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Preface

In the modern digital world, data analysis and visualization have become
essential skills in academics, business, research, and professional
environments. Microsoft Excel is one of the most powerful and widely
used applications for managing, analyzing, and presenting data
effectively. Excelytics: Mastering Data, Functions and Visualization has
been designed to help learners develop both fundamental and advanced
Excel skills in a simple and practical manner.

This book systematically introduces the core features of Excel, beginning
with worksheet basics, cell references, formulas, and functions. It further
explores important concepts such as data validation, sorting, filtering,
templates, Pivot Tables, Pivot Charts, slicers, conditional formatting, and
advanced charting techniques. The book also highlights modern Excel
features that support dynamic data analysis and effective visualization.

Special care has been taken to present each topic with clarity, step-by-
step explanations, and practical examples that enhance understanding and
encourage hands-on learning. The content is prepared according to
syllabus requirements while also focusing on real-time applications that
improve analytical and decision-making skills.

This book is intended for students, educators, beginners, and
professionals who wish to strengthen their knowledge of Microsoft Excel
and improve their ability to handle data efficiently. I sincerely hope this
book will serve as a valuable guide and inspire readers to explore the vast
potential of Excel in data management and visualization.

Mrs. G. Amalredge
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Chapter — 1

1.1

1.2

Introduction to Excel

It is a spreadsheet program developed by Microsoft. It runs on
Windows, macOS, Android and 10S.
The first version was released in 1985 and has gone through several
changes over the years. However, the main functionality mostly
remains the same.
Microsoft Excel is a versatile spreadsheet tool from the Microsoft
Office suite that organizes data into rows and columns, helping users
manage budgets, analyze data, create charts and handle tasks
efficiently.

¢ Simplifies data handling from basic lists to complex analysis.

e Widely used for reports, project tracking and decision-making.

Basics of Excel

Opening Excel reveals a spreadsheet with these key elements:

Ribbon: The top toolbar with tabs like Home, Insert and Data. Each
tab contains tools, such as formatting options or chart creation.

File Home Insert Draw Page layout Formulas Data Review View Help

Quick Access Toolbar: A small bar above the ribbon with shortcuts
like Save or Undo.

@ Autosave (@ o) -

Quick Access Toolbar
Worksheet: The grid of rows (numbered) and columns (lettered).
Cells, like A1 or B2, are where we input data. Here 1 is row number
in row header, 2 is column letter in column header, 3 is Active cell, 4
is Sheet Tab and 5 is Add new sheet.
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Formula Bar: Above the worksheet, it displays the selected cell’s
content, such as text or formulas.

=Average(D1:D6)

2
3
4
6

7
=Average(D1:D6)

Status Bar: At the bottom, it shows quick calculations (e.g., sum or
average) for selected cells.
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DD WD ND O

Average: 5444444444 Count:9  Sum: 49

Excel Features

Excel offers tools to manage data effectively:

e Data Organization: Store text, numbers or dates in cells. For
example, list project deadlines in column A and statuses in column
B.

e Calculations: Use formulas like =SUM(A1:A5)to add numbers
or =A1*2 to multiply.

e Formatting: Enhance readability with fonts, colors or cell borders.

e Charts: Create visuals like bar or pie charts to summarize data.

¢ File Management: Save files as .xlsx and share them easily.

As you begin working with Excel, you will also notice helpful tools like

AutoFill, which allows you to continue patterns by dragging a cell corner

(e.g., dates or sequences) and Flash Fill, which automatically fills in data

when it detects a pattern, such as splitting full names into first and last

names.

1.3 Customizing Common Options
Customizing Excel options allows users to:

e  Work faster

e Improve accuracy

e Personalize the Excel environment

e Match Excel behavior with user requirements
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These settings are available through Excel Options.
> Accessing Excel Options

Steps:

1. Click File
2. Select Options
3. Excel Options window opens with categories:

e General
e Formulas
e Proofing
e Save
e [anguage
e Advanced
e Customize Ribbon
o  Quick Access Toolbar
Options Purpose Example

General Controls the overall Set default font to Calibri,
appearance and behavior | 12 for consistency in
of Excel. reports.

Formulas Controls how formulas Set calculation to Manual
are calculated and for large datasets to
displayed. improve performance.

Proofing Controls spelling and Automatically correct:
auto-correction. teh — the

Save Controls how files are Set AutoSave every 5
saved and backed up. minutes to prevent data

loss.

Language | Controls display and
editing languages.

Advanced | Controls editing, display,

Options printing, and data

handling.
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Customize | Modify tabs and Create a Data Analysis tab
Ribbon commands in the Ribbon. | with frequently used tools.
Quick Provides one-click access

Access to commonly used

Toolbar commands.

14 Absolute and relative cells
In Excel, a cell reference identifies the location of a cell (column + row),
such as Al.
When formulas are copied or filled, cell references behave in different
ways:

e Relative Reference

e Absolute Reference

e Mixed Reference
Understanding these is essential for:

e  Writing correct formulas

e Using VLOOKUP and other functions

e Creating dynamic and fixed calculations

1.4.1 Relative Cell Reference

Definition: A relative reference changes automatically when a formula
is copied to another cell.

Syntax

Al

Example

10 20 | =Al1+Bl1

Formula in C1

=A1+Bl1

When copied to C2, it becomes:
=A2+B2
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1.4.2  Absolute Cell Reference
Definition : An absolute reference does not change when the formula is
copied.
Syntax
S$AS1
e $ before column — column fixed
e $ before row — row fixed
Example

A B C

100 10% | =A1*$BS$1
Copying formula down:

=A2*$BS1

=A3*$BS1

Cell B1 remains constant.

1.4.3 Mixed Cell Reference
Definition : A mixed reference fixes either row or column, but not both
> Comparison Table

Reference Type Example Changes when copied
Relative Al Row & Column
Absolute $AS1 No change
Mixed $A1/AS1 Partial

1.5 Protecting and Un-Protecting Worksheets and Cells
In Excel, protection is used to:

e Prevent accidental changes

e Restrict unauthorized editing

e Allow users to edit only specific cells
This feature is widely used in:

e Student marksheets
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e Salary and payroll sheets
e Attendance registers
e Data entry forms

1.5.1 Types of Protection in Excel
Excel provides two levels of protection:
1. Cell Protection
2. Worksheet Protection

1  Cell Protection (Locking & Unlocking Cells)

By default, all cells are locked, but locking works only after worksheet
protection is applied.

> Locking Cells

Steps:

1. Select the cells to lock

2. Right-click — Format Cells

3. Go to Protection tab

4. Check Locked

5. Click OK
> Unlocking Cells (Allow Editing)
Steps

1. Select cells that users should edit
2. Right-click — Format Cells

3. Go to Protection

4. Uncheck Locked

5. Click OK

2 Protecting a Worksheet
Steps to Protect Worksheet
1. Go to Review tab
2. Click Protect Sheet
3. Enter password (optional)
4. Choose allowed actions (select cells, sort, etc.)
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5. Click OK

o Locked cells cannot be edited
e Unlocked cells remain editable
> Un-protecting a Worksheet

1. Go to Review tab
2. Click Unprotect Sheet
3. Enter password (if set)

> Protecting Specific Cells Only (Practical Use)
Scenario: Student Marksheet

Column Action

Roll No Locked

Name Locked
Marks Unlocked
Total Locked
Grade Locked

1. Select entire sheet — Unlock all cells
2. Select formula cells — Lock them
3. Protect the worksheet

> Hiding Formulas (Advanced)
Purpose

Prevents users from seeing formulas.
Steps:
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1. Select formula cells
2. Format Cells — Protection
3. Check Hidden
4. Protect worksheet
Example
=SUM(C2:F2)

Formula is hidden after protection.

> Protecting Workbook Structure
Purpose
Prevents:

e Adding or deleting sheets

¢ Renaming or moving sheets
Steps:

1. Review tab

2. Click Protect Workbook

3. Check Structure

4. Enter password

> Allow Users to Edit Ranges (Advanced Feature)
Purpose
Allow different users to edit different ranges.
Steps:
1. Review — Allow Edit Ranges
2. Select range
3. Assign password
4. Protect worksheet

> Removing Protection (Summary)

Action Method
Unprotect Sheet Review — Unprotect
Unlock Cells Format Cells
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Action Method

Remove Workbook Protection Review — Unprotect Workbook

1.6 Working with Functions
» Introduction to Functions
A function in Excel is a predefined formula that performs a specific
calculation using given values (arguments).
Functions help to:
e Perform calculations quickly
e Reduce manual work
e Avoid formula errors
e Handle large datasets efficiently

> Difference Between Formula and Function

Formula Function
User-defined Predefined
Written manually Built-in
Example: =A1+A2 Example: =SUM(A1:A2)

>  Structure of an Excel Function
General Syntax
=FUNCTION_ NAME(argumentl, argument?2, ...)
Components:
e = — Starts the function
¢ FUNCTION NAME — Name of the function
e Arguments — Values or cell references
e () — Parentheses to enclose arguments

1.6.1. Types of Functions
Excel functions are broadly classified into:
1. Mathematical Functions
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ANl

Statistical Functions

Logical Functions

Text Functions

Date & Time Functions
Lookup & Reference Functions

Using Functions in Excel

Method 1: Typing Directly
=SUM(A1:A10)

Method 2: Using Insert Function (fx)

Steps:
1.

whkwb

Select the cell

Click fx (Insert Function)
Choose function

Provide arguments

Click OK

»  Working with Mathematical Functions
SUM Function

Adds values.

=SUM(A1:AS)

AVERAGE Function
Finds mean value.
=AVERAGE(A1:A5)

MIN and MAX Functions
=MIN(A1:AS5)
=MAX(A1:AS5)
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»  Working with Statistical Functions
COUNT

Counts numeric values.
=COUNT(A1:A10)

COUNTA
Counts non-empty cells.
=COUNTA(A1:A10)

»  Working with Logical Functions
IF Function Example
=IF(A2>=50,"Pass","Fail")

AND / OR with IF
=IF(AND(A2>=50, B2>=75),"Eligible","Not Eligible")

>  Working with Text Functions
CONCAT / CONCATENATE
=CONCAT(A2," ",B2)

LEFT, RIGHT, MID
=LEFT(A2,4)
=RIGHT(A2,2)
=MID(A2,2,3)

»  Working with Date & Time Functions
TODAY and NOW

=TODAY()

=NOW()

DATEDIF (Age Calculation)
=DATEDIF(A2,TODAY(),"Y")

12| Page



Excelytics: Mastering Data, Functions and Visualization

»  Working with Lookup Functions
VLOOKUP Example
=VLOOKUP(A2, A5:C10, 3, FALSE)

»  Nested Functions (Important)
Definition

Using one function inside another is called nested functions.

