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ata Analytics

Q. What is data analytics and statistics?
Data Analytics

Data analytics is the process of examining and analyzing data fo find useful
information, patterns or frends that can help in decision-making. © ”"Jk

Statistics 3}] GO

Statistics is o branch of m hemat %r derstand, analyze and
interpret data. Statistics is lmpn summarize large sets of data in a
simple way that muw useful conclusions and make decisions. I is

widely used in varieg "SU&h as education, business, healthcare and economics
elc,

Q. What are measures of central tendency? Briefly describe the three main
measures of central tendency with examples.

Measures of Central Tendency

Measures of central tendency are statistical tools used to find the cenfral or
typical value in a dataset. The three main measures are mean, median and mode.

1. Mean (Average)

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

Example _' ([cC Jﬁh
Suppose the scores of five sludent }he \\1\9 25 and 9. The mean
aﬁ% ia

score is calculated by adding viding b‘f 2.
Data set: 41 12 30 25 f}m )

Mean:; (41 % W“ + 9] S =234

2. Mode

- Mode is the value that appears most frequently in a dataset, It helps to identify
the most common or repeated value in a datasel. There can be more than one mode
if multiple values appear with the same highest frequency,

Example 1: Single Mode

Suppose the scores of five students are 50. 60. 70, 70 and 0. The number 70
appears twice whereas all other numbers appear only once. Theretore, the mode is 70
as it is the most frequent value.
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Example 2: Multiple Modes < j@ CUYE‘\E\

Suppose the scores of six studentsqare 50, VO \5% ?0. Both 60 und 70
appear twice which is the hig SqUe Nt set. Therefore, this dataset has
two modes 60 and 70. \'\ :

3. Median rRT‘J

N[ ,

Median is the #Ilddie value when the numbers are aranged inorder. The median
is ine exact middle value if there is an odd number of values. The median is the
average of the two middle values if there is an even number of values. ;
Example 1

Suppose the scores of five students are 50, 60, 70, 80 and 90. These scores are
already in oscending order. The number of scores is odd with the middle value 70.
Therefore, the median score is 70.

Example 2

Suppoese fhe scores of four students are 50, 60, 70 and 80. These scores are
c:lrec:dyr in ascending order. The number of scores is even, Therefore, the median score
is the average of two middle values of 60 and 70 as (60 + 70) a %@m

St

Measures of Di

Measures of\d'[}persion describe how spread out or scattered the data values are
in a dataset, They help to understand the degree of variation or inconsistency among
the data points. These measures are imporfant for identifying how much individual
values differ from the mean (average).

Two commonly used measures of dispersion are as follows:

= Variance
« Standord deviation

Q. What is variance. Explain how variance is calculated and interpreted
Variance

Variance is o stafistical measure that shows how muc A dﬂiasei .
differ from the mean (average). A higher varia nl more spread
out fram the mean. A lower vananc_ re clcser to the mean.
Variance is caleulated using '

Varianea(o?) - Lee %@@@%

Where

o is the symbol for variance

X indicates each individual value in the dalasel

p is the mean {overage] of the dataset

¥ is the sum of all squared differences

N indicates the total number of values in the dataset

2 = 2 = =
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Example 3 ﬂ@@ﬁﬁ Lo
The following example calculotes &n gﬁricrnr:e for two sets of test
scores from Class A and Class B S’fﬁq} =
each class. m@ e
Step 1: Vurluw&
Class 1 50, 52, 55, 57, 60
Step 1.1: Compute the Mean ()

e ﬁn+ﬁi+ﬁﬁﬁ+ﬁ?+ﬁ'ﬂ= E'Eﬁnm_&

Step 1.2: Compute Each Squared Deviation (xi~p)?

Xl=p: The difference between each data value (i) and the mean (4] Is called

the deviation. It shows how far a value is from the average.

