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UNIT 1

DATA VISUALISATION

DATA VISUALISATION

Introduction to Data Visualization and Business Intelligence

1.1 Ov

erview of Data Visualization:
Definition and importance in decision-making

Data visualization is the practice of translating information into a visual
context, such as a map or graph, to make data easier for the human brain to
understand and pull insights from. The main goal of data visualization is to
make it easier to identify patterns, trends and outliers in large data sets. The
term is often used interchangeably with others, including information
graphics, information visualization and statistical graphics.

Data visualization is one of the steps of the data science process, which states
that after data has been collected, processed and modeled, it must be
visualized for conclusions to be made. Data visualization is also an element of
the broader data presentation architecture (DPA) discipline, which aims to
identify, locate, manipulate, format and deliver data in the most efficient way
possible.

Importance of data visualization

Data visualization provides a quick and effective way to communicate
information in a universal manner using visual information. The practice can
also help businesses identify which factors affect customer behavior; pinpoint
areas that need to be improved or need more attention; make data more
memorable for stakeholders; understand when and where to place specific
products; and predict sales volumes.

Other benefits of data visualization include the following:

the ability to absorb information quickly, improve insights and make faster
decisions;

an increased understanding of the next steps that must be taken to improve
the organization;


https://www.techtarget.com/searchenterpriseai/definition/data-science
https://www.techtarget.com/searchcio/definition/stakeholder

an improved ability to maintain the audience's interest with information
they can understand;

an easy distribution of information that increases the opportunity to share
insights with everyone involved;

eliminate the need for data scientists since data is more accessible and
understandable; and

an increased ability to act on findings quickly and, therefore, achieve success
with greater speed and less mistakes.

Historical context and evolution:

Prior to the 17th century, data visualization existed mainly in the realm of
maps, displaying land markers, cities, roads, and resources. As the demand
grew for more accurate mapping and physical measurement, better
visualizations were needed.

In 1644, Michael Florent Van Langren, a Flemish astronomer, is believed to
have provided the first visual representation of statistical data. The one-
dimensional line graph below shows the twelve known estimates at the time
of the difference in longitude between Toledo and Rome as well as the name
of each astronomer who provided the estimate. What is notable here is that
while Van Langren could have provided this information in a table, itis the use
of the graph that really visually displays the wide variations in estimates.
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The 18th century saw the beginning of thematic mapping. Attempts at the
thematic mapping of geologic, economic, and medical data were made near
the end of the century. Abstract graphs of functions, measurement error, and
collection of empirical data were introduced at this time.


https://www.techtarget.com/searchbusinessanalytics/feature/4-features-of-great-data-visualization-and-storytelling

This period also gave us William Playfair, who's widely considered to be the
inventor of many of the most popular graphs we use today (line, bar, circle,
and pie charts). Many statistical chart types, including histograms, time series
plots, contour plots, scatterplots, and others were invented during this period.
A graph by Playfair (1821), shown below, shows the price of wheat, weekly
wages, and reigning monarch over a two hundred fifty year span from 1565 to
1820.
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The latter half of the 19th century is what Friendly calls the Golden Age of
statistical graphics. Two famous examples of data visualization from that era
include John Snow’s (not that Jon Snow!) map of cholera outbreaks in the
London epidemic of 1854 and Charles Minard's 1869 chart showing the
number of men in Napoleon's 1812 infamous Russian campaign army, with
army location indicated by the X-axis, and extreme cold temperatures
indicated at points when frostbite took a fatal toll.
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This time also provided us with a new visualization, the Rose Chart, created by
Florence Nightingale.
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A number of factors contributed to this “Golden Age” of statistical graphing:
the industrial revolution, which created the modern business; official
government statistical offices, to support an increasingly aware and global
populace; and a growing recognition for the importance of numerical data in
social planning, medicine, military, industrialization, commerce, and
transportation. Statistical Theory also provided the means to make sense of
large datasets.

The growing trend towards statistical visualizations hit a small roadblock in the
early 20th century. Friendly describes this era as the modern dark ages for
data visualization. Statisticians were increasingly concerned with exact
numbers, and consider images to be overly inaccurate. While innovation in the
field may have indeed veered away from data visualizations, this period saw a
growth of data visualization in the public consciousness. Charts and graphs of



various sorts were rapidly becoming adopted into textbooks, business
applications, science, and government.

[Editor's Note: While statisticians gave data visualization the cold shoulder
during this era, the first half of the 20th century also brought psychology
forward as a science; in particular, the development of cognitive psychology
and the study of human perception has provided a much better
understanding as to how the brain interprets information and recognizes
patterns. This research has been instrumental in developing and refining the
science of data visualization best practices.]

The latter half of the 20th century is what Friendly calls the ‘rebirth of data
visualization’, brought on by the emergence of computer processing.
Computers gave statisticians the ability to collect and store data in increasingly
larger volumes, as well as the ability to visualize the information quickly and
easily. The 1960s and 1970s saw the emergence of researchers like John W.
Tukey in the United States and Jacques Bertin in France, who developed the
science of information visualization in the areas of statistics and cartography,
respectively. The early 80s saw the emergence of Edward Tufte, whose seminal
work, The Visual Display of Quantitative Information is still used today in
university courses for data visualization and statistical analysis. Tufte also
introduced us to the sparkline, which gives the general shape of a trend in a
small amount of space.
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The last three decades have seen the field of data visualization explode into
dozens and even hundreds of focus areas. Dashboards and data discovery
tools, scorecard applications, analytics suites, and an assortment of other
software tools enable businesses, researchers, and individuals to explore their
data in new and increasingly imaginative ways. Notable writers and educators
in the modern era, including Alberto Cairo, Stephen Few, and Colin Ware,
continue to refine the science and art of data visualization and bring it to new
heights.

We live in an exciting yet challenging time for data visualization. Even as we
discover new ways to collect, aggregate, analyze and visualize data, we are also
discovering some new and important societal challenges regarding the
violation of privacy and the potential misuse of data - both intentional and
unintentional. As we enter the information age, it's both exciting and terrifying
to imagine what the future holds in store for us, both as individuals and as a
society. Randy Bachman said it best: We ain't seen nothin’ yet!

Reference:

https://insightsoftware.com/blog/a-brief-history-of-data-visualization/

Business Intelligence (BI):

Business Intelligence (BI): Introduction to Bl Concepts
Definition of Business Intelligence (BI):

« Business Intelligence refers to the use of technology, processes, and tools to
transform raw data into meaningful insights for effective decision-making.

« Bl involves the collection, analysis, and presentation of business data to
support strategic planning and tactical operations.

Key Components of Business Intelligence:

« DataWarehousing: Centralized repositories that store and integrate data from
various sources for analysis.



Analytics and Reporting: Tools and techniques to analyze and present data in
a comprehensible format.

Data Mining: Uncovering patterns and relationships within large datasets to
identify trends and opportunities.

Performance Management: Monitoring and optimizing organizational
performance using key performance indicators (KPIs).

Purpose and Objectives of BI:

Informed Decision-Making: Providing decision-makers with accurate and
timely information.

Strategic Planning: Supporting long-term organizational goals through data-
driven insights.

Operational Efficiency: Enhancing day-to-day processes by identifying areas
for improvement.

Competitive Advantage: Gaining insights into market trends and customer
behavior for a competitive edge.

Bl Lifecycle:

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

Data Processing: Transforming raw data into a format suitable for analysis.
Data Analysis: Extracting meaningful patterns, trends, and insights.

Data Presentation: Communicating findings through reports, dashboards, and
visualizations.

Decision-Making: Empowering stakeholders with actionable insights.
5. Role of Bl in Data-Driven Organizations:

Cultural Shift: Encouraging a culture where decisions are based on data rather
than intuition.

Improved Visibility: Providing a comprehensive view of organizational
performance.



Predictive Analytics: Anticipating future trends and outcomes based on
historical data.

Real-time Monitoring: Enabling quick responses to changing business
conditions.

Business Intelligence vs. Business Analytics:
Bl focuses on descriptive analytics: Reporting on what has happened.

Business Analytics includes predictive and prescriptive analytics: Forecasting
future trends and suggesting actions.

Challenges in Bl Implementation:

Data Quality: Ensuring the accuracy and reliability of the data being analyzed.
Integration of Data Sources: Unifying diverse data from multiple systems.
User Adoption: Encouraging employees to embrace Bl tools and insights.
Future Trends in BI:

Al and Machine Learning Integration: Enhancing predictive analytics
capabilities.

Augmented Analytics: Combining human insights with machine-generated
insights.

Focus on Data Governance: Ensuring data security, compliance, and ethical
use.

Conclusion:

Business Intelligence is a critical element in modern organizations, driving
data-driven decision-making and providing a competitive edge in a dynamic
business environment. Understanding Bl concepts is foundational for
individuals and organizations seeking to leverage the power of data for
strategic advantage.

Reference:
https://www.tableau.com/learn/articles/business-intelligence

The role of data visualization in Bl

Introduction to Business Intelligence (BI):



Business Intelligence (BI) is a technology-driven process for analyzing and
presenting actionable information to help executives, managers, and other
corporate end-users make informed business decisions.

Bl involves the collection, integration, analysis, and presentation of business
information to support decision-making processes.

Purpose of Business Intelligence:

Data-Driven Decision Making: Bl enables organizations to base decisions on a
comprehensive analysis of relevant data rather than relying solely on intuition
or experience.

Competitive Advantage: By extracting insights from data, Bl provides a
competitive edge by identifying market trends, customer behaviors, and
operational efficiencies.

The Crucial Role of Data Visualization:

Communication of Complex Information: Data visualization translates
complex datasets into easily understandable visual representations, such as
charts, graphs, and dashboards.

Facilitating Quick Understanding: Humans process visual information faster
than text, making data visualization essential for quick comprehension and
decision-making.

Identifying Patterns and Trends: Visualizations reveal patterns, trends, and
outliers that might be overlooked in raw data, enhancing the ability to derive
meaningful insights.

Integration of Data Visualization in BI:

Transforming Raw Data into Insights: Data visualization serves as the bridge
between raw data and actionable insights, allowing users to see the story
behind the numbers.

Enhanced Reporting: Visualizations enhance traditional reporting methods by
presenting data in a more engaging and accessible format, making reports
more impactful.

Key Benefits of Data Visualization in BI:



Improved Decision Making: Clear visualizations empower decision-makers to
grasp information quickly, leading to more informed and confident decisions.

Increased Accessibility: Visualizations make data accessible to a broader
audience, including non-technical stakeholders, fostering a data-driven
culture.

Enhanced Data Exploration: Users can explore data interactively, drilling down
into details or zooming out for a broader perspective, promoting a deeper
understanding.

Types of Data Visualizations in BI:

Charts and Graphs: Bar charts, line graphs, pie charts, etc., provide various
ways to represent data based on the nature of the information.

Dashboards: Aggregated visualizations on a single screen, providing a holistic
view of key performance indicators (KPIs).

