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1.1 Definition of Business Analytics

Business Analytics (BA) is the practice of using data, statistical analysis, and quantitative methods to gain
insights and make better business decisions. It is a combination of skills, technologies, and practices that
allow organisations to explore and investigate past business performance to gain insight and drive future
planning.

Definition
"Business Analytics is the practice of iterative, methodical exploration of an organisation's data with
an emphasis on statistical analysis in order to drive better business decision-making."

In simple words, Business Analytics answers the question: "What is happening in our business, why is it
happening, what will happen in the future, and what should we do about it?" It turns raw data into
actionable insights that help managers and executives make smarter, faster decisions.

Why Business Analytics Matters

= Reduces guesswork - decisions are based on data, not just intuition.

= Identifies trends - spots patterns in data that humans cannot see manually.

= Improves efficiency - identifies waste and inefficiencies in business processes.
= Increases revenue - helps identify new opportunities and optimise pricing.

= Reduces risk - predicts problems before they occur.

= Enhances customer satisfaction - understands customer behaviour and preferences.

1.2 Types of Analytics

Business Analytics is broadly classified into four types, each answering a different question. They form a
hierarchy from simple to complex, and from descriptive to prescriptive.

Type Question Answered Complexity Value
Descriptive What happened? Lowest Hindsight
Diagnostic Why did it happen? Low-Medium Insight
Predictive What will happen? Medium-High Foresight
Prescriptive What should we do? | Highest Decision Support

1. Descriptive Analytics

Descriptive Analytics is the most basic and most commonly used type of analytics. It examines historical
data to describe what has already happened in a business. It summarises past events to give a clear
picture of the current state of the business.

= Purpose: To answer "What happened?” by summarising past data.



= Examples: Monthly sales reports, website traffic reports, customer count dashboards, social media
engagement metrics.

= Tools: Microsoft Excel, Power BI, Tableau, Google Analytics.

* Output: Charts, graphs, tables, KPI dashboards, summary statistics (mean, median, total,
percentage).

Descriptive analytics forms the foundation of all other types of analytics. Without understanding what
happened first, you cannot diagnose why it happened or predict what will happen next.

2. Diagnostic Analytics

Diagnostic Analytics goes one step further than descriptive analytics. It examines data to understand
WHY something happened. It involves drilling down into data to find patterns, correlations, and root
causes of events.

= Purpose: To answer "Why did it happen?" by identifying causes and relationships.

= Examples: Why did sales drop in Q3? Why did customer complaints increase? Why did website
traffic fall after a product launch?

= Techniques: Data drill-down, correlation analysis, root cause analysis, data discovery.

Diagnostic analytics requires more detailed data and deeper analysis than descriptive analytics. It helps
managers understand the reasons behind business trends so they can make better decisions.

3. Predictive Analytics

Predictive Analytics uses historical data, statistical models, and machine learning algorithms to forecast
future outcomes. It identifies patterns in past data and uses them to predict what is likely to happen in
the future.

= Purpose: To answer "What will happen?" by forecasting future events.

= Examples: Predicting which customers will leave (churn prediction), forecasting next quarter's
sales, predicting credit card fraud, weather forecasting.

= Techniques: Regression analysis, machine learning, time-series forecasting, decision trees, neural
networks.

= Tools: Python, R, SAS, IBM SPSS, Microsoft Azure ML.

Predictive analytics gives businesses a competitive advantage by allowing them to anticipate problems
and opportunities before they occur.

4. Prescriptive Analytics

Prescriptive Analytics is the most advanced type. It not only predicts what will happen but also
recommends what action should be taken to achieve the best possible outcome. It considers multiple
possible actions and their consequences.

= Purpose: To answer "What should we do?" by recommending optimal decisions.

= Examples: GPS navigation (recommends the fastest route), airline pricing optimisation,
recommendation engines (Netflix, Amazon), supply chain optimisation.



= Techniques: Linear programming, optimisation algorithms, simulation, Al/machine learning.

Prescriptive analytics is the ultimate goal of business analytics. It combines insights from all other types
to guide decision-makers towards the best possible action.

1.3 Concept of Insights

In business analytics, an "insight" is a deep understanding of a business situation that is derived from
data analysis and leads to a specific, actionable recommendation. Insights are more than just information
- they are meaningful findings that directly guide business decisions.

Definition of Insight
"An insight is a conclusion drawn from data analysis that is non-obvious, actionable, and has a clear
business impact. It is the "so what?" of data analysis."”

