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Course Code: OL MBA BA 112

Credits: 3
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Course Description:

This course provides a foundational introduction to Business Intelligence (BI) and data
analytics, with a practical focus on Microsoft Power BI. It covers the overview, features, and
ecosystem of Power BI, along with the process of installing and setting up the desktop
environment. The core of the course is on practical data handling, including connecting to
diverse data sources, data cleaning, and transformation using Power Query (ETL role). It
introduces data modeling basics and the fundamental concepts of Data Analysis Expressions
(DAX), covering minimum, maximum, aggregation, and time intelligence functions. Finally,
the course details data visualization techniques, including the types of visuals available in
Power BI and their formatting. It concludes with an introduction to advanced DAX functions,
building interactive dashboards, and the process of collaboration and sharing reports using the
Power BI Service.

Course Objectives:

1. To introduce the fundamentals of Business Intelligence and Power BI, covering its
features, benefits, ecosystem, and the installation process of Power BI Desktop.

2. To explain the process of data import and transformation, including connecting to
various sources and using Power Query for data cleaning (ETL process).

3. To introduce the basics of data modeling in Power BI and the fundamental concepts of
Data Analysis Expressions (DAX), including minimum, maximum, and aggregation
functions.



4.

5.

To detail the process of data visualization, covering the types of visualizations in Power
BI and techniques for formatting and editing visuals.

To cover advanced DAX functions such as CALCULATE, ALL, ALLEXCEPT,
REMOVEFILTERS, and Iterator Functions (SUMX, AVERAGEX, RANKX) for
complex calculations.

To explain the process of developing interactive dashboards and the methods for
collaboration and sharing reports using the Power BI Service.

Course Outcomes:

At the end of course, the students will be able to

CO1: Remember the definition of Business Intelligence and the key features and
components of the Power BI ecosystem.

CO2: Understand the process of data connection, cleaning, and transformation using
Power Query, including its role in the ETL process.

CO3: Apply the basics of data modeling and fundamental DAX functions like
minimum, maximum, and aggregation to create calculated fields.

CO4: Analyze data and effectively choose appropriate visualization types in Power BI,
applying formatting and editing techniques for clarity.

CO5: Evaluate and use advanced DAX functions, particularly CALCULATE and
Iterator Functions, for complex and context-aware business calculations.

CO6: Create interactive, visually appealing dashboards and utilize the Power BI Service
for effective collaboration and secure sharing of reports.

Pedagogy: Online Class, Discussion Forum, Case Studies, Quiz etc

Textbook: Self Learning Material (SLM) From Atlas SkillTech University

Reference Book:

1.

2.

3.

Fuller, P. (2023). Beginning Power BI for business users: Learning to turn data into
insights. Wiley.

Knight, D., D'souza, A., & Palk, M. (2020). Microsoft Power BI complete reference
guide. Packt Publishing.

Powell, B. (2020). Mastering Microsoft Power BI. Packt Publishing.

Course Details:

Unit | Unit Description
No.
1 Introduction to Power BI: Introductory Caselet, Overview of Business Intelligence

and Analytics, Introduction to Power BI: Features and Benefits, Power BI
Ecosystem, Installing and Setting Up Power BI Desktop.




Data Import and Transformation: Introductory Caselet, Connecting to Various Data
Sources, Data Cleaning and Transformation Using Power Query, Understanding
Power Query and its Role in ETL.

Introduction to Power BI (Data Modeling and DAX): Introductory Caselet, Basics
of Data Modeling in Power BI, Introduction to DAX (Data Analysis Expressions),
DAX — Minimum and Maximum, Aggregation Basics, Time Intelligence.

Visualization and Editing in Power BI: Introductory Caselet, What is Data
Visualization?, Types of Visualizations in Power BI, Formatting and Editing
Visuals.

Advanced Analytics and Collaboration: Introductory Caselet, Using DAX for
Advanced Calculations, CALCULATE — The Most Important DAX Function, ALL,
ALLEXCEPT, REMOVEFILTERS, Iterator Functions (SUMX, AVERAGEX,
RANKX).

Building Dashboards and Collaboration: Introductory Caselet, Developing
Interactive Dashboards, Introduction to Power BI Service and Sharing Reports.
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Unit 1: Introduction to Power BI

Learning Objectives

Understand the key concepts of Business Intelligence (BI) and its role in data-driven decision-
making.

Identify the core features and advantages of using Power BI for modern business analytics.
Explore the components of the Power BI ecosystem, including its architecture and integration

capabilities.

. Demonstrate the ability to install and configure Power BI Desktop for personal and organizational

use.

Recognize the various data sources supported by Power Bl and understand how to connect to them.

. Apply basic Power BI functions to create visual dashboards and generate actionable insights.

Evaluate real-world BI applications through case studies, key term reviews, and descriptive

questions.
Content
1.0  Introductory Caselet
1.1 Overview of Business Intelligence and Analytics
1.2 Introduction to Power BI: Features and Benefits
1.3 Power BI Ecosystem
1.4 Installing and Setting Up Power BI Desktop
1.5 Summary
1.6  Key Terms
1.7  Descriptive Questions
1.8 References
1.9 Case Study
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1.0 Introductory Caselet

"The Sales Manager’s Dilemma: Data Everywhere, Insights Nowhere"

Background:

Priya, a regional sales manager at a fast-growing FMCG company, attends the monthly review meeting
with her team. Despite working long hours and collecting piles of spreadsheets from field agents, she
struggles to answer a basic question from her director:

“Which product line gave us the highest return on investment last quarter, and in which region?”

The data exists—but it's scattered across emails, Excel files, shared drives, and legacy systems. Priya

realizes that while her team is drowning in raw data, they lack the tools to turn it into meaningful insights.

Later that week, an IT consultant introduces the leadership team to Business Intelligence (BI) tools and
Power BI. Within minutes, dashboards reveal trends, underperforming SKUs, and sales forecasts that

would have taken days to calculate manually.

Stunned by the clarity and speed of information, Priya wonders aloud,

"Why didn’t we do this sooner?"

The journey toward data-driven decision-making begins.

Critical Thinking Question:

In the digital era, what risks do organizations face when they rely on manual, fragmented data handling

instead of adopting Business Intelligence tools?
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1.1 Overview of Business Intelligence and Analytics

Business Intelligence (BI) refers to the strategies, technologies, and tools that organizations use to collect,

analyze, and present business data. The goal is simple but powerful: to support better decision-making.

BI transforms raw data into actionable insights by using tools that allow users to visualize trends, identify
patterns, and predict outcomes. It bridges the gap between data storage (databases, spreadsheets, systems)

and strategic planning by enabling real-time analysis and interactive reporting.
Key Components of BI:

o Data Collection: Gathering data from various internal and external sources.

o Data Integration: Cleaning and combining data from different systems to ensure consistency.
o Data Analysis: Applying statistical and logical techniques to interpret the data.

« Data Visualization: Using charts, graphs, dashboards, and reports to present insights.

What is Business Analytics?

While BI focuses on reporting and monitoring, Business Analytics (BA) is more forward-looking. It uses

predictive and prescriptive analytics to answer questions like:

o What will happen? (Forecasting)

e What should we do? (Optimization)
Both Bl and BA are part of the broader world of data-driven decision-making. BI helps you understand
what has happened, while BA helps you determine what could happen next.

Importance in Modern Business:

o Faster, more informed decisions
o Reduced manual reporting errors
o Enhanced competitive advantage
o Ability to identify new business opportunities
o Alignment between departments through shared metrics
In an era where data is the new oil, Bl is the refining process that turns raw information into valuable

insights.

1.1.1 Concept of Business Intelligence (BI)
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Business Intelligence (BI) refers to the use of technologies, tools, and practices to collect, integrate,
analyze, and present business data in meaningful ways. The goal is to support better decision-making at

all levels of an organization.
BI systems transform raw data into actionable insights by helping organizations answer questions like:

e What happened?

e Why did it happen?

o What is happening now?

o What might happen next?
Key features of BI include:

o Dashboards that show key metrics at a glance
e Reports for tracking performance
o Data visualization for spotting trends and patterns
o Drill-down capabilities for exploring deeper data layers
BI systems often work across various data sources such as ERP systems, CRM tools, spreadsheets, and

databases, providing a unified view of operations.

1.1.2 Role of Analytics in Business Decision-Making

While Bl provides the foundation, analytics brings depth. Analytics applies mathematical, statistical, and

computational techniques to interpret data and drive decisions.
There are four key types of analytics:

1. Descriptive Analytics — What has happened? (e.g., last quarter’s sales)

2. Diagnostic Analytics — Why did it happen? (e.g., identifying reasons for sales drop)
3. Predictive Analytics — What is likely to happen? (e.g., forecasting demand)

4. Prescriptive Analytics — What should we do? (e.g., optimizing resource allocation)

In the business context, analytics is used to:

o Enhance efficiency in operations
e Reduce risk by forecasting future scenarios
o Improve customer experiences through personalization

e Optimize resources and ROI on marketing, inventory, staffing, etc.
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Analytics turns insights into strategic action, helping businesses stay competitive in data-rich

environments.

1.1.3 Evolution from Traditional BI to Self-Service BI

Traditional BI systems were largely IT-driven, meaning that business users had to request data reports

from IT departments, which often led to delays and limited flexibility.
With the advent of Self-Service BI, business users can now:

o Connect to data sources directly
e Create their own reports and dashboards
e Ask ad hoc questions without coding

e Access datainreal time

Key differences:
Feature Traditional BI Self-Service BI
User Control IT-centric Business-user centric
Report Creation Time | Slow and formal Fast and interactive
Flexibility Limited High
Tools Example Cognos, MicroStrategy | Power BI, Tableau, Qlik

This shift empowers decision-makers to be more agile, data-literate, and responsive in dynamic business

environments.

Did You Know?

“Did you know that in traditional BI systems, users often had to wait days or weeks for IT
departments to generate reports? In contrast, self-service BI tools like Power BI allow business users
to create dashboards in real time, reducing reporting cycles by up to 80% in many organizations.
This shift is not just about technology—it’s about democratizing access to data, empowering non-

technical users to make informed decisions without relying on developers.”
1.1.4 Applications of BI Across Industries
Bl is used across almost every sector of the economy. Some notable applications include:
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o Retail: Customer segmentation, inventory management, sales forecasting
o Healthcare: Patient data analysis, operational efficiency, fraud detection
o Banking & Finance: Risk assessment, compliance tracking, credit scoring
e Manufacturing: Supply chain optimization, quality control
e Education: Student performance tracking, institutional budgeting
o Logistics: Route optimization, delivery tracking, cost analysis
o Hospitality: Guest preference tracking, occupancy forecasting
In each industry, BI enables organizations to convert large volumes of data into timely, evidence-based

decisions, making operations smarter and more efficient.

1.2 Introduction to Power BI: Features and Benefits

Power BI is a powerful Business Intelligence tool developed by Microsoft. It allows users to connect to
data, visualize it, and share insights across the organization. Power BI transforms raw data into easy-to-

understand, interactive reports and dashboards, helping users make better, data-driven decisions.

It is widely used by analysts, business users, and decision-makers because of its user-friendly interface,

integration with Microsoft products, and strong data visualization capabilities.

1.2.1 What is Power BI?
Power Bl is a cloud-based data analytics platform that enables users to:

e Collect data from multiple sources (e.g., Excel, SQL databases, cloud platforms)
e Clean and transform the data

o Create interactive reports and dashboards

o Share these reports with others through web and mobile platforms

It includes several components:

e Power BI Desktop — Used to build reports on your local computer

o Power BI Service — An online platform to publish and share reports

o Power BI Mobile — Mobile apps to view reports on the go

o Power BI Gateway — Connects on-premises data sources to the cloud

e Power BI Embedded — Allows developers to integrate reports into custom apps
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Power Bl is popular because it combines data modeling, visualization, and collaboration tools in one

platform.

1.2.2 Key Features of Power BI (Dashboards, Reports, Visuals)

Power BI offers several core features that make it a valuable BI tool:

Power Bl Features Overview

Natural Language

Query Dashboards

Filters and Slicers Reports

Data Modeling " Visualizations

and DAX

Data Connectivity

Fig.1.1. Key Features of Power BI (Dashboards, Reports, Visuals)

1. Dashboards
o A dashboard is a single-page, high-level view of your data using multiple visualizations.
o It’sideal for tracking KPIs, performance metrics, and business trends.
o Dashboards can be created from one or more reports and shared with others online.
2. Reports
o Areport is a multi-page document that contains visuals, filters, and slicers.
o Each page can focus on different aspects of data (e.g., sales, regions, customers).

o Reports are created using Power BI Desktop and then published to Power BI Service.
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3. Visualizations
o Power Bl provides many built-in visuals: bar charts, pie charts, maps, tables, gauges, scatter
plots, and more.
o Users can also download custom visuals from the Power BI marketplace.
o These visuals are interactive, allowing users to click, filter, and drill into data easily.
4. Data Connectivity
o Power Bl connects to a wide variety of data sources: Excel, SQL Server, SharePoint, Google
Analytics, Azure, Salesforce, and many others.
5. Data Modeling and DAX
o Power Bl supports data modeling with relationships, measures, and calculated columns.
o It uses DAX (Data Analysis Expressions) to perform complex calculations and
aggregations.
6. Filters and Slicers

o Users can filter data across visuals using slicers or filters to customize views according to

needs.
7. Natural Language Query (Q&A)
o Users can ask questions in plain English like “show sales by region” and Power BI will

respond with the relevant visual.

Did You Know?

“Did you know that Power BI supports custom visuals built using JavaScript and the D3.js
library? While most users rely on the default visualizations like bar charts or pie graphs, developers
can build entirely new types of visuals tailored to specific business needs—such as radar charts,
bullet graphs, or animated visuals. These custom visuals can be imported into Power BI using the

Visuals Marketplace.”

1.2.3 Benefits of Power BI for Organizations and Users

Power BI brings a wide range of benefits to both individual users and organizations:
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Power Bl Benefits Overview

Cloud-Based
Access _ EaseofUse

Scalability 4 Cost-Effective

Real-Time
Insights

Collaboration and
Sharing

DataIntegration ~~ Improved
Decision-Making

Fig.1.2. Benefits of Power BI for Organizations and Users

o Ease of Use

o Power BI has a familiar interface, especially for users of Excel, making it easy to learn and
use.
o Cost-Effective
o Power Bl offers a free desktop version and relatively low-cost subscription plans, making it
affordable for small and large businesses.
o Real-Time Insights
o  With Power BI, users can access real-time data updates and live dashboards to track business
performance instantly.
o Improved Decision-Making
o Visual dashboards help stakeholders understand data quickly and make better decisions.
e Data Integration
o Power BI can pull in data from multiple sources, providing a unified view of the business.
e Collaboration and Sharing
o Reports can be published to the Power BI Service and shared securely with others inside or

outside the organization.

o Scalability
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o Power BI can handle growing data volumes and can scale up from individual reports to
enterprise-level solutions.
e Cloud-Based Access

o Reports and dashboards are accessible from anywhere via the cloud or mobile apps.

“Activity: Evaluate Business Impact of Power BI Dashboards”

Instruction to Student:
You are working as a Bl intern in a retail firm. Your manager wants to evaluate how Power BI can
improve decision-making. Using the “Retail Analysis Sample” dataset (available in Power BI’s

built-in samples):

1. Import the dataset into Power BI Desktop.
2. Create a dashboard showing:
o Total sales by region
o Category-wise profit margin
o Daily sales trend over the last quarter
3. Write a short (150-200 words) analysis answering:
o What new insights does the dashboard provide that Excel sheets could not?
o How can a regional manager use this dashboard for daily decisions?

Deliverable: Submit the dashboard (screenshot or .pbix file) and the written summary.

1.2.4 Comparison of Power BI with Other BI Tools

Power Bl is one of several Bl tools available in the market. Here's how it compares with some other popular

tools:
Feature Power BI Tableau Qlik Sense
Developer Microsoft Salesforce (Tableau) | Qlik
Learning Curve Easy for Excel users Moderate Moderate
Data Modeling Strong (DAX, Power Query) | Good Good
Visualization Excellent Excellent Good
Cost Affordable Higher Varies
Cloud Support Strong Strong Moderate
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Integration with Microsoft tools | Excellent Limited Limited
Natural Language Query Yes (Q&A feature) Limited No

Power BI stands out for its integration with the Microsoft ecosystem, strong data modeling, and cost-
effectiveness, making it a top choice for many organizations, especially those already using Microsoft 365

tools.
1.3 Power BI Ecosystem

The Power BI ecosystem is a combination of tools and platforms that work together to provide a seamless
experience for data analysis, visualization, collaboration, and accessibility. It is designed to support users
at different levels—analysts, business users, and decision-makers—whether they are working on their

desktops, in the cloud, or on mobile devices.
The ecosystem mainly consists of

o Power BI Desktop
e Power BI Service (Cloud)
e Power BI Mobile

o Tools that help integrate these platforms into a single workflow.

1.3.1 Power BI Desktop — Capabilities and Use Cases

Power BI Desktop is a Windows application that allows users to build data models, transform data,

and create interactive reports and visualizations.
Capabilities:

o Data connection from various sources (Excel, SQL Server, Web, SharePoint, etc.)
o Data cleaning and transformation using Power Query Editor

o Data modeling with relationships, hierarchies, and calculated fields

e Visual creation including charts, graphs, KPIs, maps, and tables

e DAX formulas for custom measures and calculations

e Drill-down features and filters to explore data in depth

Use Cases:

o Creating reports for sales performance, finance, operations, etc.
o Preparing data dashboards for team or management reviews

e Analyzing data trends, outliers, and business patterns
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o Building data models for predictive or comparative analysis

Power BI Desktop is where most of the development work happens before publishing it to the cloud.

1.3.2 Power BI Service — Cloud Collaboration and Sharing

Power BI Service is the cloud-based part of the ecosystem. It allows users to publish, share, and

collaborate on reports and dashboards created in Power BI Desktop.
Capabilities:

o Upload and publish reports from Desktop to the cloud

e Create dashboards by pinning visuals from multiple reports

e Setup data refresh schedules to keep reports updated

o Collaborate by sharing reports with teams or stakeholders

o Use Workspaces to manage report access and development within teams

o Setup row-level security (RLS) to control who sees what data

o Access Power BI Apps—bundled collections of dashboards and reports
Benefits:

o Centralized access to insights for everyone in the organization
e Secure sharing without emailing bulky files

o Live dashboards that reflect real-time data updates

o Supports alerts, subscriptions, and interactive Q&A

Power BI Service is essential for collaboration, especially in larger teams or enterprises.

1.3.3 Power BI Mobile — Access and Usage on the Go

Power BI Mobile includes mobile apps available for iOS, Android, and Windows devices, allowing users

to view, interact with, and share reports and dashboards while on the move.

Features:

e Access published reports and dashboards anytime, anywhere
e Receive push notifications for alerts and changes
e Use touch-enabled filtering and drill-downs

e Scan QR codes to open reports for physical assets or locations
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e Support for mobile-optimized layouts for better viewing

Use Cases:

o Executives tracking KPIs during travel
o Sales teams reviewing performance in the field
e Operations managers monitoring live data from shop floors
e Alerts on performance thresholds for real-time decision-making
Power BI Mobile ensures that decision-making is not limited to the office and supports real-time access

to critical insights.

1.3.4 Integration of Desktop, Service, and Mobile
The strength of Power Bl lies in how well its components integrate to form a complete ecosystem.
Workflow Integration:

1. Create a report using Power BI Desktop
2. Publish the report to the Power BI Service
3. Access and interact with the report via Power BI Mobile

Advantages of Integration:

e Seamless workflow from development to sharing

o Consistent access across devices

e Cloud-based backups and version control

o Shared dashboards for team collaboration

e One version of truth for the entire organization
This integration supports a flexible, agile BI environment, where users can work on different platforms
without losing data, access, or functionality. It also helps ensure that insights flow freely across devices

and teams, supporting better decision-making at all levels.

Did You Know?

“Did you know that once you publish a Power BI report from Desktop to the Cloud Service, you
can embed that report into a website or app using Power BI Embedded? This feature is used by
tech companies to integrate analytics into customer-facing portals—without users even realizing

they're viewing a Power BI report.”
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1.4 Installing and Setting Up Power BI Desktop

Power BI Desktop is a free Windows-based application used to build data models, reports, and
dashboards. This section walks through how to install the software, navigate its interface, connect to sample

data, and configure initial settings. It is the first step toward using Power BI effectively.

