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Unit 5 Exercise: Data Analytics

EXERCISE

Q1. Multiple Choice Questions

1. An example of a basic statistical model:

(a) Linear Regression

(b) Neural Networks




(c) Decision Trees

(d) Support Vector Machines

2. The activity involved in experimental design in data science:
(a) Creating visualizations

(b) Collecting and analyzing data systematically [4

(c) Writing code for machine learning

(d) Building databases

3. A commonly used tool for creating data visualizations:
(a) MS Excel

(b) Python (Matplotlib)

(c) Tableau

(d) All of the above [/4

4. The meaning of the slope in a linear regression model:
(a) The intercept of the model

(b) The change in the dependent variable for a unit change in the

independent variable [74
(c) The error term

(d) The mean of the data



5. An example of a real-world application of statistical models:
(a) Predicting house prices ['4

(b) Creating social media posts

(c) Designing websites

(d) Writing essays

6. Option not considered a benefit of data visualization:
(a) Identifying trends and patterns

(b) Communicating insights effectively

(c) Making data more complex [4

(d) Summarizing large datasets

7. A primary goal of K-Means Clustering:

(a) To classify data into predefined categories

(b) To group data into clusters based on similarity [74

(c) To predict continuous outcomes

(d) To reduce the dimensionality of data

8. The meaning of "K" in K-Means Clustering:

(a) Number of features in the dataset

(b) Number of clusters to be formed [4



(c) Number of iterations required for convergence

(d) Number of data points in the dataset
Q2. Short Questions

1. What is the importance of building statistical models in

real-world applications?
Answer:

Building statistical models is important because they help us
understand data, identify patterns, and make predictions about future
events. These models support decision-making in many fields such as
business, education, healthcare, and finance. They allow us to analyze

real-world problems using data instead of guesswork.
Example:

A company can use a statistical model to predict future sales based on

past customer data.

2. Name one basic statistical model used for predicting outcomes

and explain its purpose.
Answer:

One basic statistical model is Linear Regression. Its purpose is to

predict a continuous numerical value based on the relationship



between two variables. It helps in understanding how one variable

affects another.
Example:

Predicting shop earnings based on the number of customers visiting

each day.

3. List two types of data visualizations and describe when you

would use each.

Answer:

Bar Chart: Used to compare different categories of data.
Example: Comparing sales of different products in a store.
Line Graph: Used to show trends over time.

Example: Showing temperature changes during a week.

4. How does visualizing data help in understanding descriptive

statistics?
Answer:

Data visualization helps in understanding descriptive statistics by
making data easier to interpret through graphs and charts. It allows us
to quickly identify patterns, trends, and distributions such as mean,
median, and variability. Visual representations make large datasets

simpler and more meaningful.



Example:

A histogram can show how student marks are distributed, helping us

understand performance trends in a class.
Q3. Long Questions

Q1. Explain the role and importance of statistical models in

solving real-world problems.
Answer:

Statistical models are mathematical and logical tools used to analyze
data, find patterns, and make predictions. They help convert raw data
into meaningful information that can be used to solve real-world

problems in an efficient and scientific way.
Role of Statistical Models
1. Prediction of Future Events:

e Statistical models help in predicting future outcomes based on
past data.
e Example: A business can predict future sales using previous sales

records.
2. Understanding Relationships Between Variables:

e They help to identify how one variable affects another.



e Example: Linear regression shows how study hours affect student

marks.
3. Decision Making:

e Models support better and data-driven decisions instead of
guesswork.
e Example: Companies decide marketing strategies based on

customer data analysis.
4. Reducing Uncertainty:

e Real-world data is unpredictable, but statistical models provide
estimated outcomes that reduce risk.
e Example: Weather forecasting predicts rain or temperature

changes.
Importance of Statistical Models

e They simplify complex data into understandable results.

e Theyimprove accuracy in predictions and planning.

e They are widely used in business, healthcare, education, and
science.

e They help in solving real-life problems using data instead of

assumptions.

Example:



A shopkeeper can use a statistical model to analyze past monthly sales
and predict which products will be in demand next month. This helps in

better stock management and increased profit.
Summary:

Statistical models are very important in modern data analysis because
they help in understanding data, making predictions, and improving

decision-making in real-world situations.

Q2. Describe the steps involved in building a basic statistical
model (e.g., linear regression). Include details on data collection,

model training, and evaluation.
Answer:

Building a statistical model such as linear regression involves a
structured process. Each step is important to ensure that the model is
accurate, reliable, and useful for making predictions. The main steps
include problem definition, data collection, model selection, model

training, and model evaluation.
1. Define the Problem

The first step is to clearly understand what we want to predict or

analyze. This helps in identifying the variables involved in the problem.

Example:



Predicting a student’s exam score based on the number of hours they

study.
2. Data Collection

In this step, relevant data is gathered from different sources. The

quality of the model depends on the quality of the data collected.
Example:

Collecting data on students’ study hours and their exam marks from

previous records.
3. Choose a Model (Algorithm Selection)

After collecting data, an appropriate statistical model is selected based
on the problem type. For continuous data prediction, linear regression

is commonly used.
Example:

Using linear regression to study the relationship between study hours

and exam scores.
4. Model Training

In this step, the model is trained using the collected data. The model
learns the relationship between input (independent variable) and

output (dependent variable).