Characteristics of a Good Business Insight

= Non-obvious: It should reveal something that was not already known or expected.
= Actionable: It should lead to a clear business action or decision.

= Relevant: It should be directly related to an important business goal or problem.

= Accurate: It should be based on reliable, high-quality data.

= Timely: It should be delivered at the right time to influence the decision.

Data vs Information vs Insight

= Data: Raw facts and figures. E.g., "Sales in January = X1,20,000."

= Information: Data that has been processed and organised to give context. E.g., "Sales in January
dropped 20% compared to December."

= Insight: The meaningful conclusion drawn from information. E.g., "Sales dropped in January because
the winter promotion campaign ended. Restarting a loyalty programme could recover these
customers."

1.4 Business Analytics in Practice

Business Analytics is applied across virtually every industry and business function. Understanding how
itis used in practice helps appreciate its real-world value.

Applications Across Industries

= Retail: Analysing customer purchase history to personalise recommendations and optimise
inventory.



Banking and Finance: Detecting fraudulent transactions, assessing credit risk, optimising
investment portfolios.

Healthcare: Predicting patient readmissions, optimising hospital staffing, discovering drug
interactions.

Manufacturing: Predictive maintenance of equipment, supply chain optimisation, quality control.

Marketing: Customer segmentation, campaign effectiveness measurement, social media sentiment
analysis.

Logistics: Route optimisation, demand forecasting, warehouse management.

Human Resources: Predicting employee attrition, analysing recruitment data, measuring training
effectiveness.

Business Analytics Lifecycle

The typical business analytics process follows these steps:

Step 1 - Define the Business Problem: Understand what question needs to be answered.
Step 2 - Collect Data: Gather relevant data from internal and external sources.

Step 3 - Clean and Prepare Data: Remove errors, handle missing values, and format data
consistently.

Step 4 - Analyse Data: Apply statistical and analytical methods to find patterns and insights.
Step 5 - Visualise and Communicate: Present findings in a clear, visual format to stakeholders.

Step 6 - Make Decisions and Take Action: Use insights to inform business decisions and
implement changes.

Step 7 - Measure Results: Evaluate the impact of the action and repeat the process.

1.5 Big Data - Overview

Definition of Big Data
"Big Data refers to extremely large and complex datasets that cannot be processed, managed, or
analysed using traditional data processing tools or methods within a reasonable time frame."

Big Data is not just about the size of data. It is characterised by the 5Vs (explained in section 1.11). The

explosion of digital data from social media, IoT devices, online transactions, sensors, and mobile phones

has created a massive opportunity for businesses to gain deeper insights.

Sources of Big Data

Social Media: Facebook, Twitter, Instagram, LinkedIn posts, comments, likes.

Internet of Things (IoT): Smart devices, sensors, connected machines sending data continuously.



Online Transactions: E-commerce purchases, banking transactions, online bookings.
Web Logs: Server logs, website click streams, search queries.
Mobile Data: GPS location data, app usage, mobile payments.

Enterprise Systems: ERP, CRM, HR systems storing structured business data.

Big Data Technologies

Hadoop: An open-source framework for storing and processing very large datasets across clusters
of computers.

Apache Spark: A fast, in-memory data processing engine for large-scale data analytics.

NoSQL Databases: Databases like MongoDB and Cassandra designed for unstructured and semi-
structured data.

Cloud Platforms: AWS, Microsoft Azure, and Google Cloud provide scalable Big Data storage and
computing.

1.6 Importance of Data in Business Analytics

Data is the fuel of business analytics. Without good-quality data, no amount of sophisticated analysis will

produce reliable or useful insights. The quality and availability of data directly determines the quality of

business decisions.

Why Data is Critical

= Foundation of Decision-Making: Data replaces gut feeling with evidence-based decisions,

reducing bias and errors.

Competitive Advantage: Organisations that effectively use data outperform those that rely on
intuition alone.

Customer Understanding: Data reveals customer preferences, behaviours, and needs, enabling
personalised experiences.

Operational Efficiency: Data identifies inefficiencies, bottlenecks, and waste in business processes.
Risk Reduction: Data-driven insights help identify risks before they become major problems.

Innovation: Data reveals unmet customer needs and market gaps, driving product innovation.

1.7 Types of Data

Understanding the types of data is fundamental to choosing the right analytical methods. Data can be

classified in several ways.

1. Based on Structure



= Structured Data: Data that is highly organised and stored in a fixed format, such as rows and
columns in a spreadsheet or relational database. Example: Sales records, employee information,
inventory data.

= Unstructured Data: Data that has no predefined format or structure. It is the most common type
(about 80% of all data). Example: Social media posts, emails, images, audio files, videos.