(Xl=p)2: This is the squared deviation. Squaring the deviation converts negative
numbers info positive so that all deviations confribute equally. It also
gives more weight to larger differences that helps to highlight the values
that are far from the mean. @@@ﬁ

o

Score (x1) | (x BRI
50 50, 4a\l123.04

Wﬁ%‘:ﬁ 7.84
B8 | =548=02 | 0.04

oSA- 57-548=22 | 484
50 60-548=52 | 27.04

Step 1.3: Compute Varlance
s 23.04 4+ 7B 4 0.4 + 484 + 27.04 628
= 5 i
Step 2: Variance for Class B
Class B Scores: 30, 45, 55, 75, 90

Step 2.1: Compute the Mean (u)
_30+45+4 55+ 75+00 205

G T
5 5
Step 2.2: Compute Each Squared Deviation (xi-p)?

Score (xi) | [xi-p) [d-p)?
30 30— 59 = -29 | BAl-, {E’O@
45 4 dp =

b L‘I"l'Lr’F o ]
o O Zs-59=16 | 258

=he WL Te0-59=31 [ 98]
] 22
Step 2.3: Co nce

40 8414196 + 16 + 256 + 961 _ 2270
= 5 g

T

12.56

=50

=454

Conclusion
Variance of Class A = 12.54

Class A has a low variance of 12.56 that means the scores in Class A are close fo
the average (mean) of 54.8,

185 how spread out the scores are in



This suggests that: @G@@@
e«  Most students in Class A perfcrm sinail @@ﬁ]
¢ There isless variation In
* The class shows more ¢ scores.

Variance of Cla

Class B has a %ﬂﬁnn ce of 454 that means the scores are widely spread out
from the mean of 59. This indicates that:

* Students n Class B performed very differently from each other,

» There s o large gap between the lowest (30) and highest (90) scores.

» The dofo s less consistent and some students scored much higher or lower than
others.

Q. What is standard deviation? Explain how standard deviation is calculated
and interpreted.

Standard Deviation

Standard deviation is a statistical measure that indicates WUFUES in
a dataset devia’s from the mean (average). It s oalc % guare root of the
variance. A sma' standard deviation means i re close to the mean
indicating low varability. A large; eans that values are spread far
from the mean. indicating high ‘

is -expressed in the e units as the original data. In contrast, variance is often
considered less oractical for real-ife interpretation since ifs units are squared such as
2, kg’ or m*. These are different from the original units of measurement.

Standora geviation is calculated Using the following formula:

N- I.(xf = ﬂ}’

wdard Deviation(e) = m

Where,

o Is the symool for standard deviation.
Xi indicafes =ach individual value in the dataset
uis the mean [averoge) of all the data values.

N is the fotal number of values.in the dmuset
(xi—p)® iIndicates the squared diﬁeren:: e

2 is the sum of all squared dlﬁerar@

Eﬂmpll
The following exa @&gl\.l and compares the standard deviation of test
5

scores from fwo es such as Class A and Class B,

Step 1: Calculate munrl
Class A Scores: 50, 52, 55, 57, 0 Class B Score: 30, 45,55,75,90
Madit 'EJJ )= H-l-ﬂﬂ:d-rhﬂ Hﬂﬂﬂ{#,} =$n+u+$:ﬂi+ﬂ

Mean(u,) = == = 54.8 Mean(up) = = = 59
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QU

Class A _ >
Score (xi) [ (xl-p) (1L Fuﬁ score (xi) | (xi-p) (xi-p)?
50 FPALB = .81 23.04 30 - 59 = -29 | 84l

step 2: Compute the squared deviations of 12'31“ ,,,?@ﬁ@ﬂu
A
30

52 | als48=-28 784 45 45-59=-14 | 1986
55 1 55-548=0.2 | 0.04 55 55-59=-4 |1&
57 57-548=22 | 484 75 75-59 =16 | 256
60 40-548=752 | 27.04 90 90-59 =31 | 98]
Tetal 62.8 Total 2270

step 3: Use the information from Step 2 and apply the formula below fo compute
variance for each class

N T d AT 2
variance(al) = ;.lw.%ﬁl = f'? = 1256 Variance(os) = Syl ——-5’5—" = 454

N
Calculating Standard Deviation:
Class A: Variance = 12.56 F’@m
1_.-_‘}

N
ok
standard Deslation(a,)= JVarianea(ai) = VIZ56 €355 @m @”h
Class B: Variance =@%% &% O
' i i 76

=2

fihe e
Class A has a siandard deviation of 3.55. It is low and indicates that most of the
scores are close to the average. The students in this class performed at a similar level
. and there is less variation among their scores.

