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UNIT I: INTRODUCTION TO DATA
ANALYTICS

UNIT Overview

In today's digital world, huge amounts of data are generated every second from social media,
online shopping, banking, healthcare, education, and business. This data is valuable only when it
is analyzed to extract useful information. Data Analytics is the process of examining, cleaning,
transforming, and interpreting data to identify patterns, trends, and insights that help
organizations make better decisions.

This unit covers:
1. Understanding Data

2. Types of Data
o Structured Data



o Unstructured Data

o Semi-Structured Data
3. What is Data Analytics?
4. Types of Data Analytics

1. Understanding Data

Definition

Data is a collection of raw facts, figures, observations, measurements, or values that by
themselves do not have meaning. When data is processed and analyzed, it becomes information,
which can be used for decision-making.

For example:

e Student Marks: 75, 80, 90
e Customer Name: Amit

o Temperature: 35°C

e Sales Amount: 350,000

These are examples of data.

Characteristics of Data

Raw and unprocessed.

Can be numeric, text, image, audio, or video.

Used to generate information.

Collected from multiple sources.

Can be stored in databases, spreadsheets, or cloud storage.

Sources of Data

Data is collected from various sources such as:

Business transactions
Websites

Social media

Mobile applications



e Sensors and loT devices
e Surveys and questionnaires
« Government databases

Importance of Data

Data is considered one of the most valuable assets of an organization because it helps:

Make better decisions.

Predict future trends.

Improve customer satisfaction.
Increase business profits.
Detect fraud.

Improve healthcare services.

Data — Information — Knowledge

Example:

Raw Data

Sales = 215,000
Sales = 218,000
Sales = 222,000
l

After Analysis

"Sales increased every month."”

l

Knowledge

Increase production because demand is increasing.

Key Points



v Data is raw facts and figures.
v Information is processed data.
v Data helps organizations make decisions.

v Data can be numerical, textual, images, audio, or video.

2. Types of Data

Data is mainly classified into three types:
1. Structured Data

2. Unstructured Data
3. Semi-Structured Data

A. Structured Data

Definition

Structured Data is highly organized data stored in rows and columns. It follows a fixed format
(schema), making it easy to store, search, and analyze.

It is commonly stored in relational databases such as MySQL, Oracle, SQL Server, and
PostgreSQL.

Example

Student ID Name Marks
101 Rahul 85
102 Priya 90
103 Amit 78

Characteristics



Organized in rows and columns.
Fixed schema.

Easy to search and analyze.
Stored in relational databases.
Supports SQL queries.

Advantages

Easy management.

Fast retrieval.

High accuracy.

Suitable for reporting and analysis.

Disadvantages

« Difficult to store multimedia data.
e Less flexible.

Applications

Banking systems.
Student databases.
Employee records.
Inventory management.
Hospital records.

Key Points

v’ Organized format.

v’ Uses rows and columns.

v Stored in relational databases.

v Easy to analyze.



B. Unstructured Data

Definition

Unstructured Data has no predefined format or fixed structure. It is difficult to organize and
analyze using traditional database systems.

Most of the world's data is unstructured.

Examples

Images

Videos

Emails

Audio recordings
Social media posts
PDF documents
Chat messages

Characteristics
e No fixed schema.
« Difficult to analyze.
« Large storage requirements.
« Requires advanced analytics.

Advantages

e Rich information.
e Supports Al applications.
« Useful for sentiment analysis.

Disadvantages



« Difficult processing.
« Higher storage costs.
o Complex analysis.

Applications

Face recognition.
Speech recognition.
Social media analysis.
Video streaming.
Medical imaging.

Key Points

v’ No fixed format.

v Difficult to process.

v Largest source of data today.

v Used in Artificial Intelligence.

C. Semi-Structured Data
Definition

Semi-Structured Data is partially organized. It does not follow a rigid table format but contains
tags, labels, or metadata that help organize the data.

Examples
o XML
« JSON
e HTML
o Emails



Log files

Example (JSON)

{

"Name" :"Amit",
"Age":22,
"City":"Delhi"

}

Characteristics

Flexible structure.

Contains metadata.

Easier than unstructured data to process.
Commonly used in web applications.

Advantages

Flexible.
Easy data exchange.
Suitable for cloud applications.

Disadvantages

More complex than structured data.
Requires specialized tools.

Applications

APIs

Mobile apps
Cloud computing
Web services



Key Points

v Partially organized.

v’ Uses tags and metadata.
v Flexible structure.

v Common in web technologies.

Difference Between Structured, Semi-
Structured and Unstructured Data

Structured Data Semi-Structured Data Unstructured Data

Fixed schema Flexible schema No schema

Rows & columns Tags and metadata No organized format
Easy analysis Moderate difficulty Difficult analysis

SQL databases XML, JSON Images, Videos, Audio
Small to medium datasets Medium datasets Very large datasets

3. What is Data Analytics?
Definition

Data Analytics is the process of collecting, cleaning, organizing, analyzing, and interpreting
data to discover useful information, patterns, and trends that support decision-making.