1.4.1 System Requirements and Installation Steps
System Requirements
Before installing Power BI Desktop, make sure your computer meets the following:

e Operating System: Windows 10, Windows 11, or Windows Server (64-bit)
o Memory: At least 4 GB RAM (8 GB recommended for large datasets)
o Disk Space: Around 2 GB free for installation
o .NET Framework: Version 4.7.2 or higher
e Processor: 1.4 GHz or faster, 64-bit processor
Power BI Desktop does not run on macOS or Linux directly. Mac users typically run it via virtualization

software.
Installation Steps

1. Visit the official Power BI download page.

2. Click "Download free" and choose the Microsoft Store or Direct Installer version.

3. Follow the prompts to install Power BI Desktop.

4. After installation, launch the app and sign in using a Microsoft account (optional but
recommended for publishing to the cloud).

Once installed, you’re ready to explore and build reports.

1.4.2 Navigating the Power BI Desktop Interface
The Power BI Desktop interface has several important sections:

e Ribbon (Top): Like in Excel or Word, the ribbon contains tabs such as Home, Modeling, Insert,

and View with various commands.
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Canvas (Center): This is your working area where charts, tables, and visuals appear.

Fields Pane (Right): Lists all tables and fields from your connected data sources.

Visualizations Pane (Right): Contains a library of charts and visuals (e.g., bar, line, pie, map).

Filters Pane (Right): Allows you to apply filters to entire pages, visuals, or specific fields.

Tabs (Bottom): Represents different report pages, like sheets in Excel.

Understanding the layout is important for efficient report building. You can drag-and-drop fields into the

canvas to create visuals.

1.4.3 Connecting Power BI to Sample Data

To begin working with Power BI, you’ll need to connect it to data.

Steps to Connect to Sample Data:

1.

A

Click “Get Data” on the Home tab.
Choose a data source (e.g., Excel, CSV, Web, SQL Server).

Browse and select a file (e.g., Excel sample).

Preview the tables and select the ones you want to import.

Click “Load” to bring the data into Power BL.

Once loaded, the data appears in the Fields pane, and you can begin dragging fields into visuals.

Microsoft also offers built-in sample datasets such as "Retail Analysis Sample" and "Financial Sample,"

which are useful for beginners to practice visualizations.

“Activity: Data Connection and Transformation Practice”

Instruction to Student:

Download a publicly available CSV file (e.g., “Global Superstore Orders”) from Kaggle or a

government data portal.

1. Open Power BI Desktop and connect to the CSV file.

2. Open Power Query Editor and perform the following:

o

o

o

o

Remove blank rows and irrelevant columns
Rename columns appropriately
Convert order date to date format

Create a new column for “Year” from the order date
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3. Load the cleaned data into Power BI and create a simple table visual showing Total Sales by
Year.

Deliverable: Submit the cleaned dataset (screenshot) and a screenshot of the final visual.
1.4.4 Basic Settings and Initial Configuration
Once Power Bl is installed and data is connected, you should explore a few important settings:
Auto Save and File Format

e Save your work using File — Save As.
o Power Bl saves files in .pbix format.

Data Refresh

o Ifyou're connected to a live data source (like a database or web feed), set up automatic refresh
options under Home — Refresh.
e You can define scheduled refresh when publishing to Power BI Service.

Theme and Layout

o Choose a report theme from View — Themes.
o This helps keep colors and formatting consistent across visuals.

Data Relationships

o Power Bl automatically detects relationships between tables.
e Check and manage them under Model view, where you can create or delete relationships.

Privacy Settings

e Adjust privacy levels under File — Options — Global — Privacy to define how data sources
interact.
These initial configurations help ensure your Power BI Desktop is ready for efficient and secure data

analysis.

Knowledge Check 1

Choose the correct option:

1. Which of the following best describes the main goal of Business Intelligence (BI)?
A) To store large volumes of data securely

B) To collect, analyze, and present data to support decision-making
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C) To create software applications for mobile devices
D) To replace human decision-making with automated systems
2. Which of these is not a key component of the Power BI ecosystem?
A) Power BI Desktop
B) Power BI Service
C) Power BI Mobile
D) PowerPoint BI
3. InPower BI, what is the purpose of the Power Query Editor?
A) To visualize charts and graphs
B) To write complex DAX formulas
C) To clean and transform data before loading it into the data model
D) To share reports with external users
4. Which feature of Power Bl allows users to create single-page visual summaries that highlight
key performance indicators?
A) Dataflow
B) Dashboard
C) Report
D) Dataset
5. Which of the following is a benefit of self-service BI tools like Power BI?
A) Only IT staff can generate reports
B) Data access is restricted to senior managers
C) Users can create their own reports and dashboards without programming

D) Reports are always published in print format

1.5 Summary

+¢ This module introduced the fundamentals of Business Intelligence (BI) and provided a comprehensive
overview of Power BI as a modern BI tool. We began by understanding what Bl is, its importance in
organizational decision-making, and how analytics supports different types of business insights—from
descriptive to prescriptive.

¢ The module then explored Power BI’s features and benefits, its ecosystem (Desktop, Service, and

Mobile), and how they work together for seamless data analysis and sharing. Finally, it walked through
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the installation and setup of Power BI Desktop, including system requirements, user interface, data
connections, and basic configurations.
By the end of this unit, learners should be comfortable with BI concepts and have a foundational

understanding of how to begin using Power BI for data analysis.

1.6 Key Terms

1.

Business Intelligence (BI) — A technology-driven process that helps organizations analyze data and
present actionable information for better decision-making.

Analytics — The systematic analysis of data to identify patterns, trends, and insights that support
decision-making.

Power BI — A business intelligence tool developed by Microsoft that allows users to connect to data
sources, create visual reports, and share insights across an organization.

Dashboard — A visual interface in Power BI that displays key metrics and data visuals on a single
screen, often used to monitor business performance.

Data Model — A structure within Power BI that organizes data tables and their relationships to enable
analysis and reporting.

DAX (Data Analysis Expressions) — A formula language used in Power BI to create custom
calculations and expressions within reports and dashboards.

Power BI Desktop — A free Windows-based application that allows users to build reports, create visuals,
and model data.

Power BI Service — The cloud-based platform where users can publish, share, and collaborate on Power
BI reports and dashboards.

Power BI Mobile — The mobile app version of Power BI, allowing users to access reports and

dashboards on smartphones and tablets.

. Self-Service BI — A feature that allows end-users, even without technical expertise, to explore data and

create their own reports and dashboards without relying on IT departments.

1.7 Descriptive Questions

1.
2.

Define Business Intelligence. How is it different from Business Analytics?

Explain any three key features of Power BI.
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3. Describe the roles of Power BI Desktop, Power BI Service, and Power BI Mobile in the Power BI
ecosystem.

What are the advantages of using Power BI for business reporting?

Outline the steps to install Power BI Desktop and connect it to a sample Excel file.

Compare Power BI with another BI tool of your choice based on usability and cost.

N e

Explain the importance of self-service BI and how Power BI supports it.

1.8 References

1. Microsoft Power BI Documentation: https://docs.microsoft.com/en-us/power-bi/
Ramesh, S. (2020). Business Intelligence Demystified. TechPress.

Kimball, R. & Ross, M. (2013). The Data Warehouse Toolkit. Wiley.
Choudhury, A. (2021). Power BI for Beginners. DataSense Publications.

w»ok »w N

Tableau vs Power BI Comparison. Gartner Magic Quadrant Reports.

Answers to Knowledge Check

Knowledge Check 1

1. B) To collect, analyze, and present data to support decision-making
. D) PowerPoint BI
. C)To clean and transform data before loading it into the data model

2
3
4. B) Dashboard
5

. C) Users can create their own reports and dashboards without programming
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1.9 Case Study

Transforming Retail Reporting with Power BI

Introduction

In today’s fast-paced retail industry, data is generated from multiple touchpoints—sales, inventory,

marketing campaigns, customer service, and more. However, for many small to mid-sized

businesses, this data remains underutilized due to fragmented systems and manual reporting

Processes.

RetailX, a mid-sized fashion retail chain operating across five cities, was facing difficulty in gaining

timely insights into store-level performance. The regional managers relied on Excel-based reports

compiled manually from different branches, leading to delays, data errors, and missed opportunities.

The company decided to explore Power BI, a self-service business intelligence tool, to centralize

and visualize their data. Within two months, RetailX transitioned from static reports to dynamic

dashboards, enabling real-time performance tracking and informed decision-making at all levels.

This caselet explores the key challenges RetailX faced, the solutions implemented using Power BI,

and the resulting business impact.

Background

RetailX operated on a traditional reporting model where branch managers submitted weekly Excel

sheets to the head office. These were then compiled by the analytics team into summary reports.

This manual approach resulted in:

Inconsistent data formats from different branches
Delayed reporting cycles (often 4-5 days)
Inability to analyze real-time sales trends

Difficulty in comparing performance across regions

RetailX’s leadership wanted a cloud-based, user-friendly, and visually engaging solution. After

reviewing various tools, they chose Power BI for its integration with Excel, robust data modeling,

and easy dashboard creation features.
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Problem Statement 1: Fragmented and Manual Reporting Process

RetailX’s reporting process was time-consuming and error-prone, limiting the team’s ability to react

quickly to business trends.

Solution: Power BI Desktop was deployed at each branch to extract, clean, and model local sales
and inventory data. These files were published to Power BI Service, where centralized dashboards
could be accessed by regional managers and executives. Automated data refresh schedules were

also implemented.
MCQ1
What was the primary benefit of moving RetailX’s reporting process to Power BI?

A) Reduced hardware costs
B) Enabled real-time, centralized, and automated reporting
C) Allowed managers to avoid reporting altogether

D) Increased manual data entry efficiency

Answer: B) Enabled real-time, centralized, and automated reporting
Explanation: Power Bl enabled RetailX to move from manual spreadsheets to real-time

dashboards that updated automatically, improving decision-making and reducing delays.

Problem Statement 2: Lack of Visibility into Store-Level Performance

The leadership team had no visual summary of how each store was performing in terms of sales,

profit margins, and customer retention.

Solution: Dashboards were created with region-wise and product-category filters, trend graphs,
and key performance indicators (KPIs). This helped identify underperforming branches and high-

demand product categories quickly.
MCQ2
Which Power BI feature helped RetailX compare performance across different stores?

A) File compression

B) Natural Language Queries
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C) Interactive dashboards with filters and visuals

D) Advanced coding scripts

Answer: C) Interactive dashboards with filters and visuals
Explanation: Dashboards allowed the leadership to filter data by location, product category, and

time period, making performance comparisons intuitive and fast.

Problem Statement 3: Ineffective Communication Between Sales and Inventory Teams

Due to isolated systems, sales teams were unaware of real-time stock levels, leading to over-

promising or missed sales.

Solution: By integrating inventory data into the Power Bl model, sales dashboards included live
stock data. Alerts were also added for low inventory levels using conditional formatting and email

notifications through Power Automate.
MCQ3
How did Power BI help improve coordination between sales and inventory departments?

A) By restricting access to sales data
B) By including live inventory updates in dashboards
C) By creating separate dashboards for each team with no overlap

D) By disabling dashboard filters

Answer: B) By including live inventory updates in dashboards
Explanation: The inclusion of real-time stock data in sales dashboards allowed teams to

coordinate better and avoid overselling or stockouts.

Conclusion

RetailX’s shift to Power BI transformed its data culture. The company reduced reporting time by
over 60%, improved cross-departmental coordination, and empowered store managers with insights
they could act on daily. Power BI’s integration of data, interactivity, and accessibility proved

essential in modernizing their business intelligence strategy.
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Key Takeaway: Implementing a Bl tool like Power BI not only enhances data visibility but also

improves operational efficiency and strategic decision-making.
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Unit 2: Data Import and Transformation

Learning Objectives

1. Understand how to connect Power BI to various data sources, including Excel, databases, and
online services.
2. Demonstrate the ability to perform data cleaning and transformation tasks using Power Query.
3. Explain the concept of ETL (Extract, Transform, Load) and the role Power Query plays within it.
4. Apply Power Query functions such as filtering, merging, and shaping data to prepare it for analysis.
5. Integrate Power Query seamlessly with both Excel and Power BI environments.
6. Evaluate the efficiency and reusability of queries created for recurring data preparation tasks.
7. Reinforce concepts through key term reviews, descriptive questions, and a real-world case study.
Content
2.0  Introductory Caselet
2.1 Connecting to Various Data Sources
2.2 Data Cleaning and Transformation Using Power Query
2.3 Understanding Power Query and its Role in ETL
24 Summary
2.5 Key Terms
2.6 Descriptive Questions
2.7  References
2.8 Case Study
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2.0 Introductory Caselet

"The Reporting Bottleneck: A Lesson in Data Chaos"

Background

Anjali is a junior business analyst at a logistics company. Every Monday morning, her team scrambles to
prepare a weekly operations report that pulls data from Excel files, SQL databases, Google Sheets, and
cloud-based inventory software. Each source requires a different format, and combining them is a

nightmare.

Her team wastes hours copying and pasting data, correcting mismatched formats, and handling broken
links. One Monday, a small error in the Excel sheet led to a major decision based on incorrect inventory

levels—and cost the company a key client.

During a training session later that week, Anjali is introduced to Power BI and Power Query. She’s
surprised to learn that Power BI can connect directly to dozens of data sources, from flat files to cloud

services, and clean them automatically using reusable queries.

She starts experimenting with Power Query and realizes that the real power of business intelligence lies
not just in visualizing data, but in how effortlessly you can connect to it, clean it, and shape it before

analysis.

Critical Thinking Question:

How can the ability to connect to multiple data sources in Power BI reduce errors and save time in real-

world business reporting?
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2.1 Connecting to Various Data Sources

Connecting to the right data is the first step in any BI process. Power Bl supports a wide range of data
sources—allowing users to import, link, or stream data from almost anywhere. This flexibility makes

Power BI a powerful self-service analytics tool for businesses of all sizes.

Types of Data Sources You Can Connect To in Power BI:

Which type of data source should | connect to in
Power BI?

Sources. S

Online Services
—

Sources

B categories

Fig.2.1. Types of Data Sources You Can Connect To in Power BI

1. File-Based Sources

o Excel Workbook (.xlIsx, .xIs)

o CSV and Text Files

e XML /JSON Files

o Folder (to connect multiple files in a directory)

2. Database Sources

e SQL Server
e MySQL
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e PostgreSQL

e Oracle

« IBMDB2

e Access Database

These allow for direct queries or data import from relational databases.
3. Online Services & Cloud Sources

e SharePoint Online

e OneDrive

e Azure SQL Database

o Google Analytics

o Salesforce

e Microsoft Exchange Online
e Web (APl or HTML tables)

These connections enable real-time or scheduled refreshes of data in dashboards.
4. Power Platform Sources

o Power BI datasets
o Power Apps
o Dataverse (formerly Common Data Service)

5. Other Categories

e SAP Business Warehouse
e Hadoop File (HDFS)

e Spark

e R and Python scripts

e OData feeds

o Blank Queries (for advanced users)

Modes of Data Connection in Power BI

1. Import Mode
o Loads a copy of the data into Power BI.
o Offers fast performance but requires periodic refresh to stay up to date.

2. DirectQuery Mode
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o Connects live to the source without storing data in Power BL
o Allows real-time reporting but may be slower depending on the source.

3. Live Connection
o Used with Power BI datasets or Analysis Services.

o Data is managed and secured at the source level.

Steps to Connect to a Data Source in Power BI Desktop:

1. Open Power BI Desktop.

Click on Home — Get Data.

Choose your data source type (e.g., Excel, SQL Server).
Browse and select your file or server.

If needed, enter credentials or connection settings.

Select the desired tables or views.

A Gl o

Preview and load the data, or click Transform to clean it in Power Query.

Best Practices When Connecting to Data Sources:

o Always verify column headers and data types.
o Use Power Query transformations to clean data before loading.
o For large datasets, consider DirectQuery or data filtering at source level.
e Secure credentials and use Organizational Privacy Levels.
o Leverage data gateways to connect on-premise data sources to cloud reports.
Power BIs strength lies in its ability to simplify complex data retrieval from multiple systems and make

it accessible for quick analysis and visualization.

2.1.1 Importing Data from Excel

Excel is one of the most commonly used tools for storing structured data in businesses. Power BI provides

a simple and seamless way to import data directly from Excel workbooks.
Steps to Import Excel Data into Power BI:

1. Open Power BI Desktop.
2. Click on Home — Get Data — Excel.
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4. Anavigator window appears showing the sheets and tables available.
5. Select the sheet or named table you want to load.
6. Click Load to import directly, or Transform Data to clean and edit in Power Query.

Tips:

o It's better to format your Excel data as a Table in Excel before importing. This ensures column
names and ranges are detected correctly.

o Ifthe Excel file contains multiple sheets, you can choose which ones to load and combine them later
in Power Query if needed.

o After loading, the data becomes part of your Power BI model, and you can start building visuals

immediately.

2.1.2 Connecting to Databases (SQL Server, Access, etc.)

Power BI supports direct connections to many relational databases, allowing you to pull data from

structured and secure environments without exporting to flat files.

Common Supported Databases:

Unified Database Ecosystem

SQL Server
Microsoft sy
Access ) \
MysaL i é \
: ' Comprehensive
N | Database
I oy ", Support
PostgreSQL .

Oracle Database

Fig.2.2. Common Supported Databases
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¢ SQL Server
e Microsoft Access
e MySQL
o PostgreSQL
e Oracle Database
« IBM DB2
Steps to Connect to a SQL Server Database:

1. Goto Home — Get Data — SQL Server.
2. Enter the server name and database name (optional).
3. Choose the connection method:
o Import: Loads a copy of the data into Power BL
o DirectQuery: Queries the data in real time from the database.
4. Click OK.
5. Authenticate using Windows credentials, Database credentials, or OAuth, depending on your
setup.
6. Select the tables or views you need.
7. Click Load or Transform.

Why Use Database Connections?

o Ideal for large datasets.
e Allows live connections and refresh scheduling.
e Maintains data integrity and security.

e Supports writing custom SQL queries for advanced data retrieval.

Did You Know?

“Did you know that Power BI’s DirectQuery mode allows you to work with real-time data without
importing it? When connected to databases like SQL Server or Azure SQL, Power BI doesn’t store the
data—instead, it runs live queries against the source. This is useful for dashboards where up-to-the-
minute data is essential, such as stock trading or hospital emergency monitoring. However, this also

means performance depends heavily on the quality of your database and network speed.”

2.1.3 Importing Date
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Working with date and time fields is critical in Power BI because many business insights rely on time-

based analysis (e.g., sales over time, month-on-month growth, etc.).

When importing data from any source, date fields must be recognized correctly to enable timeline visuals,

date hierarchies, and filtering.
Common Issues with Date Fields:

o Imported as text instead of date/time.

e Mixed date formats (e.g., DD/MM/YYYY vs. MM/DD/YYYY).
e Missing or null values.

o Excel serial numbers instead of readable dates.

How to Handle Dates in Power BI:

1. During Import:
o Power BI often auto-detects date columns. Make sure the data type is set to Date/Time.
2. In Power Query:
o Use Transform — Data Type — Date/Time to correct format issues.
o Split date-time columns if you only need the date portion.
o Use "Using Locale'" option for international formats.
3. Creating Date Hierarchies:
o Power BI creates automatic hierarchies (Year, Quarter, Month, Day) when a field is correctly
typed as Date.
o You can use these in line charts, bar charts, slicers, etc.
4. Using Calendar Tables:
o For complex models, you may import or generate a Date Table with full calendar fields to
support time intelligence functions (e.g., YTD, MTD).

Best Practice:

Always validate that date fields are in the correct format before loading into the model, as fixing them

afterward can break visuals or calculations.

2.2 Data Cleaning and Transformation Using Power Query

Before data can be visualized or analyzed, it must first be clean, consistent, and reliable. Power Query in

Power BI offers a powerful set of data transformation tools that allow users to prepare their data without
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writing code. This section focuses on the most commonly used data cleaning operations that help improve

the quality and structure of data before analysis.

2.2.1 Removing Duplicates, Blanks, and Errors
Removing Duplicates
Duplicate rows can mislead analysis and inflate totals. Power Query allows users to remove them easily:

e Goto Home — Remove Rows — Remove Duplicates.
e You can select specific columns—duplicates will be removed based on matching values in those
columns.

Removing Blank Rows
Blank rows or columns reduce data quality and waste space:

o Use Remove Blank Rows from the Remove Rows menu.
o Alternatively, filter out rows with null or empty values using Filters.