Maps: Geographic visualizations to represent location-based data.
Challenges and Considerations:

Accuracy and Clarity: Ensuring visualizations accurately represent the
underlying data and are clear in conveying the intended message.

Data Security: Handling sensitive information responsibly and implementing
proper access controls.

Future Trends:

Augmented Analytics: Integration of artificial intelligence and machine
learning into Bl tools for automated insights.

Real-Time Visualization: The shift towards real-time data visualization for more
up-to-date decision-making.

In summary, data visualization plays a pivotal role in Business Intelligence by
transforming data into visually compelling representations that facilitate
understanding, decision-making, and strategic planning. It bridges the gap
between raw data and actionable insights, making Bl more accessible and
impactful for organizations.

Business benefits of Bl and data visualization




Business Benefits of Business Intelligence (Bl) and Data Visualization

Business Intelligence (Bl) and data visualization play pivotal roles in
empowering organizations to make informed decisions, gain strategic insights,
and drive overall business success. The benefits derived from the integration
of Bl and data visualization are multifaceted, encompassing various aspects of
organizational operations and decision-making.

Improved Decision-Making:

Real-time Insights: Bl provides access to real-time data, enabling decision-
makers to respond promptly to changing business conditions.

Visual Interpretation: Data visualization simplifies complex datasets, making it
easier for stakeholders to understand trends, patterns, and outliers,
facilitating quicker and more accurate decision-making.

Enhanced Operational Efficiency:

Data-driven Processes: Bl allows organizations to optimize and automate
processes based on data insights, leading to increased efficiency in day-to-day
operations.

Resource Allocation: Visualization tools help in allocating resources more
effectively by identifying areas of improvement and streamlining workflows.

Strategic Planning and Forecasting:

Trend Analysis: Bl tools enable organizations to conduct thorough trend
analysis, aiding in the development of long-term strategies and business
plans.

Predictive Analytics: Data visualization assists in forecasting future trends and
market conditions, enabling proactive decision-making.

Competitive Advantage:

Market Intelligence: Bl provides organizations with a competitive edge by
offering comprehensive market intelligence, helping them stay ahead of
industry trends.



Benchmarking: Comparison of internal performance metrics against industry
benchmarks facilitates identification of areas for improvement.

Enhanced Customer Experience:

Personalized Marketing: Bl helps in understanding customer behavior and
preferences, allowing for the creation of personalized marketing strategies.

Customer Feedback Analysis: Visualization of customer feedback data aids in
identifying areas for improvement and enhancing overall customer
satisfaction.

Risk Mitigation:
Early Detection of Issues: Bl tools help in early identification of potential risks

and issues by monitoring key performance indicators (KPIs).

Scenario Analysis: Data visualization facilitates scenario analysis, enabling
organizations to assess the impact of various factors on business outcomes.

Increased Revenue and Profitability:

Sales Optimization: Bl supports sales teams by providing insights into
customer behavior and preferences, contributing to more effective sales
strategies.

Cost Reduction: Improved operational efficiency and resource allocation lead
to cost reduction, positively impacting the bottom line.

Regulatory Compliance:

Data Governance: Bl assists organizations in maintaining data integrity and
complying with regulatory requirements through proper data governance and
reporting capabilities.

Auditing and Monitoring: Visualization tools aid in auditing and monitoring
processes, ensuring adherence to compliance standards.

In summary, the integration of Business Intelligence and data visualization not
only facilitates data-driven decision-making but also brings about
transformative benefits across various facets of an organization. From
strategic planning to operational efficiency and customer satisfaction, Bl and



data visualization are indispensable tools for modern businesses seeking to
thrive in a dynamic and competitive landscape.

Data Visualization Evolution and Characteristics:

Milestones in the evolution of data visualization
Data Visualization Evolution and Characteristics
1. Introduction

Data visualization has evolved significantly over the years, transforming from
simple charts and graphs to dynamic, interactive visual representations of
complex datasets. Understanding the milestones in the evolution of data
visualization is crucial for appreciating its current state and potential future
developments.

Early Beginnings
Static Visual Representations (Ancient Times - 18th Century)
Cave Paintings and Maps:
o Early humans used cave paintings to represent information visually.
« Maps, depicting geographical features, date back to ancient civilizations.
Statistical Graphics (17th - 18th Century):

o Development of basic charts, such as bar charts and line graphs, for
representing statistical data.

o Notable contributions by William Playfair and others in visualizing
economic data.

Birth of Modern Data Visualization

19th Century - Florence Nightingale's Rose Diagram (1858)
Nursing and Mortality Data:

« Florence Nightingale used a polar area diagram to illustrate the impact
of improved hygiene on mortality rates during the Crimean War.

o Pioneered the use of visuals for persuasive storytelling in public health.

20th Century - Rise of Computers



Invention of Computers:

o The availability of computers allowed for the creation of more complex
and dynamic visualizations.

John Tukey's Exploratory Data Analysis (EDA):

o Tukey emphasized the importance of graphical methods in the analysis
of data.

o Introduction of box plots and other EDA techniques.

Digital Era and Technological Advances

Late 20th Century - Introduction of GIS (Geographic Information Systems)

» Geospatial Visualization:GIS technology enabled the mapping and
analysis of geographical data.

« Applications in urban planning, environmental science, and more.
21st Century - Interactive and Dynamic Visualizations
Advancements in Software:

o Emergence of powerful data visualization software like Tableau, Power
Bl, and D3.js.

« Transition from static to interactive visualizations for user engagement.
Big Data Challenges:

« Handling large and complex datasets led to innovations in visualizing
big data.

e Heatmaps, network diagrams, and other techniques adapted for
massive datasets.

Characteristics of Modern Data Visualization
Interactivity and User Engagement
Dynamic Dashboards:

o Users can interact with visualizations, explore data, and gain insights in
real-time.



e Enhanced user engagement and decision-making.
Multidimensional Representations
3D Visualizations:
o Advances in technology allow for three-dimensional visualizations.
o Useful for complex spatial and volumetric data.
Integration with Artificial Intelligence (Al)
Al-Driven Insights:
« Integration of Al algorithms for automatic pattern recognition.
o Predictive analytics and smart recommendations within visualizations.

Data visualization has come a long way, from ancient cave paintings to
sophisticated interactive dashboards. Understanding its evolution helps us
appreciate the diverse range of techniques and technologies available today.
As we continue into the future, data visualization is expected to play an
increasingly vital role in conveying complex information and supporting data-
driven decision-making.

Key characteristics of effective data visualization

Key Characteristics of Effective Data Visualization:
Clarity:

Objective: The primary goal of data visualization is to convey information
clearly and concisely.

Characteristics:
Avoid unnecessary complexity.

Use clear labels, titles, and legends.



Ensure that the message is easily understood by the target audience.
Simplicity:

Objective: Keep visualizations simple to prevent confusion and facilitate quick
comprehension.

Characteristics:

Eliminate unnecessary elements that do not contribute to the main message.
Use straightforward designs to convey the essence of the data.

Relevance:

Objective: Visualizations should be directly aligned with the objectives and
qguestions they aim to address.

Characteristics:

Focus on key metrics and relevant data points.

Tailor the visualization to address specific business or analytical goals.
Accuracy:

Objective: Ensure that the data presented is accurate, reliable, and
trustworthy.

Characteristics:
Verify data sources and integrity.

Clearly communicate any uncertainties or limitations in the data.

Consistency:

Objective: Maintain a consistent visual language across different elements of
the visualization.

Characteristics:
Use consistent color schemes, symbols, and scales.

Align the visual elements with the overall design theme.



Interactivity:

Objective: Enable users to explore and interact with the data for a more
dynamic experience.

Characteristics:

Incorporate interactive elements like tooltips, filters, and drill-down options.
Allow users to customize views based on their preferences.

Context:

Objective: Provide context to help users understand the significance of the
data.

Characteristics:

Include relevant benchmarks, historical trends, or comparative data.
Offer explanations or annotations to guide interpretation.
Efficiency:

Objective: Convey information efficiently, allowing for quick interpretation and
decision-making.

Characteristics:
Prioritize essential information and avoid unnecessary details.

Optimize visualizations for quick consumption without compromising
accuracy.

Aesthetics:

Objective: Create visually appealing designs that enhance engagement
without sacrificing functionality.

Characteristics:Pay attention to color harmony, font choices, and overall
design aesthetics. Balance visual elements to avoid overwhelming the viewer.

Accessibility:

Objective: Ensure that the visualization is accessible to a diverse audience,
including those with disabilities.



Characteristics:
Use color schemes that consider color blindness.

Provide alternative text for images and ensure compatibility with screen
readers.

Storytelling:

Objective: Construct a narrative that guides the viewer through the data and
insights.

Characteristics:
Arrange data points in a logical sequence.
Use annotations and captions to tell a compelling story.

In summary, effective data visualization combines clarity, simplicity, and
relevance with accuracy, consistency, and interactivity. A well-designed
visualization not only conveys information efficiently but also engages and
guides the audience through a meaningful story.

Importance of Data Visualization: Enhancing Understanding Through Visuals
Cognitive Aspects of Data Perception
Introduction:

Data visualization is a powerful tool for conveying complex information in a
visual format, aiding in better understanding and interpretation.

Cognitive Processes in Data Perception:

Visual Processing Speed:



The human brain processes visual information faster than text or numerical
data.

Visualization accelerates decision-making by tapping into our inherent visual
processing capabilities.

Pattern Recognition:
Visualizations help in recognizing patterns, trends, and outliers within data.

Patterns that might be challenging to identify in raw data become apparent
through graphical representation.

Memory Retention:
Visuals are easier to remember than raw data.

Well-designed visualizations enhance the retention of information, leading to
improved recall during decision-making.

Power of Visualization in Communication:

Simplifying Complexity:
Complex datasets can be simplified into comprehensible visuals.

Charts, graphs, and diagrams distill intricate information into intuitive
representations.

Facilitating Comparative Analysis:
Visualizations enable easy comparison between different data points.

Comparative analysis is crucial for identifying trends, correlations, and
insights.

Types of Cognitive Load:
Intrinsic Cognitive Load:
Relates to the complexity of the task itself.

Visualization reduces intrinsic load by presenting information in a more
digestible format.

Extrinsic Cognitive Load:



Concerns external factors, such as the presentation format.

Well-designed visualizations minimize extrinsic load, allowing the audience to
focus on the content.

Principles of Effective Data Visualization:

Clarity and Simplicity:

Eliminate unnecessary elements to enhance clarity.

Simplicity aids in quick comprehension and reduces cognitive load.
Use of Colors and Contrast:

Strategic use of colors guides attention and emphasizes key points.
Proper contrast ensures visual hierarchy and prevents confusion.
Real-World Applications:

Examples from various industries showcasing how data visualization has been
instrumental in enhancing understanding and decision-making.