Example
=IF(AVERAGE(A1:A5)>=50,"Pass","Fail")

Common Errors While Working with Functions

Error Reason
H#NAME? Function name incorrect
#VALUE! Wrong data type
#DIV/0! Division by zero
#N/A Value not found

Tips for Working with Functions

v Always start with =

v Check brackets carefully

v Use Insert Function (fx) for beginners
v Understand argument order

v Combine functions logically

1.7 Writing Conditional Expressions

Introduction

A conditional expression in Excel is a formula that:
e Tests one or more conditions

13| Page



Excelytics: Mastering Data, Functions and Visualization

e Returns results based on whether the condition is TRUE or
FALSE
Conditional expressions are the foundation for:
e Logical functions
e Decision-making formulas
e Automation in Excel

» Components of a Conditional Expression
Every conditional expression has three main parts:
Condition — Decision — Result
Example:
A2>=50

e A2 — Value

e >=— Comparison operator

e 50 — Condition value

»  Comparison Operators Used

Operator Meaning Example
= Equal to A2=100
Greater than A2>60
Less than A2<35
>= Greater than or equal A2>=50
<= Less than or equal A2<=T75
<> Not equal to A2<>"Fail"

»  Writing Simple Conditional Expressions
Example 1: Pass / Fail Condition

A2 >=50

Example 2: Attendance Eligibility

B2>=175
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Example 3: Salary Bonus Condition
C2>30000

»  Conditional Expressions Using IF Function
Syntax
=[F(condition, value if true, value if false)

Example: Pass / Fail
=IF(A2>=50,"Pass","Fail")

Example: Bonus Eligibility
=[F(B2>30000,"Bonus Eligible","Not Eligible")

»  Writing Multiple Conditions (AND / OR)

AND Condition (All must be TRUE)

A2>=50 AND B2>=75

In Excel:

=AND(A2>=50, B2>=75)

Used in IF:

=IF(AND(A2>=50, B2>=75),"Eligible","Not Eligible")

OR Condition (Any one TRUE)

A2>=90 OR C2="Sports"

In Excel:

=0OR(A2>=90, C2="Sports")

Used in IF:

=[F(OR(A2>=90, C2="Sports"),"Eligible","Not Eligible")

»  Writing Nested Conditional Expressions

Concept
Nested conditional expressions test multiple conditions in sequence.
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Example: Grade Calculation

Marks Grade
>90 A
=75 B
>50 C
<50 F
=IF(A2>=90,"A",
IF(A2>=75,"B",

IF(A2>=50,"C","E"))

»  Conditional Expressions with Text
Example: Gender Identification
=IF(A2="M","Male","Female")

Example: Department Check
=[F(B2="IT","Technical","Non-Technical")

>  Conditional Expressions with Dates
Example: Late Fee Check
=IF(A2>TODAY(),"Not Due","Overdue")

1.8 Logical Functions
> Introduction to Logical Functions
Logical functions are used to:
e Make decisions in Excel
e Compare values and return results based on conditions
e Automate Yes/No, Pass/Fail, Eligible/Not Eligible decisions
They are widely used in:
e Student result processing
e Salary and bonus calculation
e Attendance analysis
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o Eligibility checking
e Business decision models

1.8.1 Types of Logical Functions
The most commonly used logical functions are:

1. IF

2. AND

3. OR

4. NOT

5. Nested IF

6. IF with AND /OR

»  IF Function

Definition

The IF function checks a condition and returns:
e  One value if the condition is TRUE
e Another value if the condition is FALSE

Syntax
=[F(logical test, value if true, value if false)

Example 1: Pass / Fail

Marks
68

Formula:
=IF(A2>=50,"Pass","Fail")
Output: Pass

Example 2: Attendance Eligibility
=IF(B2>=75,"Eligible","Not Eligible")
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> AND Function

Definition
The AND function checks multiple conditions.
It returns TRUE only if all conditions are TRUE.

Syntax
=AND(condition1, condition2, ...)

Example
Eligibility condition:

e Marks >50

e Attendance > 75%
=AND(A2>=50, B2>=75)
Output: TRUE / FALSE

> OR Function

Definition
The OR function returns TRUE if any one condition is TRUE.

Syntax
=0OR(conditionl1, condition2, ...)

Example
=0R(A2>=90, B2="Sports Quota")

» NOT Function

Definition

The NOT function reverses the result:
e TRUE becomes FALSE
e FALSE becomes TRUE
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Syntax
=NOT(logical value)

Example
=NOT(A2>=50)

»  IF with AND Function
Example: Student Eligibility
Conditions:
e Marks>50
e Attendance > 75%
=IF(AND(A2>=50, B2>=75),"Eligible","Not Eligible")

»  IF with OR Function
Example: Scholarship Eligibility
Conditions:
e Marks>90 OR
e Sports quota
=[F(OR(A2>=90, C2="Yes"),"Eligible","Not Eligible")

»  Nested IF Function

Definition

Nested IF means using IF inside another IF to handle multiple
conditions.

Syntax
=IF(conditionl, resultl,
IF(condition2, result2,
result3))
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Example: Grade Calculation

Marks Grade
>90 A
>75 B
>50 C
<50 F

Formula:

=[F(A2>=90,"A",

IF(A2>=75,"B",

IF(A2>=50,"C","F")))

»  Comparison Operators Used
Operator Meaning
= Equal to

Greater than

Less than
>= Greater than or equal
<= Less than or equal
<> Not equal

1.9 Lookup and Reference Functions
Introduction
Lookup and Reference functions are used to:
e Search for a value in a worksheet
e Retrieve related data from another location
e Dynamically link data across rows, columns, and sheets
These functions are widely used in real-time applications such as:
e Student marksheets
e Salary statements
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¢ Inventory management
e Result processing
e  MIS reports

1.9.1 Lookup Function

Definition

The LOOKUP function searches for a value in a sorted list and returns
a corresponding value from another range.

Syntax (Vector Form)
=LOOKUP(lookup_value, lookup vector, result vector)

Argument Description

lookup value Value to be searched

lookup vector Range containing lookup values

result vector Range from which result is returned

Example 1: Student Marks
Roll No Name Marks

101 Anu 75
102 Ravi 82
103 Meena 90

Formula to get Marks of Roll No 102
=LOOKUP(102, A2:A4, C2:C4)
Output: 82

Grade Calculation (Approximate Match)
Marks Grade

50
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Marks Grade
60 C
70 B
80 A

Formula:
=LOOKUP(A2, E2:E6, F2:F6)
Automatically assigns grade based on marks.

Important Points
e Data must be sorted in ascending order
e Returns nearest smaller value if exact match not found
e Used mainly for basic lookup operations

1.9.2 VLookup Function

Definition

VLOOKUP (Vertical Lookup) searches for a value in the first column
of a table and returns a value from a specified column.

Syntax

=VLOOKUP(lookup value, table array, col index num,

[range lookup])

Parameter Description
lookup value Value to search
table array Data table

col_index num  |Column number to return

range lookup TRUE (approximate) / FALSE (exact)

Example: Employee Salary

Emp ID Name | Salary
EO01 Rani 25000
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Emp ID Name | Salary
E02 Kumar 30000

Formula:
=VLOOKUP("E02", A2:C3, 3, FALSE)
Output: 30000

Limitations of VLOOKUP
e Lookup column must be leftmost
e Cannot search from right to left
e Column index is fixed

1.9.3 HLookup Function

Definition

HLOOKUP (Horizontal Lookup) searches for a value in the first row
and returns a value from another row.

Syntax
=HLOOKUP(lookup_value, table array, row_index num,
[range lookup])

Example: Student Result
Roll No | 101|102 | 103

Marks 78 |85 |90

Formula:
=HLOOKUP(102, A1:D2, 2, FALSE)
Output: 85
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1.9.4 Index Function

Definition

The INDEX function returns a value from a table based on row and
column number.

Syntax
=INDEX(array, row_num, [column_num])

Example
A B C
1 ]10 20 30
2 140 50 60
Formula:
=INDEX(A1:C2, 2, 3)
Output: 60

1.9.5 Match Function
Definition
The MATCH function returns the position of a value in a range.

Syntax
=MATCH(lookup value, lookup_array, [match_type])
Match Type Meaning
0 Exact match
1 Approximate (ascending)
-1 Descending
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Example
Marks
65
70
85
Formula:
=MATCH(70, A1:A3, 0)
Output: 2

1.9.6 Index + Match

Why INDEX + MATCH?
e Overcomes VLOOKUP limitations
e Can lookup in any direction
e Dynamic and powerful

Syntax
=INDEX(result_range, MATCH(lookup_value, lookup range, 0))

Example
Emp ID Name Salary
EO1 Rani 25000
E02 Kumar 30000
Formula to find Salary:

=INDEX(C2:C3, MATCH("E02", A2:A3, 0))
Output: 30000

1.9.7 Reference Functions
ROW() Function

Returns row number of a cell.
=ROW(AS)

25| Page



Excelytics: Mastering Data, Functions and Visualization

Output: 5

COLUMNY() Function
Returns column number.
=COLUMN(C3)
Output: 3

ADDRESS() Function
Returns cell address.
=ADDRESS(3, 2)
Output: $B$3

INDIRECT() Function
Converts text into a reference.

=INDIRECT("A1")

Comparison Table

Function Purpose
LOOKUP Basic approximate lookup
VLOOKUP Vertical data search
HLOOKUP Horizontal data search
INDEX Returns value by position
MATCH Finds position
INDEX + MATCH Advanced lookup
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Chapter — 2
2.1 Data Validation
Introduction
Data Validation in Excel is used to control what data can be entered
into a cell.
It helps to:
¢ Reduce data entry errors
e Maintain data accuracy
e Enforce rules and standards

Purpose of Data Validation
v Prevent invalid data

v Restrict data type

v Create drop-down lists

v Display input instructions

Vv Show error alerts

Accessing Data Validation
Steps:
1. Select the cell(s)
2. Go to Data tab
3. Click Data Validation
4. Data Validation dialog box opens with:
o Settings
o Input Message
o Error Alert

2.1.1 Types of Data Validation
>  Whole Number Validation
Purpose:

Allow only integers within a range.
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Example:
Allow values from 1 to 100
Settings:
e Allow: Whole number
e Data: Between
e  Minimum: 1
e  Maximum: 100

>  Decimal Validation

Purpose:

Allow decimal values.

Example:

Allow values between 0.00 and 99.99

»  List Validation (Drop-Down List)
Purpose:

Restrict entries to predefined values.
Example:

Department list

HR, IT, Finance, Marketing

OR

=Sheet2!A1:A5

»>  Date Validation
Purpose:

Allow only valid dates.
Example:

Allow dates after today
=TODAY ()
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> Time Validation
Example:
Allow office time from 09:00 AM to 06:00 PM

»  Text Length Validation
Purpose:

Restrict number of characters.
Example:

Mobile number must be 10 digits

»  Custom Validation (Using Formula)
Purpose:

Apply advanced rules using formulas.
Examples:

v Allow only even numbers:
=MOD(A1,2)=0

v Prevent duplicate values:
=COUNTIF(A:A,A1)=1

v Allow only uppercase text:
=EXACT(A1,UPPER(A1))

> Data Validation Using Cell Reference
Example:

Salary must be less than Manager Salary
=B2 < $C$2

2.2 Specifying a Valid Range of Values

Introduction

Specifying a valid range of values means restricting data entry so
that users can enter only values within a defined minimum and
maximum limit.
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This is done using Data Validation in Excel.