It combines statistics, mathematics, programming, and business knowledge to solve real-world
problems.

Objectives of Data Analytics

« Improve decision-making.
e Increase business profits.
e Understand customer behavior.



o Predict future trends.
e Detect fraud.
o Optimize business operations.

Data Analytics Process
Step 1

Data Collection

!

Step 2

Data Cleaning

!

Step 3

Data Processing

!

Step 4

Data Analysis

!

Step 5

Data Visualization
!

Step 6

Decision Making



Importance

Better business decisions.
Improved customer satisfaction.
Higher efficiency.

Cost reduction.

Risk management.

Applications

Healthcare
Banking
Education
Retail
Manufacturing
Sports
Government

Example

An online shopping company analyzes customer purchase history to recommend products.

Key Points

v’ Converts raw data into meaningful insights.
v’ Supports business decision-making.

v Uses statistics and machine learning.

v Essential in modern organizations.

4. Types of Data Analytics

Data Analytics is classified into four major types.



Descriptive Analytics
Diagnostic Analytics
Predictive Analytics
Prescriptive Analytics

el N =

A. Descriptive Analytics

Definition
Descriptive Analytics explains what happened in the past by summarizing historical data.
It answers:

"What happened?"

Example
Monthly Sales Report

e January Sales =32 lakh
o February Sales =32.5 lakh

The report describes past performance.

Tools

e Excel
o Power Bl
e Tableau

Applications

o Sales reports
o Attendance reports
o Financial statements



Key Points
v’ Uses historical data.
v Summarizes past events.

v First stage of analytics.

B. Diagnostic Analytics

Definition

Diagnostic Analytics explains why something happened by identifying the causes behind an
event.

It answers:

"Why did it happen?"

Example

Sales decreased because:

e Poor marketing.
e High competition.
e Increased product prices.

Techniques

e Drill-down analysis.
e Correlation analysis.
e Root Cause Analysis.



Key Points
v Finds causes.
v’ Helps solve problems.

v’ Uses historical data.

C. Predictive Analytics
Definition
Predictive Analytics predicts future events using historical data, statistics, and machine learning.

It answers:

"What is likely to happen?"

Example
Predicting:

Stock prices.
Customer demand.
Weather.

Disease outbreaks.

Techniques

e Regression
e Machine Learning
e Time Series Forecasting

Key Points



v’ Forecasts future outcomes.
v’ Uses Al and statistics.

v’ Helps businesses prepare.

D. Prescriptive Analytics
Definition
Prescriptive Analytics recommends the best action to achieve the desired outcome.

It answers:

"What should we do?"

Example

A navigation app suggests the fastest route based on current traffic conditions.

Techniques

e Optimization
e Simulation
e Al Decision Systems

Applications

Supply chain optimization.
Healthcare treatment planning.
Airline scheduling.

Investment recommendations.



Key Points
v Recommends actions.
v’ Supports intelligent decision-making.

v’ Most advanced form of analytics.

Difference Between Types of Data Analytics

Type Question Answered Example
Descriptive What happened? Monthly sales report
Diagnostic Why did it happen?  Finding reasons for sales decline
Predictive What will happen?  Predicting customer demand
Prescriptive What should be done? Recommending the best marketing strategy

Advantages of Data Analytics

Better decision-making.
Increased business efficiency.
Improved customer experience.
Cost reduction.

Fraud detection.

Better forecasting.

Risk management.
Competitive advantage.

Limitations of Data Analytics

Requires quality data.

Expensive implementation.

Privacy and security concerns.

Skilled professionals required.

Incorrect analysis may lead to wrong decisions.



Real-Life Applications of Data Analytics

Healthcare: Disease prediction and patient monitoring.
Banking: Fraud detection and credit scoring.

Retail: Product recommendations and sales forecasting.
Education: Student performance analysis.

Sports: Player performance evaluation.

Government: Traffic management and public policy planning.
Manufacturing: Quality control and predictive maintenance.

Quick Revision (One-Day Exam Notes)

Data: Raw facts and figures collected from various sources.

Structured Data: Organized in rows and columns (e.g., SQL databases, Excel).
Semi-Structured Data: Partially organized using tags or metadata (e.g., XML, JSON,
HTML).

Unstructured Data: No predefined format (e.g., images, videos, audio, emails).

Data Analytics: The process of collecting, cleaning, analyzing, and interpreting data to
support informed decision-making.

Descriptive Analytics: Explains what happened by summarizing historical data.
Diagnostic Analytics: Explains why it happened by identifying causes.

