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Example

The following example calculates and compares the variance for two sets of tesi
scores from Class A and Class B. Variance indicates how spread out the scores are in
each class.

Step 1: Variance for Class A

Class A Scores: 50, 52. 55, 57, 40
Step 1.1: Compute the Mean (p)

_50+352+55-57T+60 274

= 5 e N
Step 1.2: Compute Each Squared Deviation (xI-p)?
Xi=p: The difference between each data value (xi) ond the mean (v) is called
the deviation. It shows how far a value is from the average.
(=) This is the squared deviation. Squaring the deviation converts negative

numbers into positive so that all deviations contribute equally. It also

gives more weight to larger differences that helps to highlight the values
that are far from the mean.

Score (xI) | (xi-p) (xI-p)?

30 S0-548=-48 | 23.04

52 52-548=-28]| 784

55 S5-548=02 | 0.04

57 S7-548=22 | 484

&0 ¢0-548=52 | 27.04

Step 1.3: Compute Variance :
o -
2 23.04 + T84 +0.:-t +4.84 + 27.04 B ? ~ 1236

Step 2: Variance for Class B

Class B Scores: 30, 45, 55, 75. 90
Step 2.1: Compute the Mean ()

Iz _—
5 5
Step 2.2: Compute Each Squared Deviation (xi-p)?

Score (x1) | (xi-p) (xI-p)?
30 30-59=-29 | 841

45 45-59=-14 | 196

55 55-59=-4 | 14

75 75-59=16 | 256
$0 90— 59 =31 | 961

Step 2.3: Compute Variance
als 841 + 196 + 16 + 256 + 961 _ 2270
- 5 -

= 454
Conclusion
Variance of Class A = 12.56

Class A has a low variance of 12.56 that means the scores in Class A are close to
the average (mean) of 54.8.
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This suggests thal:

« Most studentsin Class A performed similarly.

«- Thereis less vanalion in perfformance.

« The class shows more consistency in test scores.
variance of Class B = 454

Class B has a high variance of 454 that means the scores are widely spread out
trom the mean of 59. This indicates that:

« Studentsin Class B performed very differently from each other.
« Thereis alorge gop between the lowest (30) and highest (90) scores.

« The datais less consistent and some students scored much higher or lower than
others.

Q. What is standard deviation? Explain h;:w standard deviation Is calculated
and interpreted.

Standard Deviation

Standard deviation is a statistical measure that indicates how much the values in
o dotasel deviate from the mean (average). It is calculated as the square root of the
variance. A small slandard deviation means that most values are close to the mean,
indicating low variability. A large standard deviation means that values are spread far
from the mean, indicating high variability.

Standard deviation provides a more practical and meaningful result because it
is expressed in the same units as the original data. In conirast, variance is often
considered less practical for real-life inferpretation since its units are squared such as
ft?, kg? or m?. These are different from the original units of measurement.

Standard deviation is calculated using the following formula:

N - )2
Standard Deviation(a) = I»z-:-'«'—‘u:r—m
Where,

o Is the symbol for standord deviation.

Xiindicates each individual value In the dataset

uis the mean (average) of all the data values.

N s the total number of values in the dataset

(xi-y)? indicates the squared difference between each value and the mean
¥ is the sum of all squared differences

Example

The following example calculates and compares the standard deviation of test
scores from two different classes such as Class A and Class B.

Step 1: Calculate mean

Class A Scores: 50, 52, 55, 57, 60 Class B Score: 30, 45,55,75.90
Ht"ﬂ’ﬂ(}l‘) - sofsbs:i-!‘ln.o Mean(p,} i :llNlS!-S:-?sc-so
Mwm(m] = nT‘ =548 Mcqﬂ(paJ = ? =59



170 IT Sorles »» Compuler Sclence (ICy "
Stop 2: Compule the squared doviallons ol the scores lor vach class
Class A Clams b

Score (xI) | (xI-p) (xl=p)? | Score (xl) | (xI-p) (xI=p)?

50 50 - 548 =-48 | 2304 30 40 - H9 = =29 | B4

52 52-548m-28 1784 A% Ah- b9 = -14 | 194

55 56 -548=02 | 004 55 65 = 59 = -4 14

57 57 =548 22 | 464 75 75=59w 16 | 256

60 60-548=52 | 2704 90 90~ 59 = 31 | 961

Tolal 62.8 Tolal 2270

Step 3: Use the Informallon from Step 2 and apply the formula below o computg
varlance lor each class

Class A

Vartance(af) = z"“(':::"‘)-: - ’-:-' - 1256

Class B

N -t ]
Varlance(uj) = ”"‘@;" Ak - 111

W - A54

Calculaoling Standard Devlallon:
Class A: Variance = 12.56

Standard Pevtation(og) = JVariance(o]) = JT206= 148

Class B: Varlance = 456
Standard Devintion(og) = JVru ||u|.r¢(uj) - JA%h=2126

Interpretalion of the Rosulls

Class A has a standard devialion of 3.55. It is low and indicales thal most of (hg
scores are close 1o the average. The sludents in this class performed atl a similar leve
and there Is less varlalion among their scores,

Class B has a standard deviation of 21,26, It is much higher and Indicales thal the
scores are widely spread oul, Some sludents scored much lower or higher than the
average. Il means that there Is greater variation in performance within Class §,

Q. Describe probabllity with an example.
Probability

Probabillity Is the study of how likely an event is fo occur. Il helps 1o predict Ihe
oulcomes based on the avallable Informalion and known possibliities. Probability js
used lo eslimale The chances ol various oulcomes in everyday life as lfollows:

= Wealherforecasting: It can be used lo estimale the chance of rain or sunshine,

= Business: Il can be used lo assess the risks 1o make Informed decisions,

= Sporis: Il can be used lo predict malch outcomes and player performance,
Malhemalically, the probabilily of an event A hoppening is given by:

Number of !m!_m able outcomes to Event A
Total number of possible outcomes

This tormula is used when all possible oulcomes are equally likely. Equally likely
oulcomes are those thal have the same chance ol occurring. For example, the two
possible oulcomes are head and tail when flipping a fair coin. Bolh oulcomes have an
equal probability of occurring thal shown as lollows:

P(A) =

Pl ! 0

2 ne

P{lend)

L
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what I8 dontna colloction? Dincuss different data collection methods.

™ colloction

pata collection Is the process of gathering relevant Information for a paricular
os0. Data colleclion methods aro the lochnigues used 1o gather rellable data for
alysls ©f rosoarch,

at0 collection Methods

pitterent methods can be used lor dala colleclion doepending on the nature of
rﬂ“"‘"cn' These methods Include surveys, observations and experments, Each method
nas Ifs oWn sironglhs and sultabliity, The seleclion of the righl method depends on the
esoarch objeclive and the lype of data required,

1 gurveys

Surveys are commonly used melthod for collecting large amounts of data In o
guclured way. They involve asking o predelined set of questions 1o a selecled group
of people known as a sample. Surveys can be conducled using various means such
gs online forms, telephone calls, or face-lo-lace interviews,

gxamplo

suppose a smalllocal grocery store in slamabad needs 1o know which products
jhe customers want lo see more frequently. A short survey can be crealed 1o ask the
eavlred questions from the customers. If can be distibuled 1o 50 customers over the
weekend. The collecled responses are then analyzed to stock products according lo
customer demand, This helps o improve customer satisfaclion and enhance business
Dporallons.

customer Preforence Survoy

A sample Cuslomer Preference Survey is as lollows:

1. Which product colegories do you buy most oflen?
Dfruils  OVegelables ODairy OSnacks O Other:
2, Are there any producls you would like 1o see more oflen?
3. How ollen do you shop al this grocery slore?
0 Daily 0O Weokly O Monthly 0O Occasionally
4, Whatinfluences your purchasing decisions the mos!?
0 Price O Quality O Availability O Brand -
5, Any addilional comments or suggestions?