Removing Errors
Power Query identifies errors during import or transformation (e.g., failed data type conversion).

o Use Remove Errors to clean a column.
o Use Keep Errors if you want to isolate problematic rows for inspection.

These steps ensure that the dataset is consistent and free from noise or corruption.

2.2.2 Splitting and Merging Columns

Sometimes data is not structured correctly—for example, full names in one column or separate address

fields.
Splitting Columns

e Use Split Column to divide values using a delimiter (e.g., comma, space, dash).
o Example: “John Smith” — “John” and “Smith”.
e Youcan split:

o By delimiter (e.g., comma, space)

o By number of characters
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o By positions or uppercase/lowercase letters

Merging Columns

o Combine two or more columns using Merge Columns.
o Choose a separator (space, comma, dash, or custom).
o Example: First Name + Last Name — Full Name

Both operations are useful for reshaping data to match reporting or visualization needs.

2.2.3 Changing Data Types (Text, Numbers, Dates)

Data types are one of the most critical foundations in Power BI. Every column of data imported into Power
BI must be assigned a type so that calculations, aggregations, and visualizations can function correctly. If
a data type is wrong—for example, a date stored as text—it can break formulas, distort charts, or prevent

relationships from being built between tables.

Power Query provides several data type options, and selecting the correct type ensures accuracy,

consistency, and efficiency in analysis.

1. Common Data Types in Power BI

Power Bl Data Types

Fig.2.3. Common Data Types in Power BI
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a) Text
e Definition: Stores alphanumeric strings such as names, IDs, categories, or labels.
o Example: Customer Name = "Ravi Sharma", Product ID ="P101".
o Usage: Used for categorical fields in charts (e.g., axis labels, slicers, legends).
b) Whole Number
e Definition: Stores integers without decimals.
o Example: Number of Units = 250, Quantity Ordered = 12.
o Usage: Useful for counts, IDs, or values that should never have decimal places.
¢) Decimal Number

Definition: A floating-point number type that can store very large or very small numbers with

decimals.
e Example: Price =599.99, Measurement = 3.14159.
o Usage: Appropriate for monetary values, scientific data, or when precision is required.
e Caution: Since this is floating-point storage, very large numbers may suffer from rounding errors.
d) Fixed Decimal Number
o Definition: Stores numbers with exact four decimal places of precision.
o Example: Interest Rate = 7.2500, Exchange Rate = 83.6543.

o Usage: Ideal for financial reporting, accounting, and currency calculations where exact precision is

critical.
e) Percentage
o Definition: Displays numbers as percentages by multiplying the value by 100 and adding a % sign.
o Example: Profit Margin = 0.25 — 25%, Growth Rate = 0.075 — 7.5%.
o Usage: Helps in ratio analysis, KPIs, and dashboards where percentages are easier to interpret.
f) Date

o Definition: Stores calendar dates only (year, month, day).
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o Example: Order Date = 01-Jan-2025, Joining Date = 15-Sep-2021.

o Usage: Used in time intelligence functions such as TOTALYTD, SAMEPERIODLASTYEAR.
g) Date/Time

o Definition: Stores both date and time in one field.

o Example: Transaction Timestamp = 01-Jan-2025 14:45:30.

o Usage: Required when analysis includes both daily and hourly granularity (e.g., call center data).
h) Duration

o Definition: Represents a span of time (difference between two dates/times).

o Example: Delivery Time = 2 days 6 hours, Service Duration = 03:45:00.

o Usage: Useful in logistics, project management, and SLAs (Service Level Agreements).
1) True/False (Boolean)

o Definition: Stores only logical values: TRUE or FALSE.

o Example: IsActive = TRUE, PaymentCompleted = FALSE.

o Usage: Helps in filters, conditional formatting, and DAX expressions.

2. How to Change Data Types in Power BI

1. In Power Query Editor:
o Click on the data type icon (ABC, 123, Calendar, etc.) next to a column name.
o Select the required data type from the dropdown menu.

2. From the Ribbon:
o Navigate to Transform — Data Type.
o Choose the desired data type.

3. Best Practice:

o Always set data types before loading data into the model. This ensures consistent

relationships, accurate measures, and correct visuals.
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3. Why Correct Data Types Matter

o Sorting Errors: A date stored as text may sort as April, August, December instead of chronological

order.

e Calculation Errors: Adding text-formatted numbers (e.g., "1000") may result in blank values instead

of sums.
o Visual Errors: Charts may fail to render properly if numeric fields are mistaken for text.

o Relationship Issues: Joining two tables on mismatched data types (e.g., text vs number) will not

work.

4. Example Scenarios

1. Sales Analysis
o Sales Amount — Decimal Number
o Units Sold — Whole Number
o Order Date — Date

2. HR Dashboard
o Employee ID — Text
o Joining Date — Date/Time
o IsPermanent — True/False

3. Financial Report
o Interest Rate — Fixed Decimal Number
o ROI — Percentage

o Reporting Period — Date
5. Key Takeaways
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o Choosing the correct data type is essential for accurate calculations and meaningful visualizations.
e Always verify and set data types at the Power Query stage before loading into Power Bl

o Use Fixed Decimal for precise finance data, Date/Time for time-series, and Text for categorical

fields.

o Incorrect data types lead to broken visuals, wrong summaries, and analytical errors.

2.2.4 Handling Missing Values
Missing data is common in real-world datasets. Power Query provides several ways to address it:
1. Replacing Nulls

o Use Replace Values to fill missing values with a default (e.g., “Not Available” or 0).
e This is helpful for text columns or numeric fields that must have a value.

2. Filling Down / Up

e Use Transform — Fill - Down or Up to fill missing cells with the value above or below.
o Useful in forms or datasets where values are grouped but not repeated in each row.

3. Removing Rows with Missing Values

e Use Remove Rows — Remove Blank Rows or filter out null values manually.
e This is common when missing data is not meaningful or cannot be recovered.

4. Replacing with Calculated Values

o Advanced users may create a conditional column that replaces nulls with the average or another
derived value.

Best Practice: Always check how many rows/values are missing and choose the handling method based on

context and business logic.
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2.3 Understanding Power Query and Its Role in ETL

In any Business Intelligence (BI) system, the quality of analysis depends on the quality of data
preparation. Before data is visualized in charts or used in reports, it goes through a structured process
called ETL: Extract, Transform, Load. Power Query is Microsoft’s tool designed to handle this process

efficiently in Power BI and Excel.

“Activity: Build a Reusable Query in Excel and Use It in Power BI”

Instruction to Student:

You work as an analyst and need to create a query that works both in Excel and Power BI.

1. Open Excel, go to Data — Get Data — From File — From Workbook, and load a small
dataset (e.g., product sales).
2. In Power Query Editor:
o Filter for only “Electronics” category.
o Group data by “Product Name” and calculate total quantity sold.
3. Load the transformed data back into an Excel sheet.
4. Save the workbook and then open Power BI Desktop.
5. Use Get Data — Excel to load the same query from your Excel file into Power BL.
Deliverable: Submit screenshots showing the Power Query Editor in both Excel and Power BI, and

explain in 100 words how reusability was achieved.
2.3.1 Concept of Extract, Transform, Load (ETL)
ETL stands for:

o Extract — Getting data from various sources (files, databases, APIs, etc.)
e Transform — Cleaning, reshaping, or modifying the data to make it usable
o Load — Bringing the cleaned data into a data model or visualization tool

This process ensures that raw, messy data becomes structured and ready for analysis.
Example in a Business Context:
Imagine you're analyzing sales data:

o Extract: Import CSV files from each region.

e Transform: Remove errors, correct date formats, and unify product categories.
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e Load: Add the final clean dataset into Power BI for dashboard creation.

ETL is the foundation of any reliable data reporting system.

2.3.2 Role of Power Query in ETL Process

Power Query is a data preparation tool embedded in Power BI, Excel, and other Microsoft applications. It

handles the ETL process visually and without requiring code (though advanced users can use M language).
Here’s how Power Query supports each step:

o Extract:
o Connects to multiple data sources like Excel, SQL Server, Web APIs, and more.
o Supports combining multiple files (e.g., from a folder).
e Transform:
o Clean and shape data using steps like filtering, merging, splitting, removing errors, changing
data types, etc.
o Every transformation is recorded as a step, which can be modified or reordered.

o Supports custom columns, conditional logic, and formula-based transformations.

o Once transformed, data is loaded into the Power BI data model or Excel worksheet.
o Supports refreshable queries so data can be updated automatically.

Power Query is user-friendly, yet powerful enough to handle complex workflows.

Did You Know?

“Did you know that every action you perform in Power Query—Iike renaming a column or
removing rows—is recorded in a special language called M (short for "Mashup')? While Power
Query provides a visual interface, the logic behind your data transformation steps is stored as M
code, which you can view and edit in the Advanced Editor. This means that even though it’s no-
code by default, Power Query allows for full scripting and customization when needed—making it

both beginner-friendly and powerful for advanced users.”
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2.3.3 Steps in Data Transformation Workflow
When working with Power Query, a typical data transformation workflow follows these steps:

1. Connect to Data Source
o Choose file, database, or online service.
2. Preview and Select Data
o Select sheets, tables, or fields to work with.
3. Apply Transformations
o Common transformations include:
= Removing rows/columns
= Changing data types
= Filtering rows
* Renaming columns
= Splitting columns
= Merging/joining queries
= Creating calculated columns
= Replacing values
4. Add Steps to Query
o Each change is saved as a “step” in the Applied Steps pane.
5. Validate Data
o Ensure data types are correct and structure matches requirements.
6. Load to Data Model
o Choose to load data into Power BI for visualization or into Excel for reporting.
7. Schedule Refresh (Optional)
o Setup automatic refreshes for data sources (especially in Power BI Service).

Power Query is a step-by-step pipeline, and users can always go back and modify any part of the workflow.

Did You Know?

“Did you know that Power Query can combine data from multiple Excel files stored in a folder—
even if the files are updated every week or have different names? Using the Folder connector, you

can extract and consolidate data from all the files in one step, even automate the process when new
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files are added. This feature is a huge time-saver for organizations that receive recurring data files

such as sales reports, attendance logs, or financial statements.”

2.3.4 Advantages of Using Power Query
Power Query offers several advantages that make it ideal for data preparation:

1. No Coding Required

o Offers a drag-and-drop, menu-based interface for non-technical users.
2. Reusable Queries

o Queries are saved and can be refreshed with new data, reducing repetitive work.
3. Supports Complex Transformations

o Even advanced tasks like merging datasets, unpivoting tables, and using conditional logic
are easily managed.
4. Combines Multiple Sources
o Data from different sources can be merged into one unified dataset.
5. Automation-Friendly
o Once created, queries can run automatically on schedule (in Power BI Service).
6. Error Handling
o Power Query highlights errors during transformation, helping users clean data safely.
7. Auditability
o Each transformation step is recorded, so the process is transparent and easy to track.
8. Integration with Excel and Power BI
o  Works consistently across both platforms, making it versatile for analysts and business users.
Power Query bridges the gap between raw data and analysis-ready models, enabling better business

insights with less manual effort.

2.4 Summary

% This module explored the foundational concepts of data preparation using Power Query within the
Power BI ecosystem. It began with an overview of how Power BI connects to a wide range of data
sources, including Excel files, databases, web services, and cloud platforms. Learners then examined
how to perform data cleaning and transformation using Power Query—applying techniques like

filtering, merging, changing data types, and creating calculated columns.
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¢ A deeper understanding of the ETL (Extract, Transform, Load) process highlighted Power Query’s
central role in shaping raw data into analysis-ready formats. Finally, the module explained how Power
Query integrates with both Excel and Power BI, allowing for reusable queries across platforms and
ensuring a seamless, end-to-end data pipeline.

« By mastering these tools and workflows, learners are equipped to automate repetitive data tasks, reduce

errors, and create clean datasets that power meaningful business insights.

2.5 Key Terms

1. Data Source — The origin of data, such as a file, database, website, or cloud service.

2. ETL (Extract, Transform, Load) — The process of collecting data, preparing it, and moving it into a
destination system for analysis.

3. Power Query — A Microsoft tool used to connect, clean, transform, and load data in both Power Bl and
Excel.

4. Data Transformation — The process of converting raw data into a usable format by editing, cleaning,
or restructuring it.

5. Applied Steps — A list of recorded transformations applied in Power Query that can be reviewed, edited,
or removed.

6. Query Editor — The interface in Power BI or Excel where data preparation takes place.

7. Merge Queries — A method to combine data from two or more tables based on matching values in key
columns.

8. Append Queries — A technique used to stack tables vertically when they have the same column
structure.

9. DirectQuery — A mode in Power BI where data remains in the source and is queried live, rather than
imported.

10. Data Model — The structure in Power Bl or Excel that holds the cleaned and prepared data for analysis

and visualization.

2.6 Descriptive Questions

1. Define ETL and explain its importance in Business Intelligence.
2. List three common types of data sources supported by Power BI.

3. What are the main steps involved in data transformation using Power Query?




ATLAS

ONIVERSITY

4. Explain the difference between merging and appending queries in Power Query.
5. Describe how Power Query integrates with both Excel and Power BI platforms.
6. What is the benefit of recording steps in Power Query’s Applied Steps pane?

7. Provide two examples of transformations commonly used in Power Query.

8. How does Power Query help reduce manual data preparation errors?

2.7 References

. Microsoft Documentation on Power Query: https://learn.microsoft.com/en-us/power-query

Gil Raviv (2018). Collect, Transform and Combine Data Using Power Query in Excel and Power BI.
Microsoft Press.

Ken Puls & Miguel Escobar (2021). M is for Data Monkey: A Guide to the M Language in Power
Query. Holy Macro! Books.

Microsoft Power BI Learning Path: https://learn.microsoft.com/en-us/training/powerplatform/power-bi

DAX Guide & Power Query M Reference: https://dax.guide/ | https://docs.microsoft.com/en-
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2.8 Case Study

“Streamlining HR Data Analysis Using Power Query”

Introduction

HRPro Solutions is a medium-sized HR consulting firm that collects employee data from multiple
clients. Their analysts were spending significant time merging data from Excel files, CSV exports,
and HRMS database reports, often leading to inconsistencies and delays in delivering insights to

clients.

Background

Previously, HRPro analysts manually cleaned and merged dozens of files using Excel. Each client
had different file formats, naming conventions, and data structures. This manual process took

several days per client per month.

After attending a workshop on Power BI and Power Query, the team decided to implement a
centralized data transformation pipeline using Power Query inside Power BI. Within weeks, they

automated 80% of their data preparation process.

Problem Statement 1: Manual Data Cleaning and Inconsistency

Analysts faced repeated tasks like removing blank rows, standardizing date formats, and renaming

fields—resulting in high risk of human error.

Solution:
Power Query was used to build standardized, reusable transformation steps. The firm created

templates that could be applied to different client data with minor adjustments.
MCQ 1
Which Power Query feature helps automate and reuse steps across datasets?

A) Quick Analysis
B) Applied Steps
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C) Dashboard Templates
D) Visual Filters

Answer: B) Applied Steps

Problem Statement 2: Inability to Combine Client Data Efficiently

Analysts struggled to combine multiple files and tables, especially when column names varied

slightly.

Solution:
Power Query’s Merge Queries and Append Queries were used to unify data, with custom columns
added to tag each client’s source. Errors due to mismatched headers were handled using conditional

logic and column mapping.
MCQ 2
Which Power Query technique is best for stacking multiple datasets with similar structure?

A) Merge Queries

B) Conditional Formatting
C) Append Queries

D) DAX Relationships

Answer: C) Append Queries

Conclusion

With Power Query, HRPro Solutions reduced data preparation time from 3 days to a few hours per
client. This allowed them to focus more on data analysis and client advisory, improving efficiency,

accuracy, and client satisfaction. The reusability and automation capabilities of Power Query made

it a game-changer in their operations.
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Unit 3: Introduction to Power BI

Learning Objectives

1. Understand the fundamentals of data modeling in Power BI, including relationships, tables, and data types.

2. Describe and apply DAX (Data Analysis Expressions) for creating custom calculated fields and measures.

3. Use DAX functions to calculate minimum and maximum values across various data dimensions.

4. Perform aggregation operations such as SUM, AVERAGE, COUNT, and DISTINCTCOUNT using DAX.

5. Implement time intelligence functions in DAX to compare data over time (e.g., YTD, QTD, MTD).

6. Summarize the key concepts and terminology introduced in Power Bl and DAX.

7. Answer descriptive questions to reinforce theoretical and practical understanding.

8. Apply learned concepts through a real-world case study using Power Bl and DAX for data visualization and
analysis.

Content

3.0 Introductory Caselet

3.1 Basics of Data Modeling in Power BI

3.2 Introduction to DAX (Data Analysis Expressions)

33 DAX — Minimum and Maximum

3.4 Aggregation Basics

3.5  Time Intelligence

3.6 Summary

3.7 Key Terms

3.8 Descriptive Questions

3.9  References

3.10  Case Study
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3.0 Introductory Caselet

"The Dashboard Dilemma: A Conversation Between Riya and Her Mentor"

Background:

Riya, a data analyst at a rapidly growing e-commerce startup in Bengaluru, is overwhelmed. Every day, she’s
expected to generate multiple reports, answer urgent stakeholder questions, and fix inconsistencies in data pulled
from various sources. Despite spending long hours on Excel sheets and ad hoc SQL queries, she feels she’s only
reacting—not analyzing.

One evening, she meets her former professor, Mr. Rajan, at a university alumni event. They sit down for coffee,
and Riya vents her frustration.

Mr. Rajan smiles gently and says,

“You don’t need more hours in the day—you need a model that works for you. Before you analyze, you must
organize. That’s the principle behind data modeling.”

He draws a simple sketch of tables, relationships, and measures on a napkin.

“Imagine your data like a city. Without a proper map, you'll keep getting lost. But once you build the model—the
roads, the intersections—you can drive anywhere.”

Over the next few weeks, under his guidance, Riya learns to use Power BI. She builds a clean data model, defines
key relationships, and replaces static reports with dynamic dashboards. Not only does her workload decrease, but
her insights become sharper. Her team starts seeing her not just as a report generator—but as a strategist.

By internalizing the power of modeling, Riya transforms her role from reactive to proactive.

Critical Thinking Question:

In complex business environments, how does a structured data model support better decision-making compared to

ad hoc reporting?
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3.1 Basics of Data Modeling in Power BI

Data modeling in Power BI is the process of structuring and connecting different sets of data in a way that makes
analysis easy and meaningful. Instead of keeping data scattered in different files or tables, Power BI allows users
to bring these tables together and create logical relationships between them. This makes it possible to ask complex
questions from the data and get accurate results without writing long formulas or repeating the same data across
tables.
Think of data modeling as designing a blueprint or map for how your data should be organized, connected, and
analyzed. It helps you avoid repetition, ensures accuracy, and improves performance when building reports and
dashboards.
Data modeling in Power Bl typically involves:

o Importing tables from one or more sources

o Defining relationships between tables

o Creating calculated fields and measures using DAX

e Cleaning and transforming data as needed
By creating a well-structured data model, users can analyze data faster and more accurately, make better decisions,

and reduce the need to manually fix data issues.

3.1.1 Concept of Data Modeling in BI
Data modeling in Business Intelligence (BI) refers to the method of organizing and structuring data so it can be
used efficiently for reporting and analysis. It is not about changing the data itself, but about how the data is
connected and interpreted.
In Power BI, data modeling usually starts with tables. Each table contains rows and columns, similar to an Excel
spreadsheet. However, instead of placing all data in a single big table, data modeling breaks it into smaller, related
tables. For example:

e One table might contain information about customers.

e Another table contains information about orders.

e A third table contains product details.
Rather than repeating the customer or product information in every order record, Power BI connects these tables

using relationships.
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The concept of data modeling includes:
o Entities: These are the real-world objects you want to represent, such as customers, orders, or products.
e Attributes: These are the details about the entities, such as Customer Name or Order Date.
o Relationships: These are the logical connections between the tables that define how data in one table relates
to data in another.
A good data model:
e Reduces data duplication
e Makes report creation faster and more accurate
o Enables flexible analysis across different categories
In Power BI, the Model View shows how all the tables are connected, and it allows users to visually define and

manage these connections.