Cognitive aspects of data perception underscore the importance of leveraging
data visualization to unlock insights, communicate effectively, and make
informed decisions. Well-crafted visuals not only simplify complex information
but also align with the natural cognitive processes of the human brain.

Notes on the Importance of Data Visualization: Cognitive Aspects of Data
Perception

1. Introduction to Cognitive Aspects of Data Perception:

Data visualization is a powerful tool that leverages human cognition to make
complex information more understandable.

Our brains are naturally wired to process visual information more efficiently
than textual or numerical data.

2. Human Visual System:



The human brain processes visual information significantly faster than text or
numbers.

Approximately 90% of the information transmitted to the brain is visual.
3. Gestalt Principles and Data Perception:

Gestalt psychology principles explain how humans perceive visual elements as
a whole, rather than individual parts.

Key principles include proximity, similarity, continuity, closure, and
connectedness.

4. Visual Hierarchy and Attention:

Effective data visualization establishes a visual hierarchy to guide the viewer's
attention.

Emphasizing important data points through color, size, or position helps in
directing focus.

5. Pattern Recognition:

Humans excel at recognizing patterns, and data visualization capitalizes on
this innate ability.

Patterns and trends in data become apparent when presented visually, aiding
in quicker comprehension.

6. Reducing Cognitive Load:

Complex datasets can overwhelm cognitive resources when presented in raw
formats.

Visualizations simplify information, reducing cognitive load and making it
easier to interpret data.

7. Enhancing Memory Recall:
Visuals are better retained in memory compared to text or numbers.

Well-designed visualizations create memorable impressions, aiding in long-
term retention of key insights.

8. Facilitating Decision-Making:



Clear visualizations enable quicker and more informed decision-making.

Visual representations of data enhance the understanding of relationships
and trends, supporting strategic choices.

9. Emotional Impact and Engagement:

Visualizations evoke emotional responses, increasing engagement with the
data.

Engaged viewers are more likely to explore and derive meaning from
visualized information.

10. Communicating Complex ldeas: - Visualizations serve as a universal
language, transcending linguistic barriers. - Complex ideas and relationships
can be communicated succinctly through well-crafted visuals.

Data Visualization Process

Data visualization is a crucial step in transforming raw data into meaningful
insights. It's a dynamic process that involves selecting the right visualizations,
designing clear and informative charts, and ultimately telling a compelling
story. This article provides a detailed description of the data visualization
process, illustrating each step with examples.

1. Understanding the Data:



Before embarking on the visualization journey, it's essential to have a deep
understanding of the dataset. This includes exploring data structure,
identifying key variables, and recognizing any patterns or trends. For example,
consider a sales dataset with information about order values, customer
demographics, and sales representatives.

2. Defining Objectives and Audience:

Clearly defining the objectives of the visualization and understanding the
target audience are critical. For instance, if the goal is to analyze sales
performance, the audience might include sales managers and executives.
Knowing this helps tailor visualizations to meet specific needs and
expectations.

3. Choosing the Right Visualization Type:

Selecting appropriate visualization types is pivotal for effective
communication. For the sales dataset, a bar chart might be suitable for
comparing order values across different categories, while a line chart could
illustrate trends over time.

4. Cleaning and Preparing Data:

Data quality is paramount. Cleaning and preprocessing involve handling
missing values, outliers, and formatting data for optimal visualization. For
example, ensuring consistency in date formats and addressing null values in
the sales dataset.

5. Creating Initial Visualizations:

Generate initial visualizations to explore the dataset visually. Scatter plots,
histograms, and simple charts help identify potential trends, outliers, and
relationships within the data.

6. Iterative Design and Refinement:



Data visualization is an iterative process. Review initial visualizations, gather
feedback, and refine accordingly. For instance, refining color choices, adjusting
axes, and improving labels enhance the overall visual appeal.

7. Adding Context and Annotations:

Provide context to enhance understanding. Adding labels, annotations, and
captions highlights key points in visualizations. Annotations in the sales
dataset could pinpoint significant events, like promotions or product launches.

8. Ensuring Accessibility:

Design visualizations with accessibility in mind. High contrast colors, clear
labels, and alternative text ensure that visualizations are accessible to all
users, including those with visual impairments.

9. Interactive Features and Exploration:

Leverage interactive features to allow users to explore data independently.
Implement filters, tooltips, and interactive elements for a more engaging and
personalized experience. For the sales dataset, users might interactively filter
data by sales representative or product category.

10. Storytelling Through Visualization:

Crafting a narrative that guides the audience through visualizations is crucial.
Sequencing visualizations to tell a coherent story helps convey insights
effectively. A storyline could explore how sales have evolved over time,
identifying contributing factors.

11. Feedback and Evaluation:

Seek feedback from stakeholders or end-users to evaluate the effectiveness
of visualizations. Assess whether the objectives are met and if the visualization
effectively communicates the intended message.

12. Documentation and Reproducibility:

Document the visualization process, including data sources, methodology, and
design decisions. This documentation aids in reproducibility and facilitates
collaboration with other data professionals.



In conclusion, the data visualization process is a dynamic journey that
transforms data into meaningful insights. Through understanding the data,
defining objectives, and employing the right visualizations, data professionals
can unlock the potential of visual storytelling. The iterative nature of the
process encourages continuous improvement, resulting in visualizations that
are both informative and visually compelling.

Understanding Data Types:

o Categorical vs. numerical data

o Time-series data and geographical data considerations

Data Preparation:
« Cleaning and organizing data for effective visualization
o Dealing with missing or outlier data

Choosing the Right Visualization Type:

o Overview of various chart types and their applications
e Matching visualization to data and business goals

Data Visualization Tools and Software

1. Tableau:

e Description:Tableau is a powerful and widely used business intelligence
tool for creating interactive and shareable dashboards.

o Example:Visualizing sales data across different regions using maps and
charts.

2. Microsoft Power BI:

o Description: Power Bl is a business analytics service by Microsoft that
enables users to visualize and share insights across an organization.

e Example: Creating a dynamic dashboard to monitor key performance
indicators (KPIs) in real-time.

3. Google Data Studio:



Description. A free and easy-to-use tool for creating interactive reports
and dashboards using data from various sources, including Google
Analytics and Google Sheets.

Example:Building a report to analyze website traffic and user behavior.

. QlikView/Qlik Sense:

. D3,s:

Description. QlikView and Qlik Sense are data visualization and business
intelligence platforms that allow users to explore and visualize data
relationships.

Example: Analyzing the sales performance and trends by creating
associative visualizations.

Description. A JavaScript library for creating dynamic and interactive
data visualizations in web browsers.

Example: Building a custom interactive chart, such as a line chart or
scatter plot, with data-driven documents.

. Matplotlib:

. Plotly:

Description: A 2D plotting library for Python, widely used for creating
static, animated, and interactive visualizations.

Example: Plotting a line chart to represent the trend in stock prices over
time.

Description: An open-source library for creating interactive plots and
dashboards in Python, R, and Julia.

Example: Developing an interactive scatter plot with tooltips for data
exploration.

8. Excel (Charts and PivotTables):

Description: Microsoft Excel includes built-in charting tools and
PivotTables for creating basic data visualizations.



o Example: Generating a bar chart to compare monthly sales figures.
9. Infogram:

o Description: An online tool for creating infographics and interactive
charts without the need for advanced design skills.

o Example: Designing an infographic to showcase survey results.
10.Sisense:

o Description: A business intelligence software that allows users to
prepare, analyze, and visualize complex datasets.

o Example:Building a dashboard to analyze customer satisfaction scores
and feedback.

Data Visualisation Techniques:

Data visualization techniques involve presenting information in graphical or visual
formats to make it easier to understand patterns, trends, and insights within the
data. Here are some common data visualization techniques along with examples:

1. Bar Charts:

o Description: Bars of varying lengths are used to represent different
categories or groups, making it easy to compare quantities.

o Example:Displaying the sales performance of different products over a
specific time period.

2. Line Charts:

e Description: Points connected by lines show the change in a variable
over time or across categories.

o Example:Visualizing the growth of a company's revenue over multiple
fiscal quarters.

3. Pie Charts:

e Description: A circular statistical graphic that is divided into slices to
illustrate numerical proportions.



o Example: Representing the percentage distribution of expenses in a
budget.

. Scatter Plots:

e Description. Individual data points are plotted on a graph to show the
relationship between two variables.

o Example: Mapping the correlation between temperature and ice cream
sales.

. Heatmaps:

o Description: A matrix of colors is used to represent the magnitude of a
phenomenon in two dimensions.

e Example: Analyzing website traffic patterns by displaying page views
across different times of the day.

. Treemaps:

o Description: Hierarchical data is represented as nested rectangles, with
each level of the hierarchy having its own colored segment.

o Example: Visualizing the distribution of budget allocation across
departments in an organization.

. Bubble Charts:

o Description. Similar to scatter plots, but with an additional dimension
represented by the size of the bubbles.

o Example: Showing the relationship between GDP, population, and
carbon emissions for different countries.

. Choropleth Maps:

o Description: Geographic regions are shaded or patterned to represent
the variation in a variable.

o Example: lllustrating the prevalence of a particular disease across
different regions on a map.

. Box Plots (Box-and-Whisker Plots):



o Description: A graphical summary of a set of data that displays the
distribution and central tendency.

o Example: Comparing the distribution of salaries across different
departments in a company.

10.Radar Charts:

o Description. A graphical method of displaying multivariate data in the
form of a two-dimensional chart.

o Example:Assessing the performance of individuals across multiple skills
in a team.

11.Gantt Charts:

e Description: A horizontal bar chart that represents a project schedule
over time.

e Example:Visualizing the timeline and dependencies of tasks in a project
management plan.

12.Sankey Diagrams:

o Description.: A flow diagram that visualizes the flow of resources or
information between multiple entities.

o Example: lllustrating the energy flow in a system, from source to
consumption.

These visualization techniques help convey complex information in a more
accessible and understandable format, aiding decision-making and data-driven
insights. The choice of technique depends on the nature of the data and the story
you want to tell.

Best Practices in Data Visualisation:




Effective data visualization involves more than just creating pretty charts; it requires
careful consideration of design principles and communication goals. Here are some
best practices in data visualization along with examples:

1. Understand Your Audience:

Best Practice: Tailor your visualizations to the knowledge level and
interests of your audience.

Example:|f presenting to a non-technical audience, use simple and clear
visualizations, avoiding overly complex charts.

2. Simplify and Declutter:

Best Practice: Remove unnecessary elements and focus on the key
message to avoid overwhelming your audience.

Example: Instead of cluttered charts, present a clean bar chart
highlighting the most relevant data points.

3. Use Appropriate Chart Types:

Best Practice: Choose chart types that effectively convey the data
relationships.

Example: Use a line chart for time series data and a bar chart for
categorical comparisons.

4. Color Use with Purpose:

Best Practice: Use color intentionally to highlight important information
and maintain a consistent color scheme.

Example: Color-coding different categories in a bar chart for easy
identification.