O Promolions

2, Observations

Observation involves collecling data by walching or monitoring a situation in the
nolural environmenl, This method is useful when researchers want lo gother data on
pehaviors or evenls without inlerlerence. Il is very effeclive because it does not directly
‘depend on other parlicipants,

Example

. Suppose arestaurant needs 1o know which tables are most frequently chosen by
customers during lunchlime. A slaff member observes the sealing choices over a
period of one week. The restaurant can rearrange sealing to improve the comfort and
fow of cuslomers based on the observalion. It helps in improving customer salisfaction
ond service elliciency.
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3. Experiments

Experiments involve manipulating one or more variables fo determine their effecy
on another variable. This method is particularly useful In scientific and engineering fielq,
where confrolled environments are necessary for accurate and reliable measuremen,
Example

A school teacher wants to know whether the student performance improves in
the exam if printed notes are provided, The teacher conducts an experiment with ty,
groups of students. One group receives printed notes and other group only rely o,
lectures. Both groups take a test atter one month. The teacher compares the resulls j
see if printed notes had a positive impact on performance.

Q. What is data preparation? Explain with an example.
Data Preparation

It is important to prepare the data for analysis ofter it has been collected. Dagjq
preparation includes the following:
* Cleaning the data to remove ermrors or inconsistencies
* Organizing the data in @ meaningful way
= Converling datainto a format that is suitable for analysis
If data is missing or incorrect, the researchers use techniques such as interpolation
or statistical adjustments to ensure accuracy. Interpolation involves eslimaling _missing
values based on the pattern of nearby known values. Statistical adjustments involve
using mathematical or statistical methods to comrect ermors or fill in gaps.
Example
Suppose the survey responses contain incomplete information. The missing values
caon be estimated based on the available data. For example, a student did not reper
his favonte subject in a survey. It can be estimated by looking at his performance in
different subjects and assuming that the subject with the highest marks is his favonte,
Proper data preparation ensures that the analysis leads to reliable and valid resuits.

Q. Define data cleaning and transformation. Why are they important steps
in preparing data for analysis.
Data Cleaning and Transformation
Data cleaning and transformation are important steps to prepare data for
analysis. Raw data often has errors, missing values or incorrect formals which can
affect the accuracy of the results. It is important to fix these issues to ensure that the
data is reliable and ready for analysis.

Data Cleaning

Data cleaning is the process of identifying and correcting any problems in the
data. These problems can include incorrect entries, missing values or duplicate dala.
The results of the analysis will be inaccurate or misleading if these errors are not fixed.

Example

Suppose a college is collecling dala on student scores. Some students may have
entered their names incorrectly or some scores may be missing from the records. In this
case, data cleaning would involve correcting any wrong names and finding the
missing scores o compleie the dataset.
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The following table shows data cleaning process for student scores in a college.
| sShows common issues such as incorrect names, missing scores and duplicate entries.

Score Class Seclion Name Score Class Seclion
91 11 B8 All ?1 11 B
Ahmed 85 11 B Ahmed 85 11 B
1 B Fahim 92 11 B

Figure: Original data with errors
pata Transformation

Data transformation is the process of converting data into a format that is easy
1o work with. It is done after cleaning the data. This may include converting data into
ditterent formats, crealing new columns or organizing data in o different way. These
chonges make the data more suitable for analysis.

gxample

Suppose a college has a dataset with students’ marks in three subjects: Math,
gnglish and Science. A new column ‘Total Score” can be created by adding the marks
from all three subjects. Additionally, date formats can be standardized to ensure
consistency. Thesg transformations make the data easier to analyze for performance
trends OF comparisons.

Figure: Dala offer data cleaning

. How is missing data handled? Discuss different techniques to handle the
missing data.

Handling Missing Data

Handling missing data is the process of dealing with incomplete or unavailable
values in a dataset to ensure accurate and reliable analysis. Different techniques can
e used to handle this problem. If only a small number of rows are affected, removing
them may be a simple and effective solution. Alternatively, missing values can be filed
in using melhods such as calculating the average or using similar entries. The choice
depends on the type of data and amount of missing information.

Example

Suppose the dataset of student grades is missing the information about Ali. It
creates a problem in assessing his performance. Different techniques to handle missing
data are as follows:

1. Imputation

Imputation is the process of replacing missing data with estimated values to
make a dataset compleie and ready for analysis. For example, the college can
calculate the average score of all students in Ali's class. The average score may be
assigned to Ali temporarily. This approach allows the college to maintain a complete
dotaset while making a reasonable assumption about Ali's performance.

2. Flagging

Flagging is the process of marking specific data entries that meet certain
condilions or need special attention. It is like adding a note to highlight important,
unusual or problematic data. The college can keep track of Ali's missing score by
odding a nolfe in the datasel. This method Indicates that Ali's score is not available. It
ensures fransparency while allowing the analysis to proceed without filing in the gap.
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3. Removal

Removal Is the process of deleting data that is incorrect or inc_omple'e lpr the
analysis. The college may choose to exclude Ali's record from specific Gnclw_u. This
approach is useful it it does not significantly impact the ov_eroll undersfcndmg of
student performance. However, it risks losing valuable informatfion about Ali.

Q. What Is statistical modeling? Describe the steps involved in bullding 5
basic statistical model.

Statistical Modeling

tatistical modeling is a method of using data to understand patterns in the req
world Ord make predictions about fulure events. It helps to make informed decisiong
based on'Raost observations. Stafistical models are widely used in areas like bus_iness,
healthcare, &conomics and science to analyze data and support decision-making,

Example

Statistical mgdeling can be used to estimate how much money will be spent on
groceries next monY. It can be calculated from the past grocery expenses. The past
data can be analyzad io build a statisticol model that can predict future spending
more accurately. It helps individuals or families manage their budgets more effeclively,

Model Development Process

Building a stalistical Mpdel involves several key steps designed to convert raw
dala into meaningful insighis'\gnd reliable predicilons. These steps are as follows:

Step 1: Define the Problem

The first and most critical stely is to clearly understand and define the problem to
be solved. Suppose the objective i\lo predict monthly grocery expenses. It needs lo
identiify the factors that influence tho¥e expenses such as family size, location, income
and consumplion habits etc.

Step 2: Collect Relevant Data

The next step is to gather the necessory data after the problem is defined. In the
grocery expense example, it involves collectifg the data on past spending, family size,
income levels and olher relevant faclors that mgy affect grocery costs.

Step 3: Select an Appropriate Algorithm

A suitable algorithm needs fo be selected td\build the model. Algorithms are
maihematical methods that detect patterns and reloXpnships in dola.

Some common examples include linear regressioy and logistic regression. The
linear regression is used to predict numerical outcomey such as scores or prices
whereas logistic regression is used to classify outcomes into &glegories such as yes/no
or pass/fail. The best algorithm to use depends on the type of lyoblem and the data.
Step 4: Train the Model

This step is used to apply the selected algorithm 1o the traininggata. It allows the
model to learn the underlying polterns and relationships. The model &gn understand
how the input variables relate to the target outcome. For example, hoW the income
or family size alffect the grocery expenses.

Al
¥
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steP 5: Evaluate the Model's Performance

finallf. the model is tested using new or unseen dala to evaluate its accuracy
od reliab ity Different evalualion tools include prediction eror ond accuracy rate
c. They Ip lo. delermine how well the model performs. This step ensures that the
gel maks valid predictions. '
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mo
gression model? Give a detalled example where the regression
be applied for making prediction.

del

Linear regyesslon is common statistical model thal is used to understand the

elotionship betvieen two variables, It predicts the value of one variable based on the
gnown value of another variable.

« Independeqt varlable (x): It is the variable used for prediction.
« Dependentyariable (y): It is the variable to be predicled based on value of
variable x. '
u‘mplﬂ

Suppose the useryuns a small fruit stall in the fown and needs to predict the daily
earnings based on the Aumber of customers who visit. In this scenario:

« Thenumber of_ cu _1omers is the independent variable (X). Itis also called cause.
+ The daily earning i the dependent variable (Y). It is also called effect.

