UNIT VI — Data Analysis with Excel
6.1 Dashboard in Excel

A Dashboard in Excel is a visual representation of key performance indicators (KPIs),
metrics, and important data points from a dataset.

It provides a consolidated view of business performance or analysis results, making it easier
to track trends, monitor goals, and make quick decisions.

Dashboards combine elements like:

Charts

Tables

Pivot Tables

Slicers

Conditional Formatting

They help transform raw data into interactive, insightful visual summaries.
Definition

An Excel Dashboard is a collection of charts, summaries, and visual tools displayed on a
single worksheet, designed to highlight patterns and insights in data.

It helps users:
« Monitor key metrics at a glance

e Track progress over time
o Compare performance between categories

Purpose of Dashboards
The main purpose of an Excel dashboard is to summarize and visualize large amounts of data
efficiently.
It provides management or users with a snapshot view of the most important metrics.
Objectives of a Dashboard:

1. Display data in an easy-to-understand format.

2. Highlight areas that need attention or improvement.

3. Support decision-making with real-time insights.
4. Provide interactive controls to filter or view specific data.

Features of Excel Dashboard

Feature Description

Data Consolidation Combines multiple sources (sheets, files, databases) into one
view.




Interactive Includes filters, slicers, and dropdown lists for user control.
Components

Charts & Visuals Displays KPIs through bar, line, and pie charts.

Real-Time Updates Linked to live data sources or pivot tables.

Conditional Highlights trends, growth, and alerts.

Formatting

Dynamic Layout Can be easily modified to display different parameters.

6.1.1 Steps to Create a Dashboard
Step 1 — Collect and Prepare Data

o Gather data from various sources (sales reports, financial records, surveys, etc.).
o Ensure the data is clean, complete, and formatted properly.

Step 2 — Organize Data in Tables

o Convert your dataset into a structured Excel Table (ctr1 + T).
e Helps Excel recognize column names and dynamic ranges.

Step 3 — Create Pivot Tables

e Use Pivot Tables to summarize large data efficiently.
o Generate totals, averages, counts, and comparisons.

Step 4 — Insert Charts

e Create visualizations such as:
o Column chart

o Piechart
o Line chart
o Bar chart

o Select data ranges carefully to represent key insights.
Step 5 — Add Slicers and Timelines

o Use Slicers for category-based filtering (e.g., Region, Department).
e Use Timelines for date-based filtering (e.g., Monthly Sales).

Step 6 — Design the Dashboard Layout
o Arrange charts and tables neatly on a single worksheet.
e Use alignment, shapes, and colors for clarity.
e Group similar metrics together (e.g., sales by region, sales by product).

Step 7 — Add Interactivity

e Link slicers or dropdowns to pivot tables and charts.



Enable users to change filters dynamically.

Step 8 — Finalize and Format

Apply conditional formatting for highlights.
Rename the sheet to “Dashboard.”
Protect cells or hide unnecessary data ranges.

6.1.2 Components of a Dashboard
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Pivot Tables: For data summarization.

Charts: For graphical representation of KPIs.

Slicers and Filters: For interactivity and dynamic analysis.
KPIs / Scorecards: Key indicators showing performance levels.
Headers and Labels: To categorize and title different sections.
Conditional Formatting: To highlight trends or warnings.

6.1.3 Characteristics of a Good Dashboard

Characteristic Explanation
Clarity Displays only relevant data, easy to read.
Accuracy Data must be correct and updated.

Interactivity | Allows user to explore data through slicers or filters.

Compactness | All key metrics are visible on one screen.

Visual Appeal | Consistent color scheme and layout.

6.1.4 Advantages of Excel Dashboards

Time-Saving: Quickly interprets complex datasets.

Better Decision-Making: Offers instant insights into KPIs.
Customization: User can design as per business needs.
Automation: Updates automatically with linked data.
Accessibility: Easy to share through Excel files or cloud links.

6.1.5 Applications of Dashboards

Business Performance Tracking: Sales, revenue, profit.

Financial Analysis: Expense management, budgets.