»  Why Specify a Valid Range?
v Prevents incorrect data entry

v Maintains data accuracy

v Ensures uniformity

v Useful in marks, age, salary, quantity entry

>  Steps to Specify a Valid Range

Select the required cell(s)

Go to Data tab

Click Data Validation

Choose the Settings tab

Define minimum and maximum values
Set error alert (optional)

IR e

>  Specifying Range for Whole Numbers
Example: Marks between 0 and 100
Settings:

¢ Allow: Whole number

e Data: Between

e  Minimum: 0

e Maximum: 100

>  Specifying Range for Decimal Numbers
Example: Discount between 0% and 50%
Settings:

e Allow: Decimal

¢ Data: Between

e  Minimum: 0

e Maximum: 0.5

30| Page



Excelytics: Mastering Data, Functions and Visualization

»  Specifying Range Using Cell References
Example: Salary between Min and Max values

Min Salary Max Salary

Formula Settings:
=B2 >= $C$1
=B2 <= $D$1

»>  Specifying Date Range
Example: Admission date between two dates
Settings:

e Allow: Date

e Data: Between

e Start Date: 01-06-2025

e End Date: 30-06-2025

»  Specifying Time Range
Example: Office working hours (9 AM - 6 PM)
Settings:

e Allow: Time

e Data: Between

e Start Time: 09:00

¢ End Time: 18:00

»  Specifying Text Length Range
Example: Username must contain 6-12 characters
Settings:

e Allow: Text length

e Data: Between

e  Minimum: 6

e Maximum: 12
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»  Using Custom Formula for Range Validation
Example 1: Age between 18 and 60
=AND(A1>=18, A1<=60)

Example 2: Quantity must be multiple of 5 and between 10 and 100
=AND(A1>=10, A1<=100, MOD(A1,5)=0)

2.3 Specifying a List of Valid Values

Introduction

Specifying a list of valid values allows users to select only predefined
values from a drop-down list, preventing incorrect or inconsistent data
entry.

This is implemented using Data Validation — List in Excel.

Why Use a List of Valid Values?
v Prevents spelling mistakes

v Ensures data consistency

v Speeds up data entry

v Improves data accuracy

v User-friendly interface

»>  Accessing List Data Validation
Steps:
1. Select the target cell(s)
2. Go to Data tab
3. Click Data Validation
4. In Settings tab:
o Allow: List
o Source: specify list values
5. Click OK
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»  Creating a List Using Direct Values
Example: Gender Selection

Source:

Male, Female, Other

v Creates a drop-down list

v Simple and quick

»  Creating a List Using Cell Range
Example: Department List

A
HR
IT
Finance
Marketing
Source:
=Al1:A4

v Easy to update

v Recommended method

>  Creating a List Using Named Range
Steps:
1. Select list values
2. Go to Formulas — Define Name
3. Name it: DeptList
4. Use in validation:
=DeptList
v Cleaner formulas

Vv Reusable across sheets
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»  Dynamic Drop-Down List
Using OFFSET Function
=0FFSET(A1,0,0,COUNTA(A:A),1)

v Automatically expands when new items are added

2.4 Working with Templates in Excel

Definition
An Excel Template is a pre-designed workbook that serves as a model
or pattern for creating new workbooks.

It contains predefined layouts, formatting, formulas, charts, and data
validation rules.

Templates are saved with the extension .xltx and help users create
consistent and error-free spreadsheets.

Purpose of Using Templates
Templates are used to:
e Avoid repetitive work
e Maintain uniformity
e Reduce manual errors
e Speed up data entry
e Standardize reports

>  Steps to Use Built-in Templates
Steps:
1. Open Microsoft Excel
2. Click File — New
3. Select a built-in template (Budget, Invoice, Timesheet, etc.)
4. Click Create
5. Enter required data
Excel opens a new workbook based on the selected template.
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»  Steps to Create a Custom Template
Step-by-Step Procedure:

1. Open a new Excel workbook

2. Design the layout:

o Headings

o Tables

o Fonts and colors
Insert formulas
Apply data validation (if required)
Protect important cells
Click File — Save As
Choose Excel Template (*.xltx)
Click Save

© NN kW

»  Steps to Use a Custom Template
Open Excel

Go to File — New

Click Personal / Custom
Select the required template

A i

Start entering data
Vv A new file is created

v Original template remains unchanged

> Example: Student Marks Template
Template Structure:

Roll No | Name | Subject 1 Subject 2 | Total | Average

Formula Used:

Total = SUM(C2:D2)

Average = AVERAGE(C2:D2)

v When marks are entered, Total and Average are calculated
automatically

35| Page



Excelytics: Mastering Data, Functions and Visualization

» Example: Salary Calculation Template
Template Structure:

Emp ID | Name | Basic | HRA | Allowance | Deduction | Net Salary

Formula:
Net Salary =C2 + D2 + E2 - F2

»  Using Data Validation in Templates
Example:

Allow marks between 0 and 100
=AND(A1>=0, A1<=100)

v Prevents invalid marks entry

>  Protecting Templates
Steps to Protect Sheet:
1. Go to Review
2. Click Protect Sheet
3. Set password (optional)
4. Click OK

v Prevents modification of formulas and structure

» Difference Between Workbook and Template

Workbook Template
xlsx xltx
Created for one-time use Reusable
Data + structure changes Structure fixed
Manual formatting Predefined formatting

»  Advantages of Templates
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v Time-saving
v Consistency

v Error reduction
v Easy reuse

v Professional appearance

» Real-Time Applications
e Attendance registers
e Payroll systems
e Invoice generation
e Inventory tracking
e Academic records

2.5 Designing the Structure of a Template
Definition
Designing the structure of a template in Excel refers to the process of
planning and creating the layout and framework of a reusable
workbook before data entry.
The structure defines where data is entered, how it is processed, and
how results are displayed.
A well-designed template ensures consistency, accuracy, and ease of
use.
»  Objectives of Designing a Template Structure

e To organize data clearly

e To separate input, calculation, and output areas

e To reduce user errors

¢ To make the template reusable

e To improve readability and professionalism

» Key Components of a Template Structure
1. Title and Header Section
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Input Area

Calculation Area
Output / Summary Area
Instructions and Notes
Protection and Controls

ANl

»  Steps to Design the Structure of a Template
Step 1: Identify the Purpose of the Template
Decide:

e What data will be entered?

e  What calculations are needed?

e  What output is required?
Example: Student Marks, Payroll, Invoice, Attendance
Step 2: Plan the Layout
Divide the worksheet into sections:

e Top — Title and instructions

e Middle — Data entry area

¢ Bottom / Side — Results and summary
Step 3: Create Title and Header Section

e Add a clear title

e Use merged cells and formatting

e Include institution or company name
Example:
STUDENT MARKS STATEMENT - 2025
Step 4: Design the Input Area

e Clearly label input fields

e Use light background color

e Apply Data Validation where required
Example Input Fields:
| Roll No | Name | Subject 1 | Subject 2 |
Step 5: Design the Calculation Area

e Keep formulas separate from input
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¢ Avoid manual editing
e Use absolute references if needed
Example Formula:
=SUM(C2:D2)
Step 6: Design the Output / Summary Area
o Display results clearly
e Use bold fonts and borders
e Apply conditional formatting
Example:
| Total | Average | Result |
Step 7: Add Instructions and Notes
Provide guidance to users.
Example:
* Enter marks between 0 and 100 only
* Do not modify shaded cells
Step 8: Apply Formatting and Styles
e Use consistent fonts
e Apply borders and alignment
e Highlight important cells
Step 9: Protect the Template Structure
e Lock formula cells
e Protect worksheet to prevent changes
Steps:
1. Select formula cells — Lock
2. Review — Protect Sheet
Step 10: Save as a Template
1. Click File — Save As
2. Select Excel Template (*.xltx)
3. Save

» Example: Designing a Student Marks Template
Structure Layout
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Title:

STUDENT MARKS REPORT

Input Section:

| Roll No | Name | Tamil | English | Maths |
Calculation Section:

| Total | Average |

Output Section:

| Grade | Result |

Sample Formulas:

Total = SUM(C2:E2)

Average = AVERAGE(C2:E2)

Grade = IF(Average>=75,"A"IF(Average>=60,"B","C"))

» Example: Designing a Salary Template
Input Area:

| Employee ID | Basic | HRA | Allowance |
Calculation Area:

| Gross Salary | Deduction | Net Salary |

Gross Salary = Basic + HRA + Allowance
Net Salary = Gross Salary — Deduction

2.6 Sorting and Filtering Data
Definition
Sorting and Filtering are Excel features used to organize, analyze, and
manage data efficiently.

e Sorting rearranges data in a specific order.

¢ Filtering displays only selected records based on conditions.
These tools help users quickly analyze large datasets.
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2.6.1 Sorting Data

Definition of Sorting

Sorting is the process of arranging data in ascending or descending
order based on one or more columns.

»  Types of Sorting
1. Ascending Order (A-Z, Smallest-Largest)
2. Descending Order (Z—A, Largest—Smallest)
3. Custom Sort (Multiple criteria)

>  Steps to Sort Data (Single Column)

1. Select any cell in the data range
2. Go to Data — Sort
3. Choose column to sort
4. Select order:
o A-ZorZ-A
5. Click OK

»> Example: Sorting Student Names
Roll No | Name | Marks

Sort by Name (A-Z)
v Names appear alphabetically

»  Sorting by Numbers
Example: Sort marks from Highest to Lowest

v Helps identify toppers

»  Sorting by Dates
Example: Sort admission dates Oldest to Newest

»  Multi-Level Sorting
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Example: Sort by Department, then by Salary
Steps:

1. Data — Sort

2. Sort by: Department

3. Add Level

4. Then by: Salary (Largest to Smallest)

2.6.2 Filtering Data

Definition of Filtering

Filtering displays only the rows that meet specified conditions, hiding
the rest.

»>  Applying Filter
Steps:
1. Select header row
2. Go to Data — Filter
3. Drop-down arrows appear
4. Select filter criteria

>  Types of Filters
1. Text Filters
Example:
e Begins With
e Contains

Equals

2. Number Filters
Example:

Greater than
Less than
Between
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3. Date Filters

Example:
e Today
e This Month
e Last Year

Example: Filtering Marks > 60
v Displays students who passed

»  Filtering Using Multiple Conditions
Example:

e Department = IT

e Salary > 30,000

»  Clearing Filters
¢ Click Clear Filter
e  Or turn off Filter option

»  Advanced Filtering

Definition

Advanced Filter allows filtering using complex criteria and extracting
results to another location.

Steps for Advanced Filter
1. Prepare criteria range

2. Select data

3. Data — Advanced

4. Choose criteria range
5. Click OK
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Example:
Filter students with:
e  Marks > 75
e Department = Science

» Difference Between Sorting and Filtering

Sorting Filtering
Rearranges data Displays selected data
Changes order Hides unwanted rows
Permanent until changed Temporary
Used for organization Used for analysis

» Common Mistakes
e Sorting only one column
e Missing header selection
e Not clearing filters
e Using text sort for numbers

2.7 Sorting Tables

Definition

Sorting tables in Excel refers to the process of rearranging rows of
data within an Excel Table based on the values in one or more columns.
When data is formatted as a Table, sorting becomes automatic,
structured, and safer, ensuring that entire rows move together without
data mismatch.

»  What Is an Excel Table?