The linear regression dan be opplied to predict the earning as follows:
step 1: Collecling Data

The first step is lo collec\ relevant data. Suppose the user collected the number
of customers and daily earninks for five consecutive days as follows:

Day | Numbkr of Customers (X) | Dally Earnings(Y)
1 \ 5 300
2 \ 10 500
3 \ 15 700
4 \20 900
5 26 1100

step 2: Linear Regression Formula
The formula for a simple linear reglession model is as follows:
Y=Po+PiX +eE
Where: a
Y is the dependent varioble that repmsgents the daily earnings to be predicted.
X is the independent variable that repredenls the number of customers.
By is the intercept that shows the earnings Wwaen there are zero cuslomers.
B, is the slope that shows increase in earningy with each additional customer.
e is error term that shows difference between\actual and predicted earnings.
flep 3: Building the Linear Regression Model
The slope and intercept must be calculated to build
Colculating the Slope B.:
The data shows that every increase of 5 customers resulis in an increase of Rs 200
inearnings:

- & = = =

model.
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Q. What is moant by model evaluation? Describe different Pﬂﬂofmane
metrics used for model evaluation. i

Modgl Evaluatian

odel evaluation is the process of checking the performance of o model Qltey

built. It helps 1o understand the accuracy and usefulness of the predicligy,
made b\the model. It is also important to measure its performance and make reQuirg,
nts if needed. It ensures that the model is working correctly and reliabjy,
1. Performynce Metrics

Performapce metrics are used to measure the performance of a model, They

help to underst§nd whether the model's prediclions are correct or close to the Actyy
results. Two commyon types of metrics are as follows:

I. Error Metrics

Error metrics mgasure the ditference between the model's prediction and Ihe
aclual result. Smaller egors mean model is more accurate. Suppose a model Predicy
a grocery bill of Rs 8,000%ut the actual bill is Rs 10,000. The difference is called the emoy

ii. Accuracy Metrics

Accuracy metrics aré\ used to know the number of correct predictions of jhe
model. They are useful in cldssification problems like pass/fail or yes/no predictions
Suppose a model predicts whather a student will pass or fail. The accuracy shows hey,
often the prediction was come
2. Interpreting Outputs

Interpreting oulputs means uderstanding the actual meaning of model's resyly
It involves analyzing the oulput to w conclusions, identity patterns or exiract usepy
insights. This step helps in making Infonned decisions based on what the model revegy

Example

Suppose a linear regression modelshows that more hours studied lead to highe
exam scores. The conclusion can be draywn that increasing study time helps sluden
improve the scores of the students.

3. Ethical Considerations

Ethical consideralions ensure the mod
should not harm people or freat them unfairly.

i. Faimess and Bias

A model should be fair and free from bias. INshould ensure that all individuals o
groups are freated equally. The ouicomes becomy¥ unfair when a model favors one
group over anolher without valid reasons. For example, a model is biased if it approves
loans for one group of people while unfairly rejed{ing others. Such models are
considered unethical and must be correcled.

ii. Data Privacy

Data privacy means protecting personal information Used in a model. It includes
keeping data secure and not sharing it without permission. RRspecting privacy buids
user frust. For example, @ company is using customer data to\build models. It mus!
ensure the data Is secure and not shared without permission.

is fair and respects privacy. The model

C’h_gﬂf' 5 = Data Analylics . 1oy

Q. What Is data visualization? Discuss the types of data visualization and
thelr uses.
pata Visualization
Data visualization is the process of representing data in a visual format such as
raphs or charls. It makes it easier fo see and understand trends and patterns in the
dolo._il is especlally useful when analyzing large amount of dala and make decisions
in businesses and research elc. For example, a business can use data visualization to
identify the products that are selling fast. It can help them to toke decisions such as
puying more stock of that product.
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Figure: Dalta visuglization

Types of Visualizations

Data visualization is a powerful method for undersianding complex information.
pifferent types of visualizations serve different purposes. They make i easier to interpref,
compare and analyze data more effectively.
1. Bar chart

A bar chart is used to compare different calegories or groups. It displays
rectangular bars that represent the values of different categories. The length or height
of each bar indicates the value.
Example

A bar chart can be used to compare the sales of different products in a store.
This helps in understanding product performance.
Sales by Month and Product

i
§i

Figure: A bar chart showing sales of different products
2. Line Chart
A line graph is used to show trends or changes over time. It plots data points and
connecls them with lines to show how values increase or decrease. Each data point
represents a specific value at a particular time or category.
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A line graph can show femperalure changes over a week. It helps 1o visuqlize
when the temperature wen! up or down each day. This makes il easier to understang

daily trends.

> b oo oa

Temperature, °C

-8
=10

TWom " Wpm * ipm dpm Apm " Upm

Figure: A line graph showing variation of temperature over lime

3. Histograms

A histogram is used to show the distribulion of data. It groups data into ranges of
intervals called bins. It uses bars to display how frequently the values occur within each

range.
Example

A histogram can be used to analyze the performance of students in @ math
exam. It can show the disfribution of their scores that makes it easier to see which score

ranges were most common.

AT A T T e T e
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Figure : Histogram showing the distribution of exam scores

4. Scatterplots

Scatterplots show the relalionship belween two variables. Each dot or point on
the graph shows one observation or data entry. The poslilion of the dot is based on the

values of both variables.
Example

A scatterplot can be used to study the link between hours of study and exam
scores. Each point shows how student's hours relate 1o the score.

§5838:88

K 2 . [] [ 0
Flgure: Scatierplot showing the relationship between hours studied and exam scores
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5. so‘plot

A boxplol or box-and-whisker plot is @ type of chart that shows the distribution
and spread of dala. It helps in idenlilying the median, quartiles and oulliers. Median is
jhe middle value of the dala. Quartiles divide the data into four equal parts and the
pox represenis the middle 50% of Ihe data. Oufllers are the unusual values thal are
much higher or lower than most of the data. It is shown as small circles or dots.

gxample

A_boxplot can be used lo compare exam scores of different classes. It helps to
see which class has higher or more consistent scores. It also shows if there were any
pnusual high or low scores.
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Figure : A Boxplo!. showing class scores performance of three classes

Q. What are different tools for data visualization? Give an example.
Tools for Data Visualization '

Data visualization tools are used to conver! raw data into visual formats such as
charls and grophs‘ It helps the users to understand and anolyze data easily. There are
many fools available for data visualization such as Microsoft Excel, Google Sheels,
python (Matplotlib) and Tableau. These tools support the creation of different types of
charts and graphs such as bar charts, pie charts and line graphs.

Example

Suppose a small business wants to track the number of products sold each
month. The monfhl_y sales data can be entered in Excel or Google Sheets. A bar chart
can be crealed wilh a few steps easily. If can show which month had the most sales.
It helps o make betfer decisions based on data.

Q. How can you create and interpret data visualizations using tools like
Excel or. Google Sheets? '

Creating and Interpreting Visualizations
A simple guide to create a visudlization in Excel or Google Sheetls is as follows:

1. Enler Data: The first step Is to enter data into the spreadsheet. For example, one
column can have months and another column can have sales numbers.

A ] C ]

.Aprll
& May

1 Maonth ’hln!kql- ) )
2 January 5000
3 February 6000
4 March 7500
5 7000

5500
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2. Select Data: The data can be selected by clicking ond dragging mouse Ove,
the desired ceils in the spreadsheet. This highlights the values to be visucltze(,

3. Choose a Chart Type: After selecting the dato. go to Insert fab and choose ‘f{e
type of chart to be created such as a bar chart or a pie chart.

4 Customize the Chart: Customizing the chart helps add clarity. For example, the
user can odd axis Iebels, titles and colors to make the chart easier 1o reaq ang
interpret.

Monthty Sales Report

NIRRAEEE

5. Understanding Statistical Representations: It refers to understanding the Qctyg
mecning of the visual data such as identifying the highest values or noﬁc]ng
changes over time.

Exercise Solution
Multiple-Cholce Questions (MCQs)

“\ An example ol a basic statistical model:
Q) Unegr Regressicn b) Neural Networks
c) Decision Trees d) Support Vector Machines
2. The activity involved In experimental design In data sclence:
g) Creqting visuglizations
o) Collecting ond anclyzing daota sysiematically
c] Wnting code for machine leaming
d) 8uiding dotobases
A commonly used tool for creating data visuclizations:
Q) MS Excel b) Python (Matplotiib)
c) Tctlegu d) All of the above
The meaning of the slope in a linear regression model:
g} The intercept of the model
o) The chenge in the dependent variable for o unit change in the independent varicble
¢} The eror term
d] Tne megan of the data
.\ An example of a real-world application of statistical models:
o} Predictng house prices
b) Cregting social media posts
c) Cesigning websites
d] Wrting essays
4. Option not considered a benefit of data visualization:
c] Icentifyng trends and pattemns
o) Communicating Insights effectively
c) Making datg more cemplex
d} Summgrizing lorge datasets

3.