= Semi-Structured Data: Data that does not have a rigid structure but has some organisational

properties. Example: XML files, JSON files, HTML pages, emails with headers.

2. Based on Nature (Statistical Classification)

= Qualitative (Categorical) Data: Data that describes categories or groups and cannot be measured
on a numeric scale.

= Nominal Data: Categories with no natural order. Example: Gender, colour, city name.

= Ordinal Data: Categories with a meaningful order or ranking. Example: Customer satisfaction rating
(Poor, Average, Good, Excellent).

* Quantitative (Numerical) Data: Data that can be measured and expressed numerically.

= Discrete Data: Countable values (integers). Example: Number of products sold, number of
employees.

= Continuous Data: Any value within a range (decimals allowed). Example: Temperature, weight,

salary.

3. Based on Time

= Cross-Sectional Data: Data collected from multiple subjects at a single point in time. Example: A
survey of 500 customers on a single day.

= Time-Series Data: Data collected from the same subject at multiple points in time. Example:
Monthly sales figures for 3 years.

= Panel (Longitudinal) Data: Data collected from multiple subjects at multiple points in time.

1.8 Business Decision Modeling

Business Decision Modeling is the process of creating a mathematical or logical representation of a
business problem to help evaluate different options and choose the best course of action. It structures
complex problems so they can be analysed systematically.

Types of Decision Models

= Descriptive Models: Describe and summarise data. Example: Dashboard reports, frequency
distributions.

= Predictive Models: Forecast future outcomes. Example: Regression models, machine learning
classifiers.



= Optimisation Models: Find the best solution from all possible alternatives. Example: Linear

programming to maximise profit.

= Simulation Models: Imitate real-world processes to test different scenarios. Example: Monte Carlo

simulation.

= Decision Trees: Visual models that map out possible decisions and their outcomes, helping choose

the best path.

Steps in Building a Decision Model

= Step 1: Define the objective - what are you trying to maximise or minimise?

= Step 2: Identify the decision variables — what can you control?

= Step 3: Identify constraints - what are the limitations (budget, time, capacity)?

= Step 4: Build and solve the model - use mathematical or statistical techniques.

= Step 5: Validate and interpret - check the model against reality and communicate results.

1.9 Differences Between Data, Information, and Knowledge

These three terms are often confused but have distinct meanings in the context of business analytics.

Understanding the difference is important for appreciating how analytics creates value.

Aspect Data

Definition Raw, unprocessed
facts and figures

Example "Sales: 500 units"

Nature Objective,
meaningless alone

Form Numbers, text,
symbols

Source Raw collection

Used For Storage

1.10 Quality of Data

Information

Data that has been
processed and given
context

"Sales increased 20%
in Q3"

Meaningful,
contextual

Reports, summaries,
charts

Processed data

Reporting

Knowledge

Insights gained from
understanding and
applying information
"Promotions in Q3
drive sales - run
them every year"”
Actionable,
experiential

Rules, decisions,
expertise
Accumulated
information +
experience
Decision-making

The quality of data is one of the most critical factors in business analytics. Even the most sophisticated

analysis will produce wrong answers if the input data is poor. This is often summarised as "Garbage In,

Garbage Out" (GIGO).



Definition
"Data quality refers to the overall utility of a dataset as a function of its ability to be easily processed
and analysed for a given use case.” - IBM

Dimensions of Data Quality

= Accuracy: Data correctly represents the real-world value it is meant to capture. Example: A
customer's phone number stored correctly without typos.

= Completeness: All required data is present with no missing values. Example: All customer records
have an email address and phone number.

= Consistency: Data is the same across all systems and datasets. Example: A customer's address is
the same in the CRM system and the billing system.

= Timeliness: Data is up-to-date and available when needed. Example: Stock prices updated in real-
time, not once a day.

= Validity: Data conforms to the required format or range. Example: A date field does not contain
"ABC" or a negative age value.

= Uniqueness: No duplicate records exist. Example: Each customer is stored only once in the
database.

= Relevance: Data is applicable to the current analytical problem.

1.11 The 5Vs of Big Data

Big Data is defined by five key characteristics, known as the 5Vs. These help distinguish Big Data from
traditional data and explain the unique challenges it presents.