Predictive Analytics: Forecasts what is likely to happen using historical data and
machine learning.

Prescriptive Analytics: Recommends what should be done to achieve the best possible
outcome.

UNIT II: IMPORTANCE AND
APPLICATIONS OF DATA ANALYTICS

UNIT Overview

Data Analytics has become one of the most important technologies in today's digital world.
Every organization generates large amounts of data from customers, employees, transactions,
websites, social media, and mobile applications. Simply collecting data is not enough;
organizations must analyze it to extract meaningful insights. Data Analytics helps businesses
and institutions understand past performance, identify trends, predict future outcomes, and make
informed decisions.



This unit covers:

1. Importance of Data Analytics
2. Applications of Data Analytics

1. Importance of Data Analytics
Definition

Data Analytics is the process of collecting, cleaning, organizing, analyzing, and interpreting
data to discover useful information and support decision-making. It helps organizations convert
raw data into meaningful insights.

In today's competitive environment, organizations use data analytics to understand customer
needs, improve products and services, reduce costs, increase profits, and gain a competitive
advantage. Data analytics supports evidence-based decision-making instead of relying on
assumptions.

Why is Data Analytics Important?

Every day, organizations generate huge amounts of data through:

Online shopping
Banking transactions
Social media

Mobile applications
Healthcare systems
Educational institutions
Government departments

Analyzing this data helps identify patterns, trends, and relationships that support better planning
and decision-making.

Importance of Data Analytics

1. Better Decision-Making



Data Analytics provides accurate and reliable information that helps managers and organizations
make informed decisions.

Example: A retail company analyzes customer purchase history to decide which products should
be stocked.

2. Improved Business Performance

Organizations use analytics to identify strengths and weaknesses, improve operations, and
increase productivity.

Example: A manufacturing company analyzes production data to reduce waste and improve
efficiency.

3. Understanding Customer Behavior

Businesses study customer preferences, buying habits, and feedback to improve products and
services.

Example: Online shopping websites recommend products based on previous purchases.

4. Increased Profitability

Analytics identifies profitable products, reduces unnecessary expenses, and optimizes pricing
strategies.

Example: Airlines use analytics to adjust ticket prices according to demand.

5. Cost Reduction

Organizations identify unnecessary expenses and optimize resource utilization.

Example: Logistics companies analyze delivery routes to reduce fuel costs.

6. Risk Management



Data Analytics helps identify risks before they become serious problems.

Example: Banks detect suspicious transactions to prevent fraud.

7. Fraud Detection
Machine learning and analytics detect unusual activities in financial transactions.

Example: Credit card companies identify unauthorized transactions in real time.

8. Better Forecasting
Historical data is analyzed to predict future demand, sales, and market trends.

Example: Retail stores forecast demand during festivals.

9. Improved Customer Satisfaction
Businesses analyze customer reviews and complaints to improve service quality.

Example: Restaurants use customer feedback to improve food quality.

10. Competitive Advantage
Organizations using analytics respond faster to market changes and customer needs.

Example: E-commerce companies use analytics to launch personalized offers before
competitors.

Benefits of Data Analytics

Better business decisions.
Higher efficiency.
Improved productivity.
Increased profits.



Reduced operational costs.
Better customer experience.
Improved forecasting.
Fraud detection.

Risk management.
Competitive advantage.

Limitations of Data Analytics

Requires high-quality data.

Data privacy concerns.

High implementation cost.

Skilled professionals required.

Incorrect analysis may lead to poor decisions.

Key Points

v’ Converts raw data into meaningful information.
v’ Supports better decision-making.

v’ Improves productivity and profitability.

v’ Helps understand customer behavior.

v’ Reduces risks and operational costs.

v Essential for modern organizations.

2. Applications of Data Analytics
Definition

Data Analytics is used in almost every industry to analyze data, improve performance, and
support decision-making. It helps organizations identify patterns, solve problems, optimize
operations, and predict future outcomes.



Major Applications of Data Analytics

1. Healthcare
Healthcare organizations use analytics to improve patient care and hospital management.
Applications:

o Disease prediction.

« Patient monitoring.

e Medical image analysis.

e Drug discovery.

« Hospital resource planning.

Example: Hospitals predict disease outbreaks using patient records.

2. Banking and Finance
Banks use analytics to improve financial services and reduce fraud.
Applications:

o Fraud detection.

o Credit scoring.

e Loan approval.

e Risk assessment.

o Customer segmentation.

Example: Banks identify suspicious credit card transactions instantly.

3. Retail and E-Commerce
Retail companies analyze customer behavior to improve sales.
Applications:

e Product recommendations.

« Inventory management.
o Customer segmentation.



o Sales forecasting.
o Personalized marketing.

Example: Amazon recommends products based on purchase history.

4. Education
Educational institutions use analytics to improve student performance.
Applications:

e Student performance analysis.