3.1.2 Relationships Between Tables (One-to-Many, Many-to-Many)
Relationships define how tables in a data model are linked to each other. In Power BI, you use relationships to
connect columns in different tables that share common data. For example, the Customer ID in the “Orders” table
may match the Customer ID in the “Customers” table. This shared field allows Power BI to link the two tables.
There are different types of relationships based on how the data is structured. The most common ones are:
One-to-Many (1:*) Relationship
This is the most commonly used relationship type in data modeling.
Example:

e One customer can place many orders.

e So, the “Customers” table has one row per customer.

e The “Orders” table may have many rows for each customer (one row per order).
In Power BI:

e The "one" side is usually the dimension table (like Customers).

e The "many" side is the fact table (like Orders).
When you connect these tables through a common field like Customer ID, Power BI can summarize and filter the
“Orders” table based on data from the “Customers” table.

Many-to-Many (M:M) Relationship
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This type of relationship is used when a value in one table can match multiple values in another table, and vice
versa. These relationships are more complex and should be used with caution.
Example:

e A product can belong to multiple categories (e.g., "Electronics" and "Sale Items").

e A category can include multiple products.
This creates a many-to-many relationship between the “Products” and “Categories” tables.
Power BI supports many-to-many relationships using a bridge table (also called an intermediate or mapping table)
that connects the two tables through separate one-to-many relationships.
Power BI also allows you to define direct many-to-many relationships without a bridge table, but it's important to
understand the impact this has on filtering and aggregation. These relationships can lead to ambiguous results if not
handled carefully.
How Relationships Work in Power BI

o Relationships are defined by matching values in key columns (like Customer ID).

o When a relationship is active, filters applied to one table affect the other.

e You can set the cardinality (One-to-Many, Many-to-One, or Many-to-Many) and cross-filter direction

(Single or Both).

o Relationships can be active or inactive. Inactive relationships can be used selectively in DAX calculations.

3.2 Introduction to DAX (Data Analysis Expressions)

DAX, short for Data Analysis Expressions, is the formula language used in Power BI, Power Pivot, and Analysis
Services. It is designed specifically for data modeling and analysis, allowing users to create custom calculations
on data that goes beyond what is possible with built-in aggregations.

DAX is essential when you want to perform dynamic, context-sensitive, and custom calculations—for example,
computing year-to-date sales, comparing values across different time periods, or filtering results based on business

logic.

3.2.1 What is DAX and Why Use It?
What is DAX?

DAX is a formula language developed by Microsoft that allows users to create custom calculations and
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aggregations in Power BI models. It looks similar to Excel formulas but is much more powerful and is optimized
for relational data and columnar data models.
Why use DAX?
DAX is used to:

e Create calculated columns and measures based on data in your tables.

e Perform filtering, aggregation, and logical comparisons.

e Enable advanced analytics such as time intelligence (e.g., YTD, QTD, MTD).

e Provide context-aware calculations, where results change based on filters applied in a report or dashboard.
Without DAX, Power Bl reports are limited to basic summaries. With DAX, users can implement complex business

logic directly into the model.

3.2.2 Syntax and Structure of DAX Formulas

A DAX formula always starts with an equal sign (=) and includes:
e Functions: Predefined operations such as SUM, AVERAGE, IF, CALCULATE.
e Columns and Tables: Referenced using square brackets for columns ([Sales]) and table names if needed.
e Operators: Mathematical (+, -, *, /), comparison (=, >, <, >=, <=), and logical (&&, ||, NOT).

Basic Syntax Example:

= SUM(Sales[Revenue])

This formula returns the total revenue by summing all values in the Revenue column of the Sales table.

Using a condition:

= CALCULATE(SUM(Sales[Revenue]), Sales[Region] = "East")

This calculates total revenue only for rows where the region is East.

DAX formulas are sensitive to context, meaning the result of a formula can change depending on filters or the way

visuals are arranged.

3.2.3 Calculated Columns vs Measures
In Power BI, DAX is used to create two main types of expressions:
Calculated Columns

e Created at the row level of a table.

e Computed when data is loaded or refreshed.
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e Stored in memory as part of the table.
e Useful when you need new data fields that can be used like any other column (e.g., categorizing data).
Example:
Profit = Sales[Revenue] - Sales[Cost]
Measures
e (Calculated dynamically based on the filter context in a report or visual.
e Not stored in memory—computed only when needed.
e Ideal for summarizing or aggregating data.
e Used mainly in visuals (e.g., cards, tables, charts).
Example:

Total Revenue = SUM(Sales[Revenue])

Key Differences:
Feature Calculated Column Measure
Calculation Context | Row-by-row in table Depends on filter context in visuals
Storage Stored in the table Not stored; computed on demand
Use Case Creating new fields for slicing | Summarizing data in visuals

Did You Know?

Did you know that calculated columns are evaluated during data refresh and stored in memory, while
measures are only calculated on-demand during report interaction?

This means that excessive use of calculated columns can increase model size and slow down performance.
In contrast, measures are more performance-friendly and preferred for most calculations involving

aggregation.

3.2.4 Common DAX Functions and Operators
DAX includes a wide range of functions, which can be grouped into several categories:
Aggregation Functions

e SUM(): Adds all numbers in a column.
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e AVERAGE(): Calculates the mean of a column.
e  MIN(), MAX(): Returns the minimum or maximum value.
e COUNT(), COUNTA(), DISTINCTCOUNT(): Count values.
Logical Functions
o IF(): Returns a value based on a condition.
e AND(), OR(), NOT(): Logical operators.
Example:
= IF(Sales[Revenue] > 10000, "High", "Low")
Text Functions
o CONCATENATE(): Joins two text strings.
o LEFT(), RIGHT(), MID(): Extracts part of a text string.
o UPPER(), LOWER(): Converts text to upper or lower case.
Date and Time Functions
e TODAY(), NOW(): Returns current date or time.
e YEAR(), MONTH(), DAY(): Extract date parts.
o DATEDIFF(): Finds difference between dates.
Filter Functions
o CALCULATE(): Modifies filter context to compute values.
o FILTER(): Returns a table filtered by custom logic.
o ALL(): Removes filters from a table or column.
Operators
e Arithmetic: +, -, *,/
e Comparison: =, >, <, >= <=
e Logical: && (AND), || (OR), ! or NOT
Understanding and combining these functions allows users to create powerful calculations tailored to business

requirements.

3.3 DAX — Minimum and Maximum

In Power BI, identifying the minimum and maximum values in a dataset is a common and essential task in data

analysis. DAX provides built-in functions MIN() and MAX() to perform these operations easily and accurately.
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These functions are useful in a variety of scenarios, such as identifying the lowest-performing product, determining
the highest revenue month, or setting thresholds in dashboards. Both MIN() and MAX() can be used in calculated
columns, measures, and within more complex formulas using functions like CALCULATE() or FILTER().

3.3.1 Using DAX MIN() Function

Purpose:

The MIN() function returns the smallest value in a column or among multiple values.
Syntax:

MIN(<column>)

Or:

MIN(<valuel>, <value2>)

Example 1: Finding the minimum sales value

MinSales = MIN(Sales[TotalSales])

This measure returns the smallest value in the TotalSales column from the Sales table.
Example 2: Comparing two values

MinMargin = MIN(Sales[ProfitMargin], Sales[TargetMargin])

This formula returns the smaller of the two values for each row.

Use in Context:

The MIN() function is affected by the filter context. For example, if used in a visual filtered by region, it will return

the minimum value for that specific region only.

3.3.2 Using DAX MAX() Function

Purpose:

The MAX() function returns the largest value in a column or among multiple values.
Syntax:

MAX(<column>)

Or:

MAX(<valuel>, <value2>)

Example 1: Finding the maximum revenue

MaxRevenue = MAX(Sales[Revenue])
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This measure returns the highest revenue recorded in the dataset.

Example 2: Comparing two values

MaxMargin = MAX(Sales[ProfitMargin], Sales[TargetMargin])

This formula returns the greater of the two values for each row.

Use in Context:

Like MIN(), the MAX() function responds to filter context. It will return the maximum within the current report

selection (e.g., by product, category, or date range).

3.3.3 Business Applications of MIN() and MAX()
The MIN() and MAX() functions are widely used in business intelligence for various practical applications. Below
are some common use cases:
1. Performance Benchmarking
e MIN(): Identify the lowest-performing branch, product, or employee.
o  MAX(): Highlight top performers or best-selling products.
Example:
Show the product with the highest sales in a given month using MAX(Sales[SalesAmount]).
2. Threshold Analysis
e Use MIN() and MAX() to compare current performance against targets or limits.
Example:
If profit is below a certain minimum value, a conditional format can highlight the value in red.
3. Time-Based Reporting
e Determine earliest and latest transaction dates using MIN(Date[OrderDate]) and MAX(Date[OrderDate]).
Example:
Display the first and last sale date for a specific customer.
4. Inventory and Stock Management
o Identify items with the lowest or highest stock levels to optimize supply chain decisions.
Example:
Create a KPI card to show MIN(Inventory[StockLevel]) for alerting low inventory.

5. Financial Analysis
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o Highlight best and worst financial periods in dashboards by applying MAX() and MIN() on metrics like
profit, revenue, or cost.
These functions, while simple, become powerful when combined with other DAX functions and filter logic,

enabling advanced business insights.

“Activity 1: Analyzing Best and Worst Performing Products”

You are provided with a dataset containing sales data for various products across multiple regions. Use
DAX functions to identify:
1. The product with the highest total sales across all regions.
2. The product with the lowest sales in the current quarter.
3. Create two KPIs (using card visuals) in Power BI to display:
o Maximum Sales Value
o Minimum Sales Value
Then, answer the following:
o What patterns can you identify about the performance of top and bottom products?
o Suggest one action that management could take based on these insights.

Submit your Power BI file and a short write-up of your findings (150-200 words).

3.4 Aggregation Basics

Aggregation is the process of summarizing data by applying mathematical operations such as total, average, count,
or distinct count. Aggregations are central to data analysis and reporting in Power BI, enabling users to extract
meaningful summaries from large datasets.

DAX (Data Analysis Expressions) provides built-in aggregation functions that are simple to use but powerful in
their application. Understanding how these functions work allows users to perform accurate analysis and build

dynamic, interactive dashboards.

3.4.1 SUM() Function in DAX
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Purpose:
The SUM() function adds all the numeric values in a single column.
Syntax:
SUM(<column>)
Example:
TotalSales = SUM(Sales[SalesAmount])
This measure returns the total of all values in the SalesAmount column from the Sales table.
Behavior:
e Works only with numeric columns.
o Is affected by the filter context, meaning it calculates totals based on the current filters in the report.
Common Use Cases:
e Calculating total revenue, cost, or profit.

o Aggregating sales across time periods, products, or regions.

3.4.2 AVERAGE() Function in DAX
Purpose:
The AVERAGE() function returns the arithmetic mean (average) of the numeric values in a column.
Syntax:
AVERAGE(<column>)
Example:
AvgSales = AVERAGE(Sales[SalesAmount])
This measure returns the average sales amount per transaction.
Behavior:
o Works only with numeric data.
o Takes into account the current filters applied in the report.
Common Use Cases:
o Finding average order value.
e Calculating average delivery time or customer rating.

e Analyzing trends over time by comparing period averages.
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3.4.3 COUNT() and DISTINCTCOUNT() Functions

COUNT()

Purpose:

Counts the number of rows that contain non-blank values in a column.
Syntax:

COUNT(<column>)

Example:

OrderCount = COUNT(Sales[OrderID])

Returns the number of orders in the dataset.

DISTINCTCOUNTY()

Purpose:

Counts the number of unique values in a column.

Syntax:

DISTINCTCOUNT(<column>)

Example:

UniqueCustomers = DISTINCTCOUNT(Sales[ CustomerID])

Returns the total number of unique customers who placed orders.

Differences Between COUNT and DISTINCTCOUNT:

Function Counts Total Rows | Counts Unique Values
COUNT() Yes No
DISTINCTCOUNT() | No Yes

Common Use Cases:
o Counting total transactions, customers, or products.
o Identifying unique users, suppliers, or sales regions.

e Creating KPIs for dashboards.
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3.4.4 Practical Scenarios of Aggregations in Business Reports
1. Sales Reporting
e SUM(): Total revenue per region, product, or month.
e AVERAGE(): Average order size or average sales per customer.
e  COUNT(): Number of sales transactions.
e DISTINCTCOUNT(): Number of unique products sold.
2. Customer Analysis
e Use DISTINCTCOUNTY() to find how many individual customers made purchases.
o Apply AVERAGE() to find average spending per customer.
3. Inventory Management
e SUM(): Total stock on hand across all warchouses.
e COUNT(): Number of products currently in stock.
e DISTINCTCOUNT(): Number of unique SKUs available.
4. Human Resources
e COUNT(): Total number of employees.
e DISTINCTCOUNT(): Count of unique job titles or departments.
o AVERAGE(): Average age, salary, or years of experience.
5. Marketing Campaigns
e  COUNT(): Number of leads generated.
e DISTINCTCOUNT(): Number of unique campaign sources.
e SUM(): Total marketing spend.
e AVERAGEY(): Average cost per lead.

In each case, the choice of aggregation function depends on the business question being asked. These DAX

functions, when used properly, allow analysts to create insightful, high-impact visualizations and reports in Power

BL
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“Activity 2 : Creating Aggregated Insights for a Sales Dashboard”

You are working as a junior data analyst at a retail company. Using the provided sales dataset:

1. Create four DAX measures:
o Total Sales (using SUM())
o Average Order Value (using AVERAGE())
o Total Transactions (using COUNT())
o Unique Customers (using DISTINCTCOUNT())

2. Build a basic dashboard in Power BI showing:
o A summary table with the above measures by product category
o Two charts: one bar chart showing total sales by region, and one line chart showing monthly

sales trends
Instructions:
o Useslicers to allow filtering by year and region.
e Make sure your visualizations update based on user interaction.
Submit your Power BI dashboard file along with a short reflection (100—150 words) on how aggregation helped

simplify complex data.

3.5 Time Intelligence

Time intelligence in Power BI refers to a set of techniques and DAX functions that allow users to perform
calculations over time-based data. It enables comparison and tracking of performance across different time periods,
such as year-over-year growth, monthly trends, or cumulative totals.

Time intelligence is a crucial aspect of business analysis, as most key performance indicators (KPIs) are measured

over time—whether daily, monthly, quarterly, or yearly.

3.5.1 Concept of Time Intelligence in Power BI
Time intelligence involves understanding how data changes over time and using that to:
o Compare current values with past periods (e.g., this year vs last year).

e Analyze trends (e.g., cumulative sales over months).
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e Perform period-based aggregations (e.g., monthly average).
In Power BI, time intelligence is implemented using DAX functions that rely on a date table. These functions
work only when a proper date table is present and related to the fact table.
Examples of common time intelligence calculations include:

e Year-to-date (YTD) sales

e Month-over-month (MoM) growth

e Rolling 12-month average

e Same period last year (SPLY)

These calculations provide deeper insights into business trends and help stakeholders make informed decisions.

3.5.2 Understanding Date Tables: Calendar vs Auto-Date
A date table is a dedicated table that contains one row for each date in a given range and supports time-based
analysis.
Types of Date Tables in Power BI:
1. Auto-Date/Time Table:
e Automatically created by Power BI when you use a date field in visuals.
e Simple to use but limited in flexibility.
e Not recommended for complex models or multiple date fields.
2. Custom Calendar Table:
o A user-created table that includes a continuous range of dates.
o Offers full control and flexibility.
e Can include additional columns such as Year, Quarter, Month Name, Weekday, Fiscal Year, etc.
Creating a custom calendar table:
Calendar = CALENDAR(DATE(2018,1,1), DATE(2025,12,31))
Extended version with columns:
Calendar =
ADDCOLUMNS(
CALENDAR(DATE(2018,1,1), DATE(2025,12,31)),
"Year", YEAR([Date]),
"Month", FORMAT([Date], "MMMM"),
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"Month Number", MONTH([Date]),
"Quarter", "Q" & FORMAT([Date], "Q")
)
A proper date table must be marked as a "Date Table" in Power BI to enable full functionality of time

intelligence DAX functions.

Did You Know?

Did you know that Power BI’s Auto-Date/Time feature silently creates hidden date tables in the
background for each date field used in your model—even if you don’t ask it to?
These hidden tables consume memory and can create unintended relationships, especially in large
datasets or complex models.

That’s why expert modelers recommend turning off Auto-Date/Time in Power BI’s settings and using

custom calendar tables, which are more efficient, visible, and flexible.

3.5.3 Year-to-Date (YTD) Calculations
Definition:
Year-to-Date (YTD) refers to the accumulation of a metric (e.g., sales or profit) from the beginning of the year up
to the current date.
DAX Function:
TotalSalesYTD = TOTALYTD(SUM(Sales[SalesAmount]), Calendar[ Date])
e The TOTALYTD() function returns a running total of the specified measure.
o It requires a valid date column from a marked date table.
Use Case:

Track total revenue or expenses from January Ist to the latest available data point in the current year.

3.5.4 Quarter-to-Date (QTD) and Month-to-Date (MTD) Calculations
Quarter-to-Date (QTD)
Definition:

Quarter-to-Date calculates the cumulative value from the beginning of the current quarter up to the current date.
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DAX Function:
TotalSalesQTD = TOTALQTD(SUM(Sales[SalesAmount]), Calendar[ Date])
Use Case:

Evaluate sales performance within the current fiscal or calendar quarter.

Month-to-Date (MTD)

Definition:

Month-to-Date refers to the sum of values from the beginning of the current month to the current date.
DAX Function:

TotalSalesMTD = TOTALMTD(SUM(Sales[SalesAmount]), Calendar[Date])

Use Case:

Monitor sales growth during the current month as new data arrives daily.

3.5.5 Practical Applications of Time Intelligence

Unveiling Time Intelligence Applications

:l.-li Financial Reporting

‘.-. Inventory and Supply Chain
[0 o]

Fig.3.1. Practical Applications of Time Intelligence
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Time intelligence is used across industries to evaluate and compare performance over time. Some real-world
applications include:
1. Financial Reporting
e Year-to-date revenue and profit tracking
e Quarterly earnings comparison
e Same period last year (SPLY) analysis
2. Sales Dashboards
e Monitor month-to-date sales
o Compare current quarter sales vs previous quarter
e Analyze seasonal trends and patterns
3. Human Resources
e Track employee count growth over time
o Compare current and past attrition rates
4. Marketing Campaigns
e Measure campaign effectiveness across different months
o Track leads or conversions year-to-date
5. Inventory and Supply Chain
o Identify stock movement trends over months
e Monitor cumulative product returns
In all these cases, time intelligence enables stakeholders to make comparative, trend-based, and cumulative

analyses, leading to more strategic decisions based on temporal patterns.

Knowledge Check 1

Multiple Choice Questions (MCQs)

1. Which of the following best describes a measure in Power BI?
A. A field that stores text data for filtering visuals

B. A calculated result that changes based on filters applied
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C. A column added manually to a table
D. A primary key used for table relationships

Answer:

2. What is the purpose of a Date Table in Power BI when working with Time Intelligence functions?
A. To store user credentials for report access

B. To create calculated columns for text manipulation

C. To enable period-based calculations such as YTD, QTD, and MTD

D. To increase data refresh speed

Answer:

3. Which DAX function returns the number of unique values in a column?
A. COUNT()

B. CALCULATE()

C. DISTINCTCOUNT()

D. COUNTA()

Answer:

4. In a one-to-many relationship, which table is usually on the "one" side?
A. Fact table

B. Calendar table

C. Dimension table

D. Bridge table

Answer:




ATLAS

SKILLTECH
UNIVERSITY

3.6 Summary
+¢* In this unit, we explored foundational concepts and practical applications of data modeling and DAX (Data
Analysis Expressions) in Power BI. The section began by examining the basics of data modeling,
emphasizing the importance of structured table relationships in enabling accurate and scalable data analysis.

¢ We then introduced DAX, a powerful formula language used to perform custom calculations. Learners
examined the syntax and structure of DAX expressions and understood the distinction between calculated
columns and measures.

s Key DAX functions such as MIN(), MAX(), SUM(), AVERAGE(), COUNT(), and DISTINCTCOUNT()
were covered in detail, followed by the concept of Time Intelligence. Here, learners applied DAX to
perform period-based calculations such as YTD, QTD, and MTD, enabled by properly structured date
tables.

¢ Together, these components form the foundation for effective data analysis and dashboard creation in Power

BI, supporting real-time decision-making across various business functions.