Project Management: Progress tracking and timelines.

Human Resources: Employee productivity, attendance, hiring stats.
Marketing: Campaign effectiveness, lead tracking.

6.1.6 Tips for Designing an Effective Dashboard
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Use consistent fonts and colors for readability.
Highlight important values using conditional formatting.
Avoid clutter — include only essential visuals.

Use charts over tables for better clarity.



5. Keep the layout balanced and logical.
6. Ensure it’s interactive and user-friendly.

6.2 Pivot Tables

A Pivot Table in Excel is one of the most powerful tools for data analysis and summarization.
It allows users to rearrange, group, and aggregate large amounts of data dynamically,
enabling quick insights and comparisons without altering the original dataset.

Pivot Tables are used to:
e Summarize data (totals, averages, counts, etc.)
o Compare categories or subcategories

o Filter and group records
o Create dynamic reports efficiently

Definition

A Pivot Table is an interactive table that enables users to summarize and analyze large
amounts of data quickly and efficiently by dragging and dropping fields.

It helps you pivot (rotate) data from rows to columns and vice versa to view it from different
perspectives.

Example:
If you have a dataset with Product, Region, and Sales, you can create a Pivot Table to show
total sales per region or per product category instantly.

6.2.1 Components of a Pivot Table

Component Description
Rows Defines how data will be grouped vertically. (e.g., Region, Product)
Columns Defines how data will be grouped horizontally. (e.g., Year, Category)
Values Displays summary values like Sum, Count, or Average.
Filters (Report Allows filtering of data shown in the table.
Filters)
Pivot Cache Internal memory area where Excel stores a copy of source data for the

Pivot Table.

6.2.2 Creating a Pivot Table

Select the dataset you want to analyze.

Go to the Insert tab — Click PivotTable.

Choose the data range or select a table.

Choose where to place the Pivot Table —
o New Worksheet (recommended) or
o Existing Worksheet.

5. Click OK.
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6. The PivotTable Field List pane appears on the right side.
7. Drag and drop fields into Rows, Columns, Values, and Filters areas.
8. Your Pivot Table is automatically generated.

6.2.3 Example

Suppose you have the following data:

Product | Region | Sales
Laptop | East 25000
Mobile | West 18000
Laptop | North | 30000
Tablet East 12000
Mobile | South | 15000

Pivot Table Output Example:

Region Total Sales
East 37000
North 30000
South 15000
West 18000
Grand Total | 100000

6.2.4 Functions Used in Pivot Tables

Pivot Tables automatically summarize data using the following functions:

Function Description
Sum Adds all numeric values.
Count Counts number of entries.
Average Calculates mean value.
Max / Min Finds maximum or minimum value.
Product Multiplies all values in a group.
Standard Deviation / Variance | Statistical measures for analysis.

6.2.5 Grouping Data in a Pivot Table
You can group data in Pivot Tables for better organization and analysis.
Examples:
e Group numeric fields (e.g., group “Age” into 0-20, 21-40, etc.)
e Group date fields (e.g., by Month, Quarter, or Year)

e Group text fields manually (e.g., “North” and “South” into “Domestic’)

Steps to Group Data:



Right-click on a value in the Pivot Table.

Click Group.

Choose the grouping range or level (Months, Years, etc.).
Click OK — data is grouped accordingly.
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6.2.6 Sorting and Filtering in Pivot Tables

e Click on a Row or Column header — Select Sort A to Z or Sort Z to A.
o Used to arrange categories alphabetically or by values.

e Use Filters or Slicers to show only specific data.
« Example: Show only Sales for East and West regions.
e Goto PivotTable Analyze — Insert Slicer, and select the fields to filter visually.