« Attendance monitoring.

« Course recommendations.

« Dropout prediction.

Example: Universities identify students needing academic support.

5. Manufacturing
Manufacturing industries use analytics to improve production quality.
Applications:

« Predictive maintenance.

e Quality control.

e Production optimization.

e Supply chain management.

Example: Factories predict machine failures before breakdowns.

6. Marketing
Marketing departments use analytics to understand customer preferences.
Applications:

o Customer segmentation.

o Campaign analysis.
o Digital advertising.



o Market research.

Example: Companies target advertisements based on browsing history.

7. Government
Governments use analytics for public administration and policy-making.
Applications:

« Traffic management.

e Crime analysis.

o Tax collection.

e Public health monitoring.

Example: Smart cities analyze traffic data to reduce congestion.

8. Sports
Sports organizations use analytics to improve player and team performance.
Applications:

e Performance analysis.

e Injury prediction.

o Match strategy.

o Player selection.

Example: Cricket teams analyze player statistics to choose the best playing XI.

9. Transportation and Logistics
Analytics improves transportation efficiency and delivery management.
Applications:

¢ Route optimization.

« Fuel consumption analysis.

o Fleet management.
o Delivery scheduling.



Example: Delivery companies identify the shortest delivery routes.

10. Social Media
Social media platforms analyze user activity to improve engagement.
Applications:

« Content recommendations.

« Sentiment analysis.

o Advertisement targeting.

o Trend analysis.

Example: Instagram recommends reels based on user interests.

11. Agriculture
Farmers use analytics to improve crop production.
Applications:

o Crop yield prediction.

o Weather forecasting.

« Soil analysis.

 lrrigation planning.

Example: Farmers decide the best planting time using weather data.

12. Telecommunications
Telecommunication companies use analytics to improve customer services.
Applications:

e Network optimization.

e Customer churn prediction.

o Call quality analysis.

« Service improvement.

Example: Telecom companies identify customers likely to switch to competitors.



13. Entertainment

Entertainment companies analyze viewer preferences.

Applications:
e Movie recommendations.
e Music suggestions.
o Audience analysis.
« Content planning.

Example: Netflix recommends movies based on viewing history.

Key Points

v’ Used in almost every industry.

v’ Supports data-driven decisions.

v’ Improves efficiency and customer satisfaction.
v Helps predict future trends.

v’ Optimizes business operations.

Advantages of Data Analytics

Better decision-making.
Increased productivity.
Reduced operational costs.
Better forecasting.

Fraud detection.

Improved customer satisfaction.
Competitive advantage.

Faster problem-solving.

Higher profitability.

Better resource utilization.



Challenges of Data Analytics

Data privacy and security.
Poor data quality.

High infrastructure cost.

Lack of skilled professionals.
Managing very large datasets.

Real-Life Examples

Healthcare

Predicting disease outbreaks using patient data.
Banking

Detecting fraudulent credit card transactions.

Retail

Recommending products based on customer purchase history.
Education

Analyzing attendance and examination performance.
Sports

Selecting players using performance statistics.
Transportation

Finding the fastest delivery routes.



Difference Between Importance and
Applications

Importance of Data Analytics Applications of Data Analytics
Explains why analytics is useful. Explains where analytics is used.
Focuses on benefits and objectives. Focuses on practical use cases.
Improves decision-making and efficiency. Used in healthcare, banking, education, retail, etc.
Helps organizations grow. Solves real-world business and social problems.

Quick Revision (One-Day Exam Notes)

« Importance of Data Analytics: Converts raw data into meaningful insights, improves
decision-making, increases efficiency, reduces costs, detects fraud, predicts trends, and
provides a competitive advantage.

« Applications of Data Analytics: Used in Healthcare, Banking, Retail, E-commerce,
Education, Manufacturing, Marketing, Government, Sports, Transportation,
Agriculture, Telecommunications, and Entertainment.

o Major Benefits: Better decisions, higher productivity, cost reduction, improved customer
satisfaction, risk management, fraud detection, forecasting, and profitability.

« Common Challenges: Poor data quality, privacy concerns, high implementation costs,
and the need for skilled professionals.

« Exam Tip: Remember the four key benefits—Better Decisions, Cost Reduction,
Customer Satisfaction, and Forecasting—and be able to explain at least five industry
applications with examples.

UNIT III: DATA, ETHICS

UNIT Overview

Data Analytics begins with collecting data from various sources. However, raw data is often
incomplete, inconsistent, noisy, or inaccurate. Therefore, before analysis, data must be collected
properly, cleaned, transformed, and prepared. During the analytics process, organizations must
also follow ethical principles to protect privacy, ensure fairness, and maintain trust.