3.7 Key Terms

o Data Modeling: The process of structuring data into related tables to support analysis and reporting.

o Relationship: A logical connection between two tables, usually based on a common key column.

o DAX (Data Analysis Expressions): A formula language used in Power BI for creating custom calculations.

o Calculated Column: A new column added to a table using DAX, calculated row-by-row.

o Measure: A dynamic calculation that aggregates data based on the filter context in a report.

o Aggregation: The process of summarizing data using functions like sum, average, or count.

o Time Intelligence: A set of DAX functions used to calculate values across time periods (e.g., Year-To-
Date, Month-To-Date).

e Calendar Table: A dedicated table containing a continuous range of dates, used for time-based calculations.

o Filter Context: The set of filters applied to data that affects how DAX calculations are evaluated.
3.8 Descriptive Questions

1. Explain the importance of data modeling in Power BI. How does it improve report performance and

accuracy?
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What are the key differences between calculated columns and measures in Power BI?

Write a DAX formula to calculate the total revenue and explain its components.

Describe how the MIN() and MAX() functions work in DAX. Give practical business examples of their
usage.

How do COUNT() and DISTINCTCOUNTY() differ? In what situations would you use each?

What is Time Intelligence in Power BI? Describe the role of a date table in enabling time-based calculations.
Provide DAX formulas for calculating Year-to-Date and Month-to-Date sales.

Describe practical use cases of aggregation functions in areas such as finance, HR, and marketing.

Discuss the role of filter context in DAX. How does it affect the output of a measure?

10. Why is a custom calendar table often preferred over the Auto-Date feature in Power BI?

3.9 References

1.
2.
3.

Microsoft Documentation — DAX Reference: https://learn.microsoft.com/en-us/dax/

Microsoft Power BI Learning Center: https://learn.microsoft.com/en-us/power-bi/

Russo, M., & Ferrari, A. (2020). The Definitive Guide to DAX: Business intelligence for Microsoft Power
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3.10 Case Study

Enhancing Sales Performance Reporting with Power BI in an E-Commerce Company

Introduction

In the fast-paced world of e-commerce, data-driven decision-making is essential for maintaining competitive
advantage. However, many companies still rely on spreadsheets for reporting, which can result in delays, manual
errors, and limited insights. This case study explores how a mid-sized e-commerce company overcame these
challenges by implementing Microsoft Power BI to automate sales reporting and gain real-time business
intelligence.

Through the use of interactive dashboards, a robust data model, and advanced DAX calculations, the company
significantly improved its ability to analyze sales trends, customer segments, regional performance, and time-based
metrics. This transformation enabled faster and more strategic decision-making, driving growth and operational

efficiency.

Background

The company previously relied on Excel spreadsheets to analyze its sales data across different time periods,
customer segments, and product categories. Reports were manually generated, leading to frequent errors and delays
in distribution. As the business expanded, these limitations became more pronounced, prompting the need for a
scalable and automated reporting solution.

Power BI was chosen for its powerful visualization capabilities, support for DAX (Data Analysis Expressions), and
seamless integration with existing data sources. The primary goal was to create an end-to-end reporting system that

could deliver real-time insights across departments and managerial levels.

Objectives
o Develop a centralized data model integrating Sales, Products, Customers, and Date tables.
o Use DAX to calculate the following key performance indicators (KPIs):
o Total Sales
o Average Sales per Transaction
o Number of Unique Customers
o Monthly and Yearly Sales Growth
o Year-to-Date (YTD) and Month-to-Date (MTD) Sales
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e Design an interactive Power BI dashboard with filters for region, product category, and date.

e Share the report with regional managers to support timely business decisions.

Steps Involved
1. Data Import and Cleaning
Data from multiple sources was imported into Power Bl and cleaned using Power Query. Tasks included
removing duplicates, standardizing formats, and handling missing values.
2. Data Modeling
Relationships were established between tables using primary keys. A star schema model was adopted to
optimize performance and clarity.
3. Calendar Table Creation
A custom calendar table was created to enable time intelligence functions. It was marked as a date table in
Power BI to support calculations such as YTD and MTD.
4. DAX Measures and Calculated Columns
Key measures were defined using DAX, including:
o Total Sales = SUM(Sales|[ Amount])
o Average Sales per Transaction = AVERAGE(Sales[ Amount])
o Unique Customers = DISTINCTCOUNT(Sales[CustomerID])
o Monthly Growth = (CurrentMonth - PreviousMonth)/PreviousMonth
o YTD Sales = TOTALYTD(|Total Sales], 'Calendar'[ Date])
5. Dashboard Design
Visualizations such as KPI cards, clustered bar charts, and line graphs were used to show trends and
performance metrics. Slicers were added for region, product category, and date range filters.
6. Report Sharing
The final report was published to the Power BI Service and shared with regional managers. Access

permissions were controlled using role-level security.
Expected Outcome

With Power Bl in place, the company achieved:

o Real-time access to key sales metrics.
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o Improved visibility into top-performing products and underperforming regions.
o Enhanced ability to identify seasonal trends and customer behavior.
e Reduced manual effort and reporting errors.

o Data-driven decision-making at both operational and strategic levels.

Conclusion

The implementation of Power BI enabled the e-commerce company to transform its data into actionable insights.
By creating a well-structured data model, leveraging DAX for analytical depth, and building interactive dashboards,
the organization improved its reporting process significantly. This digital shift not only reduced manual workload

but also empowered managers to make faster, data-informed decisions, driving performance and customer

satisfaction.
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Unit4: Visualization and Editing in Power BI

Learning Objectives

1.

A G

Understand the concept and importance of data visualization in data analysis.
Identify and describe various types of visualizations available in Power BI.

Learn how to format and edit visuals effectively to enhance readability and impact.
Summarize the key points and best practices related to visualization design.
Familiarize yourself with key terms used in Power Bl visualizations.

Answer descriptive questions to reinforce understanding of visualization techniques.

Apply concepts in a real-world context through a Power BI case study.

Content

4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

Introductory Caselet

What is Data Visualization?

Types of Visualizations in Power BI
Formatting and Editing Visuals
Summary

Key Terms

Descriptive Questions

References

Case Study
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4.0 Introductory Caselet

“The Numbers That Spoke: A Farmer’s Journey with Power BI”

Background:

In the semi-rural town of Nashik, Maharashtra, 38-year-old Meena runs a family-owned grape farm. For
years, she has relied on instinct, experience, and notebooks filled with weather notes, pesticide logs, and
yield records. But unpredictable weather and changing market prices have made farming increasingly
difficult.

During a visit from her tech-savvy nephew, Rishi—a data analyst from Pune—she vents her frustrations.
Rishi listens, then opens his laptop and says,

“Maasi, what if your data could talk to you?”

Curious, Meena watches as Rishi uploads her handwritten records into Excel, then imports the file into
Power BI. Within minutes, colorful charts begin to appear: rainfall trends, cost-versus-yield graphs, even
a map showing transport times to markets.

Meena is amazed. She had never seen her farm visually before. The charts reveal patterns she had sensed
but couldn’t prove—Ilike how pest outbreaks correlate with early rains or how price dips follow festival
weeks.

By the end of the day, Meena has a dashboard on her phone. It’s simple, but it tells a powerful story.

As she says with a smile, “This is the first time I’ve seen my farm like a business.”

Critical Thinking Question:

In what ways can data visualization tools like Power BI transform decision-making in traditional, non-tech

industries such as agriculture?
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4.1 What is Data Visualization?

Data visualization is the process of turning raw data into a visual format—Ilike charts, graphs, and maps—
so that the information is easier to understand, analyze, and use for decision-making. Humans are naturally
visual learners, and we process images much faster than text or numbers. By using visual tools, we can spot

trends, patterns, and relationships that may not be obvious from raw data alone.

4.1.1 Concept of Data Visualization
The concept of data visualization refers to the practice of representing numerical or categorical data using
visual elements. This could be something as simple as a bar chart showing monthly sales or a complex
dashboard with multiple visuals showing financial, operational, or customer data.
The goal is to make large or complex datasets more accessible. Instead of reading through pages of numbers
in a spreadsheet, users can quickly see what’s happening through visuals.
For example:

e Aline graph can show how sales change over time.

e A pie chart can show how market share is divided among competitors.

e A map can show where customers are located.

Visualization helps translate data into a “story” that people can understand and act on.

4.1.2 Why Visualization is Important in Decision-Making
Making good business decisions depends on understanding data clearly and quickly. When data is only
available in raw form—such as spreadsheets full of numbers—it can be difficult and time-consuming to
interpret.
Visualization simplifies this by:

o Highlighting trends: A graph can immediately show whether sales are going up or down.

o Revealing patterns: A heatmap might show that most website traffic happens on weekends.

o Identifying outliers: A scatter plot could reveal a product that performs much better or worse than

others.

Because visuals reduce cognitive load (the mental effort required to process information), they enable
decision-makers to spot problems, evaluate performance, and act faster. In fast-paced business

environments, this speed and clarity can offer a competitive advantage.

e
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4.1.3 Power BI’s Role in Converting Raw Data into Visual Insights

Power BI Data Analysis Cycle

Connect to

Data
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Fig.4.1. Power BI’s Role in Converting Raw Data into Visual Insights

Power Bl is a powerful business analytics tool developed by Microsoft. It allows users to connect to various
data sources, clean and transform data, and then visualize it using a wide range of visual elements.
Here’s how Power BI helps:
« Data connection: Power BI connects to Excel files, databases, cloud services, and more.
o Data transformation: It helps clean and shape raw data—removing duplicates, formatting
columns, and combining datasets.
e Visualization: Users can create charts, tables, and maps with just a few clicks.
o Dashboards: Multiple visuals can be combined into a single interactive dashboard.
o Interactivity: Power BI allows users to filter, drill down, and explore data by clicking directly on
visuals.
What makes Power Bl especially useful is that even non-technical users can build professional-quality

reports with little or no coding.

e
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Did You Know?

Power BI uses a technology called VertiPaq, an in-memory columnar storage engine that
compresses data and enables lightning-fast calculations—even for millions of rows. This engine is
what allows Power BI to provide real-time dashboards and perform complex measures without

slowing down performance.

4.1.4 Business Impact of Interactive Visualizations

Interactive Visualization's Business Impact

u\

Fig.4.2. Business Impact of Interactive Visualizations

Interactive visualizations are more than just static images. They respond to user input, allowing people to
explore data in real time. This interaction improves engagement, understanding, and action.
In business, the impact includes:

o Faster decisions: Interactive visuals help users quickly filter and find the data they need.

e Deeper insights: Users can “drill down” into visuals to explore different layers of information.

o Customized views: Stakeholders can adjust visuals to focus on what's most relevant to them.

e Collaboration: Dashboards can be shared across teams, encouraging discussion and shared

understanding.

e
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For example, a sales manager might click on a specific region in a map to see product performance only in

that area, or a finance officer might filter a revenue chart to view only the last quarter.

By empowering users with dynamic tools, interactive visualizations help organizations become more data-

driven and responsive.

4.2 Types of Visualizations in Power BI

Power BI offers a wide range of visualizations to help users understand and present data effectively. Each

type of visual serves a different purpose—some are best for comparisons, others for showing trends, and

some for displaying summary metrics. Choosing the right visual depends on the type of data and the

message you want to communicate.

4.2.1 Basic Visuals: Bar, Column, Line, Pie, Donut, Table, Matrix

These are the most commonly used visuals, suitable for simple data analysis.

Bar Chart: Displays data using horizontal bars. Useful for comparing categories (e.g., sales by
product).

Column Chart: Similar to a bar chart, but uses vertical bars. Often used to show data over time.
Line Chart: Connects data points with lines. Best for showing trends across time (e.g., revenue by
month).

Pie Chart: Displays data as slices of a circle. Used to show parts of a whole (e.g., market share).
Donut Chart: Similar to a pie chart, but with a hole in the middle. Often used for aesthetic or design
purposes.

Table: Shows data in rows and columns, like in Excel. Useful for detailed or tabular data.

Matrix: Like a table, but allows grouping by multiple categories. Often used for cross-tab reports

(e.g., sales by region and product).

4.2.2 Comparison Visuals: Stacked vs. Clustered Charts, Waterfall, Funnel

These visuals are ideal for comparing data across different groups or showing how values build up or reduce

over time.

e

Stacked Column/Bar Chart: Shows the total of multiple sub-categories stacked in a single bar.
Helps visualize both total and individual contributions.
Clustered Column/Bar Chart: Displays bars side by side for easy comparison between sub-

categories.
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o Waterfall Chart: Shows how an initial value increases or decreases through a series of steps (e.g.,
profit analysis starting from revenue, subtracting expenses).
o Funnel Chart: Used to represent stages in a process (e.g., sales pipeline). Each stage is shown as a

segment of decreasing size.

4.2.3 Trend & Distribution Visuals: Line, Area, Scatter, Histogram
These visuals help identify patterns, trends, and the distribution of data.
e Line Chart: Useful for showing continuous trends over time. Can display multiple lines for
comparison.
e Area Chart: Similar to a line chart, but the area under the line is filled with color. Good for showing
cumulative data or volume.
e Scatter Plot: Displays individual data points based on two numeric values. Useful for finding
correlations or patterns.
o Histogram: Groups data into ranges (or bins) and shows how many values fall into each range.

Helps analyze distribution and frequency.

“Activity: Exploring Sales Trends with Line and Area

Instruction to Students:
Use a sample dataset of monthly revenue from January to December for three product categories:
Electronics, Apparel, and Groceries. Import the dataset into Power BI. Create two visuals:

1. A Line Chart showing revenue trends across months for each category.

2. An Area Chart for the same data to compare the visual effect.
Observe how the charts differ in conveying cumulative vs. individual performance. Submit a screenshot
of both visuals and write a brief reflection on which chart better helps in understanding the performance

trends and why.

4.2.4 KPIs & Summary Visuals: Cards, Gauges, KPI Visuals
These visuals provide a quick snapshot of key performance metrics.
o Card: Displays a single number, such as total revenue or number of customers. Simple and direct.

e Multi-Row Card: Shows multiple numbers in a compact format.

e
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e Gauge: Visualizes performance against a target using a speedometer-like display.
o KPI Visual: Compares actual performance to a target and shows the difference using colors or

symbols. Good for tracking goals.

4.2.5 Geo Visuals: Maps

These visuals help represent data with geographical locations.
e Map (Basic Map): Plots data points on a world map based on locations like city, country, or region.
o Filled Map: Colors entire areas (such as countries or states) based on values (e.g., sales by region).
o Shape Map: Allows custom geographic or non-geographic shapes to be filled based on values.
e ArcGIS Map: A more advanced map visual that provides detailed geographical data and layers,

ideal for location-based analysis.

Did You Know?

In Power BI, you can integrate ArcGIS Maps for advanced geospatial analytics, including heat zones,
drive-time areas, and demographic overlays. This feature is powered by Esri and can go far beyond
just pinning locations on a map—it's used by urban planners, environmental scientists, and logistics

companies for high-level spatial analysis.

4.3 Formatting and Editing Visuals
Creating visuals is just the first step in data storytelling. To make your visuals clear, professional, and
impactful, Power BI allows you to format and customize almost every part of your visual. This includes

changing the chart type, adjusting axes, adding labels, and choosing the right colors and themes.

4.3.1 Changing Chart Types and Customizing Visual Selection
Once you have added a visual, Power BI allows you to easily change its type or customize it for better
understanding.
e Changing Chart Types:
After selecting a visual, you can switch it to another type (for example, from a column chart to a
line chart) by simply choosing a new visual from the “Visualizations” pane. This helps when you
want to try different formats to find the one that best communicates your data.
e Customizing Visuals:

Each visual type offers different formatting options. For instance, you can change the number of

e
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data fields used (e.g., add multiple series), apply filters to the visual, and sort the values in
ascending or descending order. The customization panel also lets you turn on or off different parts
of the visual like legends, labels, or tooltips.

Best Practice:

Choose the visual type based on the story you want to tell. For example, if you want to compare

items, bar or column charts work best. For trends, use line charts.

4.3.2 Editing X & Y Axes, Adding Data Labels, Legends, and Titles

To make visuals more readable and informative, Power Bl allows you to edit various elements:

X & Y Axes:

You can change the scale, minimum/maximum values, and display units (e.g., thousands,
millions). You can also rename axis titles to be more descriptive and decide whether to show or
hide them.

Data Labels:

These show the actual values on the chart (like numbers above bars or points on a line). They help
users read exact values without hovering or guessing.

Legends:

Legends explain what different colors or lines represent in the visual (e.g., different regions or
product categories). You can move legends to the top, bottom, left, or right of the visual, or turn
them off completely.

Titles:

Adding a clear, meaningful title helps users immediately understand what the visual is about. You
can edit the font, size, and alignment of the title.

Best Practice:

Use simple, readable fonts and keep titles short but informative. Avoid cluttering the visual with

too many labels or elements.

4.3.3 Formatting Colors, Themes, and Backgrounds

Visual appeal is important in dashboards and reports, especially when presenting to others.

e

Colors:
You can change the color of bars, lines, and data points to match your brand or highlight important
values. Conditional formatting can also be used to color-code values based on rules (e.g., red for

negative growth).
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Themes:

Power BI offers built-in themes that apply consistent colors and fonts across your report. You can
also import custom themes in JSON format for full control over the visual appearance.
Backgrounds and Borders:

You can add backgrounds or borders to visuals to separate them from others on the same report
page. You can also adjust transparency levels to blend visuals into the background.

Best Practice:

Use consistent colors to represent the same categories across all visuals. Avoid using too many

bright or clashing colors, as they can distract from the data.

4.3.4 Adding Conditional Formatting (Heat Maps, Color by Rules)

Conditional formatting is a feature in Power BI that changes the appearance of visuals based on the data

values. It helps highlight important trends or outliers automatically.

Heat Maps in Tables or Matrices:
Power BI allows you to apply color gradients to cells based on their values. For example, higher
sales figures could appear in darker green, and lower ones in lighter green or red. This helps users
spot extremes and patterns quickly without reading each number.
Color by Rules:
You can set specific rules to change colors based on conditions. For example:
o Ifprofit margin > 20%, color the bar green.
o Ifsales <%1,00,000, color it red.
How to Apply:
Select a visual like a table or bar chart — go to the “Format” pane — choose the relevant field
under Data colors or Conditional formatting — set the rules or gradient.
Use Case:

Conditional formatting is especially useful in dashboards where users need to focus on

performance, targets, or exceptions without digging into details.
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“Activity: Highlighting Sales Performance Using Conditional Formatting”

Instruction to Students:
You are given a dataset containing monthly sales data of five products across four regions. Import this
dataset into Power BI and create a Matrix visual showing products in rows and regions in columns
with total sales as values. Apply conditional formatting to the sales values so that:

e High-performing cells (above ¥50,000) appear in green

e Moderate-performing cells (330,000-%50,000) appear in yellow

e Low-performing cells (below 230,000) appear in red
Export the report as a PDF or share the Power BI link. Submit a short interpretation of the heatmap—

mentioning which regions and products need strategic focus.

4.3.5 Sorting and Arranging Visuals for Clarity
A well-arranged report is easier to read and understand. Power BI provides sorting and layout tools to make
the report page clean and logical.
e Sorting Visuals:
You can sort bars, columns, or other visuals based on:
o Alphabetical order (e.g., names of products)
o Numerical values (e.g., highest to lowest sales)
o Custom sort order (e.g., months arranged from Jan to Dec)
Sorting helps the reader quickly identify the best- or worst-performing categories.
e Arranging Visuals:
Proper spacing and alignment ensure that the report looks professional.
o Use grid lines and snap-to-grid options to align visuals evenly.
o Keep similar visuals grouped together for context (e.g., sales and profit charts side by side).
o Use white space to avoid clutter and separate sections.
o Best Practice:
Organize visuals in a left-to-right and top-to-bottom flow (like how people read). Important

metrics should be placed at the top or center.

e
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4.3.6 Managing Multiple Visuals: Align, Group, Layer Order
When working with multiple visuals on the same page, managing their layout is important for design clarity
and user experience.
o Align:
Select multiple visuals and use the Align tool to make sure their tops, bottoms, centers, or sides line
up perfectly. This improves symmetry and professionalism.
e Group:
Grouping allows you to treat several visuals as one unit. When grouped, you can move or resize
them together without affecting individual layout. This is useful for dashboards that contain sections
(e.g., a revenue section with three visuals).
o Layer Order (Z-order):
In Power BI, visuals can overlap. The layer order (also called Z-order) decides which visual
appears on top. For example:
o A background image should be sent to back
o A KPI card should be brought to front to be fully visible
e Use Case:
These layout tools are essential when designing complex dashboards with interactive elements,

images, and multiple charts. They help keep everything clean, readable, and in order.