6.2.7 Refreshing a Pivot Table
When the source data changes, you must refresh the Pivot Table to update the results.
Steps:

1. Click anywhere inside the Pivot Table.

2. Go to PivotTable Analyze — Refresh.

3. The data and totals will update automatically.

Shortcut: a1t + F5
6.2.8 Advantages of Pivot Tables

Summarizes large data quickly

Dynamic and interactive reports

Supports sorting, filtering, and grouping
No formulas required for summarization
Automatically updates when data changes
Easy to visualize trends using Pivot Charts

6.2.9 Limitations of Pivot Tables

Limitation Explanation
Dependent on Source Data | Any data change requires manual refresh.
File Size Large Pivot Tables may increase Excel file size.
Static Calculations Custom formulas are limited.
Learning Curve Requires basic understanding of fields and grouping.

6.2.10 Applications of Pivot Tables

o Sales Analysis: Total sales by region, product, or salesperson.
o Financial Reports: Budget comparisons, expense tracking.
« HR Reports: Employee headcount by department or designation.



e Inventory Management: Stock quantity by category or warehouse.
e Survey Analysis: Summarize responses or ratings.

6.3 Pivot Charts

A Pivot Chart is a graphical representation of a Pivot Table.
It allows users to visualize summarized data interactively, helping in understanding trends,
comparisons, and patterns more effectively.

Pivot Charts are linked directly to Pivot Tables — when the Pivot Table is modified, the chart
updates automatically.

This makes Pivot Charts a powerful data visualization tool for business reporting and
analytics.

Definition

A Pivot Chart in Excel is an interactive chart that displays data summarized in a Pivot Table.
It helps users quickly interpret and compare complex datasets visually using charts like:

e Column Chart

e Line Chart
e Bar Chart
e Pie Chart

e Area Chart

Pivot Charts are dynamic — they respond instantly when data is filtered, grouped, or
rearranged in the Pivot Table.

6.3.1 Purpose of Pivot Charts
The main purpose of a Pivot Chart is to:

Provide visual insights into summarized data.

Help users identify patterns, trends, and anomalies easily.

Enhance decision-making with interactive and real-time analysis.

Allow filtering, sorting, and dynamic visualization without affecting the underlying
dataset.
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6.3.2 Features of Pivot Charts

Feature Description
Dynamic Link to Pivot Table | Automatically updates when Pivot Table changes.
Interactive Filtering Users can apply filters and slicers directly on the chart.
Multiple Chart Types Supports various charts (bar, line, pie, column, etc.).
Customization Chart elements (titles, legends, axes) can be modified easily.
Real-Time Updates Reflects instant changes from Pivot Table or source data.




6.3.3 Steps to Create a Pivot Chart
Step 1 — Create a Pivot Table
e Select your dataset.
e Go to Insert — PivotTable.
o Place the Pivot Table on a new or existing worksheet.
Step 2 — Insert a Pivot Chart
e Click anywhere inside the Pivot Table.
o Go to PivotTable Analyze — PivotChart.
o Select the desired chart type (Column, Bar, Pie, Line, etc.).
e Click OK.
Step 3 — Modify Chart Layout
e Use the Chart Tools Design and Format tabs to change chart style, color, and layout.

Step 4 — Apply Filters or Slicers

e Add Slicers to control the data shown in the chart dynamically.
o Interact with chart filters to view specific results.

6.3.4 Example
Consider a sales dataset containing:

e Product Category
e Region
e Sales Amount

By using a Pivot Table to summarize total sales by region and category, a Pivot Chart can
display:

e Sales comparisons across regions (Column Chart).
o Sales trends over time (Line Chart).
o Sales distribution by product category (Pie Chart).

When a filter is applied to “Region = East,” the chart instantly updates to reflect only the East
region’s sales.

6.3.5 Types of Pivot Charts
Chart Type Usage
Column Chart | Compare values across categories (e.g., sales per region).
Bar Chart Similar to column, but horizontal layout.
Line Chart Shows trends or performance over time.
Pie Chart Displays percentage contribution of each category.




Area Chart Highlights magnitude of change over time.

Stacked Chart | Displays composition and comparison simultaneously.

6.3.6 Modifying Pivot Charts

You can modify and customize Pivot Charts for better presentation.

Customization Options:
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Chart Title: Add or edit the chart title.

Axis Labels: Name the X and Y axes.

Legend: Adjust position or visibility.

Colors & Styles: Change using Chart Design tools.