Class B has a standard deviation of 21.26. Itis much higher and indicates that the
scores are widely spread out, Some students scored much lower or higher than ihe
average. It means that there is greater variation in performance within Class B.

Q. Describe probability with an example.
Probability '

Probabillity is the study of how likely an event is 1o occur. It helps to predict the
outcomes based on the available information dand known pos *@j‘:w . Probability is

used fo estimate the chances of various cugo i ﬁﬁ?‘(’y (ifeas tollows:
oy .
« Weather forecasting: It can bewse m e chance of rain or sunshine.
« Business: [t can be-lsgd sks fo make informed decisions.
» Sporis: |t can be sedilo ere =t match outcomes and player performance.
MatherGfiotily. the probability of an event 4 happening is given by:
AOAY = Number of faverable outcomss to Event A
4y = Total humber of possibie outcomes

This formula is used when all possible outcomes are equally likely. Equally likely
outcomes are those that have the same chance of occurming. For example, the fwo

possible outcomes are head and tail when flipping @ fair coin. Both outcomes have an -

eqgual probability of occurring that shown as follows:
Pifend) = PTll) = ; = 0.5 — 50%



Q. What is data collection? nlmun d W@Mnds

Data Collection

Data collection is the | nng relavcnt information for a particular
purpose. Data cnlle re the 1echn|ques used fo gather reliable data for
analysis or rese

Data l:dll.sﬂnn M-thmi;

Different methods can be used for data collection depending on the nature of
research. These methods include surveys, observations and experiments, Each method
has its own strengths and suitability. The selection of the right method depends on the
research objective and the type of data required.

1. Surveys

Surveys are commonly used method for collecting large amounts of data in a
structured way. They involve asking a predefined set of questions to a selected group
of people known as a sample. Surveys can be conducted using various means such
as online forms, telephone calls, or face-to-face interviews,

Example s @_f)(@)(ﬁfG

Suppose a smalllocal grccer'f st 2 | erds 16 know which products
the customers want to see mgle urvey can be created to ask the
required guestions from the an be distributed to 50 customers over the

weekend. The coll l.: s8s are then analyzed to stock products accerding fo
customer dem helps ic improve customer satisfaction and enhance business
" operafions. _

Customer Preference Survey
A sample Customer Preference Survey is as follows.

1. Whnich product categories do you buy most often?
- Ofuits O Vegetables ODary OSnacks 0O Other:
2. Are there any products you would like to see more offen?
3. How often do you shop at this grocery store?
ODaty O Weekly 0 Monthly O Occasionally
4, Wnat nfluences your purchasing decisions the most?
Ofrce OQuality OAvdllability OBrand O Promotions
5. Any acditional comments or suggestions? ©m@

2, omwmn. 3
@- @%@ nnﬁnnng asituation in the

natural environment. This me! researchers want to gather dota on’

behaviors or evenis wit inte e. I1 is very effective because it does not directly
depend on oft : Ats.

Example

Suppose a restaurant needs to know which tables are most frequently chosen by
customers during lunchfime. A stoff member observes the sealing choices over a
period of one week. The restaurant can rearrange seating to improve the comfort and
flow of customers based on the observation. It helps in improving customer satisfaction
and service efficiency.