Knowledge Check 1

Choose The correct Options :

Q1. What is one of the main benefits of using data visualization in business decision-making?
A) It hides unnecessary information
B) It reduces file sizes for reports
C) It helps users quickly identify patterns and trends

D) It limits access to sensitive data

Q2. Why are interactive dashboards preferred over static reports?
A) They take less time to design
B) They allow users to explore data dynamically
C) They use fewer charts and visuals

D) They are easier to print

e
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Q3. Which chart is best suited for showing how a starting value changes due to gains and losses?
A) Pie Chart
B) Funnel Chart
C) Waterfall Chart
D) Line Chart

Q4. What is the purpose of adding data labels to a chart?
A) To create a border around visuals
B) To display exact numeric values directly on the chart
C) To hide axis titles
D) To apply filters to the dataset

Q5. What does conditional formatting in Power BI allow you to do?
A) Add new data sources
B) Change visual appearance based on specific data values
C) Create separate dashboards
D) Import Excel files

4.4 Summary
% In this unit, we explored the fundamentals and practical aspects of data visualization using Power
BI. We began by understanding what data visualization is and why it plays a critical role in data
analysis and decision-making. We then examined the various types of visuals available in Power
BI, ranging from basic bar charts to advanced geographical maps. This was followed by a detailed
look into how visuals can be formatted and customized to make them more insightful and impactful.

¢ Proper visualization not only enhances the readability of data but also reveals hidden patterns and
trends. By learning how to format visuals, apply conditional formatting, and organize them clearly
on a report page, users can create interactive dashboards that support business goals. Power BI’s

flexibility allows even non-technical users to build rich, dynamic reports that communicate data

stories effectively.

e
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4.5 Key Terms

Data Visualization: The graphical representation of data using visual elements like charts, graphs,
and maps.

Power BI: A Microsoft business analytics tool used for data modeling, reporting, and visualization.
Chart Type: The specific style of data visualization, such as bar chart, pie chart, line chart, etc.
Axis: A line on a chart that defines how values are plotted (X for categories, Y for values).
Legend: A guide that explains the meaning of colors, symbols, or patterns in a chart.

Conditional Formatting: Rules that automatically change the appearance of visuals based on data
values.

Dashboard: A collection of visuals presented on a single page for data analysis and monitoring.
KPI (Key Performance Indicator): A metric used to evaluate the success of an activity or
organization.

Slicer: An interactive filter used to control what data is displayed in one or more visuals.

Theme: A set of pre-defined visual formatting rules applied across a Power BI report.

4.6 Descriptive Questions

1.

W ©® N N kWD

What is data visualization and why is it important in business intelligence?

Describe any three types of basic visuals available in Power BL.

How does Power BI help convert raw data into meaningful insights?

What is the difference between a stacked column chart and a clustered column chart?
Explain the role of conditional formatting in enhancing data understanding.

How can sorting and aligning visuals improve the clarity of a Power Bl report?

What are KPI visuals, and how are they used in performance monitoring?

How does Power BI support interactive and user-driven analysis through visuals?

What are the benefits of using geographical visuals like maps in Power BI?

10. List and explain any three formatting options available in Power BI for customizing visuals.

4.7 References
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Microsoft Power BI Documentation. (n.d.). Retrieved from https://learn.microsoft.com/power-bi/
Few, S. (2009). Now You See It: Simple Visualization Techniques for Quantitative Analysis.

Analytics Press.
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e  McKinney, W. (2012). Python for Data Analysis: Data Wrangling with Pandas, NumPy, and
IPython. O’Reilly Media.

o Power Bl Community Forum. (n.d.). Retrieved from https://community.powerbi.com

Answers to Knowledge Check

Correct Answers For Knowledge Check 1:

C) It helps users quickly identify patterns and trends
B) They allow users to explore data dynamically

C) Waterfall Chart

B) To display exact numeric values directly on the chart

B) Change visual appearance based on specific data values
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4.8 Case Study

Using Power BI to Drive Performance in Retail

Introduction

In today’s competitive retail environment, data is generated at every customer interaction—whether
online or offline. However, collecting data is not enough. For decision-makers to act quickly, the
data must be presented in a way that is understandable, interactive, and actionable. This is where
business intelligence tools like Power BI become crucial.

This caselet explores how a mid-sized retail company used Power BI to transition from spreadsheet-
based reporting to interactive dashboards. It highlights how visualizations enabled better inventory
planning, targeted marketing, and real-time performance tracking across multiple locations. It also
identifies common challenges such as selecting appropriate visuals, formatting dashboards, and
managing visual clutter, along with practical solutions.

The objective is to demonstrate how well-designed dashboards and effective formatting practices

can drive better insights and decisions in business settings.

Background

Retail managers are often responsible for monitoring sales, stock levels, footfall data, employee
productivity, and customer preferences across different branches. Traditionally, this required
juggling multiple Excel reports and manually prepared presentations.

Rahul, a regional manager for a national clothing retail chain, found this method both time-
consuming and prone to error. With more than 15 outlets under his supervision, he struggled to gain
real-time visibility into store-wise performance. Each week, he relied on delayed reports compiled
from various data sources—often inconsistent and difficult to interpret.

To solve this, the company adopted Power BI as its central analytics tool. Data from point-of-sale
systems, CRM, and supply chain applications were integrated into a unified dashboard. Rahul could
now visualize key metrics like daily revenue, stock-out frequency, and best-selling products in real-
time.

By applying conditional formatting, heat maps, and trend visuals, Rahul was able to quickly spot
issues like declining sales in specific outlets or overstocked items. With improved formatting and
better layout, he shared interactive dashboards with store managers, enabling faster decision-making

across teams.
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Problem Statement 1: Ineffective Use of Visuals Leading to Confusion
One of the initial challenges faced by the analytics team was the overuse of inappropriate visual
types. For example, pie charts were used to compare too many categories, and complex data tables
were presented without filtering or color emphasis, making it difficult for users to interpret.
Solution: The team conducted a visualization audit and replaced confusing visuals with more
meaningful alternatives—using bar charts for comparisons, line charts for trends, and cards for
KPIs. They also applied themes and color rules to emphasize important data points and improve

clarity.

Problem Statement 2: Poor Formatting and Cluttered Dashboards

Several early dashboards were cluttered with too many visuals in random layouts. Important metrics
were buried under less relevant charts, and inconsistent font styles made the report hard to follow.
Solution: A standardized dashboard layout was created with clearly defined sections (Sales
Performance, Inventory Status, Customer Feedback). Alignment tools were used to arrange visuals
evenly. Key visuals were placed at the top, and consistent color themes were applied for better visual

balance.

Problem Statement 3: Lack of Interactivity and User Control

Users initially had no way to explore the data beyond what was shown. Static visuals offered little
insight into regional performance, product-level trends, or time-based comparisons.

Solution: Slicers and filters were added to make the dashboards interactive. Rahul could now drill
down into sales by city, product category, or date. This not only improved user engagement but also

empowered individual store managers to focus on their local performance.

Conclusion

The case demonstrates that simply having data is not enough—how the data is visualized and
formatted plays a key role in enabling effective decisions. By using Power BI’s features such as
conditional formatting, proper chart selection, and layout management, the retail company improved
its decision-making speed, transparency, and overall business performance.

A well-designed dashboard became not just a reporting tool, but a shared language for insights

across the organization.

e
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Unit5: Advanced Analytics and Collaboration

Learning Objectives
1. Understand the role of DAX in performing advanced calculations within Power BL
Apply the CALCULATE function to modify and control filter contexts.
Use ALL, ALLEXCEPT, and REMOVEFILTERS to manage and override filters effectively.
Differentiate between row context and filter context in DAX calculations.
Implement iterator functions like SUMX, AVERAGEX, and RANKX for row-by-row analysis.

Develop business-focused measures such as percentages, rankings, and time intelligence using DAX.

A G

Analyse real-world business scenarios through case studies using advanced DAX techniques.

Content

5.0 Introductory Caselet

5.1 Using DAX for Advanced Calculations

5.2 CALCULATE — The Most Important DAX Function
5.3 ALL, ALLEXCEPT, REMOVEFILTERS

5.4 Tterator Functions (SUMX, AVERAGEX, RANKX)
5.5 Summary

5.6 Key Terms

5.7 Descriptive Questions

5.8 References

5.9 Case Study
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5.0 Introductory Caselet

“Numbers Beyond the Ledger: A Manager’s Dilemma”

Background:

At the Mumbai headquarters of Orion Retail Ltd., Meera, a 34-year-old sales manager, is struggling with her
monthly performance review. The company has grown rapidly, and with expansion has come a flood of data—daily
sales transactions, customer feedback logs, and regional marketing spends.

Her Excel reports, once sufficient, now feel clumsy and outdated. Pivot tables take forever to refresh, and simple
percentage growth calculations become tedious when dealing with millions of rows of transactional data. The CFO
is pushing for deeper insights: Which product lines are driving repeat purchases? How does sales growth compare
across regions after adjusting for marketing spend?

Frustrated, Meera attends a weekend workshop on Power BI. There, she discovers DAX (Data Analysis
Expressions)—a powerful formula language capable of creating advanced measures like year-to-date sales,
moving averages, profit margins, and even customer churn rates.

Back at work, Meera applies DAX to build a dashboard. Suddenly, the data comes alive: a line graph clearly shows
that North Zone sales dipped only when marketing spend fell, and a calculated churn metric highlights that
electronics buyers are less loyal than grocery shoppers.

The numbers haven’t changed—but the way of looking at them has. For Meera, DAX turns raw figures into a story

of causes, patterns, and decisions.

Critical Thinking Question:

In the age of advanced analytics, how should managers balance traditional business judgment with data-driven

insights generated through tools like DAX?
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5.1 Using DAX for Advanced Calculations

Power Bl is a powerful business intelligence tool that allows organisations to connect data, clean it, and visualise
it for decision-making. While simple reports can be built using basic formulas, modern businesses often need more
advanced calculations—such as year-to-date totals, rolling averages, customer retention rates, or profit margins.
This is where DAX (Data Analysis Expressions) becomes essential.

DAX is a formula language designed specifically for data modelling in Power BI, Excel Power Pivot, and Analysis
Services. It is similar to Excel formulas in appearance but much more powerful, because it can handle large datasets,
relational models, and dynamic filters.

Using DAX, analysts and managers can move beyond simple totals and averages. They can create calculated
columns, measures, and tables that automatically adjust based on filters and slicers applied in dashboards. This

transforms raw data into deeper business insights.

5.1.1 Importance of Advanced DAX in Power BI

Enhancing Power Bl with Advanced DAX

Scalability with P = Time Intelligence
Large Data R Calculations

Dynamic
Measures

Business KPls

Fig.5.1. Importance of Advanced DAX in Power BI
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Basic DAX can handle simple arithmetic such as adding two columns or finding averages. However, in business
settings, data is rarely straightforward. Managers often need answers to more complex questions, such as:
e How much total revenue was generated this year up to the current month?
o What is the moving average of sales over the past three months?
o What percentage of total revenue comes from a specific product category?
e  Which customers are most likely to stop purchasing (churn rate)?
Advanced DAX functions allow analysts to answer such questions directly within Power BI dashboards. Some
important areas where advanced DAX is useful include:
1. Time Intelligence Calculations
Businesses often compare performance across different time periods. DAX functions like TOTALYTD,
SAMEPERIODLASTYEAR, and DATEADD allow users to automatically calculate values over months,
quarters, or years without manually adjusting formulas.
2. Dynamic Measures
With DAX, measures such as profit margin or conversion rate can automatically respond to filters. For
instance, if a user selects only “North Region,” the DAX measure recalculates instantly to show results for
that region only.
3. Business KPIs
Key performance indicators such as customer retention, revenue growth rate, and sales per employee often
require advanced calculations that combine multiple data tables. DAX provides the tools to build these
calculations accurately.
4. Scalability with Large Data
Unlike Excel, which slows down with large volumes of data, DAX is built to handle millions of rows
efficiently. This makes it suitable for real-world business datasets.

In short, advanced DAX extends Power BI from being just a reporting tool into a platform for decision support.

5.1.2 Context in DAX: Row Context vs Filter Context

One of the most important concepts in DAX is context. Context determines how a formula is evaluated, and
misunderstanding it often leads to errors. There are two main types of context: row context and filter context.

1. Row Context

o Row context refers to the current row being evaluated in a table.
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e When you create a calculated column, DAX evaluates the formula row by row.

o For example, if you have a sales table with columns Quantity and Unit Price, and you create a new column
Total Sales = Quantity x Unit Price, DAX applies this formula to each row separately.

o Row context is similar to how Excel applies formulas to each row of a spreadsheet.

Illustration:

Quantity | Unit Price | Total Sales (Calculated Column)

10 100 1000
5 200 1000
8 150 1200

Here, DAX calculated “Total Sales” for each row using row context.
2. Filter Context
o Filter context refers to the set of filters applied to data before a calculation is made.
o Itis created when users apply slicers, filters, or when measures are evaluated in a visual.
o Unlike row context, filter context can affect multiple rows at once.
o For example, a measure Total Revenue = SUM(Sales|[Total Sales]) will calculate the sum of sales for all
rows, but if a filter is applied (e.g., only North Region, or only Q1 2024), the result changes dynamically.
Illustration:
If the sales table has 1,000 rows, and a report filter is applied to show only “North Region,” then the measure will
calculate the sum only for those rows that belong to North.
Row Context vs Filter Context
o Row Context: Works at the row level; applies automatically when using calculated columns.
» Filter Context: Works at the dataset level; applies when measures are used with filters, slicers, or visuals.
e Advanced DAX often involves transitioning between row context and filter context using functions like
CALCULATE.
Example with CALCULATE:
Suppose we want to calculate total sales for the North Region only, regardless of any report filters.
North Sales = CALCULATE(SUM(Sales[Total Sales]), Sales[Region] = "North")
Here, CALCULATE changes the filter context to restrict results to rows where Region = North.
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Did You Know?

In DAX, a calculated column always operates in row context, but when you wrap it inside a CALCULATE
function, the row context can automatically turn into a filter context. This is called context transition. It is

one of the key reasons CALCULATE is considered so powerful.

5.2 CALCULATE — The Most Important DAX Function
The CALCULATE function is often called the most important function in DAX because it allows you to change
the filter context of a calculation. While basic measures like SUM or AVERAGE can only work with existing
filters, CALCULATE gives you the power to modify, override, or add filters dynamically.
In business terms, CALCULATE lets you answer complex questions such as:
“What is the total sales for the North region only?”
e “What was the profit this year compared to last year?”
e “What percentage of revenue comes from a specific product category?”’

Without CALCULATE, such targeted analysis would not be possible.

5.2.1 Syntax and Usage of CALCULATE
Syntax:
CALCULATE(<expression>, <filter1>, <filter2>, ...)
o <expression>: The calculation to perform (e.g., SUM, AVERAGE, COUNT).
o <filter1>, <filter2> ...: One or more conditions that modify the filter context.
Basic Usage Example:
Total Sales North = CALCULATE(SUM(Sales[Revenue]), Sales[Region] = "North")
o The expression is SUM(Sales[Revenue]) (total revenue).
o The filter restricts it to rows where Region = North.

o The result will always show only North region sales, even if a report filter includes all regions.
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Did You Know?

CALCULATE is the only function in DAX that can modify filter context. While other functions can create
new values, only CALCULATE can override the way filters are applied, allowing you to force specific

conditions even when report slicers suggest otherwise.

5.2.2 Applying Filters Inside CALCULATE
Filters inside CALCULATE can be applied in different ways:
1. Column Filters (Simple Conditions)
Example:
CALCULATE(SUM(Sales[Revenue]), Sales[Product] = "Laptop")
— Returns revenue only for Laptop sales.
2. Multiple Filters
Example:
CALCULATE(SUM(Sales[Revenue]), Sales[Region] = "North", Sales[Year] = 2024)
— Returns revenue for the North region in 2024 only.
3. Using Filter Functions
DAX allows advanced filter expressions:
o FILTER — Apply conditions on a whole table.
o ALL — Remove existing filters.
o ALLEXCEPT — Remove filters but keep some.
Example:
CALCULATE(SUM(Sales[Revenue]), FILTER(Sales, Sales[Revenue] > 50000))

— Sums only those sales transactions greater than X50,000.

5.2.3 Practical Examples of CALCULATE in Business Reports
1. Regional Sales Calculation
North Sales = CALCULATE(SUM(Sales[Revenue]), Sales[Region] = "North")

— Helps managers see performance of North vs. South vs. West regions.
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2. Year-to-Date (YTD) Sales
Sales YTD = CALCULATE(SUM(Sales[Revenue]), DATESYTD(Calendar[Date]))
— Tracks cumulative revenue from the start of the year until the current date.
3. Category Contribution
Laptop Sales % = DIVIDE(CALCULATE(SUM(Sales[Revenue]), Sales[Product] ="Laptop"),
SUM(Sales[Revenue]))
— Shows the percentage of total revenue that comes from Laptops.
4. Customer Retention
Returning Customers = CALCULATE(DISTINCTCOUNT(Sales[CustomerID]), FILTER(Sales,
Sales[PurchaseCount] > 1))

— Counts how many customers purchased more than once, useful for loyalty analysis.

5.2.4 Common Mistakes and Best Practices with CALCULATE
Common Mistakes:
1. Confusing Row Context with Filter Context
o CALCULATE works on filter context, not individual rows.
o Beginners often expect row-by-row results, which leads to errors.
2. Forgetting to Use ALL When Needed
o Ifyou want to calculate a percentage of total, you often need to remove filters.
o Without using ALL, results may show only for the currently filtered category.
Example mistake:
Product % = SUM(Sales[Revenue]) / SUM(Sales[Revenue])
— This always returns 1 because filters are not cleared.
Correct way:
Product % = DIVIDE(SUM(Sales[Revenue]), CALCULATE(SUM(Sales[Revenue]), ALL(Sales[Product])))
3. Overcomplicating Filters
o Sometimes a simple column filter is enough. Using FILTER unnecessarily makes code slow.
Best Practices:
e Always define measures (not calculated columns) for totals and KPIs—CALCULATE works best in

measures.
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e Use named measures inside CALCULATE for readability.
e Be clear about when to add filters, remove filters, or override filters.

e Test CALCULATE outputs step by step with simpler queries before building complex ones.

5.3 ALL, ALLEXCEPT, REMOVEFILTERS

In Power B, filters play a critical role in shaping calculations. Sometimes, however, we need to ignore certain
filters or remove all filters to calculate totals, percentages, or comparisons.

DAX provides functions like ALL, ALLEXCEPT, and REMOVEFILTERS to give precise control over filters
in calculations. These functions are often used inside CALCULATE.

5.3.1 Using ALL to Remove Filters
Purpose:
The ALL function removes filters from a column or table, ensuring that calculations are performed on the entire
dataset, regardless of slicers or filters applied in a report.
Syntax:
ALL(<table or column>)
Business Example:
Suppose we want to calculate the percentage contribution of each product category to total revenue.
e Wrong way (without ALL):
Category % = SUM(Sales[Revenue]) / SUM(Sales[Revenue])
— Always returns 1 (100%) because the numerator and denominator are equally filtered.
e Correct way (with ALL):
Category % = DIVIDE(SUM(Sales[Revenue]), CALCULATE(SUM(Sales[Revenue]),
ALL(Sales[Category])))
Here, ALL(Sales[Category]) removes the category filter in the denominator, so the denominator becomes total

sales across all categories.

“Activity: Financial Decision-Making Simulation”
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Instruction to Student:
Open a dataset of product-wise sales for three regions (North, South, West). Create two measures in Power
BI:
1. Total Sales (sum of all revenue).
2. Product % of Total = DIVIDE(SUM(Sales[Revenue]), CALCULATE(SUM(Sales[Revenue]),
ALL(Sales[Product])))
Apply a slicer on Region. Compare how each product’s percentage contribution changes when you filter

to a single region. Submit a short note explaining why ALL was necessary in the denominator.

5.3.2 Using ALLEXCEPT to Keep Specific Filters
Purpose:
The ALLEXCEPT function removes all filters except the ones you specify. It is useful when you want totals or
calculations by one or more dimensions but ignore others.
Syntax:
ALLEXCEPT(<table>, <column1>, <column2>, ...)
Business Example:
A company wants to calculate total sales by region, ignoring all other filters (like product, salesperson), but
keeping the Region filter.
Region Sales = CALCULATE(SUM(Sales[Revenue]), ALLEXCEPT(Sales, Sales[Region]))
o This ensures that filters like “Product = Laptop” are ignored.
o The result shows total sales for each region regardless of product.

This is especially useful when building regional market share reports.