Data Labels: Display exact values on the chart.

Filters: Use filters or slicers to focus on specific data categories.

Steps to Modify:

Click on the chart — Go to Chart Design or Format tab.
Choose layout, chart style, and colors.
Add or remove chart elements using the + icon (Chart Elements).

6.3.7 Using Slicers with Pivot Charts

Steps:
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Slicers are visual filter tools that enhance interactivity.

They let you control what data appears in both the Pivot Table and Pivot Chart
simultaneously.

Multiple slicers can be added (e.g., Region, Product, Year).

Click anywhere on the Pivot Chart.

Go to PivotTable Analyze — Insert Slicer.

Select fields to filter by.

Use slicer buttons to display selected data visually.

6.3.8 Advantages of Pivot Charts

Easy to understand and interpret data visually.

Automatically linked to Pivot Tables for real-time updates.

Highly interactive with filters and slicers.

Reduces complexity in large datasets.

Allows quick pattern recognition and comparison.

Can combine multiple data dimensions (time, region, product, etc.).



6.3.9 Limitations of Pivot Charts

Limitation Description
Dependent on Pivot Table Cannot exist without a corresponding Pivot Table.
Limited Customization Some chart types and styles are restricted.
Performance Issues May lag with very large datasets.
Not Ideal for Complex Limited flexibility compared to full Power Bl or Excel
Dashboards Dashboards.

6.3.10 Applications of Pivot Charts

o Sales and Marketing: Analyze regional sales performance or campaign results.
o Finance: Visualize revenue, expenses, and profits.

o Operations: Track production or delivery metrics.

e Human Resources: Compare workforce distribution or performance metrics.

o Education: Analyze student performance by department or semester.

6.4 Grouping Items in a Pivot Table

Grouping in a Pivot Table is used to combine related items or categorize data into smaller,
more meaningful segments.

It helps in summarizing data more effectively and allows better analysis of patterns and
trends within large datasets.

Grouping can be applied to:
e Text fields (e.g., products, departments, regions)
e Numeric fields (e.g., ages, sales amounts, scores)

o Date and Time fields (e.g., by month, quarter, or year)

It’s one of the most powerful features of Pivot Tables for creating custom summaries and
comparisons.

Definition
Grouping in a Pivot Table means organizing or combining data items into defined ranges or
categories.

It allows Excel to treat multiple data values as a single group for analysis, thereby simplifying
large datasets.

6.4.1 Types of Grouping in Pivot Tables

Type Description
Manual Grouping The user selects and groups specific items manually.
Automatic Grouping | Excel groups data automatically based on numeric or date ranges.




6.4.2 Grouping Text Fields
You can manually group text-based categories such as regions, departments, or products.

Example:
If your Pivot Table has “North,” “South,” “East,” and “West,” you can group:

e North + South as “Domestic”
o East + West as “International”

Steps:

Select the items you want to group (e.g., North and South).
Right-click — Choose Group.

Excel creates a new group (Groupl, Group2, etc.).
Rename the group header for clarity.
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To ungroup:
Right-click on any grouped item — Ungroup.

6.4.3 Grouping Numeric Fields
Grouping numeric data helps divide continuous values into specific ranges for comparison.

Example:
If you have sales data ranging from 1,000 to 10,000, you can group them as:

« 1,000-3,000
» 3,001-6,000
e 6,001-10,000

Steps:

=

Click any numeric value in the Pivot Table.
Right-click — Select Group.
In the dialog box, specify:
o Starting at: (minimum value)
o Ending at: (maximum value)
o By: (interval, e.g., 2000)
4. Click OK — Excel automatically creates groups.
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6.4.4 Grouping Date or Time Fields

Date fields can be grouped automatically by days, months, quarters, or years, depending on
the dataset.

Example:
If you have daily sales data, you can group it by:



e Month - to analyze monthly sales trends.
e Quarter — to evaluate quarterly performance.
e Year —to track annual progress.

Steps:

Click any date in the Pivot Table.

Right-click — Group.