An Excel Table is a structured range of data created using:
Insert — Table or Ctrl + T

Features of tables:
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e Header row

e  Built-in filter and sort buttons
e Automatic expansion

e Structured references

»  Why Sort Tables?

v Organize large datasets

v Analyze data quickly

v Identify highest/lowest values
v Maintain data integrity

v Improve readability

»  Steps to Create a Table (Before Sorting)
1. Select the data range
2. Press Ctrl+T
3. Check My table has headers
4. Click OK

Vv Data is now a structured table

>  Sorting a Table (Single Column)
Steps:
1. Click the drop-down arrow in the column header
2. Choose:
o SortAtoZ
o SortZtoA
o Smallest to Largest
o Largest to Smallest
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Example: Sorting Student Marks

Roll No Name Marks

Sort Marks — Largest to Smallest
v Top scorers appear first

»  Sorting Tables Using the Sort Dialog Box
Steps:

1. Click anywhere inside the table

2. Go to Data — Sort

3. Select:
o Column
o Sort On (Values)
o Order

4. Click OK

>  Multi-Level Sorting in Tables
Definition
Multi-level sorting arranges data based on more than one column.

Example: Sort by Department, then by Salary
Steps:
1. Data — Sort
2. Sort by: Department (A-Z)
3. Click Add Level
4. Then by: Salary (Largest to Smallest)
5. Click OK

v Data is grouped and ordered correctly

»  Sorting Tables by Custom Order
Example: Days of the Week
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Order:
Monday — Tuesday — Wednesday — Thursday — Friday
Steps:

1. Data — Sort

2. Order — Custom List

3. Select custom sequence

»  Sorting Tables by Cell Color, Font Color, or Icon

Steps:
1. Data — Sort
2. Sort On:

o Cell Color

o Font Color

o CellIcon
3. Choose color order
4. Click OK

Example:
Sort attendance:
e Red — Absent
e Green — Present

>  Sorting Tables by Dates
Example:

Sort joining dates Oldest to Newest
v Useful for seniority lists

Advantages of Sorting Tables Over Normal Ranges

Normal Range Excel Table

Manual filter Automatic sort & filter
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Normal Range Excel Table
Risk of mismatch Entire rows move together
Fixed range Expands automatically
Less structured Structured references

» Common Mistakes While Sorting Tables
e Sorting only one column
e Not selecting entire table
e Mixing text and numbers
e Incorrect header selection

Chapter — 3

3.1 Pivot Tables

Introduction

Microsoft Excel provides a powerful data analysis tool known as the
Pivot Table, which is widely used to summarize, analyze, and interpret
large volumes of data in a flexible and interactive manner. Pivot Tables
help users to reorganize, group, compare, and extract meaningful insights
from raw data without altering the original dataset. They are extensively
used in business reporting, academic analysis, and decision-making
processes. This section explains, in detail, the steps involved in creating
a Pivot Table in Excel with a suitable example.

»  Creating a Pivot Table

Step 1: Preparing the Source Data

Before creating a Pivot Table, the data must be properly organized. The
dataset should be arranged in a tabular format, where each column
represents a field and each row represents a record. Every column must
have a unique and meaningful heading. There should be no blank rows
or columns within the data range, as they may cause errors during Pivot
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Table creation. Consistent data types should be maintained within each
column.
Example:
Consider a sales dataset containing the following fields: Date, Product,
Region, Salesperson, and Sales Amount.
Step 2: Selecting the Data Range
Once the data is prepared, click on any cell within the dataset. It is not
necessary to select the entire data manually because Excel can
automatically detect the complete data range when inserting a Pivot
Table.
Step 3: Inserting the Pivot Table
After selecting a cell in the data range, go to the Insert tab on the Excel
Ribbon and click on PivotTable. The Create PivotTable dialog box will
appear. Excel automatically highlights the selected data range.
The user must then choose the location where the Pivot Table should be
placed:
e New Worksheet
» Existing Worksheet
For better clarity and organization, selecting New Worksheet is
recommended.
Step 4: Understanding the Pivot Table Fields Pane
After clicking OK, Excel creates a blank Pivot Table and displays the
PivotTable Fields pane. This pane contains a list of all column headers
from the source data and four layout areas:
e Rows Area: Used to display row labels (categories shown
vertically)
* Columns Area: Used to display column labels (categories shown
horizontally)
* Values Area: Used to perform calculations such as Sum, Count, or
Average
 Filters Area: Used to filter the entire Pivot Table report
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Step 5: Designing the Pivot Table Layout
Fields are dragged from the field list into the required areas to design the
Pivot Table.
Example Layout:

* Drag Region to the Rows area

* Drag Product to the Columns area

* Drag Sales Amount to the Values area

Excel automatically calculates the Sum of Sales Amount for each
product in every region.

Step 6: Applying Calculations in the Values Area
By default, Excel applies the Sum function to numerical fields. To change
the calculation, click the drop-down arrow next to the value field and
select Value Field Settings. Available functions include Sum, Count,
Average, Maximum, Minimum, and more.
Example:
Sales Amount can be analyzed using Average Sales instead of Total Sales.
Step 7: Formatting the Pivot Table
Formatting improves readability and presentation. Excel provides several
formatting options such as:

e Pivot Table styles

* Number formatting (currency, percentage, decimals)

* Report layout (Compact, Outline, Tabular form)

* Showing or hiding grand totals
These options can be accessed from the Design and PivotTable Analyze
tabs.
Step 8: Filtering and Sorting Data
Filters can be applied using the Filters area or drop-down arrows on row
and column labels. This allows users to view specific data such as sales
of a particular region or product.
Example:
Filtering the Pivot Table to show sales data only for the South region.
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Step 9: Refreshing the Pivot Table
If the source data is modified, the Pivot Table does not update
automatically. To reflect changes, right-click anywhere in the Pivot Table
and select Refresh. This ensures the Pivot Table always displays current
data.
Step 10: Pivot Table Output — Example Explanation
Using the above steps, a Pivot Table can display region-wise and product-
wise sales summary. This helps management to identify high-performing
regions and products easily without manually calculating totals.
Advantages of Using Pivot Tables

¢ Quick summarization of large datasets

* Dynamic and flexible reporting

* No modification to original data

» Easy comparison and analysis

3.2 Formatting and Customization Options Available in Pivot
Tables
Introduction
Pivot Tables in Microsoft Excel not only help in summarizing and
analyzing large datasets but also provide extensive formatting and
customization options to improve clarity, readability, and presentation of
reports. Proper formatting makes Pivot Table outputs easy to understand
and suitable for academic, professional, and managerial reporting. This
answer explains the various formatting and customization options
available in Pivot Tables in detail, as expected in university examinations.
1. Pivot Table Styles
Excel provides predefined Pivot Table Styles that allow users to format
Pivot Tables instantly.

+ Styles can be applied from the Design tab — PivotTable Styles

* Includes light, medium, and dark styles

* Automatically formats headers, totals, and subtotals
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Using styles ensures uniform appearance and professional presentation
of Pivot Table reports.
2. Report Layout Options
Pivot Tables offer different layouts to display data in a structured manner.
The available report layouts are:
* Compact Form: Displays all row fields in a single column
* Outline Form: Displays each row field in a separate column with
subtotals
» Tabular Form: Displays data in a table-like structure, suitable for
printing These options can be accessed from Design tab — Report
Layout.
3. Number Formatting
Number formatting is essential for presenting values correctly. Options
include:
* Currency format
* Accounting format
* Percentage format
* Decimal places
Number formatting is applied through Value Field Settings — Number
Format, ensuring that formatting is retained even after refreshing the
Pivot Table.
4. Subtotals and Grand Totals Customization
Pivot Tables allow flexible control over subtotals and grand totals.
Customization options include:
» Show subtotals at top or bottom of groups
* Remove subtotals completely
* Enable or disable grand totals for rows and columns
These settings are available under Design tab — Subtotals and Grand
Totals.
5. Sorting and Filtering Options
Sorting and filtering help in focused data analysis.
» Sort data in ascending or descending order
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* Apply label filters and value filters

» Use report filters to filter the entire Pivot Table
Filtering enhances customization by allowing users to view specific data
segments.
6. Conditional Formatting
Conditional formatting highlights important data visually. Examples
include:

* Data bars

* Color scales

* Icon sets
Conditional formatting is applied to Pivot Table values and automatically
adjusts when data changes.
7. Custom Calculations and Value Field Settings
Pivot Tables support customized calculations using Value Field Settings.
Options include:

* Sum, Count, Average, Max, Min

* Show Values As (percentage, running total, difference from)

* Rename value fields for clarity
This allows meaningful interpretation of summarized data.
8. Field Settings Customization
Each field in a Pivot Table can be customized individually. Field settings
allow users to:

* Rename field captions

* Change subtotal calculations

* Show or hide items with no data This improves report clarity and

relevance.

9. Layout and Display Customization
Additional layout options include:

* Repeat item labels

* Show or hide gridlines

* Adjust column widths

* Align text and values
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These options improve the overall visual structure of the Pivot Table.
10. Preserving Formatting on Refresh

Pivot Tables can be customized to preserve formatting when refreshed.
By enabling Preserve Cell Formatting on Update, formatting remains
unchanged even after data refresh.

»  Advantages of Formatting and Customization

* Improves readability and presentation

* Helps in effective data comparison

» Makes reports suitable for printing and presentation
* Enhances decision-making

33 Advanced Options of Pivot Tables
Introduction
Pivot Tables in Microsoft Excel provide several advanced options that
enhance data analysis, improve performance, and offer greater control
over data presentation. These options allow users to manage refresh
behavior, handle missing data, customize calculations, control
formatting, and enable interactive analysis. Understanding the advanced
options of Pivot Tables is essential for effective reporting and is an
important topic in university-level examinations. This section explains
the advanced options of Pivot Tables in detail with suitable explanations.
1. Refresh Options in Pivot Tables
Pivot Tables summarize data from a source range, but they do not update
automatically when the source data changes.
Advanced refresh options include:

* Manual Refresh: Right-click the Pivot Table and select Refresh

* Refresh on File Open: Automatically updates data when the

workbook is opened
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» Refresh All: Refreshes all Pivot Tables connected to the same data
source These options ensure that Pivot Tables always reflect the
latest data.

2. Drill-Down (Show Details) Feature
The drill-down option allows users to view the detailed records behind a
summarized value.

* Double-clicking on any value cell displays the underlying source
data

* Helps in verification and deeper analysis

* Creates a new worksheet with detailed records This feature is
useful for auditing and error checking.

3. Preserve Cell Formatting on Update
When a Pivot Table is refreshed, applied formatting may be lost.

e The Preserve Cell Formatting on Update option retains all
formatting after refresh

* Enabled through PivotTable Options — Layout & Format

This option ensures consistent report appearance.

4. Showing Items with No Data

By default, Pivot Tables hide items that have no corresponding data.
Advanced settings allow:

* Displaying items with zero values

* Comparing expected vs actual performance This option is useful
for complete category analysis.

5. GetPivotData Control
Excel automatically generates the GETPIVOTDATA function when
referencing Pivot Table cells.
Advanced users can:

* Enable or disable GetPivotData

» Use direct cell references instead of formulas
This option provides flexibility while working with formulas linked to
Pivot Tables.
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6. Value Field Settings — Advanced Calculations
Pivot Tables support advanced calculations using Value Field Settings.
Advanced calculation options include:
* % of Row Total
* % of Column Total
* % of Grand Total
*  Running Total
» Difference From
* % Difference From
* Rank Largest to Smallest
These options support comparative and trend analysis.
7. Grouping and Ungrouping Data
Grouping is an advanced feature that organizes data into meaningful
categories. Examples:
* Group dates into months, quarters, or years
* Group numerical data into ranges
Grouping simplifies large datasets and improves analysis.
8. Custom Subtotals
Pivot Tables allow users to define how subtotals are calculated.
Customization includes:
* Choosing functions such as Sum, Average, Count
* Showing subtotals at top or bottom
* Removing subtotals when not required This enhances control over
summarized data.
9. Pivot Table Options Settings
The PivotTable Options dialog box provides several advanced controls:
» Display error values or replace them with custom text
* Handle empty cells
* Enable classic Pivot Table layout
* Improve performance for large datasets
These settings allow fine-tuning of Pivot Table behavior.
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10. Slicers and Timelines (Advanced Filtering)

Slicers and timelines provide advanced interactive filtering.
 Slicers filter categorical data visually
* Timelines filter date-based data. Can be connected to multiple

Pivot Tables These tools enhance dashboard interactivity.