5. Provide Context:

Best Practice:Include context such as labels, titles, and axis descriptions
to help viewers understand the data.

Example: Adding axis labels and a title to clarify the purpose of a scatter
plot.

6. Ensure Data Accuracy:



Best Practice: Double-check and verify data accuracy before creating
visualizations.

Example: Clearly state the data source and any transformations made
to avoid misinterpretation.

7. Prioritize Readability:

Best Practice: Ensure text and labels are easily readable, and choose an
appropriate font size.

Example: Increasing the font size of axis labels to enhance readability in
a complex chart.

8. Encourage Exploration:

Best Practice: Allow users to interact with the data, especially in
interactive dashboards.

Example: Creating a dashboard with filters to enable users to explore
data subsets dynamically.

9. Tell a Story:

Best Practice: Structure your visualizations to tell a coherent and
compelling story.

Example: Using a series of visualizations to depict the stages of a project
from initiation to completion.

10.Consider Accessibility:

Best Practice: Design visualizations with accessibility in mind,
considering color contrast and providing alternative text.

Example: Ensuring that charts are readable for individuals with color
vision deficiencies.

11.Maintain Consistency:

Best Practice: Use consistent colors, styles, and scales across multiple
visualizations for coherence.

Example: Maintaining a uniform color scheme in a series of charts
representing related data.



12.Iterate and Seek Feedback:

e Best Practice. Iterate on your visualizations and seek feedback from
others to improve clarity.

o Example:Sharing drafts of visualizations with colleagues to gather input
on effectiveness.

By incorporating these best practices, you can create data visualizations that are not
only aesthetically pleasing but also effectively convey insights to your audience. Keep
in mind that the specific best practices may vary depending on the context and the
type of data you're working with.



Data Visualization Using Tableau

1. Introduction to Data Visualization Data visualization is the graphical representation of
information and data. It allows users to interpret and understand data
through visual elements such as charts, graphs, and maps. In this context,
Tableau is a powerful tool that enables users to create interactive and visually
appealing visualizations from various data sources.

2. Basics of Tableau Tableau is a data visualization tool that simplifies the process of
understanding data by transforming it into interactive visualizations. It offers
a user-friendly interface and a wide range of features for data exploration,
analysis, and presentation.

3. Introduction to Tableau Tableau is designed to help users visualize and understand
data quickly and easily. It offers a range of intuitive tools and features for data
analysis, exploration, and storytelling. Understanding the Tableau interface
and architecture is essential for effectively utilizing its capabilities.

4. Tableau Interface & Architecture The Tableau interface consists of various components,
including worksheets, dashboards, and stories. Understanding the
architecture of Tableau, including its connection to data sources and data
preparation capabilities, is crucial for creating meaningful visualizations.

5. Data Connections & Data Sources Tableau supports connections to various data
sources, including databases, spreadsheets, and cloud services. Users can
easily connect to and extract data from these sources to create visualizations.
Understanding how to establish connections and manage data sources is
essential for working efficiently in Tableau.

6. Preparation of Data Before creating visualizations in Tableau, it is essential to prepare
the data properly. This involves cleaning, transforming, and structuring the
data to make it suitable for analysis. Tableau provides tools and features for
data preparation, enabling users to perform tasks such as data blending and
data reshaping.

7. Exploring and Analyzing Data Tableau offers powerful tools for exploring and analyzing
data visually. Users can create various charts, graphs, and maps to uncover
insights and patterns in the data. Tableau's interactive features allow users to
drill down into the data and perform ad-hoc analysis easily.



8. Creating Basic Charts One of the fundamental features of Tableau is its ability to create
a wide range of charts and graphs. Users can create basic charts such as bar
charts, line charts, and pie charts using simple drag-and-drop functionality.
Customizing these charts with different colors, labels, and formatting options
enhances their visual appeal and clarity.

9. Applying Analytics to a Worksheet Tableau offers built-in analytical capabilities that
enable users to perform advanced calculations and analysis directly within a
worksheet. Users can apply various statistical functions, trend lines, and
forecasting models to visualize and understand the data better. These
analytical tools empower users to gain deeper insights into their data.

10. Creating Groups and Hierarchies Grouping and hierarchies are essential concepts in
data visualization, allowing users to organize and aggregate data effectively.
Tableau enables users to create groups and hierarchies based on specific
criteria, such as categories or levels of detail. These features enhance the
clarity and structure of visualizations, making them more insightful.

11. Mapping Mapping is a powerful feature in Tableau that allows users to visualize spatial
data effectively. Tableau supports various mapping techniques, including
geographic maps, heat maps, and density maps. Users can plot data points on
maps and customize them with different layers, colors, and symbols to convey
meaningful insights.

12. Sharing Insights Once visualizations are created in Tableau, users can share their
insights and findings with others. Tableau provides options for sharing
visualizations via dashboards, stories, and interactive presentations. Users can
also publish visualizations to Tableau Server or Tableau Public for wider
dissemination and collaboration.



Tableau Interface and Architecture

The Tableau interface is designed to be user-friendly and intuitive, allowing users to

quickly create interactive visualizations from their data. Understanding the
Tableau interface and architecture is essential for effectively utilizing its
capabilities.

1. Tableau Interface Components:

Data Pane: This pane displays the data sources that have been connected to
Tableau. It allows users to drag and drop fields onto the view to create
visualizations.

Shelves: Shelves are used to define the visualization's structure. The Columns
and Rows shelves determine the arrangement of data in the visualization,
while the Marks shelf defines the type of mark (e.g., bars, lines, points) used to
represent the data.

Show Me Pane: This pane provides quick access to different types of
visualizations that can be created based on the selected data fields.

Worksheet Tabs: Tableau allows users to work with multiple worksheets within
a single workbook. Each worksheet tab represents a separate visualization or
analysis.

Dashboard: Dashboards allow users to combine multiple visualizations into a
single interactive interface. Users can arrange and customize the layout of the
dashboard to present insights effectively.

Story: A story is a sequence of visualizations or dashboards that are combined
to tell a data-driven narrative. Users can create stories to guide viewers
through a series of insights or analysis.

2. Tableau Architecture:

Tableau follows a client-server architecture, where the Tableau Desktop client interacts

with various components to create and publish visualizations.

Tableau Desktop: Tableau Desktop is the primary authoring tool used to create
visualizations. It provides a user-friendly interface for connecting to data
sources, building visualizations, and performing analysis.



o Tableau Server: Tableau Server is a centralized platform for sharing and
collaborating on Tableau visualizations. It allows users to publish workbooks
and data sources to a server, where they can be accessed by others through a
web browser or Tableau Desktop.

» Data Sources: Tableau can connect to a wide range of data sources, including
databases, spreadsheets, and cloud services. Users can extract data from
these sources into Tableau for analysis and visualization.

« Data Engine: Tableau's data engine is an in-memory database that stores and
processes data for faster analysis and visualization. It enables users to interact
with large datasets in real-time without needing to rely on external databases.

o VizQL: VizQL is Tableau's proprietary technology that translates user actions
into data queries and visualizations. It allows users to interact with
visualizations dynamically, such as filtering data or drilling down into details.

Example:

Suppose a marketing analyst wants to analyze sales data to identify trends and patterns.
They use Tableau Desktop to connect to a sales database and create a line
chart showing sales trends over time.

e In Tableau Desktop, they drag the "Sales" field to the Rows shelf and the
"Order Date" field to the Columns shelf.

e They choose the line chart visualization type from the Show Me pane to
visualize the data.

« After customizing the chart with labels and colors, they create a dashboard to
combine the sales trend chart with other relevant visualizations, such as
regional sales breakdowns and product performance metrics.

o Once the analysis is complete, they publish the dashboard to Tableau Server,
where it can be accessed by other team members for further exploration or
presentation.

In this example, Tableau's intuitive interface and architecture enable the analyst to quickly
create and share insightful visualizations from their sales data.



Data Connections and Data Sources in Tableau

In Tableau, data connections and data sources play a crucial role in enabling users to
access and analyze their data effectively. Let's delve into each of these
concepts and explore them with an example.

1. Data Connections:

Data connections in Tableau refer to the process of connecting to various data sources to
extract and analyze data. Tableau provides seamless integration with a wide
range of data sources, including databases, spreadsheets, cloud services, and
web data connectors.

Example: Imagine you are a business analyst tasked with analyzing sales data from a
company's database to identify trends and patterns. You use Tableau to
connect to the company's sales database, which is stored in a SQL Server.

o In Tableau Desktop, you initiate a new data connection by selecting the SQL
Server option from the list of available connectors.

e You enter the necessary connection details, such as server name, database
name, and authentication credentials.

e Once the connection is established, Tableau retrieves metadata about the
tables and fields available in the database, allowing you to select the relevant
data for analysis.

2. Data Sources:

Data sources in Tableau represent the specific datasets or data connections that have
been imported or connected to Tableau for analysis. A data source can consist
of one or more tables, files, or queries from connected data connections.

Example Continued: After connecting to the company's sales database, you create a data
source in Tableau to represent the sales data you'll be analyzing.

e In Tableau Desktop, you navigate to the Data pane and select the tables or
views from the connected database that contain the sales data.

e You can perform additional data preparation tasks, such as joining tables,
creating calculated fields, or filtering data, to refine the dataset for analysis.



e Once the data source is defined, you can start creating visualizations and
dashboards using the fields and dimensions from the data source.

Key Points:

o Tableau allows users to establish connections to a variety of data sources,
enabling them to access data from databases, files, and other sources
seamlessly.

o Users can create data sources in Tableau to represent the specific datasets
they want to analyze, allowing for data exploration and visualization.

« Data connections and data sources are essential components of the Tableau
workflow, providing users with the flexibility to access and analyze data from
multiple sources.

By effectively managing data connections and creating meaningful data sources in
Tableau, users can unlock valuable insights and make data-driven decisions to
drive business success.

Preparation of Data in Tableau

Data preparation is a critical step in the data analysis process, involving cleaning,
transforming, and structuring raw data to make it suitable for analysis and
visualization. Tableau provides various tools and features to streamline the
data preparation process, allowing users to prepare their data efficiently. Let's
explore the concept of data preparation in Tableau with examples.

1. Cleaning Data:

Cleaning data involves identifying and resolving issues such as missing values, duplicate
records, and inconsistencies in the data. Tableau provides tools for data
cleansing, including:

« Data Interpreter: Tableau's Data Interpreter feature automatically detects and
resolves common data quality issues, such as extra rows or columns, header
rows, and inconsistent formatting.

o Data Cleaning Functions: Tableau's built-in functions, such as REPLACE(),
IFNULL(), and ZN(), allow users to clean and standardize data by replacing
missing values, handling null values, and converting data types.



Example: Suppose you have a dataset containing sales data, but some records have
missing values in the "Product Category" column. You can use Tableau's Data
Interpreter to automatically detect and remove these missing values, ensuring
that your data is clean and ready for analysis.