3. Experiments rfo ﬁm
Experiments involve manipulating % u-ﬂ#*arrnlne their effect
a

on another variable. This mafh c ond engineering fields
where controlled anmnments\ct ccurate c:nd reliable measurement.
Example N \},,

A school tea r wants to know whether the student performance improves in

the exam If printed notes are provided. The teacher conducts an experiment with two
groups of students. One group receives printed notes and other group only rely on
lectures. Both groups take a test after one month. The teacher compares the results fo
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 after it has been collected. Data
~preparation includes the following:

+ Cleaning the data to remove errors or inconsistencies
* Organizing the data in a meaningful way
» Converling datainto a format that is-sul

If data is missing erincorrech the,
or siatistical adjustments to-en Etak

erpolation involves estimating missing

values bosed on the Q known values. Statistical adjustments involve
L-_.-sir':g mathematic cal methods to correct errors or fill in gaps.
Example

Suppose the survey responses confain incomplete information. The missing values
can be estimaied based on the available data. For example, a student did not report
his favorite subject in a survey. It can be estimated by looking af his performance in
different subjects and assuming that the subject with the highest marks is his favorite,
Proper data preparation ensures that the analysis leads to relioble and valid resulfs.

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 sieps ic datao for
analysis. Raw data often has errors, missing v ea n ich can
affect the accuracy of the resulis It is imp slsdés to ensure that the
data is reliable and ready fo-r K\Jﬂa%

Data Cleaning

Data cleani { %ass of identifying and correcting any problems in the
data. These problems can include incomrest enfries, missing values or duplicate data.
The resulls of the analysis will be inaccurate or misleading if these errors are not fixed.

Example

Suppose a college is collecting data on student scores. Some students may have
entered their names incorrectly or some scores may be missing from the records. In this
cose. dato cleaning would involve comecting any wrong names and finding the
missing scores to complete the dataset.



The following table shows data cleaning progess f 5@@9‘ college.
It shows common issues such as incorrect ?@ﬁgﬁ@t duplicate entries,

== =1 —
Name Score Class | Section me Score Class | Section
All 91 Lia il | 8L All 91 1 B
Ahmed 85 n{erlﬂ MM 8 Ahmed 85 11 B
Fahim o B Fahim 92 11 B
Figure: Original data with emors Figure: Data after data cleaning
Data Transformation

Data transformation is the process of converling data into a format that is eosy
fo work with. It is done after cleaning the data. This may include converting data into
different formats, creating new columns or organizing data in a different way. These
changes make the data more suitable for analysis.

Example

] Suppose @ college has a dataset with students' marks in three subjects: Math,
English and Science. A new column "Total Score” can be created by addin marks

from all three subjects, Additionally, date formats can be s r ensure
consistency. These transformations make the cé?t i For performance
trends or comparisons. Q) :

Q. How is mmlngwm%édmlum techniques to handle the
0
|

missing data.
Handling Missing Data

Hangling missing data is the process of dealing with incomplete or unavailable
values in a dataset! fo ensure accurale and reliable analysis. Different techniques can
be used to handle this problem. If only a small number of rows are affected, removing
them may be o simple and effective solution. Alternafively, missing values can be filed
in using methods such as calculating the average or using similar entries. The choice
dependson the fyoe of data and amount of missing information.

Example

Suppose the dofaset of student grades is missing the information about All, It
creates a problem in assessing his performance. Different techniques fo handle missing
data are as follows:

2\ O
1. Imputation | WD@O
Imputation is the process of ing ‘h ﬁ_ estimated values o

make a dataset complete an anlysis. For example, the college can
caiculate the average scor I\students in Ali's class. The average score may be
assigned to Alj te _ proach allows the college to maintain a complete
dataset while making'a' reasonable assumption about Ali's performance.

2. Flagging

Flagging is the process of marking specific data entries that meet cerlain
conditions or need special attention. It is like adding a note to highlight imporiant,
unusual or problematic data. The college can keep frack of Ali's missing score by
adding a note in the dataset. This method indicates that Ali's score is not available. It
ensures fransparency while allowing the analysis to proceed without filing in the gap.




3. Removal ' ‘ W) @@1@"?&

Removal is the process of delafingZiahafhi @ﬁzﬁ@ﬁor incomplete for the
analysis. The college may £ 3 éxglide Wibs'record from specific analysis. This
approach is useful if it doeg Qi Slgniie y impact the overall understanding of
stfudent performance .,j‘,! = fisks losing valuable information about Ali.

NN
Q. What is statistical modeling? Describe the steps involved in building a
basic statistical model.