[

.

.
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4 A primary goal of K-Means clustering:
o) To classily dalainlo predefined categories

p) To group dala into clusters based on similarity
c) To predict continuous outcomes
d) To reduce the dmensionalily of dala
4 The meaning of "K” In K-Means clustering:
o) Number of features in the dalaset

b) Number of clusters 1o be formed

¢) Number of iferations required for convergence

d) Number of dala points in the dataset
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Answers
—o 2_b 3 _d [4 b [ 5 a [ 6 b ]
b 8._b
Short Questions

Q. Whatlsthe Importance of bullding statlstical models In real-world applications?

Bulding statistical models is important in real-world opplications because they help to
anolyze dato, Ide_nh‘fy patterns and make accurate predictions. These models support informed
dw;;gn»making in fields such as business, healthcare and education. They also assist to measure
sk, improve efficiency and allocate resources effectively.

& Name one basic stafistical model used for predicting outcomes and explain Its purpose.

One basic statistical model used for predicting outcomes is linear regression, It helps to
understand the relationship between two variables called the independent variable and the
dependent variable. The model is used to predict the value of the dependent variable based
on the value of the independent variable. For example, It can be used to predict sales based
on the amount spent on advertising.

@.3. Usttwo types of dala visualizations and describe when you would use each.

Two types of data visualizations include bor chart ond line charl. A bar chart is used to
compare different categories or groups. It can be used to compare fhe sales of different
products in a store. This helps in understanding product performance. A line graph is used to
show lrends or changes over time. It can be used to show temperature changes over a week.
Q.4. How does visualizing data help In understanding descriptive statistics?

Visualizing data helps in understanding descriptive stalislics by making pattemns, trends
ond distributions easier to understand. The charts such as histograms, boxplots and bar graphs
nelp users to quickly identify measures such as mean, medion and range. Visuals simplify
complex data and highlight outliers or unusual patterns.

Long Questions

$\E!xplaln the role and Importance of statistical models In solving real-world problems.

tatistical models are powerful tools for solving real-world problems. They play important

role in understanding and solving real-world problems by analyzing data, identifying patierns
and making occurate prediclions. These models help individuals, organizations and
governments 1o make betler decisions in various fields.
1. Understanding Relationships in Data

Statistical models help lo identify and understond the relationships between different
variables. For example, they can show how sludy time affects student performance or how
pnces affect customer demand. These relationships are essenlial for drawing meaningful
conclusions from data,
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2. Making Accurate Predictions

A mojor advantage of statistical modeling is the ability to predict future oulcomes, They
use histonca! dota to forecast sales, weather conditions, populalion growth or disease SPreqy
These predictions are cntical for planning, forecasting and resource management. )
3. Supporling Evidence-Based Declsions

Stalistical models provide a foundalion for making decisions based on data rather ¢
assumptions. Businesses. healthcare systems and governments use these models 10 creqy,
strategies, allocate resources and solve problems efficientiy. -
4. Measuring Risk and Uncerlalnty

Mony real-werld situations involve unceriainty. Statistical models help o measure thig
uncerfainty ond assess risk. For example, the modetls in finance can estimate the possibilty
market fluctualions or loan defaults that help in better risk management.
5. Improving Operational Efficiency

Statistical models clso improve efficiency in daily operations. In agriculture. Iney cq,
recommend the best fime fo plunt crops. In manufactunng, they can help to delect defecy,
ecrly and improve production quaiity.

Describe Ine steps Involved In building a basic statistical model (e.g., linear regression),

nclude detalls on data coliection, model lraining, and evaluation. [See chaopter)
Q.3. Discuss the types of data visualizations and their uses. (See chapler)
Q.4. Explain dala collection methods, (See chapter)
Q.5. Discuss the concept of measure of tendency with example. (See chopter)

SHORT QUESTIONS

What Is statistics and why Is it Important?

Statistics 5 o branch of matnematics that is used to understand, analyze ond interpref
dota. Statistics is importont because it can summarize lerge sets of data In a simple way thet
makes it easier 1o araw useful conclusions and make decisions. It is widely used in various fieids
such as educalion, business, heaithcare and economics etc.

Q.2. What are measures of central tendency?

Measures of ceniral tendency are statistical toois used to find the cenlral or typicol value
in a dolaset. The three main measures cre mean, medion and mode.
Q.3. Why are measures of cenlral tendency Imporiant?

The measures of cenlral tendency are impertont as they help to summarize a large
dataset inlo a single representative value. This makes it easier to understand the overall pattemn
or trend in the dala. These measures are widely used in reports and analysis.

Q.4. How do the three measures of central tendency differ?

Meon i3 the average of all ihe volues in a data set. Medion is the middie value when the
numbers are arranged in order. The mode is the value that occurs most frequently in the datasel.
Q.5. WhatIs mean and how Is It calculated?

Mean is the average of all the values in a dala set. It is calculated by adding all the data
values and then dividing by the number of values.

Q.6. Whatls the median and how Is It calculated?

Medion 15 the middle value when the numbers are orranged in crder. The median is the
exact middle value if there is on odd number of values. The median is the average cof the two
middle values if there is an even number of values.

Q.7. Can a dala sel have more than one medlan?

No. a dofa set has only one median. Even if the number of values is even, the median is

the average of the two middie numbers.

Q.l.
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@s. What Is the mode In statistics?

Mode is the value tha! appears most frequently in o datasel. It helps to identify the most
common of repealed value in o dataset. There can be more than one mode if multiple values
oppeo’ with the same highest frequency.

@9. Give anexample of finding the mode In a dotaset.

suppose the scores of five students are 50, 40, 70. 70 ond 90. The number 70 cppears twice
put ol ofher numbers oppear only once. The mode is 70 os it is the most frequent volue.
a.10. Cana datasel have mulliple modes?

Yes. there con be more than one mede if multiple values oppear with the same highest
',ecucﬂc‘f.

@.11. Why are measures of dispersion Important In statistics?

measures of dispersion are important in statistics because they describe how spread out
o scotieredthe dotavalues areina datasel. They help in understanding the degree of variation
o inconsistency omong the data points. They indicate how much individuga! values differ from
ine overage. These measures are essential for comparing dotasets and cssessing ther reliabifity.
Q.12. What is voriance?

veriance is a statistical measure that shows how much the values in a dataset differ from
ine meon. It is calculoted by finding the average of the squared differences between each
volue and the mean. A higher varniance indicates that the dota points are more spread out while
g lower varionce shows that they are closer to the mean.

Q.13. What does a high variance indicate?

" A high voriance indicates that the data points are widely spread out from the megn. This
meons Ihe volues are less consistent and show more variability.
Q.14. Whot does a low varlance Indicate?

A low varionce indicates that most data values ore close to the meon. It suggests that
the data is consistent and shows little variability.
Q.15. How is variance calculated?

Ihe varionce is calculated by subtracting the meaon from each value, squaring the result
ond taking the average of these squared differences. The formula is:
Xhx —m)t

N
@.16. What Is standard deviation In statistics?

Stondard devigtion is o statistical measure that indicates how much the values in o
dotaset deviate from the mean (average). It is calculated as the square root of the variance. A
small stondard deviation means thot most volues are close to the mean, indicating low
variabilily. A lorge stondard deviation means that values are spread far from the mean,
indicaling high variability.

Q.17. How do you calculate standard deviation?

Standard deviation is calculated as squore root of the variance. The fomrula is as follows:

Standard Deviation = v/Variance
Q.18. Why Is standard deviation preferred over variance In interpretation?

Standard devialion is prefered over variance because it is expressed in the same units as
tne original data, making it easier to interpret. In contrast, variance is in squared units, which can
be herder to understand.

Q.19. What Is probabllity?