This unit covers:

Data Collection Methods

Different Data Sources and Formats
Data Cleaning and Transformation
Handling Missing Data and Outliers
Ethical Considerations in Data Analytics

ukhwn R

1. Data Collection Methods

Definition

Data Collection is the process of gathering information from different sources for analysis and
decision-making. The quality of collected data directly affects the accuracy and reliability of
analytics results.

If the collected data is incomplete or inaccurate, the analysis will also produce incorrect
conclusions. Therefore, proper data collection is the first and one of the most important steps in
data analytics.

Objectives of Data Collection

Collect accurate and reliable information.
Understand customer behavior.

Support business decisions.

Predict future trends.

Solve real-world problems.

Types of Data Collection Methods

A. Primary Data Collection

Primary data is collected directly by the researcher for a specific purpose.

Methods



1. Surveys

Information is collected using questionnaires.

Example: A company asks customers about product satisfaction.

2. Interviews
Researchers ask questions directly to participants.

Example: Job interviews and customer feedback interviews.

3. Observation

Data is collected by observing people or events.

Example: Studying customer behavior in a supermarket.

4. Experiments

Researchers conduct controlled experiments to collect data.

Example: Testing the effectiveness of a new medicine.

B. Secondary Data Collection

Secondary data has already been collected by someone else and is reused.

Sources

e Government reports.
e Books and journals.
e Company reports.

o Websites.

e Research papers.

e Public databases.



Advantages

e Saves time.

e Reduces cost.

e Provides large datasets.

e Supports better decision-making.
Disadvantages

e Primary data is expensive.
e Secondary data may be outdated.
e Data quality may vary.

Key Points

v Data collection is the first step in analytics.

v Primary data is collected directly.

v Secondary data is collected from existing sources.

v’ Good-quality data improves analysis accuracy.

2. Different Data Sources and Formats

Definition

A Data Source is the location from which data is obtained, while a Data Format describes how
the data is organized and stored.

Organizations collect data from many internal and external sources in different formats.

Types of Data Sources



1. Internal Data Sources
Generated within an organization.
Examples:

e Employee records.

e Sales databases.

e Inventory records.

e Customer databases.
e Financial reports.

2. External Data Sources
Collected from outside the organization.
Examples:

e Government websites.

e Social media.

e Weather data.

e Online APIs.
e Research organizations.

Types of Data Formats

A. Structured Data
e Organized in rows and columns.
e Stored in relational databases.

e Easy to search and analyze.

Examples: SQL databases, Excel sheets.

B. Semi-Structured Data

e Contains tags or metadata.
e Flexible structure.



Examples: XML, JSON, HTML.

C. Unstructured Data

e No fixed format.
e Difficult to process.

Examples: Images, videos, emails, audio, social media posts.

Advantages

e Supports multiple applications.
e Improves data availability.
e Enables integration from different systems.

Key Points
v/ Data comes from internal and external sources.
v/ Data may be structured, semi-structured, or unstructured.

v’ Choosing the correct data source improves analysis quality.

3. Data Cleaning and Transformation

Definition

Data Cleaning is the process of identifying and correcting errors, removing duplicate records,
and handling missing or inconsistent values.

Data Transformation is the process of converting data into a suitable format for analysis.

Both processes improve data quality and model performance.



Why Data Cleaning is Important?

Real-world datasets often contain:

Missing values.
Duplicate records.
Incorrect entries.
Typographical errors.
Inconsistent formats.
Outliers.

These issues reduce the accuracy of analysis.

Data Cleaning Steps

1. Remove Duplicate Records

Delete repeated entries.

2. Handle Missing Values

Replace or remove missing data.

3. Correct Errors

Correct spelling mistakes and incorrect values.

4. Standardize Formats
Ensure consistent formats.
Example:

01/01/2026

2026-01-01



Both should follow one standard format.

5. Detect Outliers

Identify extremely high or low values.

Data Transformation Techniques

Normalization

Scales data between 0 and 1.

Standardization

Makes data have mean = 0 and standard deviation = 1.

Encoding
Converts categorical data into numerical values.
Examples:

e Label Encoding.
e One-Hot Encoding.

Aggregation

Combines multiple records into summary values.

Benefits

e Improves data quality.



e Better prediction accuracy.
e Faster model training.
e Better visualization.

Key Points
v Cleaning removes errors and duplicates.
v Transformation converts data into usable formats.

v Both are essential before analysis.

4. Handling Missing Data and Outliers
A. Handling Missing Data

Definition

Missing data refers to values that are absent or unavailable in a dataset.

Causes

Human error.
Equipment failure.
Data entry mistakes.
Incomplete surveys.
Network problems.

Methods of Handling Missing Data

1. Delete Rows

Remove records containing missing values.



2. Delete Columns

Remove a feature if most values are missing.

3. Mean Imputation

Replace missing numerical values with the average.

4. Median Imputation
Replace missing values with the median.

Useful when outliers exist.