11. External Data Connections

Advanced Pivot Tables can connect to external data sources such as:
» Databases (SQL Server, Access)
* Textand CSV files
*  Web data

This allows live data analysis and automatic updates.

»  Advantages of Advanced Pivot Table Options
* Improves accuracy and efficiency
* Enables detailed and comparative analysis
» Supports professional reporting
* Enhances decision-making

34 Pivot Charts

Introduction

A Pivot Chart is a graphical representation of data summarized using a
Pivot Table in Microsoft Excel. Pivot Charts are interactive and
dynamically linked to Pivot Tables, allowing users to visualize large
datasets quickly and efficiently. Unlike normal charts, Pivot Charts
automatically update when the underlying Pivot Table is modified. This
answer explains the procedure for creating Pivot Charts and discusses
their advantages over normal charts, with a suitable Excel-based
example, as expected in university examinations.
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»  Meaning of Pivot Chart

A Pivot Chart is a chart created directly from a Pivot Table. It provides a
visual summary of Pivot Table data and supports filtering, sorting, and
interactive analysis using field buttons and slicers.

»  Procedure for Creating a Pivot Chart in Excel
Step 1: Prepare the Source Data
The data should be arranged in tabular form with proper column headings
and no blank rows or columns.
Example Dataset:
* Date
* Product
* Region
* Sales Amount
Each row represents a sales transaction.
Step 2: Create a Pivot Table
1. Select any cell in the dataset.
2. Go to Insert — PivotTable.
3. Choose New Worksheet and click OK.
Step 3: Design the Pivot Table Layout
In the PivotTable Fields pane:
* Drag Region to the Rows area
* Drag Product to the Columns area
* Drag Sales Amount to the Values area
Excel displays the total sales amount for each product in every region.
Step 4: Insert the Pivot Chart
1. Click anywhere inside the Pivot Table.
2. Go to Insert — PivotChart (or PivotTable Analyze — PivotChart).
3. Choose a suitable chart type such as Column, Bar, Line, or Pie.
4. Click OK.
Excel creates a Pivot Chart linked directly to the Pivot Table.

58 | Page



Excelytics: Mastering Data, Functions and Visualization

Step 5: Customize the Pivot Chart
» Use field buttons to filter data
* Change chart type as required
* Apply chart styles and layouts
* Add chart title, axis labels, and legend

» Advantages of Pivot Charts Over Normal Charts

1. Dynamic Data Updates

Pivot Charts update automatically whenever the Pivot Table is refreshed,
whereas normal charts require manual data updates.

2. Interactive Filtering

Pivot Charts allow filtering using field buttons, slicers, and timelines,
which is not available in normal charts.

3. Easy Data Summarization

Pivot Charts summarize large datasets instantly through Pivot Tables,
while normal charts need pre-processed data.

4. Flexible Data Analysis

Fields can be rearranged (Rows, Columns, Values) to change the chart
view dynamically without recreating the chart.

5. Integration with Pivot Tables

Pivot Charts are directly linked to Pivot Tables, ensuring consistency
between tabular and graphical representations.

6. Better Support for Dashboards

Pivot Charts are ideal for interactive dashboards and management
reports.

» Limitations Compared to Normal Charts

* Less flexible in manual formatting
* Always linked to a Pivot Table
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35 Data Consolidation

Definition

Data Consolidation is a feature in Excel used to combine and summarize
data from multiple worksheets or workbooks into a single worksheet.

It helps users gather information from different sources and present it in
one summarized format.

»  Purpose of Data Consolidation
Data consolidation is mainly used when:
e Data is stored in multiple sheets
e Reports are prepared from different departments or branches
e Monthly or yearly summaries are required
e Large datasets need to be combined

>  Ways to Consolidate Data

Excel provides two methods to consolidate data:

1. Consolidation by Position

Data is combined based on the cell position.

Used when all worksheets have the same structure.

2. Consolidation by Category
Data is combined based on row labels or column headings.
Used when data arrangement differs but labels remain the same.

>  Steps to Consolidate Data
Step-by-Step Procedure
1. Open the worksheet where consolidated data is required.

2. Click the cell where the result should appear.
3. Go to Data Tab.

4. Click Consolidate.

5.

Choose the function (Sum, Average, Count, etc.).

60| Page



Excelytics: Mastering Data, Functions and Visualization

6. Select the reference range from source sheets.
7. Click Add.

8. Repeat for all sheets.

9. Click OK.

» Consolidation Functions Available
Excel allows different functions during consolidation:

e Sum

e Average
e Count

e Max

e Min

e Product

e Standard Deviation

>  Example of Data Consolidation
Scenario: College Department Monthly Expenses
Sheet 1 — January Expenses

Item Amount
Stationery  [5000
Maintenance|8000

Sheet 2 — February Expenses

Item Amount
Stationery  |6000
Maintenance|7000
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Consolidated Result

Item Total Amount
Stationery [11000
Maintenance|15000

» Example — Consolidation by Position
Condition:
e Same cell locations
e Same table structure
Sheet 1
| Sales | 10000 |
Sheet 2
| Sales | 15000 |
Consolidated Output
| Sales | 25000 |

> Example — Consolidation by Category
Condition:

e Data order may change

e Labels remain same

Sheet 1
Product|Sales
Laptop [50000
Printer {20000
Sheet 2

Product|Sales
Printer {25000
Laptop 40000
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Consolidated Output

Product|Total Sales
Laptop 190000
Printer 45000

» Advantages of Data Consolidation
v Combines data from multiple sheets

v Saves time

v Reduces manual calculations

v Improves data analysis

v Helps create summary reports

»  Limitations
e Requires proper data structure.
e Errors occur if source ranges change.
e Labels must match for category consolidation.

3.6 Consolidating Data from Multiple Worksheets Using Pivot
Tables

Introduction

In Microsoft Excel, data is often stored in multiple worksheets such as
monthly reports, departmental records, or branch-wise data. Analyzing
such scattered data individually is time-consuming and inefficient. Pivot
Tables provide an effective method to consolidate data from multiple
worksheets into a single summarized report without modifying the
original data. This answer explains the procedure for consolidating data
from multiple worksheets using Pivot Tables, along with a suitable
example, in a Periyar University examination-oriented manner.
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»  Meaning of Data Consolidation

Data consolidation refers to the process of combining data from multiple
sources into a single summary report. Using Pivot Tables, consolidation
can be done efficiently when the worksheets follow a similar structure.

»  Conditions Required for Consolidation Using Pivot Tables
For successful consolidation from multiple worksheets, the following
conditions must be satisfied:

* All worksheets must have the same structure

* Column headings must be identical in all sheets

» Data should be arranged in tabular form

* No blank rows or columns within the data range

»  Methods of Consolidating Data from Multiple Worksheets
Using Pivot Tables
There are two commonly used methods:
1. Using Multiple Consolidation Ranges
2. Using a Combined Data Range (Recommended Method)

Method 1: Using Multiple Consolidation Ranges
This method is used when data is stored in separate worksheets with the
same layout.
Procedure:
1. Go to Insert — PivotTable
Select From multiple consolidation ranges
Click Next
Choose Create a single page field for me

wok e

Add data ranges from each worksheet
6. Click Finish
Excel creates a Pivot Table that consolidates data from all selected
worksheets.
Limitations of Multiple Consolidation Ranges Method
* Limited flexibility in field arrangement
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+ Field names are not available individually
* Not suitable for advanced analysis
Hence, the combined data range method is widely preferred.

Method 2: Consolidation Using a Combined Data Range
(Recommended)
In this method, data from all worksheets is combined into a single dataset,
and a Pivot Table is created from it.
Example for Consolidation from Multiple Worksheets
Assume a company maintains monthly sales data in three worksheets:
* Sheetl: January Sales
» Sheet2: February Sales
* Sheet3: March Sales
Each worksheet contains the following columns:
* Date
* Product
* Region
* Sales Amount

>  Step-by-Step Procedure (Using Combined Data Range)
Step 1: Combine Data from All Worksheets

* Copy data from all worksheets into a master worksheet

* Ensure all column headings are the same

* Add an additional column named Month to identify the source

worksheet

Step 2: Select the Combined Data
Click any cell within the master dataset containing consolidated data.
Step 3: Create the Pivot Table

1. Go to Insert — PivotTable

2. Choose New Worksheet

3. Click OK
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Step 4: Design the Pivot Table Layout
In the PivotTable Fields pane:
* Drag Region to the Rows area
* Drag Product to the Columns area
* Drag Sales Amount to the Values area
* Drag Month to the Filters area
Excel consolidates and summarizes sales data from all worksheets.

Result of Consolidation
The Pivot Table displays:
» Total sales for each product
* Region-wise consolidated sales
* Monthly filtering option
This allows easy comparison and analysis across worksheets.

»  Advantages of Using Pivot Tables for Worksheet Consolidation
* FEliminates manual calculations
* Dynamic and flexible analysis
* Original data remains unchanged
» Easy comparison across worksheets
» Supports filtering and grouping

»>  Applications of Worksheet Consolidation
* Monthly sales analysis
* Department-wise performance comparison
* Branch-wise financial reporting
* Academic and research data analysis
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3.7 Data Consolidation Features

1. Show Values As in Pivot Tables

Definition

Show Values As is a Pivot Table feature in Excel that allows users to
display calculated values such as percentages, differences, running totals,
and comparisons instead of showing original data values.

It helps in better data analysis and interpretation.

2.% of Row Total

Definition

% of Row Total displays each value as a percentage of the total value
of that row.

When to Use
e To compare category contribution within the same row
e To analyze distribution of values across columns
Example

Sales Data Pivot Table
Product|{Jan |Feb |[Total
Laptop ]20000{30000{50000

Applying % of Row Total
Product Jan [Feb

Laptop 40%  [60%

Steps
1. Create Pivot Table
Add required field to Values area
Right-click any value
Select Show Values As

bl
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5. Click % of Row Total

3. % of Column Total

Definition

% of Column Total shows each value as a percentage of the total value
in that column.

When to Use
e To compare performance of items within a column
e Useful in analyzing monthly or yearly contribution

Example
Sales Data

Product{Jan

Laptop |20000
Printer |30000
Total  |50000

Applying % of Column Total

Product|Jan
Laptop [40%
Printer [60%

Steps
1. Right-click Pivot Table value
2. Select Show Values As
3. Choose % of Column Total
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4. Running Total

Definition

Running Total calculates cumulative totals across a selected field.
It shows progressive addition of values.