Probability is the study of how likely an event is to cccur. It helps to predict the outcomes
bosed on the avaoilable information ond known possibilities. Probability is used to estimate the
chances of various outcomes in everyday life such as weather forecasting and business etc.
Q.20. How Is probabllity calculated?

Probability is calculated using the following formula:

Probability = Number of favarable outcomes
Total number of outcomes

variance(o®) =
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Q.21. Whal s the probabllity of getting heads when llipping a fair coin?

The two possible oulcomes are head and tail when flipping a fair coin. Both outcong,
have an equal probabilily of occurring: P(head) = P(lail) = %4 = 0.5 = 50%.

Q.22. Whot s the purpose of data collection In research?

Data collection helps gather relevan! information 1o answer research questions or 5ol
problems, It ensures the information used in the study is accurate, complele ond useful, Gooy
data collection leads o reliable resulls.

Q.23. Why Is data preparation Imporiant belore analysls?

Dota preporation ensures Ihe collected dala is clean, organized and in Ihe correg,
formal It removes erors and inconsistencies thal con affec! accuracy of analysis. This step i
crucial for obtoining meaningful Insights.

Q.24. Wrlte common melhods ol data collection.

Common methods include surveys. observations and experimenls. Each melhgqy s
chosen based on the research geoals ond the type of dala needed. These methods help Qathey
dala systemalically
Q.25. Whal are surveys?

Surveys are commonly used method for collecling large omounts of data. They involye
asking a predelined sel of questions lo a selecled group of people known as a sample, SUNQ“
con be conducted using various means such as onlineg forms. telephone calls, or lace-fo-faca
interviews. . =
Q.26. What Is meant by data cleaning?

Datacleoning Is the process of idenlifying and correcting any problems in the dala. These
problems can include incorrec! entries, missing values or duplicate data. The resulls of ing
onalysis will be inaccurate or misleading if these erors are nol lixed.

Q.27. What Is meant! by data transtormation?

Dala transformation is the process of converting dalta into a formal that is easy 10 work
with. Il is done alter cleaning the data. This may include converling dala into different formats.
crecting new columns or organizing data in a different way. These changes help make the dalg
more suilable for analysis or modeling.

Q.28. Why daola cleaning and transformation important?

Data cleaning and transformation are important sleps 1o prepare data for analysis, Raw,
data often hos errors. missing values or incorrec! formals which can alfec! the accuracy cf the
results, Itis important to fix these issues to ensure tha! the dala is reliable and ready for analysis
Q.29. What Is Imputation In handling missing data?

Imputation is the process of replacing missing data with estimated values o make o
dataset complete and ready for analysis.

Q.30. What Is llagging and how does It work In handling missing data?

~ Flagging is the process of marking specific dota entries thal meel certain conditions or
need special attention. It 15 ke adding a note to highlight important, unusual or problematic
dala. It ensures transparency while allowing the analysis to proceed without filling in the gap.
Q.31. ‘Write the steps involved In building a statislical model.

The sleps involved in building a statistical model include defining the problem, colleching
data, choosing an algorithm, training the model, and evalualing the model.
Q.32. What Is meant by lralning a model?

Training a model meanis to apply the selected algonthm to the training data. It allows the
model o iearn the underlying potterns and relationships. The model can undersland how the
input varicbles relate to the target oulcome.

Q.33. Why is evaluating o statistical model important?

Evalualing a statistical model is Important to esnure its accuracy and reliabilily. Difterent
evalualion focols include prediction error and accuracy rate elc. They help to determine how
well the model performs. ’
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a3 How does linear regression work?

Linear regression works by finding the bes! line that explains the relationship belween two
(ariables The aq_uc:!lon for simple linear regression is Y = B, + B, + ¢, where Y is the dependent
vof"ﬂbm' X Is the independent variable, fi, i1s the intercep!, B, is the slope, and ¢ is 1he arror term.
ads. what Is the purpose ol the Intercept In linear regression?

" the intercep! [Bg) represents the sloring value of the dependen! varnable when the
mdepe“de"' variable is zero. I provides a boseline value for the dependent variable
34, How do you interpret the slope In linear regression?
1he slope (B,) shows how much the dependent vanable changes with each unit increase
jhe independent variable. It represents the rale of change belween the two vanables.
adl. whot Is logislic regression?

Logistic regression is a powerful statistical loal predicl outcomes that fall irlo two
categories such as yes/no. Il provides o probablily volue between 0 and |. A value close to |
meons event is more likely to happen. A value close to 0 means event is less likely to happen.
Q.38 How s loglslic regression ditferent from linear regression?

Linear regression is used fo predic! continuous numerical values such as temperalure or
sales figures. Logisllc regression predicls Ihe probabiily of a calegorical oulcome such os
whelther an even! will occur or not.

Q3. What Is clustering? Give an example.

Clustering is a lechnique of grouping similar items together based on ther characteristics
o features. For example, a leacher can use clustering 1o divide the students info groups based
on Moth ond English scores. It helps to identify students with similar sirenglhs or weaknesses.
@.40. What Is K-means clustering?

K-means clustering Is one of Ihe most commonly used techniques to group dala into
clusters based on similanties. The process begins with deciding on the number of clusters (K] to
{orm. It then then groups data points into these clusters by calculaling the distonce between
them. A smaller dislance indicates greater similarity.

q.d). What are performance melrics In model evaluation?

performance melrics measure how well a model works. Common metrics include error
melrics and accuracy melrics. They help determine if the model gives reliable prediclions.
Q.42. What are accuracy metrics In modeling?

Accuracy melrics are used lo know the number of correct predictions of the model. They
ore useful in classification problems like pass/fail or yes/no predictions. Suppose o model predicts
whether a student will pass or fail. The accuracy shows how often the prediction was correct
Q.43. How the oulcomes of a model can be unlalr? Glve an example.

The oulcomes of a model can be unfalr If it favors one group over anolther. For example,
o model is biased if it opproves loans for one group of people while rejecting others unfairly.
such models are considered unethical and must be correcled.

Q.44. What Is data visualization?

Data visualization is the process of representing data in a visual format such as grephs or
charts. It makes it easier 1o see and understond trends and palterns in the data. It is especially
useful when analyzing large amount of dota and make decisions in businesses and research elc.
Q.45. What Is bar chart?

A bar chart 1s used to compare different categories or groups. It displays rectanguler bars
inol represent vaolues of ditferent categories. The length or height of each bar indicates a value
Q.44. Glve on example ol when to use a bar charl.

A bor chart can be used fo compare the sales of different products in a store. This helps
inunderstanding product performance.

Q.47. Whal Is a line graph?

A line graph is used 1o show Irends or changes over lime. It plots dala points and connects
them wilh lines lo show how values increase or decrease. Each dala point represents a specific
volue at a particulor time or calegory.

s
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Q.48. Glve on example ol when to use a line graph.

A line graph can show temperalure changes over a woek. It helps 10 visualizo when g,
femperature wen! up or down each day. This makes it easier to understand dally trends,
Q.49. What s a histogram?

A histogram Is used to show the distribution of data. It groups dala into ranges or intervgy
called bins, It uses bars to display how frequently the values occur within each range,
Q.50. Whet Is a scaterplot?

Scetterplots show the relationship between two variables. Each dot of point on the grgpy,
shows one observation or data entry. The position of the dol is bosed on the values of botk
vanables.

Q.5). Glve an example ol using a scatterplot.

A scallerplol con be used tostudy the link between hours of study and exam scores fach
point shows how student's hours relate to the score.
Q.52. Whatls a boxplot?

A boxplot is a type of charl that shows the distnbution ond spread of dato. I holps
idenlifylng the median, quartiles ond oulliers.

Q.53. What Is medlan, quartiles and oulllers In boxplot?

Median is the middle value of the dato. Quartiles divide the data info four equal parys
and the box represents the middle 50% ol the data. Qulliers are the unusual values that are
much higher or lower than most of the datao. It is shown as small circles or dofs.

Q.54. When Is a boxplot uselul?

A boxplot is useful for comparing performance between dilferent groups. For examplg )
can be used to compare exam scores of different classes 1o see which performed belter overg)
Q.55. What s the purpose ol using data visualization tools?

Dato visualization tools are used to tum raw data into visuol formats such as charts ang
graphs to understond ond onalyze data easily.