Choose one or more time periods (Days, Months, Quarters, Years).
Click OK — Excel displays grouped data accordingly.
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Note:
You can select multiple time levels (e.g., Months and Years) simultaneously for hierarchical

grouping.
6.4.5 Grouping Manually Created Groups
After grouping items (like regions or products), Excel automatically creates:
e Groupl, Group2, etc.
You can rename them to meaningful names like “Domestic,” “International,” or
“High Sales,” etc.

Steps to Rename a Group:

1. Click the group name (e.g., Groupl).
2. Type the new name directly in the cell header.

6.4.6 Ungrouping Data
If you no longer need grouped data, you can easily ungroup it.
Steps:

1. Click anywhere in the grouped section.
2. Right-click — Ungroup.
3. The data reverts to its original format.

Alternatively, go to:
PivotTable Analyze — Group — Ungroup

6.4.7 Advantages of Grouping

Simplifies large datasets by combining similar items.

Enables comparative analysis (e.g., monthly vs. quarterly data).
Reduces clutter and improves data readability.

Helps focus on summarized information rather than individual records.
Allows creation of custom categories for detailed reporting.



6.4.8 Limitations of Grouping

Limitation Description
Data Type Restrictions | You cannot group mixed data types (e.g., text + numbers).
Blank or Error Cells Grouping fails if blanks or errors exist in the dataset.
Limited Customization | Only basic intervals and group types are supported.
Manual Effort For text grouping, user must create groups manually.

6.4.9 Applications of Grouping
o Sales Analysis: Group sales data by region, amount, or product range.
o Finance: Group expenses by category (travel, utilities, salaries).
e Human Resources: Group employees by department or salary brackets.

« Inventory Management: Categorize products by stock levels or value ranges.
o Time-Based Analysis: Evaluate performance by month, quarter, or year.

6.5 Pivot Table Calculations

Pivot Tables not only summarize data but also allow custom calculations for deeper analysis.
Using Pivot Table Calculations, users can create new data fields or modify existing
summaries without changing the source data.

This includes:

o Calculated Fields — creating formulas using existing fields.
o Calculated Items — creating formulas within specific field categories.

These features make Pivot Tables powerful tools for financial and statistical analysis.
Definition

Pivot Table Calculations are additional computations performed within the Pivot Table using
formulas and functions.

They help in performing customized mathematical or logical operations on summarized data.

6.5.1 Types of Pivot Table Calculations

Type Description
Calculated Field | Adds a new field to the Pivot Table using a formula involving existing fields.
Calculated Item | Adds a new calculation within a single field category (e.g., a new product type).

6.5.2 Creating a Calculated Field
Steps:

1. Click anywhere inside the Pivot Table.




2. Go to PivotTable Analyze — Fields, Items & Sets — Calculated Field.
3. Inthe dialog box:

o Enter a Field Name (e.g., “Profit”).

o Inthe Formula box, type the expression (e.g., =Sales - Cost).
4. Click Add — OK.
5. A new calculated field appears automatically in your Pivot Table.

Example:

If your Pivot Table has “Sales” and “Cost” columns, you can create a calculated field:
Profit = Sales - Cost

6.5.3 Creating a Calculated Item
Steps:

Select any value in the field column (e.g., Product).

Go to PivotTable Analyze — Fields, Items & Sets — Calculated Item.
Enter a name and formula (e.g., =Tteml + Item2).

Click OK.

Excel adds the calculated item to your field list.

agkrowdE

Example:
If you have two product items “Laptop” and “Mobile,”

you can create a calculated item:
Total Devices = Laptop + Mobile

6.5.4 Using Formulas in Pivot Tables

e You can use standard Excel functions such as:
o SUM(),AVERAGE (), IF (), COUNT (), MAX (), MIN ()
e Calculations apply to summarized data, not individual rows.
« Pivot Calculations update automatically when data is refreshed.

6.5.5 Showing Values as Calculations
Excel allows users to display summarized data in different calculation formats, such as:

e 9% of Grand Total — Shows contribution of each value to the total.

e % of Row Total / Column Total — Compares within the same category.
o Difference From — Displays change compared to a selected base item.

e Running Total In — Shows cumulative values across a field.

e Rank Smallest to Largest — Displays ranking based on numeric value.