5.3.3 REMOVEFILTERS Function — Purpose and Use Cases

Purpose:

The REMOVEFILTERS function removes filters just like ALL, but it is more explicit and often considered clearer
for readability. It tells Power BI to ignore filters on a specific column or table.

Syntax:

REMOVEFILTERS(<table or column>)
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Business Example:

We want to calculate total company revenue, regardless of any filters applied (region, product, year).
Company Sales = CALCULATE(SUM(Sales[Revenue]), REMOVEFILTERS(Sales))
Unlike ALL, REMOVEFILTERS does not return the unfiltered column/table—it only clears filters for the

calculation. It’s often preferred when the intention is simply “ignore filters” rather than “return all values.”

5.3.4 Comparative Analysis with ALL, ALLEXCEPT, REMOVEFILTERS

Function What It Does When to Use Example Use Case
ALL Removes all filters from a | When you want to | Product sales as % of
table or column compare a part to the company total
whole (like % of total)
ALLEXCEPT Removes all filters except the | When you want totals by | Region-wise total sales,
specified ones specific dimensions but | ignoring product
ignore others
REMOVEFILTERS | Clears filters but keeps data | When you want clean | Total sales across all
model intact (does not return | calculations without filter | products and  regions,
all rows explicitly) influence regardless of applied filters
Key Insight:

e Use ALL when you need the denominator to be the entire dataset (e.g., percentages).

o Use ALLEXCEPT when you want to keep a filter context for one or more dimensions.

e Use REMOVEFILTERS for simpler syntax when the intention is only to ignore filters.

5.4 Iterator Functions (SUMX, AVERAGEX, RANKX)

Iterator functions in DAX are special functions that perform calculations row by row across a table, and then

return a single result after aggregating those row-level calculations.

Unlike simple aggregation functions (like SUM or AVERAGE), iterators give more flexibility because they

evaluate an expression for each row individually before combining the results.
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Iterator functions are especially powerful in business analytics because they can calculate profits, margins,

customer averages, and rankings that basic aggregators cannot handle.

5.4.1 Concept of Iterator Functions in DAX
o Iterator functions work by creating a row context (processing one row at a time).
o For each row, they evaluate an expression (e.g., Quantity x Unit Price).
o After row-by-row calculation, they aggregate the results (sum, average, rank, etc.).

This makes them useful for cases where the desired calculation depends on multiple columns in a row.

5.4.2 SUMX — Row Context Summation Example

Definition:

SUMX calculates the sum of an expression evaluated row by row over a table.
Syntax:

SUMX(<table>, <expression>)

Business Example:

A retail company wants to calculate total sales revenue by multiplying Quantity x Unit Price for each

transaction.
Transaction | Quantity | Unit Price
T1 10 100
T2 5 200
T3 8 150
Formula:
Total Revenue = SUMX(Sales, Sales[Quantity] * Sales[Unit Price])
Result:

e TI1:10 =100 = 1000

o T2:5x200=1000

e T3:8x150=1200

o Total Revenue = 3200
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Why SUMX?
If we used just SUM(Sales[Quantity]) * SUM(Sales|[Unit Price]), the result would be wrong because it multiplies

totals, not row-level values.

“Activity: Financial Decision-Making Simulation”

Instruction to Student:
Consider a dataset with columns: Product, Quantity, Unit Price, Discount%.
1. Create a new measure using SUMX to calculate Net Revenue as (Quantity x Unit Price x (1 —
Discount%)).
2. Compare this result with SUM(Revenue) if Revenue is already a column in the dataset.
3. Write a short explanation of why SUMX gives a more accurate or flexible calculation than a simple

SUM in this case.

5.4.3 AVERAGEX - Calculating Average Across a Table
Definition:
AVERAGEX calculates the average of an expression evaluated row by row over a table.
Syntax:
AVERAGEX(<table>, <expression>)
Business Example:
A company wants to find the average revenue per transaction, considering Quantity x Unit Price.
Formula:
Avg Revenue per Transaction = AVERAGEX(Sales, Sales[Quantity] * Sales[Unit Price])
Using the same dataset above:
o Transaction Revenues: 1000, 1000, 1200
e Average = (1000 + 1000 + 1200) + 3 = 1066.67

This measure is more accurate than dividing total revenue by number of transactions, especially if filtering or

weighting is applied.
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5.4.4 RANKX - Creating Rankings in Power BI
Definition:
RANKZX assigns a ranking to each row based on an expression, sorted in ascending or descending order.
Syntax:
RANKZX(<table>, <expression>, [value], [order], [ties])
e <table>: The table to evaluate (e.g., list of products).
e <expression>: The measure to rank by (e.g., total revenue).
e [order]: O for descending (default), 1 for ascending.
o [ties]: Method for handling ties (skip or assign same rank).
Business Example:

Ranking products by revenue.

Product | Revenue

A 50,000

B 70,000

C 40,000
Formula:
Product Rank = RANKX(ALL(Sales[Product]), SUM(Sales[Revenue]), , DESC, Skip)
Result:

e Product B — Rank 1

e Product A — Rank 2

e Product C — Rank 3
Why RANKX?

It helps managers quickly identify top-performing products, regions, or salespeople.

Knowledge Check 1

Choose Correct Multiple Choice Questions:

Q1.Which of the following best explains row context in DAX?

A) It is created when filters are applied through slicers.
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B) It evaluates calculations for the entire dataset at once.
C) It processes one row at a time, usually in calculated columns.

D) It allows ignoring filters using ALL.

Q2.Why is CALCULATE considered the most important function in DAX?
A) It creates new tables in the model.

B) It modifies the filter context of an expression.

C) It adds row context to measures.

D) It removes duplicate records.

Q3.You want to calculate Product Sales % of Total Revenue in Power BI. Which DAX construct is
required in the denominator?

A) REMOVEFILTERS(Sales)

B) ALL(Sales[Product])

C) ALLEXCEPT(Sales, Sales[Region])

D) DISTINCT(Sales[Product])

Q4.A company wants to calculate Net Revenue as Quantity x Unit Price. Which DAX function should be
used to ensure calculation happens row by row?

A) SUM

B) SUMX

C) AVERAGE

D) COUNTROWS

QS.If two products have the same revenue, what does RANKX do by default when assigning ranks?
A) Assigns both products the same rank and skips the next rank.
B) Assigns both products the same rank without skipping.

C) Assigns them different random ranks.

D) Removes one of the products from the ranking.
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5.5 Summary

In this chapter, we explored some of the most important aspects of DAX (Data Analysis Expressions) in
Power BL.

Advanced DAX enables complex business calculations such as year-to-date sales, moving averages, and
percentage contributions, making dashboards more insightful.

CALCULATE is the most powerful DAX function, as it modifies filter context to answer specific business
questions.

Functions like ALL, ALLEXCEPT, and REMOVEFILTERS provide flexibility in controlling filters,
ensuring accurate comparisons and percentage-of-total calculations.

Iterator functions (SUMX, AVERAGEX, RANKX) allow row-by-row calculations, helping to compute
values like profit, weighted averages, and rankings that basic aggregators cannot manage.

Together, these concepts form the foundation for advanced reporting and decision-making in Power BL

5.6 Key Terms

DAX (Data Analysis Expressions): A formula language in Power BI used for creating advanced
calculations.

CALCULATE: A DAX function that changes the filter context of a calculation.

Filter Context: The set of filters applied to data when a calculation is evaluated.

ALL: Removes filters from columns or tables.

ALLEXCEPT: Removes all filters except for specified columns.

REMOVEFILTERS: Clears filters explicitly for cleaner calculations.

Iterator Functions: DAX functions (SUMX, AVERAGEX, RANKX) that perform row-by-row
evaluations across a table.

SUMX: Adds values after evaluating an expression for each row.

AVERAGEX: Returns the average of an expression evaluated row by row.

RANKX: Assigns rankings to rows based on a measure.

5.7 Descriptive Questions

1.
2.

What is the importance of advanced DAX in Power BI, and how does it extend beyond basic reporting?

Explain the difference between row context and filter context with suitable examples.
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Write the syntax of the CALCULATE function and illustrate its use in calculating sales for a specific region.
How does the ALL function differ from ALLEXCEPT and REMOVEFILTERS? Give business-related
examples.

What are iterator functions in DAX? Explain the role of SUMX, AVERAGEX, and RANKX with examples.
Why is CALCULATE considered the most important function in DAX? Discuss with scenarios.

How can iterator functions be used to calculate profitability or rankings in a business dataset?

5.8 References

Microsoft Documentation: DAX Function Reference. Available at: https://learn.microsoft.com/en-us/dax
Marco Russo & Alberto Ferrari (2019). The Definitive Guide to DAX. Microsoft Press.

Power BI Community Blogs: https://community.powerbi.com

Chris Webb (2014). Power Query for Power Bl and Excel. Apress.

Practical business case examples adapted from real-world analytics in sales and retail sectors.

Answers to Knowledge Check

Correct Answers for Knowledge Check 1:

Q1: C) It processes one row at a time, usually in calculated columns.

Q2: B) It modifies the filter context of an expression.

Q3: B) ALL(Sales[Product])

Q4: B) SUMX

QS: A) Assigns both products the same rank and skips the next rank.
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5.9 Case Study

Analysing Regional Sales Performance Using DAX

Background:

BrightMart Retail Ltd., a nationwide retail chain, wanted to analyse sales performance across its four
regions—North, South, East, and West. The management needed insights on revenue trends, product-wise
contributions, and rankings of sales representatives.

Problem Statement 1: Identifying Regional Contribution

The CEO wanted to know what percentage of total sales each region contributed.

Solution:

Using the CALCULATE function with ALL, analysts created a measure:

Region % = DIVIDE(SUM(Sales[Revenue]), CALCULATE(SUM(Sales[Revenue]),

ALL(Sales[Region])))

This showed that North contributed 35%, South 25%, East 20%, and West 20%.

Problem Statement 2: Comparing Performance After Removing Filters

Product managers wanted to see region-wise totals without being influenced by category filters.
Solution:

Region Sales = CALCULATE(SUM(Sales[Revenue]), ALLEXCEPT(Sales, Sales[Region]))

This helped isolate region-level performance, ignoring filters on products and time.

Problem Statement 3: Ranking Sales Representatives

Management wanted to identify the top 5 salespeople across the country.
Solution:

Sales Rank = RANKX(ALL(Sales[Salesperson]), SUM(Sales[Revenue]), , DESC)

This ranked each salesperson based on total revenue.

Outcome:

The insights showed that while North had the highest revenue contribution, the West region showed the
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fastest growth in year-to-date analysis. Rankings highlighted that two of the top five salespeople came
from South, indicating strong individual performers despite the region’s lower overall share.

This case demonstrated the power of advanced DAX functions—CALCULATE, ALL, ALLEXCEPT,

and RANKX—in converting raw sales data into actionable insights for strategic decision-making.
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Unit 6: Building Dashboards and Collaboration

Learning Objectives

1. Understand the principles of interactive dashboard design and apply techniques to create user-friendly,
dynamic dashboards that support business decision-making.

2. Use Power Bl features such as slicers, drill-through, and bookmarks to make dashboards interactive and
adaptable to different user needs.

3. Recognise the role of Power BI Service in publishing, sharing, and collaborating on reports across an
organisation.

4. Apply best practices for sharing and securing reports, including managing user access, workspaces, and
permissions.

5. Differentiate between Power BI Desktop and Power BI Service in terms of their purposes, capabilities,
and integration in the analytics workflow.

6. Summarise key concepts of dashboard creation and report sharing, reinforcing the use of interactive
features for effective storytelling with data.

7. Define and correctly use key terms such as dashboards, slicers, drill-through, workspaces, publishing,
and report sharing.

Content

6.0 Introductory Caselet

6.1 Developing Interactive Dashboards

6.2 Introduction to Power BI Service and Sharing Reports

6.3 Summary
6.4 Key Terms

6.5 Descriptive Questions

6.6 References

6.7 Case Study
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6.0 Introductory Caselet

“From Reports to Insights: The Manager’s Dashboard Journey”

Background:
Ritika, a marketing manager at NovaTech Electronics, receives monthly Excel reports showing sales
performance, advertising spend, and customer feedback across regions. While the reports are detailed, they
are static and overwhelming—making it difficult to quickly spot trends or identify problem areas.
During a leadership meeting, the CEO asks:

e Which product category is growing the fastest this quarter?

o How is digital advertising impacting regional sales?

o Can we track customer satisfaction alongside sales growth?
Ritika struggles to answer these questions in real time because the data is scattered and requires manual
adjustments.
She attends a Power BI training session, where she learns to build interactive dashboards. By combining
sales, marketing, and customer feedback data into a single view with slicers, charts, and KPIs, Ritika creates
a dashboard that answers questions instantly.
At the next meeting, instead of flipping through multiple Excel sheets, Ritika clicks on a slicer to filter
results by region. A line chart updates instantly, showing that digital ads boosted sales in the North but
not in the West. A customer satisfaction gauge shows declining ratings in one product line, prompting
immediate discussion.

The leadership team realises that dashboards are more than visuals—they are decision-making tools.

Critical Thinking Question:

How can interactive dashboards improve the speed and quality of decision-making compared to static

reports?
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6.1 Developing Interactive Dashboards
An interactive dashboard is a visual interface that combines multiple reports and visuals into one place,
allowing users to explore data dynamically. Unlike static reports, dashboards respond to user input through

filters, slicers, and drill-throughs, making data exploration intuitive and meaningful.

Key Features of Interactive Dashboards

Key Features of Interactive Dashboards

KPisand 4 #%. Visualisation
Indicators | Ve il Variety
Bookmarks and | K | ) Filters and
v LA ANS 3 v
Buttons %&‘ Slicers

Drill-down and
Drill-through

Fig.6.1. Key Features of Interactive Dashboards

1. Visualisation Variety — Use charts, maps, cards, and KPIs to represent different types of data.

2. Filters and Slicers — Let users filter by region, time period, or product category with a single click.

3. Drill-down and Drill-through — Allow navigation from a summary view (e.g., total sales) to
detailed views (e.g., sales by salesperson).

4. Bookmarks and Buttons — Create customised navigation within the dashboard, simulating an app-

like experience.

5. KPIs and Indicators — Highlight business goals (e.g., revenue target vs. actuals).
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Steps to Develop an Interactive Dashboard in Power BI

Interactive Dashboard Development Cycle

Identify
Business
Requirements
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Test with End Prepare and
Users @ Model Data
s
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—

Design for
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Fig.6.2. Steps to Develop an Interactive Dashboard in Power BI

1. Identify Business Requirements — Understand what decisions the dashboard should support (e.g.,
sales tracking, cost analysis).

Prepare and Model Data — Ensure data is clean, structured, and connected across tables.

Select Appropriate Visuals — Choose charts or KPIs that best communicate the data story.

Add Interactivity — Use slicers, drill-throughs, and filters to make dashboards user-friendly.

Design for Clarity — Use consistent colours, labels, and layout to avoid confusion.

AN O i

Test with End Users — Share drafts with stakeholders to ensure the dashboard answers real business

questions.

Business Example:
A retail chain creates an interactive sales dashboard:

e Line chart shows monthly sales trend.

o Bar chart compares product category revenues.




ATLAS

ONIVERSITY

e Map visual highlights regional performance.

o Slicer allows filtering by quarter or region.

o KPI card shows year-to-date revenue vs. target.
When a manager selects “South Region,” the entire dashboard updates instantly, showing category sales,
trends, and customer ratings for that region only.
6.1.1 Principles of Effective Dashboard Design
A dashboard is only useful if it communicates insights quickly and clearly. Good design ensures that users
spend less time searching for information and more time making decisions.

Key Principles:

Communication and Decision-Making Principles

Relevance

Consistency

V /e Y
==
G

Clarity

Fig.6.3. Key Principles of Effective Dashboard Design

1. Clarity over Complexity — Keep visuals simple and easy to interpret. Avoid unnecessary graphics
or clutter.

2. Prioritisation — Place the most important KPIs and visuals at the top or center where users’ eyes
naturally focus.

3. Consistency — Use uniform colours, fonts, and formatting across visuals to avoid confusion.

4. Relevance — Every chart should answer a specific business question. Remove visuals that don’t add

value.

5. Storytelling — Arrange visuals so that they tell a logical story (overview first, then drill into details).




ATLAS

SKILLTECH
UNIVERSITY
Business Example: A sales dashboard should highlight revenue, profit, and customer trends upfront, while

leaving detailed breakdowns (like product-level sales) in secondary visuals.

6.1.2 Combining Multiple Visuals into a Single Dashboard
Dashboards are powerful because they bring together different perspectives of the same dataset. Instead of
separate reports, multiple visuals can coexist and interact.
Common Visuals Used Together:

o Line Charts for trends over time.

e Bar/Column Charts for category comparisons.

o Maps for geographic analysis.

o Pie/Donut Charts for percentage shares.

o Tables or Matrix for detailed breakdowns.
Business Example: A regional sales dashboard may show:

e Line chart: Monthly sales trend.

e Map: Sales by state.

o Bar chart: Product category performance.

o Table: Top 10 customers by revenue.

When combined, these visuals provide a 360° view of sales performance.

“Activity 1”7

Instruction to Student:
Download a dataset containing regional sales, product categories, and monthly revenue. In Power BI
Desktop:
1. Create at least three different visuals (line chart for monthly trends, bar chart for product
categories, map for regional sales).
2. Combine them into a single dashboard.
3. Ensure that when a region is selected on the map, the other visuals update automatically.

Submit a screenshot of your dashboard and a short note on how interactivity helped you see new

insights compared to looking at each chart separately.




ATLAS

ONIVERSITY
6.1.3 Using Slicers, Filters, and Drill-Through for Interactivity
Static dashboards can overwhelm users with too much data. Interactivity allows users to focus on what
matters most.
Tools for Interactivity:
e Slicers: On-screen filters (like dropdowns or buttons) that let users choose region, year, or product
category.
o Filters: Applied at report, page, or visual level to restrict what data is shown.
e Drill-Down: Clicking on a chart element (like a bar) reveals deeper detail (e.g., sales by region —
state — city).
e Drill-Through: Right-clicking on a data point takes the user to a new page with detailed visuals
about that point.
Business Example: In a profit dashboard, a slicer allows filtering by quarter, and drill-through lets the

manager view cost breakdown for a specific product line with a single click.

Did You Know?

In Power BI, slicers are not limited to filtering numbers or categories. You can also use hierarchical
slicers (like Year — Quarter — Month) that allow users to drill down progressively, giving them

both a high-level and detailed view in one control.

6.1.4 Adding KPIs, Cards, and Summary Metrics
Dashboards are most effective when they display key business indicators clearly. Cards and KPIs are
designed for this.
Types of KPI Visuals:
o Card Visuals: Display a single number such as “Total Revenue =%5.2 Cr.”
o KPI Visuals: Show progress toward a goal, often with indicators (green = on target, red = below
target).
o Gauge Visuals: Represent performance as a dial (e.g., customer satisfaction score).
Business Example: A retail chain’s dashboard may display:
e Card: Year-to-Date Revenue =120 Cr
o KPI: Revenue vs. Target (Target =150 Cr — 80% achieved)

e Gauge: Average Customer Satisfaction = 7.8/10

These provide an instant snapshot of performance without requiring users to interpret complex charts.
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6.1.5 Best Practices for Dashboard Layout and Usability
Even with the right visuals, poor layout can make a dashboard confusing.
Best Practices:
1. Logical Flow — Place overview metrics at the top, detailed visuals in the middle, and supporting
information at the bottom.
Use of Space — Avoid overcrowding; use white space to separate sections.
Highlight Important Metrics — Use larger font or distinct placement for key KPIs.

Consistent Colour Coding — Use colours logically (e.g., green for positive, red for negative).

PR

Responsive Design — Design dashboards that work on different screen sizes (desktop, tablet,
mobile).

6. Limit the Number of Visuals — Too many charts distract users. Focus on 6—8 high-impact visuals.
Business Example: A CFO’s finance dashboard is designed so that:

o Top row =Key KPIs (Revenue, Expenses, Profit Margin).

e Middle = Trend charts and category breakdowns.

o Bottom = Detailed tables for drill-down.

This ensures executives can scan the dashboard in seconds and focus where needed.

Did You Know?

Research in visual perception shows that people naturally scan a dashboard in a “Z-pattern™ (left-
to-right, top-to-bottom). This means placing KPIs in the top-left or center ensures faster

recognition and better decision-making.