2. Transforming Data:

Transforming data involves reshaping or aggregating data to meet the requirements of
the analysis. Tableau provides several features for data transformation,
including:

« Pivoting Data: Tableau allows users to pivot data from wide to long format or
vice versa, making it easier to analyze categorical data or time series data.

« Aggregating Data: Tableau's aggregation functions, such as SUM(), AVG(), and
COUNT(), enable users to aggregate data at different levels of granularity, such
as daily, monthly, or yearly.

Example: Suppose you have a dataset containing sales data with individual transactions,
but you want to analyze the total sales revenue by month. You can use Tableau
to aggregate the sales data by month using the SUM() function, creating a new
dataset with monthly sales totals for analysis.

3. Structuring Data:

Structuring data involves organizing and formatting data in a way that facilitates analysis
and visualization. Tableau provides features for structuring data, including:

» Data Blending: Tableau's data blending feature allows users to combine data
from multiple sources or tables into a single dataset for analysis. Users can
define relationships between related fields in different datasets to create a
unified view of the data.

o Hierarchies and Groups: Tableau enables users to create hierarchies and
groups based on specific criteria, such as time periods or categorical variables,
to organize and structure the data for analysis.

Example: Suppose you have sales data stored in two separate datasets: one containing
sales transactions and another containing customer information. You can use
Tableau's data blending feature to combine these datasets and create a
unified view of sales data by customer, allowing for deeper analysis and
insights.



Data preparation is a critical step in the data analysis process, and Tableau provides
powerful tools and features to streamline this process. By effectively cleaning,
transforming, and structuring data in Tableau, users can prepare their data
efficiently and uncover valuable insights to drive informed decision-making.

Exploring and Analyzing Data in Tableau

Exploring and analyzing data in Tableau involves using various tools and techniques to
uncover insights, identify patterns, and gain a deeper understanding of the
underlying data. Tableau offers a wide range of features and functionalities to
facilitate data exploration and analysis. Let's explore this concept further with
an example.

1. Exploring Data:

Exploring data in Tableau involves visually examining the data to identify trends, outliers,
and relationships. Tableau provides several features for data exploration,
including:

» Visualization Types: Tableau offers a variety of visualization types, such as bar
charts, line charts, scatter plots, and heat maps, to represent different aspects
of the data visually.

« Filters and Parameters: Tableau allows users to apply filters and parameters
to interactively explore subsets of the data based on specific criteria or
conditions.

o Drill-down and Drill-up: Tableau enables users to drill down into the data to
view details at a more granular level or drill up to see higher-level summaries,
providing deeper insights into the data hierarchy.

Example: Suppose you have a dataset containing sales data for a retail store, including
information about sales revenue, product categories, and regions. You can use
Tableau to explore the data visually by creating a bar chart to visualize sales
revenue by product category. You can then apply filters to drill down into
specific product categories or regions to analyze sales performance further.

2. Analyzing Data:

Analyzing data in Tableau involves using statistical techniques, calculations, and
visualizations to derive meaningful insights and answer specific questions
about the data. Tableau provides several features for data analysis, including:



o Calculations: Tableau's calculation editor allows users to create custom
calculations using formulas, functions, and logical expressions to perform
calculations and derive new insights from the data.

o Trend Lines and Forecasts: Tableau enables users to add trend lines and
forecasts to visualizations to identify patterns and predict future trends in the
data.

« Reference Lines and Bands: Tableau allows users to add reference lines and
bands to visualizations to highlight key thresholds or benchmarks in the data,
facilitating comparison and analysis.

Example: Continuing with the sales data example, suppose you want to analyze sales
trends over time and identify any seasonal patterns. You can use Tableau to
create a line chart showing sales revenue over time and add a trend line to
visualize the overall trend. Additionally, you can use Tableau's forecasting
feature to predict future sales based on historical data, providing valuable
insights for business planning and decision-making.

Exploring and analyzing data in Tableau is a dynamic and iterative process that involves
visually examining the data, applying filters and parameters, and using
statistical techniques and visualizations to derive insights. By leveraging
Tableau's powerful features for data exploration and analysis, users can
uncover valuable insights and make informed decisions based on their data.

Creating Basic Charts and Applying Analytics in Tableau

Creating basic charts and applying analytics to a worksheet in Tableau allows users to
visualize data effectively and gain insights through statistical analysis. Tableau
offers a wide range of chart types and analytical tools to represent and analyze
data dynamically. Let's explore these concepts further with examples.

1. Creating Basic Charts:

Tableau provides intuitive tools for creating various types of basic charts to visualize data.
Some common types of basic charts include:

o Bar Charts: Bar charts represent data using rectangular bars with lengths
proportional to the values they represent. They are effective for comparing
categorical data.



o Line Charts: Line charts connect data points with straight lines, making them
ideal for visualizing trends and changes over time.

« Pie Charts: Pie charts display data as a circular graph divided into slices, with
each slice representing a proportion of the whole.

» Scatter Plots: Scatter plots use Cartesian coordinates to display values for two
variables as points on a graph, making it easy to identify relationships between
variables.

Example: Suppose you have a dataset containing sales data for different products over
several months. You can use Tableau to create a line chart to visualize the
trend in sales revenue over time. By dragging the "Month" field to the Columns
shelf and the "Sales Revenue" field to the Rows shelf, Tableau automatically
generates a line chart showing sales revenue by month.

2. Applying Analytics to a Worksheet:

In addition to creating basic charts, Tableau allows users to apply various analytical
techniques directly within a worksheet to gain deeper insights into the data.
Some common analytics features in Tableau include:

o Calculations: Tableau's calculation editor enables users to create custom
calculations and formulas to perform advanced analysis, such as aggregations,
ratios, and conditional logic.

« Reference Lines and Bands: Tableau allows users to add reference lines and
bands to visualizations to highlight specific thresholds or benchmarks in the
data, facilitating comparison and analysis.

o Trend Lines and Forecasts: Tableau enables users to add trend lines and
forecasts to visualizations to identify patterns and predict future trends in the
data.

Example: Continuing with the sales data example, suppose you want to analyze the year-
over-year growth rate in sales revenue. You can use Tableau's calculation
editor to create a calculated field that calculates the percentage change in
sales revenue from one year to the next. You can then add this calculated field
to the line chart to visualize the year-over-year growth rate alongside the sales
revenue trend.



Creating basic charts and applying analytics to a worksheet in Tableau allows users to
visualize data effectively and gain insights through statistical analysis. By
leveraging Tableau's intuitive interface and powerful analytical tools, users can
create dynamic visualizations and uncover valuable insights to drive informed
decision-making.

Creating Groups and Hierarchies in Tableau

In Tableau, creating groups and hierarchies allows users to organize and structure data
effectively, enabling better analysis and visualization. Groups combine related
data points into a single category, while hierarchies organize data into a logical
structure, such as categories and subcategories. Let's delve into these
concepts further with examples.

1. Creating Groups:

Creating groups in Tableau involves combining related data points into a single category
based on specific criteria. Groups can be created manually or dynamically
using calculated fields or data attributes.

Example: Suppose you have a dataset containing sales data for various products, and you
want to group similar products into categories such as "Electronics,"
"Clothing," and "Home Appliances." You can create a group in Tableau by
selecting the relevant products and assigning them to the corresponding
category. Tableau will then aggregate the sales data for each category,
simplifying analysis and visualization.

2. Creating Hierarchies:

Creating hierarchies in Tableau involves organizing data into a logical structure, such as
categories and subcategories, to facilitate analysis and navigation. Hierarchies
can be created manually by grouping related fields or dynamically using
calculated fields.

Example: Continuing with the sales data example, suppose you have additional fields such
as "Product Category" and "Product Subcategory." You can create a hierarchy
in Tableau by combining these fields into a logical structure, with "Product
Category" at the top level and "Product Subcategory" as a sub-level. This
hierarchy allows users to drill down from higher-level categories to more
detailed subcategories, providing a hierarchical view of the data for analysis.



3. Example in Tableau:
Let's consider a practical example in Tableau:

« Creating Groups: In Tableau Desktop, you can create a group by selecting the
relevant data points (e.g., products) in a visualization, right-clicking, and
selecting "Group." You can then assign a name to the group and customize its
properties as needed.

o Creating Hierarchies: In Tableau Desktop, you can create a hierarchy by
dragging and dropping related fields (e.g., product category and subcategory)
onto the Rows or Columns shelf and right-clicking to select "Create Hierarchy."
You can then define the hierarchy's structure by arranging the fields in the
desired order.

Creating groups and hierarchies in Tableau allows users to organize and structure data
effectively for analysis and visualization. By grouping related data points and
organizing them into logical hierarchies, users can simplify analysis, navigate
complex datasets, and uncover valuable insights more efficiently.

Mapping and Sharing Insights in Tableau

Mapping and sharing insights are essential aspects of data analysis and visualization in
Tableau. Mapping allows users to visualize spatial data on maps, while sharing
insights enables users to communicate their findings effectively with others.
Let's explore these concepts further with examples.

1. Mapping:

Mapping in Tableau involves visualizing spatial data on maps to analyze geographic
patterns, trends, and relationships. Tableau provides various mapping
techniques and features to create interactive and visually appealing maps.

Example: Suppose you have a dataset containing sales data for different regions, and you
want to visualize sales revenue on a map to identify regions with the highest
sales. You can use Tableau to create a map visualization by dragging and
dropping geographic fields such as "Country," "State," or "City" onto the Rows
or Columns shelf and selecting the map visualization type. Tableau will
automatically generate a map showing sales revenue by geographic location,
allowing you to analyze spatial patterns and trends.



2. Sharing Insights:

Sharing insights in Tableau involves communicating findings, analysis, and visualizations

with others in a clear and engaging manner. Tableau provides various options
for sharing insights, including dashboards, stories, and interactive
presentations.

Example: Continuing with the sales data example, suppose you have created a dashboard

in Tableau that includes visualizations of sales revenue by region, product
category, and time period. You can share this dashboard with stakeholders by
publishing it to Tableau Server or Tableau Online, where they can access it
through a web browser. Alternatively, you can export the dashboard as a PDF
or image file and share it via email or other communication channels. By
sharing the dashboard, stakeholders can interact with the visualizations,
explore the data, and gain valuable insights into sales performance and
trends.

3. Example in Tableau:

Let's consider a practical example in Tableau:

Mapping: In Tableau Desktop, you can create a map visualization by dragging
geographic fields onto the Rows or Columns shelf and selecting the map
visualization type. You can then customize the map by adding layers, markers,
and tooltips to enhance the visualization.

Sharing Insights: In Tableau Desktop, you can publish a dashboard or story to
Tableau Server or Tableau Online by clicking on the "Server" menu and
selecting "Publish Workbook." You can then share the URL of the published
workbook with others, allowing them to access the visualizations and insights
remotely.

Mapping and sharing insights are integral components of data analysis and visualization

in Tableau. By leveraging Tableau's mapping capabilities and sharing features,
users can create compelling visualizations, communicate their findings
effectively, and drive informed decision-making.