Q.56. Name some tools used for data visuallzation.

Some tools avaicble for datla visualization are Microsolt Excel, Google Sheels, Pylhon
(Motplotiib) ond Tableau. These tools support the creation of dilferent types of charls and grophyg
such as bar charts, pie charts and line graphs.

Q.57. Whal types of charts can you creale In Excel or Google Sheets?

You can creale differen! lypes of charls in Excel or Google Sheels such as bar charls, ling
graphs, pie charls etc. These charts help visualize dala clearly and are useful for comparing,
anclyzing and identifying trends.

Q.58. What Is Matplotlib In Python used tor? p

Matlplotib is a powerful dala visualization librory in Python, Il is used to creale a wide
range of visualizations including line graphs, histograms, and scatler plots.
Q.59. Whatls the use of Tableau?

Tobleau is a professional data visualization tocl used to creale interaclive and delailed
visual dashboards. It is widely used in business analylics and reporling.

Multiple Choice Questions

Is to examine data to find uselul Informalion, patterns or

1. The primary purpose of
trends.
a. Datla analylics b. Data encryption
c. Data warehousing d. Dala modeling
2.  Whlch branch of mathemalics helps In understanding and anaolyzing data?
a. Statistics b. Algebra c. Geomelry d. Calculus

¥
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3. Which slalislical measure represents the "center” or typlcal value In a datasel?
a. Measure of cenlral tendency b. Measure of skewnaoss
c. Meosure of kurlosis d. Measure of varlability
4, Which of the following Is NOT a measure of cenlral tendency?
a Mean b. Median c. Mode d. Range
5. Which measure of cenlral lendency Is calculated by adding all numbers and dividing
by the lolal count?
a. Mean b Median € Modo d. Rango
4, Whatls the mean of the numbers 50, 40, 70, 80 and 907
a. &5 b, 70 .75 d. 85
7. Iihe lotal of live numbers Is 250, what Is thelr mean?
a 45 b. 50 . 55 d. 60
8. The volue that appears most often In a dataset Is called:
a. Mean b. Median c. Mode d. Range
9. Themodeof2, 3,435,323, 6ls:
a2 b.3 c.4 g.8
10. What is the mode ol the data set: 50, 40, 70, 70, 40 and 907
o 50 b. 0 and 70 c. 70 and %0 d. 50 and 40
11. The middle value when data Is arranged In order s called:
o. Mean b. Mode c. Median d. Rango
12. The median of 50, 40, 70, 80 and 90 Is:
a. 30 b. 50 c 70 d. 90
13. When a data sel Is amanged In order and has an even number of values, how Is the
median calculated?
a Smallest value b. Largest value
c. Most lrequent value d. Averago of lwo middle values
14. Whal Is the median of the numbers: 50, 80, 70, 807
a 60 b. 70 c. 65 d 75
15. Which ol the lollowing measures requires the data to be arranged In order?
a. Mean b. Median c. Mode d. Range
16. Which of the following Is a measure of dispersion?
o Mean b. Median c. Mode d Variance
17. Which measure of dispersion shows how much Individual dala points differ from mean?
a Vanance b. Median c. Mode d. Range
18. Whal Is the formula for calculaling varlance?
.0 = (L{x-p)’) /N b. o= (Ixi+u)’) /N
c.o=(Exi-p)) /N da’=(ixi+p)) /N
19. Whaot does It Indicate when the dala points are spread out from the mean?
0. Low variance b. High variance
c. Normal distribution d. Skewed distribulion
20. A lower variance In a dalasel Iindicates thal the data points are:
a. Spread far opart b. Far from the mean
c. Closer to the mean d. Increasing rapidly
21. Whal Is the first mathemalical operation needed when calculaling varlance?
a. Square each value b. Find the median
c. Compute the mean d. Sort the values
22. Which of the tollowing Is NOT required for calculaling varlance?
a Mean b. Tolal number of values
c. Mode d. Squared devialions
23. Which ol the following Is calculated as the square root of varlance? »
a. Mean b. Median
c. Slandard deviolion d. Range
24. Whal is the mathematical study of how likely an evenl Is o happen called?

0. Stalishics b. Probability -¢. Calculus d. Algebra
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25. What is the probabiiity of getting heads when flipping a falr coin?
a. 25% b. 100% c. 0% d 75%
26. What is the probabiiity of getfing tails when flipping a lair coin?
c. 25% o. 100% c. 0% d. 75%
27. In a single fiip of a fair coln, how many possible oulicomes count as "heads™
c.0 b.1 c.2 d 3
25. What is the tolal number of cutcomes when flipping a fair coin?
al b.2 C.3 d 4
29. What Is the formula for calculating probability?
a. Total outcomes / fovorgble cutcomes
b. Fovercbile cutcomes / tota! cutcomes
c. Totc! outcomes x fovorcble cutcomes
d. Favorcple cutcomes - fotal cutcomes
30. Which of the fellowing is NOT a method of data collection?
Q. Survey b. Cbservation
C. Experment d. Prediction
31. Which dota coliecticn method involves watching and recording behavlior Iin a naturg
sefting without interference?
Q. Survey b. Observation
c. Expernment d. Interview
32 Which method Is most efficient for collecting data from a large number of people?
Q. Survey b. Cbservation
c. BExperment d. Case siudy
33. Surveys typically use:
a Pregefined questicns b. Unscripted conversations
C. Live pceriicipont monitonng d. Case study
34. Which method would a teacher use 1o test if printed notes improve exam scores?
Q. Survey b. Observation
c. Experment d. Interview
35. Which of the following Is NOT typically fixed during data cleaning?
a. Dupfcate records b. Incomrect enlries
c. Scofiware bugs d. Missing values
36. The process of estimating missing values using existing data is called:
a. Foreceasting b. Imputation
c. Summarizaticn d. Classification
37. When is data transformation usually performed?
Q. Befcre cota collection b After data analysis
c. 8efore data clecning d. After data cleaning
38. Which task Is NOT part of data transformation?
o. Recrenging daota b. Crealing new columns
c. Estmeting missing volues d. Changing daota fermats
. involves analyzing data to understand patterns and make predictions
about future events or tfrends?
a. Statistical modeling b Data cleaning
c. Data warehousing d. Data validation
40. What is the first step in building a statistical model?
Q. Tran the model b. Collect data
c. Define the proplem d. Choose an algerithm
41. Whot is the second step in statislical model development?
o. Cplect data b. Train the model
c. Interpre! resulls d. Evclugte the Model
42. Which statisticaltechnique Is commonly used fo predict one varlable based on another?

a. Linegr Regression
c. Decision Trees

b. Logistic Regression
d. Clustering
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In linear regression, the Independent varlable’Is also known as?

o. Dependent variable b. Predictor variable

c. Oulcome variable d. Response variable

In linear regression, the variable which Is'used for prediction Is called the:

a. Dependent vanable b. Independen! variable

d. Response varioble

In linear regression, the varlable that Is being predicted Is colled the:

a. Dependent vanable b. Independent variable

c. Intervening variable d. Predictor variable

Which equation comreclly represents a simple linear regression model?
a.Y=PO+PIX+¢ b.Y=P0-PIX+¢

c.Y=PO+BIX-¢ d.Y=RO-PIX-¢

In the simple linear regression equation Y = B, + B, X + ¢, what does Y represent?

a Independent variable b. Dependent variable

c. Error term d. Slope

In the simple linear regression equation Y = B, + B3 X + ¢, what does X represent?

a. Independent variaoble b. Dependent varnable

c. Error term d. Slope

What is the term for the difference belween actual value and the predicted value In a
regression model?
a. Slope (B,)

c. Error term (c)

b. Intercept (Bq)
d. Independen! variable (X)

. Which component of the linear regression equalion Y = B, + p;X + £ determines the

direction and rate of change of Y with respect to X?
o. Slope (B,) b. Intercep! (B,)
c. Error term (g) d. Independenl variable [X)