5. Mode Imputation

Replace missing categorical values with the most frequent value.

6. Forward Fill

Replace missing values using the previous observation.

7. Backward Fill

Replace missing values using the next observation.

B. Handling Outliers
Definition
Outliers are values that are significantly different from the rest of the dataset.

Example:



Salary:

%30,000
332,000
%35,000

%45,00,000 «— Outlier

Causes

e Measurement errors.

e Data entry mistakes.

e Rare events.

e Genuine extreme values.

Methods to Handle Outliers
e Remove outliers.
e Replace with mean or median.
e Cap extreme values.

e Apply log transformation.
e Use robust statistical methods.

Advantages

e Improves prediction accuracy.
e Reduces bias.
e Better statistical analysis.

Key Points
v’ Missing values reduce data quality.

v Outliers distort analysis.



v’ Mean, Median, and Mode are common methods.

v’ Median is preferred when outliers are present.

5. Ethical Considerations in Data Analytics

Definition

Data Ethics refers to the responsible, fair, and legal use of data throughout its collection,
storage, analysis, and sharing. Ethical data analytics ensures that individuals' rights are respected
and that data is not misused.

Organizations must protect personal information and ensure that analytics does not cause
discrimination or harm.

Importance of Data Ethics

Protects user privacy.

Builds customer trust.

Ensures legal compliance.

Prevents misuse of data.

Promotes fairness and transparency.

Major Ethical Principles

1. Privacy
Organizations should protect personal information.
Example:

Do not share customer phone numbers without permission.

2. Consent



Users should know how their data will be collected and used.
Example:

A website asks users to accept its privacy policy before collecting personal data.

3. Confidentiality
Sensitive information must remain confidential.
Example:

Hospitals should not disclose patient medical records without authorization.

4. Data Security
Organizations should protect data from unauthorized access.

Methods include:

e Encryption.
e Password protection.
e Firewalls.
e Access control.
5. Fairness

Analytics should not discriminate based on race, gender, religion, or other personal
characteristics.

6. Transparency

Organizations should clearly explain how data is collected, analyzed, and used.

7. Accountability



Organizations are responsible for ensuring ethical use of data.

Ethical Challenges

Data breaches.

Identity theft.

Biased algorithms.

Misuse of personal information.
Fake or manipulated data.

Benefits of Ethical Data Analytics

Builds public trust.

Protects privacy.

Ensures fairness.

Improves organizational reputation.
Supports legal compliance.

Key Points

v’ Respect user privacy.

v Obtain user consent.

v Protect confidential information.
v’ Ensure fairness and transparency.

v’ Prevent misuse of personal data.

Difference Between Data Cleaning and Data
Transformation



Data Cleaning Data Transformation
Removes errors and inconsistencies  Converts data into a suitable format
Handles duplicates and missing values Applies normalization, standardization, encoding, etc.
Improves data quality Improves compatibility with analysis

Performed before transformation Usually follows cleaning

Difference Between Primary and Secondary
Data

Primary Data Secondary Data
Collected directly Already collected by others
More accurate for the specific purpose Faster and less expensive
Time-consuming Easily available

Examples: Surveys, Interviews Examples: Government reports, Journals

Advantages of Data Preparation

e Better model accuracy.

e Faster analysis.

e Reduced errors.

e Improved visualization.

e Reliable decision-making.
e Better data quality.

Real-Life Applications

Healthcare



Cleaning patient records before disease prediction.

Banking

Detecting fraudulent transactions while protecting customer privacy.
Retail

Removing duplicate customer records and analyzing purchase behavior.
Education

Analyzing student performance after handling missing attendance records.
Government

Using census data ethically for policy-making while protecting citizen privacy.

Quick Revision (One-Day Exam Notes)

e Data Collection: Gathering information using Primary (Surveys, Interviews, Observation,
Experiments) and Secondary (Books, Government Reports, Websites, Databases) methods.

e Data Sources: Internal (Sales, Employee Records, Customer Databases) and External
(Government Data, Social Media, APIs, Research Reports).

e Data Formats: Structured (Rows and Columns), Semi-Structured (XML, JSON), and Unstructured
(Images, Videos, Audio, Emails).

o Data Cleaning: Removes duplicates, corrects errors, handles missing values, and standardizes
formats.

e Data Transformation: Converts data into suitable formats using Normalization,
Standardization, Encoding, and Aggregation.

e Missing Data: Managed using Deletion, Mean, Median, Mode Imputation, Forward Fill, and
Backward Fill.

e Outliers: Extreme values handled by Removal, Capping, Median Replacement, Log
Transformation, or Robust Methods.

e Data Ethics: Focuses on Privacy, Consent, Confidentiality, Security, Fairness, Transparency, and
Accountability to ensure responsible and legal use of data.