UNIT 3

Data Visualization Using Tableau - Advanced Techniques

1. Advanced Calculations:

o Tableau enables advanced calculations using calculated fields, which allow
users to perform complex calculations, aggregations, and transformations on
data.

o Example: Calculating customer lifetime value (CLV) by combining various
metrics such as average order value, purchase frequency, and customer
retention rate using calculated fields.

Calculated Fields:

» Calculated fields in Tableau are user-defined fields that perform calculations
based on existing data fields or other calculated fields.

« Example: Calculating profit margin by creating a calculated field that subtracts
the cost of goods sold (COGS) from the sales revenue and divides the result by
sales revenue, expressed as a percentage.

Level of Detail (LOD) Expressions:

o LOD expressions in Tableau allow users to perform calculations at different
levels of granularity independently of the visualization's level of detail.

o Example: Using FIXED LOD expressions to calculate the overall average sales
revenue across all categories, regardless of the dimensions included in the
visualization.

Table Calculations:

o Table calculations in Tableau enable users to perform calculations across
rows, columns, or other dimensions within a visualization.

o Example: Computing a moving average of sales revenue over a specified time
period using a table calculation to smooth out fluctuations and identify trends
in the data.

Parameters and Calculations:



Parameters in Tableau allow users to create dynamic, interactive elements
that enable users to control aspects of the visualization, such as filters or
calculations.

Example: Using a parameter to allow users to choose between different
aggregation methods (e.g., sum, average, median) for calculating sales
performance metrics dynamically.

Custom Aggregations:

Tableau allows users to define custom aggregations using calculated fields to
perform specialized calculations that are not available out-of-the-box.

Example: Creating a custom aggregation to calculate the weighted average of
sales revenue, where each product's sales are weighted by its profit margin.

Conditional Calculations:

Conditional calculations in Tableau allow users to perform calculations based
on specified conditions or criteria.

Example: Calculating customer lifetime value (CLV) based on different
customer segments, such as new customers, repeat customers, and loyal
customers, using conditional calculations to apply different formulas or logic.

String Manipulations:

Tableau supports string manipulation functions that allow users to manipulate
and analyze text data.

Example: Extracting substrings from a text field to parse out specific
information, such as extracting the domain from email addresses or splitting
a full name into first and last names.

2. Parameters:

Parameters in Tableau allow users to create dynamic, interactive elements
that enable users to control aspects of the visualization, such as filters,
calculations, and reference lines.

Example: Creating a parameter to allow users to switch between different
measures (e.g., sales revenue, profit margin) in a single visualization, providing
flexibility and interactivity.



Creating Parameters:

Parameters can be created in Tableau by defining a data type (e.g., string,
integer, float, date) and setting allowable values, such as a list of options, a
range of values, or a calculated list.

Example: Creating a parameter named "Top N" with a data type of integer and
allowable values from 1 to 10, representing the top N items to display in a
visualization.

Using Parameters in Filters:

Parameters can be used in filters to enable users to dynamically control which
data is displayed in the visualization.

Example: Creating a parameter named "Region" with a list of regions (e.g.,
North America, Europe, Asia) and using it in a filter to allow users to select the
region they want to analyze in a sales dashboard.

Using Parameters in Calculations:

Parameters can be used in calculations to dynamically change the calculation
logic based on user input.

Example: Creating a parameter named "Discount Percentage" with a range of
values from 0% to 100% and using it in a calculation to apply a discount to
sales revenue dynamically.

Using Parameters in Reference Lines:

Parameters can be used in reference lines to enable users to set dynamic
thresholds or benchmarks for comparison.

Example: Creating a parameter named '"Target Sales" and using it in a
reference line to display the target sales amount on a sales performance
dashboard, allowing users to adjust the target amount as needed.

Using Parameters in Calculated Fields:

Parameters can be used in calculated fields to enable users to dynamically
control calculations and metrics.



Example: Creating a parameter named "Sales Metric" with options for different
metrics (e.g., sales revenue, profit margin) and using it in a calculated field to
calculate the selected metric dynamically.

Using Parameters in Custom SQL Queries:

Parameters can be used in custom SQL queries to enable dynamic filtering or
parameterized queries.

Example: Creating a parameter named "Product Category" and using it in a
custom SQL query to filter the data based on the selected product category
dynamically.

3. Special Charts:

Tableau offers a variety of special charts and graph types beyond standard
charts, such as treemaps, box plots, and bullet graphs, to address specific
analytical needs.

Example: Using a treemap to visualize hierarchical data, such as market share
by product category, where the size of each rectangle represents the relative
contribution of each category to total sales.

Treemaps:

Treemaps display hierarchical data as nested rectangles, with each rectangle
representing a category or subcategory. The size and color of each rectangle
can represent different measures or attributes.

Example: Visualizing market share by product category using a treemap,
where each rectangle represents a product category, and the size of the
rectangle represents the sales revenue, while the color represents the profit
margin.

Box Plots:

Box plots provide a visual summary of the distribution of a dataset, including
median, quartiles, and outliers. They are useful for comparing distributions
and identifying anomalies.

Example: Analyzing the distribution of product prices across different
categories using box plots, where each box represents the interquartile range



(IQR) of prices, with whiskers extending to the minimum and maximum values,
and outliers indicated as points beyond the whiskers.

Bullet Graphs:

Bullet graphs are a variation of bar charts designed to show progress towards
a target or goal. They include features such as a target line, actual value bar,
and qualitative ranges to provide context.

Example: Monitoring sales performance against targets using bullet graphs,
where each graph represents a sales metric (e.g., revenue, profit margin), with
the target line indicating the desired performance level and the actual value
bar showing the current performance.

4. Creation of Dashboards:

Dashboards in Tableau allow users to combine multiple visualizations and
worksheets into a single interactive interface for comprehensive data analysis
and presentation.

Example: Creating a dashboard that includes visualizations of sales trends,
customer demographics, and product performance metrics to provide a
comprehensive overview of business performance.

Creation of Dashboards in Tableau

Dashboards in Tableau allow users to combine multiple visualizations, filters,
and other elements into a single interactive interface, providing a
comprehensive view of the data and facilitating data-driven decision-making.

The process of creating dashboards in Tableau:

1. Choose Visualizations:

Start by selecting the visualizations you want to include in the dashboard.
These can be sheets, charts, maps, or any other visual elements created in
Tableau.

2. Arrange the Layout:

Arrange the selected visualizations on the dashboard canvas to create a
cohesive layout. Tableau provides a drag-and-drop interface for arranging and
resizing visualizations as needed.



3. Add Interactivity:

Enhance the dashboard with interactivity by adding filters, parameters, and
other controls. These interactive elements enable users to dynamically
explore the data and customize the dashboard to their needs.

4, Customize Appearance:

Customize the appearance of the dashboard by adding titles, captions, and
annotations to provide context and guidance to users. Tableau offers various
formatting options to customize the look and feel of the dashboard.

5. Implement Dashboard Actions:

Implement dashboard actions to enable interactivity between different
visualizations. Dashboard actions allow users to interact with one visualization
and dynamically update others based on their selections.

6. Test and Iterate:

Test the dashboard to ensure that it functions as intended and provides
valuable insights to users. Iterate on the design and layout based on feedback
and user testing to optimize the dashboard for usability and effectiveness.

7. Publish the Dashboard:

Once the dashboard is finalized, publish it to Tableau Server, Tableau Online,
or Tableau Public to share it with stakeholders. Publishing the dashboard
enables users to access it securely from any device and collaborate on data
analysis and decision-making.

Example: Suppose you have created visualizations of sales revenue, customer
demographics, and product performance metrics in Tableau. To create a
dashboard:

Drag and drop the visualizations onto the dashboard canvas.

Arrange the visualizations to create a logical layout, such as grouping related
visualizations together.

Add filters to enable users to interactively explore the data, such as filtering by
region or product category.



« Implement dashboard actions to enable cross-filtering between visualizations,
allowing users to drill down into specific segments of the data.

o Customize the appearance of the dashboard by adding titles, captions, and
formatting to enhance readability and visual appeal.

o Testthe dashboard to ensure that it functions correctly and provides valuable
insights to users.

e Publish the dashboard to Tableau Server, where stakeholders can access it
securely and collaborate on data analysis and decision-making.

5. Dashboard Actions:

o Dashboard actions in Tableau enable interactivity between different
components of a dashboard, such as filters, highlighting, and URL actions,
enhancing the user experience and enabling deeper exploration of data.

o Example: Configuring a dashboard action that allows users to click on a data
point in one visualization to filter and highlight relevant data in other
visualizations on the same dashboard.

o Dashboard Actions in Tableau

o Dashboard actions in Tableau enable users to create interactivity between
different visualizations on a dashboard, enhancing the user experience and
facilitating deeper exploration of data. Let's explore dashboard actions in
Tableau with examples:

1. Filter Actions:

« Filter actions allow users to interactively filter data in one visualization based
on selections made in another visualization.

o Example: Suppose you have a dashboard with a map showing sales by region
and a bar chart showing sales by product category. You can create a filter
action that filters the map based on the selected product category in the bar
chart, allowing users to see sales by region for a specific product category.



2. Highlight Actions:

Highlight actions enable users to dynamically highlight or focus on specific
data points in one visualization based on selections made in another
visualization.

Example: Continuing with the previous example, you can create a highlight
action that highlights the sales for the selected product category in the bar
chart when a region is selected on the map, providing additional context and
insight into sales performance.

3. URL Actions:

URL actions allow users to navigate to external web pages or applications
based on selections made in a visualization.

Example: Suppose you have a dashboard with a list of customer feedback
comments. You can create a URL action that opens a web browser and
navigates to a customer relationship management (CRM) system or survey
platform when a specific comment is clicked, allowing users to view additional
details or take action on the feedback.

4, Parameter Actions:

Parameter actions enable users to dynamically update parameter values
based on selections made in a visualization.

Example: Suppose you have a dashboard with a parameter that controls the
level of detail in a visualization (e.g., year, quarter, month). You can create a
parameter action that updates the parameter value based on a user selection,
allowing users to dynamically change the level of detail displayed in the
visualization.

5. Drill-Down Actions:

Drill-down actions enable users to navigate from a summary view to a detailed
view of the data by clicking on specific data points or categories.

Example: Suppose you have a dashboard with a summary view of sales
revenue by region. You can create a drill-down action that allows users to click
on a region to drill down and see sales revenue by product category within
that region, providing a more detailed view of the data.



Example: Let's consider an example of a dashboard with a map showing sales
by region and a bar chart showing sales by product category. We can create a
filter action that filters the map based on the selected product category in the
bar chart. Here's how:

In Tableau Desktop, navigate to the dashboard containing the map and bar
chart.

Go to Dashboard > Actions.
Click Add Action and select Filter.
Choose the source sheet (the bar chart) and the target sheet (the map).