1. Right-click on any Pivot Table value.
2. Select Show Values As — Choose your preferred calculation format.

6.5.6 Advantages of Pivot Table Calculations



Perform custom analysis without altering original data.
Easy to create new insights using formulas.
Automatically adjusts with updated Pivot Table data.
Supports various mathematical and statistical operations.
Saves time by avoiding extra columns in datasets.

6.5.7 Limitations

Limitation Explanation
Complexity | Limited formula syntax compared to regular Excel formulas.
Performance | May slow down large Pivot Tables.
Dependence | Calculated results depend on summarized data only.

6.5.8 Applications

e Financial Analysis: Calculate profit, margin, tax, or discounts.

Sales Reports: Compute sales percentage by region or product.
Inventory Management: Calculate stock turnover or reorder levels.
Performance Analysis: Compare growth or ranking among departments.

6.6 Data Validation in Excel

Data Validation in Excel is a feature used to control the type of data entered in a cell.
It ensures accuracy, consistency, and reliability of data by restricting inputs based on specific
rules or conditions.

This is essential in maintaining clean, error-free datasets — especially in reports, financial
models, and analytical dashboards.

Definition

Data Validation is the process of defining rules or criteria that limit the type of data a user can
enter in a particular cell or range.
If the user tries to enter invalid data, Excel shows an error message or prevents the entry.

6.6.1 Purpose of Data Validation

To restrict invalid or incorrect entries.

« To maintain consistency in large datasets.

To improve data accuracy and integrity.

To simplify user input through dropdown lists and messages.

6.6.2 Steps to Apply Data Validation
Step 1 — Select the Range

« Highlight the cell or range where validation is required.



Step 2 — Open the Data Validation Dialog
e Go to Data Tab — Data Tools Group — Data Validation.
Step 3 — Choose Validation Type

o Under the Settings tab, choose the rule type:
Whole Number

Decimal

List

Date

Time

Text Length

Custom (formula-based rule)
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Step 4 — Set Criteria
o Define allowed values or ranges (e.g., between 1 and 100).
Step 5 - Add Input and Error Messages (Optional)

« Under Input Message, display a note when the user selects the cell.
e Under Error Alert, set a message that appears when invalid data is entered.

Step 6 — Click OK
e The validation rule is now applied.

6.6.3 Types of Data Validation

Type Purpose Example
Whole Number | Restrict entry to integers only. Between 1 and 100
Decimal Allow numbers with decimals. Between 0.0 and 10.0
List Create a dropdown list for selection. | “Yes”, “No”, “N/A”
Date Restrict to a valid date range. Between 01/01/2024 and 12/31/2024
Time Restrict entry to valid time values. Between 9:00 AM and 5:00 PM
Text Length Limit the number of characters. Up to 10 characters
Custom Use a formula for validation. =ISNUMBER (Al)

6.6.4 Error Alert Types

Alert Type Behavior

Stop Prevents user from entering invalid data.
Warning Displays a message but allows user to proceed.
Information | Shows a message but accepts all entries.

6.6.5 Advantages of Data Validation



Prevents invalid data entry.

Ensures data consistency across records.
Helps in creating user-friendly spreadsheets.
Enhances data quality and reliability.
Reduces manual correction effort.

6.6.6 Limitations of Data Validation

Limitation Description
Copy-Paste Override | Validation can be bypassed by pasting data.
No Complex Logic Limited formula support for advanced rules.
Manual Setup Requires manual configuration for each range.
Not Foolproof Users can disable validation manually.

6.6.7 Applications of Data Validation

e Forms: Restrict user input (e.g., dropdowns for gender, department).

« Finance: Limit numeric ranges for expenses, discounts, or rates.

o Education: Validate marks or attendance entries.

e Inventory: Restrict item codes or quantities to specific ranges.

« Business Reports: Ensure consistent data entry in collaborative sheets.