Statistical Modeling

statistical modeling is @ method of using data fo understand pattemns in fhe real
world and make predictions about fulure events. It helps fo make informed decisions
based on past observations. Statistical models are widely Used in areas like business,
healthcare, economics and science to analyze data and support decision-making.

Example

stafistical modeling can be used to estimate how much money will be spent on
groceries next month. It can be calculated from the past grocenyefe ghses. The past
data can be andlyzed to build a stafisticalimod HIhe ; *{ future spending
more accuralely. It helps individuals ﬁ T §

Model Development Pr _
Building @ i | Tnvolves several key steps designed fo convert raw
data into me insights and reliable predictions. These steps are as follows:

Step 1: Define the Problem

The first and most critical step is fo clearly understand ond define {he problem to
be solved. Suppose the objective is to predict monthly grocery expenses. It needs fo
identify the factors that influence those expenses such as family size. location, income
and consumption habits efc.

Step 2: Collect Relevant Data

The next step Is fo gather the necessary dota after ihe problem is defined. In the
_grocery expense example, it involves collecfing the dofa on past spending, family size.
income levels and other relevant factors that may affect grocery costs. :

Step 3: Select an Appropriate Algorithm

A suitable algorithm needs to be selected fo }m@@umcﬂtﬁms are
mathematical methods that detect patie : ata.

Some common examp H Jucle \r. 14 si6h and logistic regression. The
linear regression Is Usex '&-%x-ﬁ at ingmerical outcomes such as scores of prices
whereas logisti s.Used to classify outcomes into categories such as yes/no
or pass/fail, T algorithm to use depends on the type of problem and the data.

Step 4: Train the Model

This step is used to apply the selected algorithm fo the training data. It allows the
model to learn the underlying pafterns and relationships. The model can understand
how the input variables relote fo the target outcome. For example, how the income
or family size affect the grocery expenses.




Step 5: Evaluate the Model's peﬁumgn?h ﬁmﬂad@@@ﬂ

-
Finally, the model is tested usin %}\'&E to evaluate its accuracy
and reliability. Different ev i rediction eror and accuracy rate
elc. They help to dete Qﬁe e model performs. This step ensures that the
model makes v 'j %
Q. What is regression model? Give a detailed example where the regression
model can be applied for making prediction.

Regression Model

Linear regresslion is common statistical model that is used to understand the
relationship between two variables. It predicts the value of one variable based on the
known value of another variable.

» Independent variable (x): It is the variable used for prediction,
« Dependent variable (y): It is the variable to be predicted based on value of

. variable x.
Example ©) {
Suppose the user runs a small fruit stall in the- redici the daily

earnings basad on the number of cu a7

» The number of custo nt variable (X). Itis also called cause.
o The dcily eamning is ent variable (Y). It is also called effect.

The linear an be applied fo predict the earning as follows: .
Step 1: Collecting Data

The first step is fo collect relevant data. Suppose the user collected the number
of cusiomen and daily earnings for five consecufive days as follows:

AlRithis scenario:

Day | Number of Customers (X) | Daily Earnings(Y)
| 5 300
2 10 500
3 15 700
“ 20 900
5 25 1100

Step 2: Linear Regression Formula
The formula for a simple linear regression model is as follows:
P g f@ﬁﬁ

Y=Po+PX+e R @::(J
. 2 AN
Where: .I,I J--? \\.‘
Y is the dependent vali \ &nts the dally earnings fo be predicted.
X is the indepe yﬂt‘ at represents the number of customers.
Po s the § af shows the earnings when there are zero customers.
By is the that shows increase in eamings with each additional customer.
t Is error term that shows difference between actual and predicted eamings.
Step 3: Bullding the Linear Regression Model
The slope and intercept must be calculated to build the model.
Calculating the Slope B;:

The data shows that every increase of 5 customers results in an increase of Rs 200
in ecmings:






= o -
Logistic regression is different from Ii re ] Olsefitdoes not predict
exact numerical values like scores or ‘c%?e \@
Example W\j&

Q
Logistic regressio Al fo predict whether a student will pass or fail an
exam based cm \ er of study hours. The logisfic regression helps to find the
o a

probability of instead of giving a specific score. Forexample, if the mode! gives
a probabifity of 0.85, It means the student hos 85% chance of passing the exam,