\'% Name Meaning Example
|4 Volume Massive amount of Facebook generates 4
data generated every | PB of data per day
second
V2 Velocity The speed at which Twitter handles 500
data is generated and = million tweets per day
processed in real-time
V3 Variety Different types and Structured
formats of data (databases),
Unstructured (images,
videos, social posts)
V4 Veracity Uncertainty and Social media data may
reliability of data contain spam, bots, or
quality false information
V5 Value The business value Turning raw customer

extracted from the
data

data into personalised
product
recommendations



Extended Vs (Additional Characteristics)

Variability: Data meaning can change over time. The word "cold" means different things in weather
vs medical vs marketing contexts.

Visualisation: Big Data is meaningless without effective visualisation to make it understandable to
decision-makers.

1.12 Big Data Collection and Ethics

Collecting Big Data comes with both technical and ethical responsibilities. While data collection enables
powerful insights, it also raises important questions about consent, privacy, and fairness.

Methods of Big Data Collection

Web Scraping: Automatically extracting data from websites using software bots.

APIs (Application Programming Interfaces): Requesting data directly from platforms like
Twitter, Google, or Facebook through official data-sharing channels.

Sensors and IoT: Physical devices (temperature sensors, GPS trackers, smart meters) continuously
sending data.

Surveys and Forms: Collecting structured data directly from users.

Transaction Records: Capturing data generated from business transactions (purchases, payments,
logins).

Log Files: Server and application logs recording every user action.

Big Data Ethics

The collection and use of large amounts of personal data raises serious ethical concerns:

Informed Consent: Users should know what data is being collected about them and agree to it.

Purpose Limitation: Data collected for one purpose should not be used for an unrelated purpose
without consent.

Data Minimisation: Only collect the minimum amount of data necessary for the stated purpose.

Algorithmic Fairness: Analytics models should not discriminate against individuals based on race,
gender, religion, or other protected characteristics.

Transparency: Organisations should be open about how they collect, use, and share data.

Accountability: Organisations must be held responsible for how they use data.

1.13 Data Sources and Collection Methods




Data can come from many different sources. Understanding where data comes from and how it is
collected is essential for assessing its reliability and relevance.

Internal vs External Data Sources

= Internal Data Sources: Data generated within the organisation itself.
= ERP systems (SAP, Oracle) - financial, inventory, production data.

= CRM systems (Salesforce) — customer interaction and sales data.

= HR systems - employee records, payroll, performance data.

= Point of Sale (POS) systems - retail transaction data.

= External Data Sources: Data sourced from outside the organisation.
= Government databases - census data, economic statistics.

= Social media platforms - customer opinions, trends.

= Market research firms - industry reports, consumer surveys.

= Public datasets - Kaggle, data.gov, World Bank Open Data.

Primary vs Secondary Data

= Primary Data: Data collected directly for the specific analytics purpose. Example: Conducting a
customer survey. More relevant but expensive and time-consuming to collect.

= Secondary Data: Data already collected for another purpose and reused. Example: Using published
government census data. Less expensive but may not perfectly match the current need.

1.14 Data Privacy, Security, and Ethical Considerations

As organisations collect and use more data, protecting that data from misuse, breaches, and ethical
violations becomes increasingly important. Data privacy and security are legal, ethical, and business
responsibilities.

Data Privacy
Data privacy refers to the right of individuals to control how their personal information is collected, used,

and shared by organisations.

= Personally Identifiable Information (PII): Any data that can identify a specific individual: name,
address, phone number, email, Aadhaar number, financial details.

= GDPR (General Data Protection Regulation): A European Union law that gives individuals strong
rights over their personal data and requires organisations to protect it.

= IT Act, 2000 (India): Governs data protection and cybercrime in India. The Personal Data
Protection Bill provides further guidelines.



User Rights: Right to access their data, right to correct it, right to delete it ("right to be forgotten"),
right to data portability.

Data Security

Data security refers to the technical and organisational measures taken to protect data from
unauthorised access, theft, corruption, or destruction.

Encryption: Converting data into a coded format that only authorised users with the decryption
key can read.

Access Controls: Limiting who can view, modify, or delete data based on their role (Role-Based
Access Control).

Data Masking: Hiding sensitive data by replacing it with realistic but fictional values for testing and
development purposes.

Backup and Recovery: Regular backup of data ensures it can be recovered if lost due to a breach
or disaster.

Audit Trails: Recording all access and changes to data so suspicious activity can be detected.

Key Ethical Principles in Data Use

Respect for persons - treat data subjects with dignity and honour their privacy rights.
Beneficence - use data to do good and avoid harm.

Justice - ensure benefits and risks are distributed fairly, without discrimination.
Transparency - be open about data collection and use practices.

Non-maleficence - take every precaution to prevent data from being used to harm individuals.