UNIT IV: APPLICATIONS IN INDUSTRY -
CASE STUDIES



UNIT Overview

Data Analytics has become an essential tool in almost every industry. Organizations collect huge
amounts of data every day from customers, employees, machines, websites, sensors, and
financial transactions. By analyzing this data, businesses can make better decisions, improve
efficiency, reduce costs, increase profits, and provide better customer services.

This unit covers:

1. Real-world Applications of Data Analytics
2. Industry-specific Applications

o Finance

o Marketing

o Operations
3. Case Studies

1. Real-World Applications of Data Analytics

Definition

Real-world applications of Data Analytics refer to the practical use of data analysis techniques
to solve problems, improve decision-making, and increase organizational efficiency across
different sectors.

Organizations use Data Analytics to convert raw data into meaningful insights that support
planning, forecasting, and strategic decision-making.

Why are Real-World Applications Important?

Organizations generate massive amounts of data every day. Without analytics, this data has little
value. Data Analytics helps organizations:

Improve decision-making.
Increase customer satisfaction.
Predict future trends.

Detect fraud.

Optimize operations.

Reduce operational costs.
Increase business profits.



Major Real-World Applications

1. Healthcare

Hospitals and healthcare organizations analyze patient data to improve diagnosis, treatment, and
hospital management.

Applications
o Disease prediction.
« Patient monitoring.
o Medical image analysis.

e Drug discovery.
o Hospital resource management.

Example

Hospitals use patient history to predict the risk of heart disease.

2. Banking

Banks analyze customer transactions to improve financial services.

Applications
o Fraud detection.
e Loan approval.
e Credit scoring.

¢ Risk assessment.
o Customer segmentation.

Example

Banks detect suspicious ATM transactions in real time.

3. Retail and E-Commerce

Retail businesses analyze customer purchasing behavior.



Applications
o Product recommendation.
« Inventory management.
o Sales forecasting.
o Personalized marketing.

Example

Amazon recommends products based on previous purchases.

4. Education
Educational institutions analyze student performance.
Applications

e Attendance monitoring.

o Performance prediction.

o Personalized learning.

o Dropout prediction.

Example

Universities identify students who need additional academic support.

5. Manufacturing
Manufacturing industries use analytics to improve production quality.
Applications

« Predictive maintenance.

« Production optimization.

e Quality control.

e Supply chain management.

Example

Factories predict machine failures before they occur.



6. Transportation
Transportation companies analyze traffic and delivery data.
Applications

e Route optimization.

e Fleet management.

e Fuel consumption analysis.
e Delivery scheduling.

Example

Delivery companies identify the fastest delivery routes.

7. Sports
Sports organizations analyze player performance.
Applications

o Match strategy.

e Injury prediction.

e Team selection.
e Performance evaluation.

Example

Cricket teams use player statistics to select the best playing XI.

8. Government
Governments analyze public data.
Applications

o Traffic management.

e Crime analysis.
e Tax collection.



o Public health planning.

Example

Smart cities analyze traffic patterns to reduce congestion.

Advantages of Real-World Data Analytics

Better decision-making.

Higher productivity.

Reduced costs.

Improved customer satisfaction.
Better forecasting.

Increased profitability.

Key Points

v Used in almost every industry.

v’ Improves organizational performance.
v Supports data-driven decisions.

v Solves real-world problems.

2. Industry-Specific Applications

A. Data Analytics in Finance

Definition

The finance industry uses Data Analytics to manage money, reduce financial risks, detect fraud,
and improve investment decisions.



Banks, insurance companies, stock markets, and financial institutions rely heavily on analytics.

Applications

Fraud Detection

Banks identify suspicious financial transactions.

Credit Scoring

Banks analyze customer history before approving loans.

Risk Management

Financial institutions estimate investment risks.

Investment Analysis

Investors predict stock market trends.

Customer Segmentation

Banks group customers based on income, spending, and savings.

Example

A bank blocks a credit card transaction because it detects unusual spending behavior.

Benefits



Reduced fraud.

Better investment decisions.
Improved customer service.
Lower financial risk.

Key Points

v Detects fraud.

v Predicts financial risk.

v’ Improves investment planning.

v’ Supports loan approval.

B. Data Analytics in Marketing
Definition

Marketing Analytics uses customer data to understand buying behavior and improve marketing
strategies.

Applications

Customer Segmentation
Grouping customers based on

Age

Income
Interests
Buying habits

Personalized Advertising



Showing advertisements according to customer interests.

Market Research

Understanding customer preferences.

Sales Forecasting

Predicting future sales.

Campaign Analysis

Evaluating advertisement effectiveness.

Example

Netflix recommends movies based on viewing history.

Amazon recommends products based on purchase history.

Benefits

e Better customer satisfaction.
e Increased sales.

e Higher customer retention.

o Better marketing strategies.