Q. What are clustering techniques in data analysis? !.IFI.III'I the K-means
clustering with an example.

Clustering

Clustering is a technique of grouping similar items together based on their
characterisfics or features. For example, a teacher can use clustering to divide the
students into groups based on Math and English scores. It helps the teacher to identify
students with similar strengths or weaknesses. The teacher can % academic

support accordingly to each group's needs. > D@
K-means Clustering @) @

K-means clustering is aRe nly used techniques fo group data
into clusters based on simfla@ ess begins with deciding on the number of
clusters (K} to EWB groups data points into these clusters by calculating

the distance be em. A smaller distance indicates greater similarity. The letter K
in K-means reprasents the number of clusters to be created.
Example
5 Suppose a teacher hos the Malh and English scores of following five students.
Student Math Score Engiish Score
Basim 85 70
Umer <0 &5
Annia 50 80
Tallat 40 85
Maliha 40 &0

The teacher wants to use clustering technigue to group stude d on their
performance in two subjects. The teacher divides the W@! sters:

e Cluster | for students strong in @@

* Cluster 2 for students F
dents based on their performance. It calculates

The K-means alg ! ;
the distance betw REENNeIr scores, identifies patterns and assigns them to the most
suitable cluster. Forexample, the students Basim and Umer performed well in math and
they are placed in one cluster. The students Annie and Tallot are good in English and
they are placed in another cluster. This mefthod heips the feachers to understand the
pattern of student performance and offer largeted learning support fo various groups.




Q. What is meant by model evaluation? De \@[ﬂ@\ﬁﬁmanna
metrics used for model avaluxﬂ@lﬂﬁm ._

o
Model Evaluation

Model wulw oracess of checking the performance of amodel affer it
has been built. it 1o understand the accuracy and usefulness of the predictions

made by the model. It is alsoimportant fo measure its performance and make required
improvements if needed. It ensures that the model is working correctly and reliably.

1. Performance Metrics

Performance metrics are used to measure the performance of a model. They
help to understand whether the model’s predictions are correct or close o the actual
results, Two common types of metrics are as follows:

i. Error Metrics

Error metrics measure the difference between the model's prediction and the
actual result. Smaller errors mean model is more accurate. Suppose a model predicts
a grocery bil| of Rs 8,000 but the actual billis Rs 10,000. The difference IEW the error.

(CL0)

ii. Accuracy Metrics ”C?“ @

o l‘,l?‘l
Accuracy metrics are used fo k m§c1 predictions of the

model, They are useful in clasif

Suppose a mode! predict m
often the predict e
2. Interpreting Outputs

interpreting outputs means understanding the actual meaning of model's resulls,
It involves analyzing the oulput fo draw conclusions, identify patiems or extract useful
insights, This step helps in making informed decisions based on what the model reveals.

Example
Suppose a linear regression model shows that more hours studied lead fo higher

exam scores. The conclusion can be drawn that increasing study fime helps students
improve the scores of the studenis. -

3. Ethical Considerations

Ethical considerations ensure the model is fair and respects privacy. The model
should not harm people or freat them unfairy.

| G
i. Fairness and Bias oy ﬂk@nﬂ’o
A model should be fair ' i@, | sure that oll individuals or
groups are freated equally. ecome

ent will pass or fail. The accuracy shows how

unfair when a model favors one

-group over another wi V) fsons. For example, a model is biased if it approves
loans for one people while unfairly rejecting others. Such models are
considered unethical and must be corrected.

ii. Data Privacy

Data privacy means protecting personal information used in @ model. It includes
keeping data secure and not sharing it without permission. Respecfing privacy builds
user trusi. For example, a company is using customer data fo build models. It must
ensure the data is secure and not shared without permission.



- = - =

Q. What is data visualization? Discuss the Tﬁﬁw@@mn and

their uses. %

Data Visualization

O g@

Data visualization. of representing data in a visual format such as
graphs or charts. 1 X ei\ easier to see and understand frends and pattemns in the
daota, It is especially useful when analyzing large amount of data and make decisions
in businesses and research etc. For example, a business can use data visualization to
identify the products that are selling fost. It can help thern to take decisions such as
buying more stock of that product.