When to Use
e To track growth over time
e To monitor cumulative sales or expenses

Example
Monthly Sales
Month [Sales
January |5000
February|7000
March [6000
Running Total Output
Month |Running Total
January [5000
February|12000
March [18000
Steps
1. Right-click Pivot Table value
2. Select Show Values As
3. Choose Running Total In
4. Select base field (e.g., Month)

69 |Page



Excelytics: Mastering Data, Functions and Visualization

5. Compare with Specific Field
This option helps compare values with another item, previous item, or
selected category.
It includes:
¢ Difference From
e % Difference From

A. Difference From
Definition

Shows difference between selected item and another item.

Example

Month (Sales
January (5000
February|7000

Difference from January:

Month |Difference
January (0
February[2000

Steps

1. Right-click value
Choose Show Values As
Select Difference From

Eal

Select base field and item
B. % Difference From

Definition
Shows percentage change between items.
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Example

Month (Sales
January (5000
February|7000

% Difference from January:
Month |% Difference

February|40%
Steps
1. Right-click value
2. Select Show Values As
3. Choose % Difference From
4. Select base field

3.8 Viewing Subtotals Under Pivot Table

Definition

Subtotal in Pivet Table is a feature that automatically calculates and
displays summary values (such as sum, average, count, etc.) for
grouped data within a Pivot Table.

It helps users analyze data category-wise without performing manual
calculations.

>  Purpose of Viewing Subtotals
Subtotals are used to:

¢ Summarize grouped data

e Provide category-wise totals

¢ Improve readability of reports

e Help in hierarchical data analysis

»  Where Subtotals Appear
Subtotals appear:
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v At the top of each group
v At the bottom of each group

v Can be removed if not required

»  Example of Subtotals in Pivot Table
Scenario: Sales Report
Original Data

Region | Product | Sales
South Laptop 20000
South Printer 15000
North Laptop 25000
North Printer 18000

Pivot Table Output with Subtotals

Region Product Sales
South Laptop 20000
Printer 15000
South Total 35000
North Laptop 25000
Printer 18000
North Total 43000

»  Steps to View Subtotals in Pivot Table
Method 1 — Using Pivot Table Design Tab
Steps:

1. Click anywhere inside the Pivot Table.

2. Go to Pivot Table Design Tab.

3. Click Subtotals.
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4. Choose one of the options:
o Do Not Show Subtotals
o Show All Subtotals at Top of Group
o Show All Subtotals at Bottom of Group

Method 2 — Using Field Settings
Steps:
1. Right-click Row or Column field.
2. Select Field Settings.
3. Under Subtotals option, choose:
o Automatic

o None
o Custom
4. Click OK.

>  Types of Subtotal Calculations
Excel allows different subtotal functions such as:
e Sum
e Count
e Average
e  Maximum
e  Minimum
e Product

»  Custom Subtotals
Users can apply multiple subtotal calculations.
Steps to Apply Custom Subtotals
1. Right-click field in Pivot Table.
2. Select Field Settings.
3. Choose Custom.
4. Select required functions (Example: Sum + Average).
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5. Click OK.

Example

If sales data is used, Excel can display:
e Total Sales
e Average Sales

»  Changing Subtotal Position
Subtotals can be displayed:
v At top of group
v At bottom of group
Steps
1. Select Pivot Table
2. Go to Design Tab
3. Click Subtotals
4. Select preferred position

> Removing Subtotals
Sometimes subtotals are not required.
Steps

1. Click Pivot Table

2. Go to Design Tab

3. Click Subtotals

4. Select Do Not Show Subtotals

»  Advantages of Subtotals
v Provides grouped summaries
v Improves report clarity

v Helps quick comparison
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Vv Saves manual calculation time

v Useful in hierarchical reports

3.9 Creating Slicers

Definition

A Slicer is a visual filtering tool used in Pivot Tables and Pivot Charts
that allows users to filter data quickly and interactively using buttons.
Slicers provide a user-friendly way to filter large datasets and improve
data visualization.

»  Purpose of Using Slicers
Slicers help to:
e Filter Pivot Table data easily
e Provide interactive report controls
e Improve dashboard presentation
e Allow quick comparison between categories
e Replace manual filter dropdowns

>  Where Slicers Can Be Used
Slicers can be used with:

Vv Pivot Tables
Vv Pivot Charts
Vv Excel Tables

>  Steps to Create a Slicer

Method 1 — Creating Slicer for Pivot Table

Steps:
1. Click anywhere inside the Pivot Table.
2. Go to Pivet Table Analyze (or Options tab).
3. Click Insert Slicer.
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4. Select the field you want to filter (Example: Region, Product,
Month).
5. Click OK.
The slicer will appear as filter buttons.

»  Example of Creating Slicer
Scenario: Sales Data
Pivot Table

Region | Product | Sales
South Laptop 20000
North Printer 15000

If Region Slicer is Added:
Buttons displayed:

e South
e North
e East

e West

Clicking South will show only South region data.

> How to Use Slicers
Selecting Single Item
Click one button to filter data.

Selecting Multiple Items
Hold Ctrl Key and select multiple options.

Clearing Filter
Click Clear Filter icon in slicer.

»  Customizing Slicers
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Excel allows users to change slicer appearance and settings.
A. Changing Slicer Style
Steps:

1. Click slicer

2. Go to Slicer Tab

3. Select style or theme

B. Changing Number of Columns
Steps:

1. Select slicer

2. Go to Slicer Tab

3. Change column number
Helps arrange buttons neatly.

C. Resizing Slicer Buttons
Users can adjust:

e Height
e Width
e Layout

»  Connecting One Slicer to Multiple Pivot Tables
One slicer can control multiple Pivot Tables.
Steps:

1. Select slicer

2. Go to Report Connections

3. Select Pivot Tables to connect

4. Click OK

Example

If multiple Pivot Tables show sales analysis:
e Region-wise sales
e Product-wise sales
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One slicer can filter both tables simultaneously.

»  Advantages of Slicers
v Easy to use

v Provides visual filtering

v Improves dashboard design
v Allows multi-selection

v Helps interactive data analysis

> Difference Between Filters and Slicers

Filter Slicer
Dropdown menu Visual buttons
Less interactive Highly interactive
Hard to track filter status Shows selected filters clearly
Used in normal tables Used mainly in Pivot Tables
Chapter — 4

More Functions in Excel

Excel is a spreadsheet application that is used for data analysis,
management, and reporting. Excel provides a wide range of functions and
formulas to simplify the complex tasks.

4.1 Date and Time Functions

Introduction

Date and Time Functions in Excel are used to perform calculations,
extract specific parts of dates, manage schedules, and analyze time-based
data.
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These functions help users work efficiently with dates and time values in
spreadsheets.

Importance of Date and Time Functions
They are useful for:

e Tracking attendance

e (alculating age or duration

¢ Managing deadlines

e Creating schedules

e Preparing reports based on dates

e Financial and payroll calculations

» Common Date Functions in Excel
A. TODAY Function

Definition

Returns the current system date.
Syntax

=TODAY()

Example

If today’s date is 16-02-2026
=TODAY()

Output:

16-02-2026

Automatically updates when the worksheet is opened.

B. NOW Function

Definition

Returns current date and time.
Syntax

=NOW()

Example

Output:
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16-02-2026 9:30 PM

> Difference Between TODAY and NOW

Function Returns
TODAY Only date
NOW Date and time

»  Extracting Parts of Date
A. DAY Function

Definition

Returns day value from a date.
Syntax

=DAY((serial_number)
Example
=DAY("16-02-2026")

Output:

16

B. MONTH Function
Definition

Returns month number.
Syntax

=MONTH(serial number)
Example
=MONTH("16-02-2026")
Output:

2
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C. YEAR Function
Definition

Returns year from date.
Syntax

=YEAR(serial number)
Example
=YEAR("16-02-2026")
Output:

2026

»  Creating Date Values
DATE Function

Definition

Creates a valid date using year, month, and day.
Syntax

=DATE(year, month, day)
Example

=DATE(2026,2,16)

Output:

16-02-2026

Helps avoid date format errors.

» Calculating Difference Between Dates
A. DATEDIF Function

Definition

Calculates difference between two dates.
Syntax
=DATEDIF(start_date,end_date,unit)

Units

Unit Meaning
Y Years
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Unit Meaning

M Months
D Days
Example

Birth Date — 01-01-2000
Current Date — 16-02-2026
=DATEDIF(A1,B1,"Y")
Output:

26 Years

B. DAYS Function

Definition

Calculates number of days between two dates.
Syntax

=DAYS(end date,start date)

Example
=DAYS("16-02-2026","01-02-2026")

Output:

15 Days

»  Time Functions
A. TIME Function
Definition
Creates time value.
Syntax
=TIME(hour,minute,second)
Example
=TIME(10,30,0)
Output:
10:30 AM
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B. HOUR Function
Definition

Extracts hour from time.
Syntax

=HOUR(serial number)
Example
=HOUR("10:45 AM")
Output:

10

C. MINUTE Function
Syntax
=MINUTE(time)
Example
=MINUTE("10:45 AM")
Output:

45

D. SECOND Function
Syntax

=SECOND(time)

Example
=SECOND("10:45:30 AM")
Output:

30

»  Calculating Time Difference
Example

Start Time — 9:00 AM

End Time — 5:00 PM

Formula:
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=B1-Al
Output:
8 Hours

» Advantages of Date and Time Functions
v Automates calculations

v Reduces manual errors

v Helps schedule management

v Useful in payroll and attendance systems

v Supports data analysis

4.2 Text Functions

Introduction

Text Functions in Excel are used to manipulate, modify, combine, extract,
and format text (string) data.

These functions help in managing names, addresses, codes, and other
text-based information.

»> Importance of Text Functions
Text functions are used for:
e Formatting names and addresses
¢ Cleaning unwanted characters
e Combining text from different cells
e Extracting specific characters
e Converting text case (uppercase/lowercase)
e Preparing reports and databases

» Common Text Functions in Excel

A. LEN Function

Definition

Returns the number of characters in a text string.
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Syntax
=LEN(text)
Example

A

Excel

Formula:

=LEN(A1)

Output:

5

Spaces are also counted as characters.

B. UPPER Function

Definition

Converts text into uppercase letters.
Syntax

=UPPER(text)

Example

=UPPER("excel")

Output:

EXCEL

C. LOWER Function

Definition

Converts text into lowercase letters.
Syntax

=LOWER(text)

Example

=LOWER("EXCEL")

Output:

excel
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D. PROPER Function

Definition

Converts text into proper case (First letter capital).
Syntax

=PROPER(text)

Example

=PROPER("advanced excel course")

Output:

Advanced Excel Course

E. CONCAT / CONCATENATE Function
Definition

Combines text from multiple cells into one cell.
Syntax (Modern Version)

=CONCAT (text1,text2,...)

Example

Formula:
=CONCAT(AL," ",B1)
Output:

Amal Redge

F. LEFT Function

Definition

Extracts characters from the left side of text.
Syntax

=LEFT(text,num_characters)

Example

=LEFT("Computer",4)

Output:
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Comp

G. RIGHT Function

Definition

Extracts characters from the right side of text.
Syntax

=RIGHT(text,num_characters)

Example

=RIGHT("Computer",3)

Output:

ter

H. MID Function

Definition

Extracts characters from the middle of text.
Syntax

=MID(text,start _position,num_characters)
Example

=MID("Computer",2,4)

Output:

ompu

I. TRIM Function

Definition

Removes extra spaces from text except single spaces between words.
Syntax

=TRIM(text)

Example

=TRIM(" Excel Course ")

Output:

Excel Course
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J. FIND Function

Definition

Finds position of a character in text (Case-sensitive).
Syntax

=FIND(find_text,within_text)

Example

=FIND("E","Excel")

Output:

1

K. REPLACE Function

Definition

Replaces specific characters in text.