For linear regression, the model finds the best-fitting line using the

formula:

Y=Bo+ P X+E¢

Example:

The model learns how study hours (X) affect exam marks (Y).
5. Model Evaluation

After training, the model is tested using new or unseen data to check its
accuracy. This step helps determine how well the model performs in

real situations.
Example:

If the model predicts 80 marks but the actual marks are 78, the error is

small, showing good performance.
Common evaluation methods include:

e Error measurement
e Accuracy checking

e Comparing predicted vs actual values
Summary:

The process of building a statistical model includes defining the

problem, collecting data, selecting a model, training it, and evaluating
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its performance. Each step ensures that the model provides accurate

predictions and is useful for real-world decision-making.
Q3. Discuss the types of data visualizations and their uses.
Answer:

Data visualization is the process of representing data in graphical or
visual form such as charts, graphs, and plots. It helps to understand
complex data easily by showing patterns, trends, and relationships in a
clear and simple way. Different types of visualizations are used

depending on the nature of the data and the purpose of analysis.
1. Bar Charts

Bar charts are used to compare different categories of data. Each bar

represents a category, and its height or length shows the value.
Use:

e Comparing values across categories

e Showing differences clearly
Example:
Comparing sales of different products in a shop.
2. Line Graphs

Line graphs are used to show changes or trends over time. Data points

are connected using lines to show movement.
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Use:

e Tracking changes over time

e Showing trends (increase or decrease)
Example:
Showing monthly temperature changes during a year.
3. Histograms

Histograms are used to show the distribution of data by grouping

values into intervals (bins).
Use:

e Understanding data distribution

e |dentifying frequency of values
Example:
Showing how many students scored within certain marks ranges.
4. Scatter Plots

Scatter plots show the relationship between two variables using points

on a graph.
Use:

e I|dentifying relationships between variables

e Detecting correlation (positive or negative)
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Example:
Relationship between study hours and exam scores.
5. Box Plots

Box plots are used to show data distribution, median, quartiles, and

outliers.
Use:

e Comparing distributions

e |dentifying spread and outliers
Example:
Comparing exam results of different classes.
Summary:

Different types of data visualizations help in understanding data in
different ways. Bar charts are useful for comparisons, line graphs for
trends, histograms for distribution, scatter plots for relationships, and
box plots for summary analysis. Together, they make data analysis

easier and more effective.
Q4. Explain data collection methods.
Answer:

Data collection is the process of gathering relevant and accurate

information for analysis and decision-making. In data science and
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statistics, the quality of results depends on how well the data is
collected. Different methods are used for collecting data depending on

the purpose of research, type of data, and available resources.

The main data collection methods include surveys, observations, and

experiments.
1. Surveys

Surveys are a method of collecting data by asking a set of predefined
qguestions to a group of people. These questions can be asked through

questionnaires, online forms, interviews, or telephone calls.
Use:

e Collecting opinions, preferences, or feedback from a large group

e Gathering structured data quickly
Example:

A grocery store asks customers about their preferred products using a

questionnaire to improve stock management.
2. Observations

Observation is a method in which data is collected by watching and
recording behavior or events in a natural environment without direct

interference.
Use:

e Studying real behavior
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e (Collecting data where questioning is not possible
Example:

A restaurant manager observes which tables are most frequently

chosen by customers during peak hours.
3. Experiments

Experiments involve changing one or more variables to observe their
effect on another variable. This method is used to study

cause-and-effect relationships in a controlled environment.
Use:

e Testing hypotheses

e Finding relationships between variables
Example:

A teacher compares two groups of students—one using printed notes
and the other using digital notes—to see which performs better in

exams.
Summary:

Data collection methods such as surveys, observations, and
experiments are essential for gathering reliable data. Each method has
its own use depending on the situation, and selecting the right method

ensures accurate and meaningful analysis.
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Q5. Discuss the concept of measures of central tendency with

example.
Answer:

Measures of central tendency are statistical methods used to find the
central or typical value of a dataset. They help us understand where
most of the data values are located. The three main measures of

central tendency are mean, median, and mode.

These measures are very important because they summarize large
datasets into a single representative value, making data easier to

understand and analyze.
1. Mean (Average)

The mean is calculated by adding all values in a dataset and dividing by

the total number of values.

Formula:

Mean = (Sum of all values) + (Number of values)
Example:

Data: 10, 20, 30

Mean =(10+20+30)+3 =20

2. Median (Middle Value)
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The median is the middle value when data is arranged in order. If the

number of values is even, the average of the two middle values is taken.
Example:

Data: 5, 10, 15

Median =10

Data: 5, 10, 15, 20

Median = (10 + 15)+2 =125

3. Mode (Most Frequent Value)

The mode is the value that appears most frequently in a dataset. A

dataset can have one mode, more than one mode, or no mode.
Example:

Data: 2, 3, 3,5, 6

Mode =3

Importance of Measures of Central Tendency

e They simplify large datasets into a single value
e Help in understanding overall data trends

e Useful in decision-making and comparisons

Summary:
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Measures of central tendency (mean, median, and mode) are essential
statistical tools that help in summarizing data and understanding its
central value. They are widely used in education, business, and

research for data analysis.

Note:

This chapter is designed to provide a solid foundation of knowledge, with the goal
of deepening understanding and encouraging further exploration of the subject.
The content has been carefully selected to support effective learning and inspire

students to engage with the topic more deeply.
Author: Muhammad Asghar

Purpose: To contribute to education by offering insightful, valuable content that

enhances learning and understanding.
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