Types of Visualization

o
Data visualiz owerful method for understanding compilex information.
Different types of visualizations serve different purposes. They make it easier fo interpret,
compare and analyze data more effectively.

1. Bar chart

A bar chart is used to compare different categories or groups. If 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 siore.
This helps in understanding product performance.

Sales by Month and Product

. Fants

e

JAn Fax M
Meridh

Figure: A bar chart showing sales of different products

2. Line Chart

A line graph is used fo show lrends or changes over fime. Il plots data points and
connects them with lines 1o show how values increase or decrease. Each data point
represents a specific value al a particular fime or calegory.






5. Boxplot _ @ﬂ@@ﬁ%

A boxplot or box-and-whisker pic 2 ﬁ&@hm shows the distribution

and spread of data. It helps in ian, guartiles and oulliers, Median is

TURKNE50% © the data, Outliers are the unusual values that are
SWer'than most of the data. It is shown as small circles or dofs,

A boxplot can be used to 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
unusual high er low scores.

e Ben Pt ) Baden Sipownton Thiwe Clowigs
Camld a L--——-—mﬂ—---u-—-—rl @

O R — _
o
| :i(]\@ﬂ
Figure : A Boxplot, s 0, Gloss ;—+ 5 perfqr_munce of three classes
4 o0
Q. What are dwls for data visualization? Give an example.

Tools for Data Visualization

Data visudlization tools are used to convert raw data info visual formats such as
charts and graphs. It helps the users 1o understand and analyze data easily, There are
many fools available for data visualization such as Microsoft Excel, Google Sheets,
Python (Matplotlib) and Tableau. These tools support the creation of different fypes of
charts and graphs such as bar charls, pie charls and line graphs.

Example

duppose a small business wants to frack the number of products sold each

month. The monthly sales data can be entered in Excel or Google Sheefs. A bar chari

‘can be created with a few steps easily. It can show which month had the.most sales.
It helps fo make better decisions based on data. @@ﬁg

Q. How can you create and interpret-da using tools like

Excel or Google Shﬂtlﬁ? =\ "Q §!
Creating and Interpretin ﬁﬁﬁé s
A simple guj 'ﬁ%ﬂj@ visualization in Excel or Google Sheets is as follows:

1. Enter 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.

R ) Do X e
Mot [sales (1s)]

lanuary
Fabrary
March
April
May

$EEEE


















Q.34. How does linear regression work?

Linear regression works by finding the best lin
variables. The equation for simple linear regfession| &
variable, X is the independent vafigble; B SreRol,
@Q.35. What is the purpose of the | ferceptintinec regression?

The intercep [ Fhe starting value of the dependent variable when the
independent vara _ It provides o bassline value for the dependent variable.

Q.36. How do you Interpret the siope In linear regression?

The slope [B,) shows how much the dependent variable changes with each unit increase
in the independen! variable. It represents the rate of change betweaen the two variobles.
@.37. What is logistic regression?

Logistic regression is @ powerful statistical fool predict outcomes that fail info two
categories such as yes/no. It provides a probability value between 0 and 1. A value close to |
means event Is more likely to happen. A volue close to 0 means event is less likely to hoppen.
Q.38. How is logistic regression different from linear regression?

Linear regression is used to predic! continuous numerical values such as temperature or
soles figures. Logistic regression predicts the probability of o categorical outcome such as
whether an event will occur or not. '

Q.39. What s clustering? Give an example. : )
Clustering is a technique of grouping similar iterns togeihery actaristics
or features. For example, a teacher can use.clugter] y divige\ e into groups based

on Math and English scores. It h ta.id strengths or weaknesses.
Q.40. What is K-means clusterin AN

K-means clustering i \mast commonly used fechniques o group dato info
clusters based on WGWOCEH begins with deciding on the number of clusters (K] to
form. I then then s data points into these clusters by calculating the distance between
them. A smaller distance indicates greater similarity.

