Students
Ask the following questions:

1. Dees predicting rain explain why it rains?

2. Does predicting good marks explain the real reason for success?

3. Does predicting loan default explain why a customer cannot repay the | .pﬁ'l‘t.J

4. What s the difference berween predicting an event and e:ﬁalﬁrp%f\sﬂ Iu

! 4

Step 3: Discussion o S nio "f‘-,l N3
= Prediction tells what Is fikely to ha ! b}.@gﬁ;ﬁ of ms. ]
*  Causality explains why somet ﬂ ‘dentifying the actual causa-and-effect
relationship. ]
* A prediction wﬁéﬁﬁlﬂﬁuwithnut explaining the real cause.
Example :
Situation Prediction Cause
| Weather It will rain tomorrew. | Clouds, humidity, and atmospheric conditions cause rain.
Student Exam | The student will Regular study, practice, and preparation lead to good
score high marks. marks. ]

9% i

Conclusion
Predictive modeling answers "What is likely to happen?" while causality answers "Why did it happen?”
Understanding the difference helps us make bettar tecisions and interpret data correctly.

6.10 Machine Learning Tools and Platforms

Q. What are machine learni tools and platforms? Explain Excel, R, F
Machine Learning Tools and Platfarms :

— § -l|| = II_-- ]
; { 41T '.I \ y
Machine learning tools and platforms are snﬁ@re “"“{Jﬁféﬁﬁ%\&} H'i'asr.ll-'t‘lnu:-dne.-ih"lg, These tools help to collect,

=y

2 § e s
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process, and analyze data. Some tools are si . ‘l,e-.l i ﬁ _ﬁiﬁl\&ﬁﬁgﬁﬁeﬁ. while others are used for advanced machine
learning tasks. (N _\.L "'l_:f-Ll'J 2=
Choosing the right tool Is impo ﬁhﬁéﬂ&é'éaéh tool has its own strengths. These tools improve efficiency, increase
accuracy, and help build & nrnng.i%ﬁaﬂnn In machine learning. -
Common machine learning tools and platforms include Excel, R, Python, and Jupyter Notebooks.
1. Excel for Data Analysis |
Excel is widely used for basic data analysis. It organizes data into rows and columns, making it easy to read and
mariage. Excel provides features such as sorting, filtering, and charts to analyze and display data. Simple formulas can

also be used to perfarm calculations, Excel is easy to learn-and fs suitable for small datasets. Many beginners use Excal
to understand data before learning advanced toals. .
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- [ Data science is malnly cuncemed with:
{a} Designing hardware [b] Extracting useful information from data
(€} Writing only code {d) Creating websites

2. Data organized in rows and columns is called:
{a) Unstructured data {b) Structured data (¢) Raw data (d} Random data

3 An example of unstructured data Is: _
(@) Tables (b} Spreadshesets  [c] Imapes and videas {d} Databases

4, Machine learning allows systems to: _
[a) Work without data ' {b) Ledrn from data and Improve performance
{c) Only store data (d) Replace databases

5, The type of machine learning that uses labeled data is o
(a) Unsupervised learning {b] Reinforcement learning Ao ;:-r(‘j'mnﬁ"d

-~ i A L B

{tj Supervised learning (d) Rule-based 11 (f,l\o

B. The machine learning method that learns thruugp'l.r % H
(a) Supervised learning 2) ning

(c) Reinforcement learning E\X\@.}_ ed |earning

7 Feature engineering Is used “:T‘\ f\\] \,

{a) Delete data (b) Improve data far better model performance

(c) Store data {d} Visualise data
8. The metric that measures the overall correctness of a model is:
(a) Precision (b) Recall (g] Acnura:y (d) Fl-score
9. Train-test split is used to;
(a) Delete data {b) Dlvide data for training and testing
(c) Store data {d) Visualise data
10. A commonly used tool for machine learning and data analysis fs:
[2) MS Ward (B) Python {c) PowerPoint {d) Notepad
Answers:

5 c B

i What Is data sﬁente?

Ans: Data science is a field that focuses unﬁxﬁ?ﬂ@ I'\ ng and using data to find useful information. It helps

convert raw data into meanm e. Data science uses different tools and methods ta analyze large
amounts of data. It su pRatiRHetision-making in many areas of fife.

Z What are the two main types of data?
Ans: I Structured Data
Structured data Is arganized in 3 clear format, such as tables or spreadsheets. It is arranged in rows and
columns, making it easy to understand and andlyze.
fi. Unstructured Data
unstructured data does not follow a fixed farmat. It includes emails, images, audio, and videos. This type of
data is difficult to analyze directly.
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\What Is the difference between structurad and unstructured data? =, (@0 \!
nce 2 = it 7 2 \E-ﬂ[‘ gghﬂ“&

Unstructured Data

\Wnsfructured data does not follow a fixed format.

Structured Data

Strictured data is organized in a cled

‘a5 tables or spreadshests, . g ! |

It Is easy to understaniand snalyze. It is difficult to analyze directly.

I_Bl:amplu: Students mark sheets and databases, | Examples: Emails, images, and videas,

It can be processed using standard database fools. | Special tools are needed to process it

4. Name two common data collection methods.

Ans:  Two common data collection methods are surveys and interviews. SUrveys collect data fram many people using
questionnaires. Interviews collect information through direct conversation.

5. What is machine learning? ;

Ans:  Machine learning is a subfield of Data Science that enables systems to improve from experience without explicit
programming. It works by analyzing patterns in data to make predictions or decisions. Large datasets are used to
train machine learning models. '

6, What Is supervised |learning?

Ans:  Supervised machine learning uses labeled data for training. Each data mrmm\m-ipiwm a correct output. The
system learns by comparing its output with the corfect Answer, i @ﬁ@@

y £ What is the purpose of feature selection in machire leathi % | \)j

Ans: Feature selection is the process gfii 3 artant features from a dataset. It improves model
accuracy, reduces unneces diang. ke ne learning model faster and more efficient.

8.  Whatdoes accu ¢'ifi a model?

Ans:  Accuracy measures how many predictions made by a model are correct. A higher accuracy means the model
makes more correct predictions and performs better. .

9, What is the difference between prediction and causality?

Ans:

Prediction Causality
Prediction estimates what may happen by using Causality explains why something happens.
historical data.
It predicts future values or events. . It identifies the cause-and-effect relationship between
' ) different factors. =
it does not explain the reasan behind the prediction. | It explains how ane factor directly affects anather.
it is used to forecast future outcomes. it helps people make correct decisions and avoid false
1 assumptions. a0l

10.  Name any one tool used for machine learning. . [ &_,.—qﬁ?m"_@j&yﬁ” :

Ans: Python G
Python is a popular programming)| WJ}‘ miachine learning. it provides many useful libraries for data
analysis and modeling. P 181 build advanced machine learning models and s widely used in

industry, TJ_FQET'?H_I'*.] Jidil=



