Define the filter action to be triggered on select, and specify the fields to filter
on (e.g., product category).

Test the dashboard to ensure that the filter action functions as intended,
allowing users to filter the map based on the selected product category in the
bar chart.

6. Storyboards Preparation:

Tableau's storyboards allow users to combine multiple dashboards and
visualizations into a cohesive narrative to tell a compelling data-driven story.

Example: Creating a storyboard that walks through the customer journey,
starting from acquisition to retention, using visualizations to highlight key
insights and milestones along the way.

Storyboard Preparation in Tableau

Storyboarding in Tableau allows users to create a narrative-driven sequence
of visualizations and annotations to tell a compelling data-driven story. It
provides a structured way to guide viewers through a series of insights and
conclusions. Here's how to prepare a storyboard in Tableau with an example:

1. Define the Narrative:

Begin by defining the narrative or storyline you want to convey through the
storyboard. Identify key insights, trends, or findings that you want to highlight
to your audience.



2. Select Visualizations:

Choose the visualizations that best illustrate each key insight or point in your
narrative. These visualizations should be clear, concise, and relevant to the
story you want to tell.

3. Arrange Visualizations:

Arrange the selected visualizations in a logical sequence that flows well with
your narrative. Consider the order in which you want viewers to consume the
information and arrange the visualizations accordingly.

4. Add Annotations:

Add annotations, text boxes, or captions to provide context, explanation, or
interpretation for each visualization. Annotations help guide viewers through
the storyboard and provide additional insights.

5. Create Transitions:

Create smooth transitions between visualizations to maintain the flow of the
narrative. Tableau allows users to add transitions between dashboard items
to create a seamless storytelling experience.

6. Test and Iterate:

Test the storyboard to ensure that it effectively communicates the intended
narrative and insights. Solicit feedback from colleagues or stakeholders and
iterate on the storyboard based on their input.

7. Publish the Storyboard:

Once the storyboard is finalized, publish it to Tableau Server, Tableau Online,
or Tableau Public to share it with your audience. Publishing the storyboard
allows viewers to access it securely and interact with the visualizations online.

Example: Suppose you have conducted an analysis of customer churn in a
telecommunications company. Your storyboard may include the following
elements:

Introduction:

An overview of the problem statement and objectives of the analysis.



Customer Demographics:

Visualizations showing the distribution of customers by demographics such as
age, gender, and location.

Churn Analysis:

Visualizations illustrating churn rates over time, by customer segment, and by
service usage.

Predictive Modeling;:

Visualizations showcasing predictive models for identifying potential churners
and their key characteristics.

Recommendations:

Concluding visualizations with recommendations for reducing churn and
improving customer retention based on the analysis.

Each section of the storyboard includes relevant visualizations, annotations
providing context and interpretation, and transitions to guide viewers through
the narrative.

7. Sharing the Work:

Tableau provides various options for sharing visualizations, dashboards, and
stories with others, including Tableau Server, Tableau Online, embedded URLs,
and exporting to PDF or image formats.

Example: Publishing a dashboard to Tableau Server and sharing the URL with
stakeholders, allowing them to access the latest data and insights securely
from any device.

8. Profile Creation in Tableau Public:

Tableau Public allows users to publish and share visualizations publicly on the
web. Creating a profile on Tableau Public enables users to showcase their
work, connect with the Tableau community, and gain visibility for their
visualizations.

Example: Creating a profile on Tableau Public, uploading visualizations, and
participating in community forums and projects to collaborate with other
Tableau users and showcase expertise.



Creating a profile in Tableau Public allows users to showcase their data
visualizations, projects, and analyses publicly on the web. It provides a
platform for users to share their work with the Tableau community, gain
visibility for their visualizations, and collaborate with other Tableau
enthusiasts. Here's how to create a profile in Tableau Public with an example:

1. Sign Up for Tableau Public:

To create a profile in Tableau Public, start by signing up for a Tableau Public
account on the Tableau Public website.

2. Create Visualizations:

Once you have signed up, start creating visualizations using Tableau Desktop
or Tableau Public. Choose datasets, analyze data, and create interactive
visualizations that tell a compelling story or convey interesting insights.

3. Publish Visualizations:

After creating visualizations, publish them to Tableau Public directly from
Tableau Desktop or Tableau Public. Give your visualizations descriptive titles
and descriptions to provide context and attract viewers.

4. Organize Projects:

Organize your visualizations into projects on Tableau Public to categorize
them based on themes, topics, or projects. Projects make it easier for viewers
to navigate your profile and find relevant visualizations.

5. Customize Profile:

Customize your Tableau Public profile by adding a profile picture, bio, and links
to your website or social media profiles. A well-curated profile enhances your
credibility and makes it easier for others to connect with you.

6. Share and Collaborate:

Share your Tableau Public profile and visualizations with others via social
media, email, or direct links. Encourage feedback, comments, and
collaborations from the Tableau community to enrich your work and expand
your network.



Example: Suppose you are a data analyst interested in visualizing
environmental data. You create a series of visualizations exploring air quality
trends, carbon emissions, and renewable energy adoption in different regions.
You publish these visualizations to Tableau Public and organize them into a
project titled "Environmental Insights." You customize your profile with a
profile picture, a bio highlighting your expertise in environmental data
analysis, and links to your LinkedIn and Twitter profiles. You share your
Tableau Public profile and visualizations on social media and engage with
other Tableau users to exchange ideas and feedback.

Creating a profile in Tableau Public enables users to showcase their data
visualizations and analyses publicly, connect with the Tableau community, and
collaborate with other data enthusiasts. By sharing their work on Tableau
Public, users can gain visibility for their visualizations, receive feedback from
peers, and contribute to the collective knowledge of the Tableau community.

Advanced techniques in Tableau, such as advanced calculations, parameters,
special charts, dashboards, and storyboards, empower users to create
sophisticated, interactive data visualizations and share insights effectively with
stakeholders and the broader Tableau community.



UNIT 4:

Reports & Dashboards Using Power Bl: Power Bl Introduction

Power Bl is a powerful business intelligence tool developed by Microsoft, used
for analyzing data and sharing insights across organizations. It offers a wide
range of features for data visualization, data modeling, and report creation.
Let's delve into the introduction of Power BI along with its architecture and
process, illustrated with examples:

Power Bl is a suite of business analytics tools that enables users to connect to
a wide variety of data sources, visualize data, and share insights across their
organization. It consists of several components, including Power Bl Desktop,
Power Bl Service, and Power Bl Mobile, each serving different purposes in the
analytics workflow.

Power Bl Architecture & Process:

1.

The architecture of Power Bl involves multiple components working together
to analyze, visualize, and share data. The process typically involves data
ingestion, data modeling, report creation, and sharing insights. Let's explore
each component along with the process using examples:

Data Ingestion:

o Power BI allows users to connect to a wide range of data sources,
including databases, spreadsheets, cloud services, and web APIs.

« Example: Connecting to a SQL Server database to import sales data or
connecting to an Excel spreadsheet containing customer information.

2. Data Modeling:

o Once the data is ingested, users can model and transform the data
using Power Query Editor in Power Bl Desktop to clean, reshape, and
combine data from different sources.

o Example: Transforming raw sales data into a star schema data model
with tables for sales transactions, products, customers, and dates.



3. Report Creation:

o After modeling the data, users can create interactive reports and
dashboards in Power Bl Desktop by adding visualizations such as charts,
graphs, tables, and maps.

o Example: Creating a dashboard that includes visualizations of sales
revenue by region, product category, and time period using bar charts,
pie charts, and line charts.

4. Sharing Insights:

e Once the reports and dashboards are created, users can publish them
to Power BI Service, a cloud-based platform for sharing and
collaborating on Power BI content.

o Example: Publishing a sales dashboard to Power Bl Service and sharing
it with colleagues or stakeholders, who can access the dashboard via a
web browser or Power Bl Mobile app.

Example Scenario: Suppose you work for a retail company and need to analyze
sales data to identify trends and patterns. You use Power Bl to connect to the
company's sales database, import sales data into Power Bl Desktop, and
model the data to create a star schema data model. You then create a series
of interactive reports and dashboards showcasing sales performance by
region, product category, and time period. Finally, you publish the dashboards
to Power Bl Service and share them with the sales team for further analysis
and decision-making.

Power Bl is a comprehensive business intelligence tool that enables users to
connect to data, model and analyze data, create interactive reports and
dashboards, and share insights across organizations. By understanding the
architecture and process of Power Bl, users can leverage its capabilities to gain
valuable insights and drive data-driven decision-making.

Connecting Power Bl with Different Data Sources and Power Query for Data
Transformation

Power Bl offers seamless connectivity to various data sources, enabling users
to import, transform, and visualize data from diverse sources. Power Query, a
data transformation tool within Power B, allows users to shape and clean their



data before analysis. Let's explore how to connect Power Bl with different data
sources and use Power Query for data transformation, illustrated with an
example:

1. Connecting Power Bl with Different Data Sources:

Power Bl provides native connectors to a wide range of data sources, including
databases, cloud services, files, and web sources.

Example: Connecting Power Bl to a SQL Server database to import sales data,
connecting to a SharePoint list to access project data, or connecting to a web
API to retrieve real-time stock market data.

2. Using Power Query for Data Transformation:

Power Query is a data preparation tool within Power Bl that allows users to
transform, clean, and reshape their data before loading it into the data model.

Example: Suppose you have imported sales data into Power Bl from a CSV file.
You can use Power Query to perform the following transformations:

Remove unnecessary columns: Remove columns such as customer ID
or transaction ID that are not needed for analysis.

Rename columns: Rename columns with more descriptive names, such
as renaming "Sales Amount" to "Revenue."

Filter rows: Filter out rows that are not relevant to the analysis, such as
filtering out canceled orders or returned items.

Merge queries: Merge multiple queries or tables to combine related
data, such as merging sales data with product information.

Add calculated columns: Add new columns to the dataset based on
calculations or transformations, such as calculating profit margin or
extracting month and year from a date column.

Example Scenario: Suppose you work for a retail company and need to analyze
sales data stored in different sources. You use Power Bl to connect to the
company's SQL Server database, import sales data into Power Bl Desktop, and
perform the following transformations using Power Query:

Remove unnecessary columns such as transaction ID and customer ID.



Rename columns for clarity, such as renaming "SalesAmount" to "Revenue."
Filter out canceled orders or returned items.

Merge sales data with product information to include product details in the
analysis.

Add a calculated column to calculate profit margin based on sales revenue and
cost of goods sold.

Data Modeling in Power Bl

1. Understanding Data Modeling:

Data modeling in Power Bl involves organizing and structuring data to facilitate
analysis and visualization. It includes defining relationships between tables,
creating calculated columns and measures, and optimizing data for efficient
querying and reporting.

2. Importing Data:

Start by importing data from various sources into Power Bl Desktop. This can
include databases, Excel files, CSV files, web sources, and more.