6.2 Introduction to Power BI Service and Sharing Reports
While Power BI Desktop is used to create reports, the Power BI Service is the cloud platform where those
reports are shared, collaborated on, and accessed from anywhere. It enables organisations to go beyond

individual analysis and use dashboards as enterprise-wide decision-making tools.

6.2.1 Overview of Power BI Service (Cloud Platform)
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The Power BI Service is Microsoft’s cloud-based platform for business intelligence. It allows reports and
dashboards created in Power BI Desktop to be:
o Published online for easy access.
e Shared with other users securely.
e Viewed on multiple devices, including web browsers, tablets, and smartphones.
Key Features:
Workspaces — Collaborative areas where teams can publish, organise, and manage reports.
Dashboards — Single-page views combining visuals from multiple reports.
Apps — Bundled reports and dashboards distributed to larger groups.

Scheduled Refresh — Automatically updates data from connected sources.

A o

Row-Level Security (RLS) — Ensures users see only the data relevant to them.
Business Example: A retail company uses Power BI Service so that regional managers can view their own

dashboards anytime, while the head office sees a consolidated national view.

6.2.2 Publishing Reports from Desktop to Service
To make reports available in the cloud, analysts must publish them from Power BI Desktop to the Service.
Steps:
1. Build and save a report in Power BI Desktop.
2. Sign in with your Power BI account.
3. Click Publish — Choose a Workspace in Power BI Service.
4. Once published, the report is available online for authorised users.
Benefits:
e Reports become accessible anytime, anywhere.
o Data can be refreshed automatically without manual updates.
o Different teams can collaborate on the same dataset.
Business Example: The finance department publishes monthly expense dashboards to the Service, where

management can instantly access the latest figures without waiting for emailed reports.

“Activity 2”

Instruction to Student:

1. Build a simple Power Bl report in Desktop using a dataset of sales and expenses.

2. Publish the report to Power BI Service.
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3. Create a workspace and assign access to at least one other user (or simulate by setting
permission roles).

4. Test the sharing function by verifying whether the other user can view the report.
Submit a short reflection describing the difference between accessing the report in Desktop and

in the Service.

6.2.3 Sharing Dashboards and Reports with Stakeholders

The true power of Power Bl lies in sharing insights with decision-makers.

Methods of Sharing:

1.

Direct Sharing — Share a report or dashboard with specific colleagues using their email addresses.

2. Workspaces — Provide a team or department with access to a collection of reports.

3. Apps — Package dashboards and reports into an app that can be distributed to a wide audience.

4. Embed Options — Dashboards can be embedded into Microsoft Teams or websites for easier access.
Considerations:

Permissions: Users can be given “view-only” or “edit” rights.
Security: Use RLS to ensure sensitive data (like salaries or regional sales) is visible only to
authorised people.

Accessibility: Shared reports can be accessed on laptops, tablets, or mobile devices.

Business Example: A CEO receives a shared dashboard summarising company-wide KPIs. Meanwhile,

regional managers see only their own territory’s performance because of row-level security applied within

the Service.

Knowledge Check 1

Choose The Correct Options:

Q1.Which feature in Power BI allows users to progressively drill down from Year — Quarter —
Month in a single slicer?
A) Drill-Through
B) Hierarchical Slicer
C) KPI Card
D) Bookmark

Q2.When designing dashboards, why are the most important KPIs often placed in the top-left or

center?
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A) Because Power BI defaults to this placement
B) Because users naturally scan screens in a Z-pattern
C) Because filters only work on visuals in that position

D) Because larger visuals fit only at the top

Q3.Which Power BI Service feature can notify a manager when sales drop below a certain
threshold?
A) Scheduled Refresh
B) Row-Level Security
C) Data Alerts
D) Drill-Down

Q4.1If a user wants all visuals in a dashboard to update automatically when a region is selected on
a map, which feature enables this?
A) Drill-Through
B) Cross-Filtering and Cross-Highlighting
C) Static Visuals
D) Remove Filters

Q5.What is the main difference between publishing a report in Power BI Desktop vs. Power BI
Service?
A) Desktop allows viewing on mobile, Service does not
B) Service enables collaboration, sharing, and scheduled refresh, Desktop does not
C) Desktop is cloud-based, Service is installed locally

D) Service requires no authentication, Desktop does

6.3 Summary
¢ In this chapter, learners explored how to transform data into actionable insights through interactive

dashboards and the Power BI Service.

¢ Interactive dashboards provide dynamic, user-friendly reports with features like slicers, filters, drill-

through, and KPlIs.
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Effective dashboard design principles ensure clarity, usability, and relevance, allowing business
users to focus on decision-making.

Power BI Service, Microsoft’s cloud platform, enables publishing, sharing, and collaborating on
dashboards.

Tools like workspaces, apps, scheduled refresh, and row-level security make the Service
essential for enterprise-level reporting.

Sharing dashboards ensures the right stakeholders access the right insights, on any device, in real

time.

6.4 Key Terms

Interactive Dashboard: A collection of visuals that respond to user input such as slicers and filters.
Slicer: A tool in Power BI that allows users to filter data dynamically.

Drill-Through: A feature that lets users navigate from a summary visual to a detailed report page.
KPI (Key Performance Indicator): A visual that tracks progress against a target.

Workspace: A collaborative area in Power BI Service for managing reports and dashboards.
Power BI Service: Microsoft’s cloud platform for sharing, publishing, and collaborating on Power
Bl reports.

Row-Level Security (RLS): A method to restrict user access so that individuals see only the data
relevant to them.

App (in Power BI): A packaged set of dashboards and reports that can be distributed to a wide

audience.

6.5 Descriptive Questions

1.

A o

What are the key principles of effective dashboard design, and why are they important?

Explain how slicers, filters, and drill-through features add interactivity to a Power BI dashboard.
Differentiate between a KPI card and a gauge visual. Provide business scenarios for each.
Describe the process of publishing a report from Power BI Desktop to Power BI Service.

What are the advantages of using workspaces in Power BI Service for collaboration?

How does row-level security (RLS) improve data governance when sharing dashboards?

Discuss the role of Power BI Service in enabling enterprise-wide reporting and decision-making.

6.6 References
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e Microsoft Learn: Power BI Documentation. Available at: https://learn.microsoft.com/en-us/power-
bi
e Russo, M., & Ferrari, A. (2019). The Definitive Guide to DAX. Microsoft Press.
o Power BI Community Blogs: https://community.powerbi.com

o Enterprise reporting case studies adapted from retail and service industries.

Answers to Knowledge Check

Correct Options for Knowledge Check I:
Q1: B) Hierarchical Slicer
Q2: B) Because users naturally scan screens in a Z-pattern
Q3: C) Data Alerts
Q4: B) Cross-Filtering and Cross-Highlighting

Q5: B) Service enables collaboration, sharing, and scheduled refresh, Desktop does not
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6.7 Case Study

Case Study: Implementing Dashboards and Power BI Service in a Retail Chain

Background:

FreshMart, a supermarket chain with outlets across India, struggled with weekly Excel reports that were
time-consuming to prepare and limited in interactivity. Regional managers often requested customised
views, such as sales by product category or store, but these required manual effort. The leadership team
needed a faster, more reliable reporting system.

Problem Statement 1: Lack of Interactivity in Reports

Reports were static and made it difficult to explore data dynamically.

Solution:

The BI team built interactive dashboards in Power BI Desktop. Features like slicers and drill-through
allowed managers to instantly filter by region or product line. KPIs displayed Year-to-Date Revenue, Profit

Margin, and Customer Satisfaction in one glance.

Problem Statement 2: Difficulty in Sharing Reports Across Regions

Managers relied on email attachments of Excel files, leading to version control issues.

Solution:

The dashboards were published to the Power BI Service. Each manager accessed the reports online via
web or mobile. Scheduled refresh ensured the data was always up to date. Workspaces were created for

each region, and consolidated dashboards were shared with head office.

Problem Statement 3: Ensuring Secure Data Access

The company needed to make sure managers could see only their own regional performance, not others.
Solution:

Row-Level Security (RLS) was implemented. North Zone managers only saw North Zone data, while the

CEO retained access to all regions. This ensured both security and efficiency.

Outcome:
o Decision-making became faster as managers could drill down into data independently.
e Reports were always up to date due to automatic refresh.
o Data security was maintained with RLS.

e The CEO received a consolidated national dashboard while managers focused on their own

performance.
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MCQ for Learners:

Which Power BI feature ensures that managers only see their own regional data in a shared dashboard?
A) Drill-Through

B) Row-Level Security (RLS)

C) KPI Cards

D) Workspaces

Answer: B) Row-Level Security (RLS)
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Unit7: Customer Analytics Project

Project Statement:

1. Total Number of Unique customers across various regions and Gender distribution across each region
2. Gender distribution in percent among overall number of customers.

3. Average Balance based on Job Classification

4. Average balance based on age range

5. Trend for the number of new customers on boarded each month of 2025

6. Find the two top most customers based on the sum of the balance they have in the account

7. Prepare the dashboard.

Detailed Instruction Manual:
Step 1: Understand the Dataset
1. Download the dataset from the LMS.
2. Review the data dictionary (if provided) or explore the columns yourself.
o Typical fields: customer id, gender, region, dob, job class, onboard date, account id, balance,
as_of date.
3. Check for:
o Missing values.
o Duplicate rows.

o Inconsistent values (e.g., “M” vs “Male”).

Step 2: Data Cleaning & Preparation
1. Remove duplicates based on customer id and account id.
2. Standardize categorical fields:
o Gender — “Male”, “Female”, “Other/Unknown”.
o Region — consistent names.

3. Handle missing values:

o Replace with “Unknown” or remove if insignificant.

4. Calculate Age from dob.
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5. Create age ranges (bins):
o 18-24,25-34,35-44, 45-54, 55-64, 65+.
6. Calculate customer total balance:

o Sum all accounts of a customer (latest balance per account if multiple snapshots).

Step 3: Analysis & Metrics
Task 1: Unique Customers by Region & Gender
e Count unique customers in total.
o Group by region.
o Within each region, show gender distribution.

e Visualize — Stacked bar chart or grouped bar chart.

Task 2: Gender Mix (Overall %)
o Count customers by gender.
o Convert counts into percentages.

o Visualize — Pie chart or doughnut chart.

Task 3: Average Balance by Job Classification
e Group customers by job class.
o Calculate average total balance for each group.

o Visualize — Bar chart with job classes on X-axis.

Task 4: Average Balance by Age Range
e Use the age bins created earlier.
e (Calculate average balance for each range.

o Visualize — Bar chart with age ranges.

Task 5: Monthly Trend of New Customers (2025)

o Filter customers with onboard_date in 2025.

e Count new customers by month.
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e Visualize — Line chart showing growth over months.

Task 6: Top 2 Customers by Balance
e Rank customers by total balance.
e Select top 2 customers.

o Display — Table or KPI cards.

Step 4: Dashboard Creation
1. Import the cleaned dataset into your BI tool (Power BI/ Tableau / Looker Studio / Streamlit).
2. Create individual charts for each task (Tasks 1-6).
3. Arrange them on the dashboard:
e Top row: KPIs (Total Customers, Gender %).
o Left panel: Filters (Region, Gender, Job Class, Age Range).
e Center: Visualizations (bar, line, pie).
e Bottom: Top 2 customers table.
4. Ensure interactivity:
e Filters should update all visuals.

e Hover tooltips should show additional info.

Step 5: Documentation & Reporting
1. Write a short project report (2—3 pages) covering:
e Introduction (project objective).
e Data cleaning steps.
e Analysis & methodology.
e Key findings from each task.

e Dashboard snapshots/screenshots.

e Limitations and recommendations.

2. Save the dashboard file (e.g., .pbix for Power BI, .twbx for Tableau, or Streamlit link).
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Step 6: Submission Checklist

Cleaned dataset file.

Code/SQL scripts or notebooks used.
Dashboard file or shareable link.
Project report (PDF/Word).
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Unit 8: Aircraft Manufacturing Industry Analytics Project

Project Statement

1. Region-wise Client Spread (Map Representation), with drill-down popup for country in the same map
Average Age of Aircraft = (Today's Date — Manufacturing Date)
Client-wise Security Submitted

Client-wise Revenue along with Forecast

wok» N

Present KPIs on top in dashboard:
o Avg. Engine PRSV Rate (for each engine per FH)
o Avg. Engine LLP Rate (for each engine per FC)
o Avg. APU Overhaul Rate (per FH)
o Avg. Landing Gear Overhaul Rate (per month)
o Avg. Aircraft MTOW (lbs)
6. Trend for the number of aircrafts getting manufactured each year by each client

7. Prepare the dashboard

Detailed Instruction Manual

Step 1: Understand the Dataset
o Download the dataset from the LMS.
o Review the data dictionary (if provided) or explore the columns yourself.
Typical fields:
client id, region, country, aircraft id, manufacture date, engine prsv_rate, engine llp rate, apu_overhaul rate,
landing_gear overhaul rate, aircraft mtow, flight hours, flight cycles, security submitted, revenue,
forecast revenue, manufacturing year.
Check for:
e Missing values

o Duplicate rows

o Inconsistent values (e.g., country or region names, date formats)
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Step 2: Data Cleaning & Preparation
e Remove duplicates based on aircraft id and client id.
o Standardize categorical fields:
o Region and Country names must be consistent.
o Handle missing values:
o Replace with "Unknown" or remove if insignificant.
e Calculate Aircraft Age:
o Aircraft Age = TODAY() - manufacture date
o Extract Year from manufacture date
o Aggregate data as needed:
o Total revenue per client

o Average rates for KPIs per aircraft or engine

Step 3: Analysis & Metrics
Task 1: Region-wise Client Spread (with Country Drill-down)
e Group by Region and Country
o Count number of clients per region and country
e Visualize — Interactive Map with region coloring and drill-down to country level
Task 2: Age of Aircraft
e C(Calculate average aircraft age = (TODAY() - manufacture date)
e Visualize — KPI Card or Numeric Summary
Task 3: Client-wise Security Submitted
e Sum security submitted grouped by client
e Visualize — Horizontal Bar Chart
Task 4: Client-wise Revenue and Forecast
e Group by client and show:
o Actual Revenue

o Forecast Revenue

e Visualize — Clustered Bar Chart or Line-Column Combo

Task 5: Present KPIs (Top Row in Dashboard)
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e Calculate and display the following as top-level metrics:
o Avg. Engine PRSV Rate (per FH)
o Avg. Engine LLP Rate (per FC)
o Avg. APU Overhaul Rate (per FH)
o Avg. Landing Gear Overhaul Rate (per month)
o Avg. Aircraft MTOW (lbs)
e Visualize — KPI Cards
Task 6: Trend of Aircrafts Manufactured Per Year by Client
e Group by manufacturing_year and client id
o Count number of aircrafts

e Visualize — Line Chart (Years on X-axis, Count on Y-axis, Color by Client)

Step 4: Dashboard Creation
o Import the cleaned dataset into your Bl tool (Power BI/ Tableau / Looker Studio / Streamlit).
e Create individual charts for each task (Tasks 1-6).
e Arrange them on the dashboard:
Layout Recommendation:
o Top row: KPIs (Avg. Rates and MTOW)
o Left panel: Filters (Region, Client, Year)
e Center: Visualizations
o Map (Task 1)
o Revenue, Forecast, and Security Charts
o Trend line (Task 6)
o Bottom: Aircraft Age Summary
Ensure interactivity:
 Filters should update all visuals
o Hover tooltips should show additional info

e Drill-down enabled (Region — Country)

Step 5: Documentation & Reporting




ATLAS

SKILLTECH
UNIVERSITY

Write a short project report (2—3 pages) covering:
e Introduction (project objective)
¢ Data cleaning steps
e Analysis & methodology
o Key findings from each task
e Dashboard snapshots/screenshots
o Limitations and recommendations

Save the dashboard file (e.g., .pbix for Power BI, .twbx for Tableau, or Streamlit link).

Step 6: Submission Checklist
e C(Cleaned dataset file

e Code/SQL scripts or notebooks used
o Dashboard file or shareable link
e Project report (PDF/Word)
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Unit 9: Diagnosis Data Insights Project

Project Statement

1. Total number of patient diagnoses done in the dataset
Percentage of patients with a history of Heart Attack
Percentage of patients with a history of Stroke

Count of female patients who are not overweight
Number of patients based on Health Risk

Average weight of people based on Occupation

Total number of overweight patients based on Race

Number of normal health candidates in each age group

A S RO L S

Number of patients who smoke and are at HIGH health risk
10. Number of patients who exercise less than 30 minutes and are at HIGH or MODERATE health risk
11. Prepare the dashboard

Detailed Instruction Manual

Step 1: Understand the Dataset
e Download the dataset from the LMS or shared folder.
e Review the fields provided. Common fields may include:
o patient_id, gender, age, occupation, weight, bmi, race, health risk, smoking habit, exercise mins,
heart attack history, stroke history, overweight flag
Check for:
e Missing values
e Duplicates
e Columns not relevant to the analysis (ignore those)

e Columns with blanks—avoid counting on those

Step 2: Data Cleaning & Preparation
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o Remove duplicates based on patient id
e Handle missing values:
o Drop or impute based on column relevance
o Standardize values:
o Normalize values for categorical fields (e.g., "High", "HIGH", "high" — "High")
o Convert text-based flags into binary/standardized format (e.g., "Yes"/"No" — 1/0)
o Create derived columns:
o Age Groups:
= 0-18, 19-30, 3145, 46-60, 60+

o Exercise time buckets (e.g., <30 min, 30-60 min, >60 min)

Step 3: Analysis & Metrics
Task 1: Total Number of Patient Diagnoses
o Count total unique patient_id
e Avoid columns with blank values
o Visualize — KPI Card or Numeric Display
Task 2: Percentage with History of Heart Attack
o Filter patients with heart attack history = Yes
e Calculate: (Count with heart attack) / (Total patient count)
e Visualize — Pie Chart or Donut Chart
Task 3: Percentage with History of Stroke
o Filter patients with stroke history = Yes
e Calculate percentage
e Visualize — Pie Chart
Task 4: Count of Female Patients Who Are Not Overweight
o Filter: gender = Female AND overweight flag = No

e Count number of such patients

e Visualize — Bar Chart or KPI
Task 5: Number of Patients by Health Risk
e Group by health_risk
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o Count patients per category
e Visualize — Bar Chart
Task 6: Average Weight by Occupation
e Group by occupation
o Calculate average weight
e Visualize — Bar Chart (Occupation on X-axis)
Task 7: Overweight Patients by Race
o Filter: overweight flag= Yes
e Group by race
o Count number of overweight patients
e Visualize — Stacked or Grouped Bar Chart
Task 8: Normal Health Candidates by Age Group
o Filter: health risk = Normal
e Group by age group
o Count number of patients
e Visualize — Bar Chart
Task 9: Smoking Habit + High Health Risk Patients
o Filter: smoking_habit = Yes AND health risk = High
o Count such patients
e Visualize — Numeric summary
Task 10: Less Exercise + Moderate/High Risk
o Filter: exercise_mins <30 AND (health_risk = High OR health risk = Moderate)
o Count patients

e Visualize — KPI card or bar segment

Step 4: Dashboard Creation
o Import the cleaned dataset into your Bl tool (Power Bl / Tableau / Looker Studio / Streamlit).
e Create individual charts for each task (Tasks 1-10).

e Arrange them on the dashboard:

Suggested Layout:
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e Top Row: KPI cards (Total Patients, % with Heart Attack, % with Stroke, Smoking + High Risk)
o Left Panel: Filters (Gender, Age Group, Health Risk, Race, Occupation)

Main Center:
o Bar charts for Health Risk, Age Group, Race
o Donut/Pie charts for percentage visuals

o Trend or distribution visuals as appropriate

Bottom Section: Metrics on exercise and weight
Ensure interactivity:

o Filters dynamically update all visuals

o Hover tooltips for insights

o Highlight/highlight-on-click actions where needed

Step 5: Documentation & Reporting

Project Documentation and Reporting Process

Introduction Analysis Logic Key Insights

Data Cleaning Visual Limitations &
Explanation Recommendations

Fig.9.1. Documentation & Reporting
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Create a project report (2—3 pages) including:

Introduction: Objective of the analysis

Data Cleaning: How missing values and irrelevant columns were handled
Analysis Logic: Metric definitions and filtering criteria

Visual Explanation: Screenshots of the dashboard with brief description
Key Insights: Summary of patient health insights

Limitations & Recommendations: Data quality issues or further steps

Step 6: Submission Checklist

Cleaned dataset file

Code or SQL/Python notebooks
Dashboard file or link

Project report (PDF/Word)