Key Points
v’ Improves customer experience.

v/ Supports targeted advertising.



v’ Increases sales.

v’ Predicts customer behavior.

C. Data Analytics in Operations

Definition

Operations Analytics improves organizational efficiency by analyzing operational data.

Applications

Inventory Management

Maintaining optimal stock levels.

Supply Chain Optimization

Reducing delivery time and transportation cost.

Predictive Maintenance

Predicting machine failures before breakdown.

Resource Allocation

Using resources efficiently.

Production Planning

Optimizing manufacturing schedules.



Example

A manufacturing company predicts machine maintenance requirements before equipment fails.

Benefits

e Reduced operational costs.

e Better productivity.

o Faster delivery.

« Improved resource utilization.
Key Points

v’ Improves operational efficiency.
v’ Reduces costs.
v’ Supports supply chain management.

v’ Prevents machine failures.

Comparison of Industry Applications

Finance Marketing Operations
Fraud detection Customer segmentation Inventory management
Loan approval Personalized advertising Supply chain optimization
Risk management Sales forecasting Predictive maintenance
Investment analysis Campaign analysis Production planning

3. Case Study
What is a Case Study?



A Case Study is a detailed examination of a real-world problem where Data Analytics is used to
identify issues, analyze data, and recommend solutions.

Case studies help students understand how analytical techniques are applied in practical
situations.

Case Study 1: Retail Sales Analysis

Problem

A supermarket noticed declining sales.

Data Collected

Customer purchases.
Product categories.
Sales records.
Customer feedback.
Seasonal demand.

Analysis
The company discovered:
e Some products were rarely purchased.

e Popular products often became out of stock.
o Customer demand increased during festivals.

Solution
e Increased stock of popular products.
o Offered discounts on slow-moving products.
« Improved inventory planning.
e Personalized promotional offers.



Result

« Sales increased.
o Customer satisfaction improved.
e Inventory costs reduced.

Case Study 2: Banking Fraud Detection

Problem

A bank experienced increasing online fraud.

Data Collected

« Transaction history.
e Customer location.
o Device information.
e Login records.
Analysis

Machine learning identified unusual transaction patterns.
Example
Customer normally spends %5,000/day.

Suddenly spends X2,50,000 abroad.

Solution

o Automatically blocked suspicious transactions.
e Requested customer verification.



o Improved fraud detection algorithms.

Result

o Fraud losses reduced.
e Customer trust increased.
o Faster fraud detection.

Case Study 3: Healthcare Analytics

Problem

A hospital wanted to reduce patient readmissions.

Data Collected
« Patient history.
o Laboratory reports.
e Age.
« Medical conditions.

Analysis

Analytics identified high-risk patients.

Solution

« Regular follow-up.
e Personalized treatment.
o Early medical intervention.



Result

o Improved patient care.
o Lower readmission rates.
o Better hospital management.

General Steps in a Data Analytics Case Study

Step 1

Identify the Problem
!

Step 2

Collect Data

!

Step 3

Clean the Data

!

Step 4
Analyze the Data
!

Step 5
Interpret Results
!

Step 6

Recommend Solutions



!
Step 7
Implement Decisions

!
Step 8

Evaluate Results

Advantages of Data Analytics in Industry

Better business decisions.
Increased efficiency.
Reduced operational costs.
Higher customer satisfaction.
Better forecasting.

Improved profitability.
Faster problem-solving.
Better resource management.
Competitive advantage.

Risk reduction.

Challenges of Industrial Data Analytics

Large data volumes.

Data privacy concerns.

High implementation costs.

Poor data quality.

Shortage of skilled professionals.
Cybersecurity risks.

Difference Between Finance, Marketing and
Operations Analytics



Finance Analytics Marketing Analytics Operations Analytics
Manages financial risks Studies customer behavior Improves business processes

Fraud detection Customer segmentation Inventory management
Loan approval Advertisement optimization Production planning
Investment decisions  Sales forecasting Predictive maintenance

Quick Revision (One-Day Exam Notes)

o Real-World Applications: Used in Healthcare, Banking, Retail, Education,
Manufacturing, Transportation, Sports, and Government to improve decisions and
efficiency.

« Finance Analytics: Fraud detection, credit scoring, loan approval, risk management, and
investment analysis.

« Marketing Analytics: Customer segmentation, personalized advertising, market
research, campaign analysis, and sales forecasting.

« Operations Analytics: Inventory management, supply chain optimization, predictive
maintenance, resource allocation, and production planning.

e Case Study Process: Problem Identification — Data Collection — Data Cleaning —
Data Analysis — Interpretation — Solution — Implementation — Evaluation.

« Major Benefits: Better decision-making, lower costs, improved customer satisfaction,
increased productivity, better forecasting, and competitive advantage.