3. Creating Relationships:

Establish relationships between tables based on common fields to enable
seamless data integration and analysis.

Example: In a sales dataset, establish relationships between the "Sales" table
and the "Customers" table based on the "CustomerID" field to analyze sales
by customer demographics.

4. Creating Calculated Columns:

Create calculated columns to derive new data based on existing columns using
DAX (Data Analysis Expressions) formulas.

Example: Calculate total sales by multiplying quantity sold with unit price in a
sales dataset to create a "Total Sales" calculated column.

5. Defining Measures:

Define measures to perform calculations on aggregated data, such as sums,
averages, counts, and percentages.



o Example: Create a measure to calculate total revenue by summing up the
values in the "Total Sales" column.

6. Implementing Hierarchies:

o Create hierarchies to organize data into logical levels for easier navigation and
analysis.

o Example: Create a date hierarchy with levels such as year, quarter, month, and
day to analyze sales trends over time.

7. Utilizing Time Intelligence:

o Use time intelligence functions in DAX to perform calculations and analysis
based on dates.

o Example: Calculate year-to-date sales, month-over-month growth, or rolling
averages using time intelligence  functions like  TOTALYTD,
SAMEPERIODLASTYEAR, and DATEADD.

8. Optimizing Performance:

o Optimize data models for performance by minimizing the number of
calculated columns and measures, avoiding unnecessary relationships, and
using appropriate data types.

o Example: Use integer data type for numeric IDs instead of text data type to
improve query performance.

9. lterative Development:

o Data modeling in Power Bl is often an iterative process. Start with a basic
model, test and refine it, and iterate based on feedback and analysis
requirements.

Example Scenario: Suppose you are analyzing sales data for a retail company. You import
sales data from a SQL database into Power Bl Desktop and create a data model
with the following components:

« Relationships between the "Sales" table and the "Customers" and "Products"
tables based on common keys.

o Calculated columns to derive total sales and profit margin.

« Measures to calculate total sales, average order value, and sales growth.



Time hierarchy with year, quarter, month, and day levels for analyzing sales
trends over time.

Data modeling in Power Bl involves organizing data, defining relationships,
creating calculated columns and measures, and optimizing performance to
facilitate analysis and visualization. By following best practices and leveraging
DAX functions, users can build effective data models for insightful reporting
and decision-making.

Reports in Power B

1. Understanding Reports:

Reports in Power Bl are interactive visualizations that allow users to explore
and analyze data using charts, graphs, tables, and other visual elements.

Reports are created using Power Bl Desktop and can be published to Power BI
Service for sharing and collaboration.

2. Components of Reports:

Reports consist of multiple visualizations arranged on a canvas, along with
filters, slicers, and other interactive elements.

Visualizations are linked to underlying data sources and can be filtered
dynamically based on user interactions.

3. Creating Reports:

Start by importing data into Power Bl Desktop and creating visualizations using
the built-in visualization tools.

Customize visualizations by adjusting formatting, adding titles, labels, and
annotations, and applying themes and styles.

4. Interactivity:

Reports in Power Bl are highly interactive, allowing users to slice and dice data,
drill down into details, apply filters, and explore insights dynamically.

Interactivity enhances user engagement and enables deeper analysis of data.



5. Sharing Reports:

o Oncereports are created in Power Bl Desktop, they can be published to Power
Bl Service for sharing with colleagues or stakeholders.

e Reports can be shared via dashboards, which provide a curated view of key
insights and visualizations.

Visualization Types in Power Bl
1. Bar Charts:

e Bar charts are used to compare values across different categories using
horizontal or vertical bars.

o Example: A bar chart showing sales revenue by product category.
2. Line Charts:

« Line charts display trends and patterns over time using lines connecting data
points.

o Example: Aline chart showing monthly sales trends over the past year.

3. Pie Charts:
« Pie charts represent proportions of a whole by dividing a circle into slices.
o Example: A pie chart showing market share by product category.

4. Scatter Plots:

o Scatter plots visualize relationships between two numeric variables using
points on a Cartesian plane.

o Example: A scatter plot showing the relationship between advertising
spending and sales revenue.

5. Maps:
« Maps display spatial data using geographic regions or coordinates.

o Example: A map showing sales revenue by region using color-coding or bubble
size.



Statistics and Live Dashboards
1. Statistics:

« Power BI provides built-in statistical functions and capabilities for performing
descriptive and inferential statistics on data.

o Example: Calculating mean, median, standard deviation, or correlation
coefficient for sales data.

2. Live Dashboards:

e Live dashboards in Power Bl provide real-time insights and updates by
connecting to live data sources.

o Example: A live dashboard monitoring website traffic in real-time using data
streamed from Google Analytics.

Data Refresh & Security
1. Data Refresh:

« Power Bl allows users to schedule automatic data refreshes to ensure that
reports and dashboards are always up-to-date with the latest data.

o Example: Scheduling a daily data refresh to update sales reports with new
transactions from the previous day.

2. Security:

o Power BI provides robust security features to control access to reports and
data.

o Example: Implementing row-level security to restrict access to sensitive data
based on user roles or permissions.



UNIT 5

Visualizing through R, Python & QlikView

Visualizing through R and Python:
1. Introduction:

e« R and Python are popular programming languages for data analysis and
visualization, offering robust libraries such as ggplot2 in R and
matplotlib/seaborn in Python for creating high-quality visualizations.

2. Grammar of Graphics:

o The Grammar of Graphics is a theoretical framework for understanding and
creating visualizations, emphasizing the building blocks of graphics: data,
aesthetics, and layers.

« Bothggplot2in R and matplotlib/seaborn in Python follow the principles of the
Grammar of Graphics, making it easier to create complex visualizations by
combining simple components.

3. Example with ggplot2 (R):

o Using ggplot2, a scatter plot showing the relationship between two variables,
with customizable aesthetics such as color, size, and shape.

o Code Example:

o library(ggplot2)
« ggplot(data = iris, aes(x = Sepal.Length, y = Sepal Width, color = Species)) +

geom_point()

4. Example with matplotlib (Python):

Using matplotlib, a line plot showing the trend of a time series data, with customized
axes labels and title.

Code Example:
import matplotlib.pyplot as plt

import pandas as pd



# Load data

data = pd.read_csv('sales_data.csVv')

# Plot data

plt.plot(data['Date'], data['Sales'])
plt.xlabel('Date")

plt.ylabel('Sales’)
plt.title('Monthly Sales Trend')
plt.show()

Visualizing through QlikView:

1. Introduction:

o QlikView is a business intelligence tool that allows users to create interactive
dashboards and visualizations using drag-and-drop functionality, without
requiring programming skills.

2. Key Concepts:

o QlikView follows an associative data model, allowing users to explore data
dynamically by clicking on data points to filter and drill down into details.

« QlikView uses objects such as charts, tables, and filters to visualize data and
create interactive dashboards.

3. Example with QlikView:

o Creating a bar chartin QlikView to visualize sales revenue by product category,
with the ability to filter by region and time period interactively.

o Example:

o Drag and drop the "Product Category" and "Sales Revenue" fields onto
the chart object.

o Add a filter object for selecting regions and time periods.



e Users can interact with the chart by clicking on bars to filter data
dynamically.

R, Python, and QlikView offer powerful tools for data visualization, each with its
strengths and capabilities. Whether using the Grammar of Graphics principles in R
and Python for flexible and customizable visualizations or leveraging the intuitive
drag-and-drop interface of QlikView for interactive dashboards, users can create
compelling visualizations to gain insights from their data.

Advanced Visualizations using Matplotlib, Seaborn, and Pyplot
1. Matplotlib:

« Matplotlib is a comprehensive plotting library for Python, widely used for
creating static, interactive, and publication-quality visualizations.

e Advanced visualizations in Matplotlib include:

o Subplots: Arranging multiple plots within a single figure for side-by-side
comparison.

« Annotations: Adding text, arrows, or shapes to highlight specific points
or features in a plot.

« 3D Plots: Creating three-dimensional plots to visualize data in a spatial
context.

o Example:
import matplotlib.pyplot as plt

import numpy as np

x = np.linspace(0, 10, 100)
y = np.sin(x)

fig, ax = plt.subplots()
ax.plot(x, y)

ax.set_title('Sine Wave')



ax.set_xlabel('X")

ax.set_ylabel('Y")

ax.annotate('Local Max', xy=(np.pi/2, 1), xytext=(np.pi/2 + 1, 1.5),
arrowprops=dict(facecolor="black’, shrink=0.05))

plt.show()

2. Seaborn:

e Seaborn is built on top of Matplotlib and provides a higher-level interface for
creating attractive statistical visualizations.

o Advanced visualizations in Seaborn include:

o Pair Plots: Visualizing pairwise relationships between variables in a
dataset.

o Heatmaps: Plotting matrices as color-encoded grids to visualize
correlations or patterns.

o Facet Grids: Creating grid layouts of plots to visualize relationships
across multiple dimensions.

o Example:
import seaborn as sns

import pandas as pd

df = pd.read_csv('iris.csv')
sns.pairplot(df, hue='species')
plt.show()

3. Pyplot:

e Pyplotis a module within Matplotlib that provides a MATLAB-like interface for
creating basic plots quickly and easily.

« Advanced visualizations in Pyplot include:

« Histograms: Visualizing the distribution of a continuous variable.



» Box Plots: Summarizing the distribution of a continuous variable across
different categories.

« Violin Plots: Combining the features of a box plot and a kernel density
plot to show the distribution of data.

o Example:
import matplotlib.pyplot as plt

import numpy as np

data = np.random.normal(loc=0, scale=1, size=100)
plt.hist(data, bins=20, color="skyblue’, edgecolor='black’)
plt.title('"Histogram of Random Data')

plt.xlabel('Value")

plt.ylabel('Frequency')

plt.show()

Qlikview Overview with Examples

1. Introduction:

« QlikView is a business intelligence tool that allows users to create interactive
dashboards and visualizations for data analysis.

o Key features of QlikView include associative data model, in-memory data
processing, and intuitive drag-and-drop interface.

2. Components of QlikView:
o QlikvView documents: Interactive dashboards and reports created by users.

« Charts and objects: Visualizations such as bar charts, line charts, tables, and
filters used to visualize and analyze data.

o Script editor: Tool for loading, transforming, and modeling data from various
sources.

3. Examples with QlikView:



o Creating a bar chart to visualize sales revenue by product category, with the
ability to filter by region and time period interactively.

o Example:

o Drag and drop the "Product Category" and "Sales Revenue" fields onto
a chart object.

« Add filter objects for selecting regions and time periods.

e Users can interact with the chart by clicking on bars to filter data
dynamically.

Matplotlib, Seaborn, and Pyplot offer powerful tools for creating advanced
visualizations in Python, while QlikView provides an intuitive platform for interactive
dashboards and reports. Whether using Python libraries for custom visualizations or
QlikView for business intelligence applications, users can leverage these tools to gain
insights from their data and make data-driven decisions.