. Which siatistical method Is specifically designed for predicting binary categorical

outcomes such as yes/no?
a. Linear regression b. Decision frees
c. Logistic regression d. Polynomiaol regression
What Is the range of possible output values In logistic regression?
a.01o 100 b.0to 1 c.-1to1l d. -= g +=
___Isatechnique that groups similar data polints based on their characteristics.
a. Clustering b. Regression
c. Classiiication d. Qullier detection
Which of the following Is a clustering technique?
a. Linear Regression b. Logistic Regression
c. K-means d. Classification
___ is the process ol checking how well a model performs by comparing its
prediclions to the actual outcomes.
a. Model Training - b. Model Evaluation
c. Model Deployment d. Model tuning
Is the process of representing data In a visual format such as graphs or charts.
a. Data visuolization b. Graphic design ’
c. Infographics ‘d. Data mining

- Which of the following Is NOT a type of data visualization?

a. Line graph b. Ber chart
c. Scafter plot d. Spreadsheet
What type of visualization Is Ideal for comparing different categorles?

a. Une graph b. Bar chart c. Scalter plot d. Pie charl
What type of visualization Is used to show trends over time?
a. Line graph b. Histogram c. Scatter plot d. Bar chart

What type of visualization Is used to show the distribution of a dataset?
a Lline graph b. Bar chort
c. Scatter plot d. Histogram
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41, A histogrom groups dola Inla:
o Nime prarlods b, Bl ar inlervely ., Conagrias 0 Wespy
2. What type ol visuollzallon summailzes dola disiiibullon by displaying the iy,
quaniies, and polanial oulller? '
o Line graph L, Misteaggrearm . arpia)
43, Whal type of viwwollzallon displays ralationships belweesn lwo varables?
o, Line groph b, Hislagrarm o Seallog plo)
44. Which ol Ihe lollowing s a widely used lool lor dala visuallzallon?
o, Microsalt Waord b MiCrosall |z ol . uogles Sheals by e
48, Which of 1he lollowing Is NOT typleally used lor crealing data visuallizalions?
0, Microsoll Word b, MICrosof Lecel
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47. Whal kind of charls can be crealed using Fxcel or Google Shealy?

o, Bar eharls b, lines greapahis . fales chearts o Al
40, Whol Is 1he linal step In creallng a visuallzation In Pxcel or Google Sheels?

0, olaal the dala b Choose a cherl Vype
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f"—' CHAPTER 6

Emerging Technologies

a. yihot Is meant by emorging technologles? Briefly dizcuss different
emerging technologies.

gmerging Tochnologles

Emarging lochncladgics are new tools, systerns, or methods thal are berng
U,.ml.upf:d or huvucconily sturted 1o be vsed, These lechnologies con change the
iy e e, vt undintcract walh tha wold. These lechnulogios con be used in every
il of ife such oy cducatun, information fechnology, medical, fransporiation and
wmmunrcu!ion alc.

pillcren! crocrging lechnologles are as (oliows:

4, Artificial Intelligence (Al)

aditicial Intelligence rafors 1o Ine apilly of ruchines or software 1o leorn and

erforr 1ases liv hurnon beings, Voice recognilion, face recognition ond decisicn

making are qualitics of hurman inleligence that can be present in orlificiol intelligence.
sormna reallife cramples of Ardificial Inteligence are as follcws:

e  Mobilc phone asistants such as Sirll ond Google Assistant use Al to undersiond
voice cormmands, answer guestions and perform fasks.
o Scll-driving cars use Al 16 delect cyjects through carmeras and sensors and
drive salely vathout a hurman driver
« Faco recognition systerns use Al 1o identify unique facial fealures and unlock
maohilc phoncs seourely.
2. Cloud computing

Cloud cornputing refers 1o Ine delivery of computing services such as data
storago, sullware applications and processing power over the Infernet. It allows users
o access thaio services wilhout installing them on a local device. Secme excmples of
cloud compuling platforms include Google Drive, Dropbox and Amazon Web Services
(AV/S).

3. Blockchaln

Blockchaln is a digital ledger or datcbase of fransactions that is shared and
mointained by network users. The information is not stored at a single central location.
Itis stored across a nelwork of compulters around the woerld. The informalion is grouped
Inblocks thal arg linked logether in o chain, Each block in a chain contains information
from the pravious block, Blackehain uses strong cryptography techniques to ensure
ihal lronsaction data is sale and very hard to change or hack. Blockchain is the
flundamental technology behind digital currencies such as Bitcoin.
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Figure: Blockchain technology

4. Internet of Things (loT)

The Internet of Things (loT) refers to a syslem in which every day physical objecy
are connected to the internet. These objects use sensors and nelwork conneclivity yo
collect. send and receive data. lol makes life easier. sater and more elfficient. Somq
commonly used loT-enabled devices include smartphones, smartwalches, homg
appliances, smart thermostats, smart light bulbs and cars.

Some examples of loT devices are as follows:

» Smart Home: Smart home is a popular application of loT. The user can conlrg
various loT devices at home from any localion. For example, the user can
control air conditioning or turn the lights on or off remotely.

« Smart Thermostat: Smort thermostat adjusts the room temperalure based on
weather conditions and user preferences.

5. Augmented Reality (AR) and Virtual Reality (VR)

Augmented Reality (AR) adds computer-generated elements such as videos,
images or sounds to the real-world environment. It can be experienced through
devices such as smartphones or speclalized AR glasses. Virtual Reality (VR) creates o
completely virlual environment. The users can explore and interact with VR using
special equipment such as VR headsets. Both AR and VR are widely used in gaming,
education and training.

6. 5G Technology

5G is the fifth generation of wireless technology. It provides faster internet speeds
and more reliable connections than previous generations like 4G. It improves the
performance of mobile phones, smart devices and recl-fime applications. It alsg
supports the growth of emerging technologies such as augmented reality (AR) and
virtual reality (VR) by offering the required high-speed daia transfer.

7. Quantum Computing

Quantum computing is a type of advanced computing that uses liny building
blocks called gubits. A qubit can represent both 0 and 1 at the same lime which is
different from regular bit that can only represent either 0 or 1. This unique ability ollows
quantum computers to solve cerlain complex problems much faster than traditional
computers.

8. Biotechnology

Biolechnology is the use of living organisms such as bacteria, plants or cells lo
develop new products or solve practical problems. It combines bioclogy wilth
technology to improve heallh, agriculture and the environment.

Some applicalions of biotechnology are as follows:

e Develop new medicines and vaccines

e Improve crop qudlity and yield
« Create environmentally friendly materials and solutions
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. Discuss some benefits of cloud computing.
some benefits of cloud computling are as lollows:
4. Share Information
people con easily upload files to the cloud and allow olhers to access them from
gnywhere using the internel. ’
2. collaborate on Projects

Team members can work together on Ihe same document or task in real lime

from different locations.

3 gcalability
Businesses can increase storage or compuling power as needed without buying
ond maintaining expensive hardware.

N

i
St

a. Describe basic concepts of cloud computing Including virtualization,
scalabllity & elasticity and on-demand access.
pasic Concepts of Cloud Computing
Cloud computing is based on several core concepts that are essential to

understand its functionality and benefits. These concepts make cloud services flexible,
efficlent and cost-elfective for the users.
4. Virtualization

Vidualization Is a technology that enables a single physical machine to run
mulliple virtual machines (VMs). Each virtual machine acts like a separate computer.
These virlual machines operate independently and run their own operating system and
opplications. This increases efficiency and resource utilization. It is a key concept in
cloud compuling.

2. Scalability and Elasticity

Scalability and elasticily are important features that help cloud systems to
manage resources efficiently.

Scalabllity refers to the ability to increase compuling resources such as servers or
storage when demand rises. Suppose the user runs an online store. The number of
buyers increase during special events such as Eid. Scalabllity allows the user to add
more servers to handle the increased fraffic. It ensures that the websile runs smoothly
without slowing down or crashing.

Elasticity allows cloud systems to automatically adjust computing resources by
increasing or decreasing them based on current demand. Suppose the online store
receives a sudden increase in traffic during sale. The cloud platform can automatically
allocate more servers to handle the load and scale down afterward. It ensures efficient
use of resource use and prevents unnecessary cosfs.
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3. On-Demand Access

On-demand access means lhe user can use compuling resources as needey
wilhout waiting for long setup process. This concepl is similar to lurning on a water fap
Inslead of digging a well, ’
Example ¥

Suppose the user is working on a college projec! and suddenly needs exlrg
storage 1o save files. The on-demand access allows lhe user to quickly rent additiong
storage from a cloud provider and start using it immediately. This allows the user fo
focus on Ihe project wiithoul worrying about setup or storage issues.