Syntax

=REPLACE(old_text,start position,num_characters,new_text)
Example

=REPLACE("Excel Course",7,6,"Training")

Output:

Excel Training

L. SUBSTITUTE Function

Definition

Replaces specific text with new text.

Syntax

=SUBSTITUTE(text,old_text,new_text)

Example

=SUBSTITUTE("Excel Course","Course"," Training")
Output:

Excel Training
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»  Advantages of Text Functions
v Helps data formatting

v Reduces manual editing

v Improves data accuracy

v Useful in database management

v Supports automation

4.3 Database Functions

Introduction

Database Functions in Excel are used to perform calculations on large
datasets that are organized in a structured table format.

These functions help users analyze data based on specific conditions or
criteria.

>  What is a Database in Excel?
A database in Excel is a collection of related data arranged in rows and
columns with:

v Column headings (Field names)

v Records (Rows containing data)

Example of Excel Database

ID Name Department Salary
101  |Amal IT 25000
102 |Ravi HR 22000
103  [Meena 1T 27000

»  Structure Required for Database Functions
Database functions require three components:
1. Database Range
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Entire dataset including headings.
2. Field

Column name or column number.
3. Criteria Range

Conditions used to filter data.

Syntax of Database Functions
=Dfunction(Database, Field, Criteria)

» Common Database Functions in Excel

A. DSUM Function

Definition

Calculates sum of values in a column based on specified criteria.

Syntax

=DSUM(Database, Field, Criteria)

Example

Database

ID Department Salary

101 |IT 25000
102 HR 22000
103 |IT 27000

Criteria

Department

IT

Formula

=DSUM(A1:C4,"Salary",E1:E2)

Output:

52000
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B. DAVERAGE Function

Definition

Calculates average value based on criteria.
Syntax

=DAVERAGE(Database, Field, Criteria)
Example
=DAVERAGE(A1:C4,"Salary",E1:E2)
Output:

26000

C. DCOUNT Function

Definition

Counts numeric records that match criteria.
Syntax

=DCOUNT(Database, Field, Criteria)
Example
=DCOUNT(A1:C4,"Salary",E1:E2)
Output:

2

D. DCOUNTA Function

Definition

Counts non-empty records matching criteria.
Syntax

=DCOUNTA(Database, Field, Criteria)
Example
=DCOUNTA(A1:C4,"Department",E1:E2)
Output:

2
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E. DMAX Function

Definition

Returns maximum value from selected field based on criteria.
Syntax

=DMAX(Database, Field, Criteria)
Example
=DMAX(A1:C4,"Salary",E1:E2)

Output:

27000

F. DMIN Function

Definition

Returns minimum value based on criteria.
Syntax

=DMIN(Database, Field, Criteria)
Example
=DMIN(A1:C4,"Salary",E1:E2)

Output:

25000

G. DGET Function

Definition

Extracts single record that matches criteria.
Syntax

=DGET(Database, Field, Criteria)
Important Note

Works only if one record matches criteria.
Returns error if multiple records exist.

»  Steps to Use Database Functions
Step 1:
Arrange data in table format with headings.
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Step 2:

Create criteria range separately.
Step 3:

Enter database function formula.
Step 4:

Press Enter to get result.

Example — Student Marks Database

Database
Roll No | Name | Subject | Marks

1 Rani Maths 80
2 Kumar |Science |75
3 Rani Science (85

Criteria

Name

Rani

Formula

=DSUM(A1:D4,"Marks",F1:F2)

Output:

165

»  Advantages of Database Functions
v Easy conditional analysis

v Handles large datasets

v Reduces complex formulas

v Provides flexible filtering

v Improves reporting accuracy
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4.4 Power Functions

Introduction

Power Functions in Excel are mathematical functions used to raise
numbers to a specified power or exponent.

These functions are commonly used in financial calculations, engineering
calculations, statistics, and scientific data analysis.

»  Purpose of Power Functions
Power functions help to:
e Calculate squares and cubes
e Perform exponential calculations
e Solve mathematical formulas
e Analyze growth calculations
e Perform scientific and engineering computations

»>  Types of Power Functions in Excel

Excel provides two main ways to perform power calculations:
1. POWER Function
2. Caret (") Operator

1. POWER Function
Definition
The POWER function raises a number to a specified exponent.
Syntax
=POWER (number, power)
Parameters
e Number — Base value
e Power — Exponent value

Example 1: Square of a Number
=POWER(5,2)
Output:
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25

Example 2: Cube of a Number
=POWER(4,3)

Output:

64

Example 3: Using Cell References
A

6
Formula:
=POWER(A1,2)
Output:

36

2. Using Caret (*) Operator

Definition

Excel allows power calculation using the caret symbol (*).
Syntax

=number”power

Example

=5"3

Output:

125

Both POWER function and ” operator give the same result.

» Difference Between POWER Function and » Operator
POWER Function Caret Operator

Uses function format Uses symbol
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POWER Function Caret Operator

Easier in complex formulas Shorter and faster

Good for beginners Common in advanced calculations

»  Advantages of Power Functions
v Easy exponential calculations

v Useful in financial analysis

v Helps scientific calculations

v Supports growth prediction models

v Improves mathematical accuracy

4.5 Formatting Using Auto Formatting Option for Worksheets
Introduction

Auto Formatting in Excel is a feature that allows users to apply
predefined formatting styles to worksheets or tables automatically.

It helps improve the appearance and readability of data quickly without
manually formatting each element.

>  Definition

Auto Formatting is a built-in tool that applies a set of formatting options
such as font style, borders, colors, alignment, and number formatting to
selected data.

»  Purpose of Auto Formatting
Auto formatting is used to:
e Improve worksheet presentation
e Save time in formatting
e Maintain uniform design
e Enhance readability of reports
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e Standardize worksheet appearance

»  Features Applied by Auto Formatting

When auto formatting is applied, Excel can automatically change:
v Font style and size

v Font color

v Cell background color

v Borders

v Alignment

v Number format

v Table layout

»  Steps to Apply Auto Formatting
Step 1: Select Data
Highlight the data range you want to format.
Step 2: Go to Home Tab
Click Format as Table option.
Step 3: Choose Formatting Style
e Multiple styles will be displayed.
e Select preferred style.
Step 4: Confirm Table Range
A dialog box appears asking to confirm the data range.
v Ensure “My table has headers” is selected (if headings exist).
Click OK.

Result:
Excel automatically applies formatting style.
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»  Example of Auto Formatting
Before Formatting

Name | Department Salary
Amal |IT 25000
Ravi HR 22000

»  After Auto Formatting
v Colored header

v Bordered table

v Alternate row colors

v Proper alignment

»>  Advantages of Using Format as Table
e Automatically applies professional formatting
e Enables sorting and filtering
e Expands formatting automatically when new rows are added
e Improves data management

»  Customizing Auto Formatting
After applying table formatting, users can modify style.
Steps to Customize
1. Click inside formatted table
2. Go to Table Design tab
3. Choose style options such as:
o Header Row
o Total Row
o Banded Rows
o Banded Columns
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» Removing Auto Formatting
Steps

1. Click inside table

2. Go to Table Design tab

3. Select Convert to Range
Table formatting will be removed.

» Advantages of Auto Formatting
v Saves time

v Improves worksheet appearance

v Ensures consistency

v Easy to apply

v Suitable for professional reports

»  Limitations
e Limited predefined styles
e May require customization
e Some formatting may not match user requirements

4.6 Using Conditional Formatting for Rows, Columns and Cells
Introduction

Conditional Formatting in Excel is a feature that automatically applies
formatting such as colors, icons, or data bars to cells, rows, or columns
based on specified conditions.

It helps users visually analyze data and quickly identify trends, patterns,
or important values.

>  Definition

Conditional Formatting is a tool that changes the appearance of cells
automatically when defined conditions or rules are met.
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»  Purpose of Conditional Formatting
It is used to:

o Highlight important data

o Identify highest and lowest values

e Detect duplicates

e Compare performance values

e Improve data visualization

e Create dashboards and reports

>  Types of Conditional Formatting

Excel provides various conditional formatting types:
v Highlight Cell Rules

v Top/Bottom Rules

v Data Bars

v Color Scales

v Icon Sets

v Formula-based formatting

»>  Applying Conditional Formatting to Cells
Example 1: Highlight Marks Greater Than 75

Dataset

Student Marks
Ravi 65
Meena 85
Kumar 78
Steps

1. Select Marks column.
2. Go to Home Tab.
3. Click Conditional Formatting.
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4. Select Highlight Cells Rules.
5. Choose Greater Than.
6. Enter value (75).
7. Choose formatting style.
8. Click OK.
Result

Cells containing marks greater than 75 will be highlighted.

»>  Applying Conditional Formatting to Rows

Conditional formatting can highlight entire rows based on conditions.

Example: Highlight Students Who Scored Above 80
Steps

1. Select entire dataset.

2. Go to Conditional Formatting.
3. Click New Rule.
4

Select Use a Formula to Determine Which Cells to Format.

5. Enter formula:
=$B2>80
(Here B column contains marks)
6. Click Format — Choose color.
7. Click OK.
Result
Entire row will be highlighted if marks exceed 80.

>  Applying Conditional Formatting to Columns
Example: Highlight Entire Column Based on Condition
Scenario
Highlight salary column where salary is greater than 25000.
Steps

1. Select salary column.

2. Click Conditional Formatting.
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3. Select Highlight Cells Rules.
4. Choose Greater Than.

5. Enter 25000.

6. Choose format.

7. Click OK.

»  Using Data Bars
Definition
Data bars visually represent values using colored bars.
Steps
1. Select numeric data.
2. Go to Conditional Formatting.
3. Select Data Bars.
4. Choose style.
Example
Sales data will show longer bars for higher sales.

>  Using Color Scales
Definition
Color scales highlight cells using gradient colors.
Steps
1. Select data.
2. Click Conditional Formatting.
3. Select Color Scales.
4. Choose color pattern.
Example
v High values — Green
v Medium values — Yellow

Vv Low values — Red

»  Using Icon Sets
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Definition
Displays icons such as arrows, symbols, or ratings based on cell values.
Steps

1. Select data.

2. Click Conditional Formatting.

3. Choose Icon Sets.

4. Select icon style.

Example

Sales performance:

v Green arrow — High

v Yellow arrow — Medium

Vv Red arrow — Low

>  Highlighting Duplicate Values

Steps
1. Select data.
2. Click Conditional Formatting.
3. Select Highlight Cells Rules.
4. Choose Duplicate Values.
5. Click OK.

» Removing Conditional Formatting
Steps

1. Select formatted cells.

2. Go to Conditional Formatting.

3. Click Clear Rules.

4. Choose required option.
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»  Advantages of Conditional Formatting
v Improves data visualization

v Helps quick data analysis

v Reduces manual checking

v Highlights patterns easily

v Useful in dashboards

Chapter — 5

5.1 Charts

A chart is a tool you can use in Excel to communicate data graphically.
Charts allow your audience to see the meaning behind the numbers, and
they make showing comparisons and trends much easier. In this tutorial,
you will learn how to insert charts and modify them so they communicate
information effectively. Pairing a chart with its correct data style will
make the information easier to understand, enhancing the communication
within your small business.