'@.41. What are performance metrics in model evaluation?

Performance metrics measure how well a model works. Commen metrics include efror
mefrics and accuracy metrics. They help defermine if the model gives reliable predictions.
Q.42. What are accuracy metrics in modeling?

Accuracy metrics are used to know the number of correct predictions of the model. They
are useful in classification problems like pass/fail or yes/no predictions. Suppose a model predicts
whether a student will pass or fall. The accuracy shows how often Ihe prediction was corract.
Q@.43. How the outcomes of a model can be unfair? Give an example.

The eutcomes of o model can be unfair if it favors one group over another. For example,
a model is biased if it approves loans for one group of people while rejecting others unfairly.
Such models are considered unethical and must be comected,
Q.44. What Is dota visualization?

Data visualization is the process of represe
charts. It makes it ecsier to see a :
useful when analyzing lorge am
Q.45. What is bar chart? -

A bar chart t are different categories or groups. It displays rectangular bars
that represent valuesof different categories. The length or height of each bar indicates a value.
Q.446. Give an example of when to use a bar chart.

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

Q.47. What is o line graph?

A line graph Is used to show trends or changes over time. It plofs data points and connects
them with lines to show how values increase or decrease, Each data point represents a specific
value at a porticulor time or category.

|\ patterns in the data. It is especially
~isions in businesses and research etc.






3.

12.
13.

14,
15.
16,
17.

18.

19.

20.

21.

24,

Which statistical measure represents the “center” or typical Ip@'@ﬁ%?

a. Measure of central tendency
c. Measure of kurtosis f ility
Which of the following Is ‘ ndency?

a. Mean : ¢. Made d. Range
Which measure ncy is calculated by adding all numbers and dividing
by the f {

a.Meon - b. Median c. Mode d. Range
What is the mean of the numbers 50, 40, 70, 80 and 707

a. 65 b. 70 c.75 d, 85

If the tolal of five numbers Is 250, what Is their mean?

Q, 45 b. 50 C. 95 d. &0

The volue that appears most often In a dataset Is called:

a. Mean b. Median ¢, Mede d. Raonge
Themode of 2,3, 4,3, 5,3, 61s:

a2 . B c. 4 d. 5
What is the mode of the dota set: 50, 60, 70, 70, 40 and 907

a. 50 . b.&0and 70 c. 70 and %0 d, 50 and &0

. The middie value when data Is aranged in order Is called:

. Mean b. Mode . €. Median & Range
The medion of 0. 0, 70, 80-and 90 s @@Tﬁ_@ ;
a, 30 d. %0
When o data set is ﬂl"fﬂl'lﬂ mber of values, how is the
median calculated?
a. Smallest value ﬁ b Largest value :
c. Most fre d. Averoge of two middle values
What is the dihn numbers: 50, 60, 70, 807
0. 60 b.70 c. &5 d.75
Which of the following measures requires the datfa to be arranged in order?
Q. Mean b. Median c. Mode d. Range
Which of the following Is @ measure of dispersion?
a. Mean b. Median c. Mode d. Variance
Which measure of dispersion shows how much Individval data polnts differ from mean?
a. Variance b. Median c. Mode d. Range
What Is the formula for calculating variance?
= (I{xi - p)*) /N b. o = (L[xi + )3 /N

o= {I[xi-p)) /N d.o?= (I{xi+ ) /N
What does It indicate when the data points are spread out from the mean?
Q. Low varionce b. High variance
c. Normal distribution d. Skewed disferuﬁnn A rﬁ'“
Alower variance in a dataset Indicates that the dala pointy pre: e
a, Spread far apart
c. Closer to the mean
What Is the first math aperation nee .
a. Square each value. j b. Flnd the median
c. Compule rJ O d. Sort the values
Which of th g Is NOT required for calculating variance?
a. Mean b. Total number of values
c. Mode d. Squared deviations
Which of the following Is calculated as the square root of variance?
a. Mean b. Median
c. Standord deviation d. Range
What Is the mathematical study of how likely an event is to happen called?

a. Statistics b. Probability c. Calculus d. Algebra