Q. Describe different types of cloud services with examples.

Types of Cloud Services
Cloud compuling provides various services o meet different user needs. These

services are lypically categorized into three main types. Each type offers a differen:
level of contiol, flexibility and management according 1o the user's needs.
1. Infrastructure as a Service (laaS)

Infrastructure as a Service (laas) provides basic compuling resources including
virtual servers, data storage and networking hardware. It is delivered on o pay-as-yoy
go basis that means the users pay only for the resources they use. The users have
confrol over operating systems, applicalions and storage. The cloud provider manage:
the underlying physical infrastructure.

Example

Amazon Web Services (AWS) oifers users lo rent virtual servers to run applications
Some other popular laa$ providers are Microsolt Azure and Google Compute Engine,
2. Platform as a Service (PaaS)

Plalform as a Service (Paa$) provides a cloud-based platform lor developers 1o
build, deploy and manage applicalions without managing the underlying hardware
and software infrastruciure. It is complete development and deploymen! environmen:
that includes programming languages, databases, web servers and operaling
systems. Paas simplifies the development process and speeds up application delivery

Example

Google App Engine cllows developers to build and deploy applicalions using
various programming languages. Some other examples include Microsoft Azure App
Services and Heroku.

3. Software as a Service (SaaS)

Saa$ allows users to access soflware applications over the internet. These
applications are hosted and managed by the cloud service provider. The users simply
subscribe to the service and access the applicalions online. They do not need to install
or manage any hardware or software on their own devices.

Example

Google Workspace (formerly G Suite) includes widely used applications such as
Gmail. Google Docs and Google Drive. Some other common Saa$ plalforms include
Microsoft Office 365 and Salesforce.
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a. What is Salesforce and how does it support businesses as Saa$ platform?

salesforce

salestorce is one of the most widely used Software as a Service (Saa$) platforms.
it is primarily known for its powerful Customer Relationship Management (CRM)
software. It allows businesses to manage customer informaltion, monitor sales activities,
ond aulomate markeling. Salesforce is used by over 150,000 companies worldwide to
improve operational elficiency ond customer satislaction.

a. What Is the purpose of cloud deployment model? Discuss different types
of cloud deployment models with examples.

Cloud Deployment Models

Cloud deployment models define how cloud services are made available,
delivered and managed for users or organizations. Each model otfers o different level
of conlrol. security and flexibility. The selection of a deployment model depends on
ihe specific needs and goals of the organization or users.

The four main cloud deployment models are as follows:
4, Public Cloud

A public cloud is a cloud service offered over the internet that is shared among
mulliple organizations or users. The resources ore owned and managed by a cloud
service provider. The public cloud is cost-effective as users only pay for the resources
they use. They generally offer lower security because it is a shared environment.

Example

Amazon Web Services (AWS) is a widely used public cloud provider. It provides
vanous compuling resources such as virtual servers and data storage. It can be used
by the organizations of all sizes. without managing the underlying hardware.
2. Private Cloud

A private cloud is a cloud environment dedicaled lo a single organization. It can
be hosted either on the organization's own premises or managed by a (hird-party
provider. The private cloud can be expensive due to the cost of dedicaled hardware,
mainlenance and sefup. The private cloud offers high security and is suitlable for
organizations handling sensitive data.
Example

A large bank may use a private cloud to manage sensitive customer data
securely. This private cloud can be hosted within the bank's own dala centers or
managed by a third-party provider.

3. Hybrid Cloud

A hybrid cloud is a combinalion of public and private clouds. Il uses the
lechnology that allows data and applications to be shared belween public and
pivate clouds. I allows organizations to keep sensitive data in the private cloud while
using the public cloud for less critical operations.

Example )
A company can use a private cloud to store sensitive employee data and a

LI L '
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4. Multi-Cloud

A multi-cloud is a cloud deployment model in which an organization uses the
services from two or more cloud providers. The main goal of @ mulli-cloud strategy js 1,
avoid dependency on a single provider. It also enhances resilence by ensuring that
services can conlinue functioning even if one provider experiences downlime.

Example

A company may use Amazon Web Services (AWS) for hosling applications,
Google Cloud for data analyfics applications and Microsoft Azure for storage ang
backup. This allows the company to select the best services from each provider baseq
on performance, features or cost.

Q. Briefly compare different cloud deployment models.
Comparing Deployment Models

Each cloud deploymen! model has its own odvantages and disadvantages
based on the needs, security requirements and budget of the organization.

Public cloud model Is cost-effective and easy to scale that makes it ideal fgr
businesses with limited budgets. However, it generally offers less control and security
that may be a concern for sensitive data.

Private cloud model provides higher levels of security, privacy and control as the
infrastructure is only used by one organization. However, it is more expensive to set up
and maintain.

Hybrid cloud model combines features of public and private clouds and offers o
balance of flexibility, control and cost. It allows organizations to keep sensitive datain
the private cloud while using the public cloud for less critical operations.

Mulli cloud model allows organizations to use services from multiple cloud
providers. It improves availability, offers flexibility in and improves resilience fo distribule
workloads across platforms.

Q. Discuss different applications of cloud computing.

Cloud compuling has changed the way individuals and organizations manage,
process and store data. It is widely used in many fields such os education, healthcare,
banking and information technology. The applications of cloud compuling conlinue
to grow as technology advances.

Some common and important applications of cloud computing are as follows:
1. Data Storage

Cloud storage allows users to save data on remote servers rather than on local
devices. This makes it easier o access data from anywhere and share it with others.
For example, the services like Google Drive and Dropbox allow users to store and share
files online. Businesses can use cloud storage to keep backups of their data to ensure
it is safe from local hardware failures or other issues.

2. Web Hosting and Content Delivery

Cloud computing provides the infrastructure needed to host websites and deliver
content efficiently to users around the world. For example, the plaiforms like Amazon
Web Services (AWS) and Microsoft Azure offer web hosting services for businesses fo
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The content delivery networks such as Cloudflare help fo deliver website content
quickly by storing it oh servers close to the end-users.

3, Machine Learning and Al In the Cloud

Cloud computing offers powerful fools to develop and run machine leaming
models and arlificial inleligence applications. For example, Goegle Cloud Al and AWS
sageMaker provide cloud-based platforms to build, train and deploy machine
learning medels easily. The data scientists and developers can creale Al solutions
without needing extensive local computing resources.

Q. What are the implications of cloud computing? Discuss the factors that
must be considered when planning and managing cloud services.

implications of Cloud Computing

Cloud computing provides many benefits but also presents challenges such as
dota securily, cost control, scalability and compliance. Organizations must consider
inese factors when planning and managing cloud services.

4. Data Security

Security is one of the most significant concerns in cloud computing. There are
many risks for the sensifive data stored on remote servers such as unautherized access.
dalc breaches and accidental loss.

« Security Challenges: Cloud service providers use sirong security systems to
protect data. However, the users must also take steps to protect data. The
problems such as unauthorized access, data theft and data loss can still occur
it proper precautions are not taken.

« Security Measures: The users should protect datae using encryption. strong
passwords and two-factor authentication. It is also important to review security
sellings regularly. Most cloud providers offer built-in tools to monage and
secure stored data. These steps reduce risks and keep cloud data more secure.

2. Scalability and Resource Management

« Scalability: Cloud services can automatically increase or decrease computing
resources depending on real-time needs. For example, more servers can be
added during peak time and reduced during off-peak times. Scalability
enables businesses to handle changes in workload efficiently and cost-
effectively.

+ Resource Management: Resource management is the process of monitoring.
conlroling and oplimizing the use of cloud resources such as storage and
processing power. Effeclive resource management ensures that cloud services
run efficiently without overuse or waste of resources.

3. Cost Considerations

Cloud computing is generally cost-effective because users only pay for the
resources they use. However, improper usage or lack of monitering can lead to
unexpectedly high expenses. The users may pay for the unused or unnecessary services
fthey do not manage their usage carefully.