5.2 Formatting Charts

Introduction

After creating charts in Microsoft Excel, formatting is used to improve
the appearance, clarity, and readability of the chart.

Proper formatting makes charts more professional and easier to
understand.

»  Definition
Chart Formatting is the process of modifying the visual elements of a
chart such as colors, styles, labels, axes, and layout.

»  Purpose of Formatting Charts
e Improve presentation
e Highlight important data
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e Make charts easy to understand
e Customize chart design
e Enhance visual appeal

»  Chart Elements That Can Be Formatted
1. Chart Title
Steps
1. Click chart
2. Click Chart Title
3. Type new title
Example: Monthly Sales Report

2. Axis Titles
Steps
1. Select chart
2. Click Chart Elements (+ icon)
3. Enable Axis Titles
4. Enter names
Example:
e X-axis — Month
e Y-axis — Sales

3. Data Labels
Definition
Shows exact values on chart.
Steps
1. Select chart
2. Click Chart Elements
3. Enable Data Labels

105|Page



Excelytics: Mastering Data, Functions and Visualization

4. Legend
Definition
Displays category names.
Steps
1. Click chart
2. Click Legend
3. Change position (Top, Bottom, Left, Right)

5. Gridlines
Purpose
Helps read values easily.
Steps
1. Click chart
2. Enable Gridlines

5. Changing Chart Style
Steps
1. Click chart
2. Go to Chart Design Tab
3. Choose Chart Styles
Apply different visual designs instantly.

6. Changing Chart Colors
Steps
1. Select chart
2. Go to Chart Design Tab
3. Click Change Colors
4. Select color theme

7. Formatting Data Series
Steps
1. Click data series (bars/lines)
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2. Right-click — Format Data Series
3. Modify:
o Fill color
o Border
o Transparency
Example
e Change bar color to blue
e Highlight important data in red

8. Formatting Axis
Steps
1. Click axis
2. Right-click — Format Axis
3. Change:
o Minimum/Maximum values
o Number format (currency, percentage)
o Axis scale

9. Adding Data Labels and Callouts
Steps

1. Select chart

2. Click Add Chart Element

3. Choose Data Labels

4. Select position

10. Applying Chart Layouts
Steps
1. Click chart
2. Go to Chart Design Tab
3. Click Quick Layout
4. Choose layout
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11. Using Themes

Steps
1. Go to Page Layout Tab
2. Select Themes
3. Apply to entire workbook

»  Advantages of Chart Formatting
v Improves readability

v Enhances presentation

v Highlights key data

v Makes reports professional

5.3 3D Graphs

Introduction

In Microsoft Excel, 3D Graphs are charts that display data in three
dimensions (length, width, and depth), making them more visually
attractive and engaging.

They are mainly used for presentation purposes and visual comparison.

»  Definition
A 3D Graph is a chart that represents data using three-dimensional visual
elements, adding depth to standard 2D charts.

>  Purpose of 3D Graphs
e Improve visual appeal
e Present data attractively
e Show comparisons clearly
e Enhance presentations and reports
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»  Types of 3D Graphs

1. 3D Column Chart
e Displays vertical bars in 3D
e Used for comparing values

2. 3D Bar Chart
e Horizontal bars with depth

3. 3D Pie Chart
e Circular chart with depth
e Shows percentage distribution

4. 3D Area Chart
e Shows trends with filled area in 3D

5. 3D Surface Chart
Displays relationships between two variables using a surface.
Useful for scientific and engineering data.

>  Steps to Create 3D Graph
Step 1: Select Data
Highlight the data range.
Step 2: Insert Chart

1. Go to Insert Tab

2. Choose chart type

3. Select 3D version (e.g., 3D Column)
Step 3: Customize Chart
Add:

e  Chart title

e Axis labels

e Data labels
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» Example
Sales Data
Product | Sales
A 5000
B 7000
C 6000

Insert 3D Column Chart to visualize data.

»  Formatting 3D Charts
Options Available
e Change 3D rotation
e Adjust depth and perspective
e Change colors
e Add lighting effects

>  Steps to Apply 3D Rotation
1. Click chart
2. Right-click — Format Chart Area
3. Select 3D Rotation
4. Adjust angles

»  Advantages of 3D Graphs

v Attractive and visually appealing
v Useful for presentations

v Enhances understanding

v Highlights data effectively

» Limitations of 3D Graphs
e (Can distort data perception
e Difficult to read exact values
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e Not suitable for detailed analysis
e May confuse viewers

5.4 Bar and Line Chart Together (Combo Chart)
Introduction
In Microsoft Excel, sometimes we need to display two different types of
data in one chart.
This is done using a Combination Chart (Combo Chart) that combines:
¢ Bar/Column Chart
e Line Chart

>  Definition
A Combo Chart is a chart that combines two different chart types
(usually bar/column and line) to display multiple data series effectively.

>  Purpose
e Compare two datasets in one chart
e Show relationships between data
e Handle different data scales
e Improve data visualization

>  When to Use Combo Chart
Use when:

v One dataset is large (e.g., Sales)
v Another dataset is small (e.g., Profit %)

v Need to compare trends and values together
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»  Example Scenario
Sales vs Profit %

Month | Sales Profit %
Jan 50000 [10%
Feb 70000 |12%
Mar 65000 8%
Sales — Bar Chart

Profit % — Line Chart

»  Steps to Create Combo Chart
Method 1: Using Insert Combo Chart

Steps
1. Select data
2. Go to Insert Tab
3. Click Insert Combo Chart
4. Choose:

o Sales — Column/Bar Chart
o Profit % — Line Chart
5. Enable Secondary Axis (if needed)
6. Click OK

Method 2: Convert Existing Chart

Steps
1. Select existing chart
2. Go to Chart Design Tab
3. Click Change Chart Type
4. Select Combo Chart
5. Assign chart types
6. Click OK
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»  Customization Options
You can:

v Change colors of bars and line

v Add data labels

v Add chart title

v Format axis (percentage, currency)
v Adjust line thickness

»> Advantages

v Combines two datasets clearly
v Improves comparison

v Saves space

v Useful for dashboards

»  Limitations
e (Can become complex if overused
e Requires proper scaling
e Needs clear labeling

5.5 Secondary Axis in Graphs

Introduction

When creating charts in Microsoft Excel, sometimes we need to compare
two sets of data with different scales in a single chart.

In such cases, we use a Secondary Axis.

>  Definition

A Secondary Axis is an additional axis (usually vertical) added to a
chart to display another data series that has a different range or unit.
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» Need for Secondary Axis
We use a secondary axis when:
e Data values are very different (e.g., 50000 vs 10%)
e  Units are different (e.g., sales vs growth rate)
e One dataset is not visible clearly
o Comparative analysis is required

»  Example Scenario
Sales vs Profit %

Month Sales Profit %
Jan 50000 |10%
Feb 70000  |12%
Mar 65000 |8%

Without a secondary axis:

e  Profit % appears too small
With a secondary axis:

e Sales — Primary Axis

e Profit % — Secondary Axis

>  Steps to Create Secondary Axis
Method 1: Using Combo Chart (Recommended)

Steps
1. Select the data
2. Go to Insert Tab
3. Click Insert Combo Chart
4. Choose chart types:
o Sales — Column Chart
o Profit % — Line Chart
5. Check Secondary Axis for Profit %
6. Click OK
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Method 2: Add to Existing Chart
Steps
1. Select the chart
2. Click on second data series (e.g., Profit %)
3. Right-click — Format Data Series
4. Select Secondary Axis

»  Customizing Secondary Axis
Steps
1. Click the secondary axis
2. Right-click — Format Axis
3. Modify:
o Minimum & Maximum values
o Number format (%, currency)
o Axis title

>  Types of Charts Using Secondary Axis
e Combo Charts (Column + Line)
e Line Charts
e Bar Charts
Most commonly used: Column + Line Combo Chart

»  Advantages

v Displays multiple datasets clearly
v Helps comparison

v Improves visualization

v Useful in dashboards

»  Limitations
e Can confuse if not labeled properly
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e Not suitable for too many variables
e Requires proper scaling

5.6 Sharing Charts with PowerPoint / MS Word

Introduction

Excel charts can be easily shared with other applications like Microsoft
PowerPoint and Microsoft Word to create reports, presentations, and
documents.

This feature helps in presenting data visually in a professional manner.

>  Definition

Sharing charts means transferring or linking charts created in Excel to
other applications like PowerPoint or Word for better presentation and
reporting.

>  Purpose of Sharing Charts
e To include charts in reports and presentations
e To improve data visualization
e To present analysis clearly

To create professional documents

»  Methods to Share Charts
Excel charts can be shared using different methods:
1. Copy and Paste
2. Copy as Picture
3. Embed Chart (Linked or Embedded)
4. Export as Image

Method 1: Copy and Paste Chart

Steps
1. Select the chart in Excel
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2. Press Ctrl + C (Copy)

3. Open PowerPoint or Word

4. Press Ctrl +V (Paste)
Example
A sales chart created in Excel can be pasted into a PowerPoint slide for
presentation.

Method 2: Paste Special (Linked Chart)

Definition

Creates a link between Excel and PowerPoint/Word so that updates in
Excel automatically reflect in the document.

Steps
1. Copy the chart in Excel
2. Go to PowerPoint/Word
3. Click Home — Paste — Paste Special
4. Select Paste Link
5. Choose format (Microsoft Excel Chart Object)
6. Click OK
Advantage

Chart updates automatically when Excel data changes.

Method 3: Embed Chart
Definition
Embedding copies the chart into PowerPoint/Word without linking to
Excel.
Steps
1. Copy chart
2. Paste normally (Ctrl + V)

Advantage
v No dependency on Excel file
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Limitation
Changes in Excel will not update the chart

Method 4: Copy as Picture
Steps
1. Select chart
2. Go to Home — Copy — Copy as Picture
3. Choose:
o As shown on screen
o Picture format
4. Paste into PowerPoint/Word
Use
Best for static images in reports.

Method 5: Export Chart as Image
Steps
1. Right-click chart
2. Select Save as Picture
3. Choose format (PNG, JPEG)
4. Insert into Word/PowerPoint

» Comparison of Methods

Method Linked Editable Best Use
Copy-Paste No Yes Quick use
Paste Link Yes Yes Dynamic reports
Embed No Yes Offline use
Picture No No Static reports
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5.7 New Features of Excel

5.7.1 Sparklines

Sparklines are small, simple charts that fit inside a single cell in Excel
and provide a quick visual representation of data trends.

Introduced in modern versions of Microsoft Excel, sparklines are widely
used in dashboards and reports.

>  Definition
A Sparkline is a mini chart embedded in a worksheet cell that visually
represents trends and variations in data.

»>  Purpose of Sparklines
e To visualize trends quickly
e To save worksheet space
e To enhance reports and dashboards
e To compare data easily
e To provide quick insights

>  Types of Sparklines

Excel provides three types of sparklines:
A. Line Sparkline

Description

Shows trends over time using a line.
Example

Monthly sales trend.

B. Column Sparkline
Description

Displays values as vertical bars.
Example

Comparing student marks.
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C. Win/Loss Sparkline
Description

Shows positive and negative values.
Example

Profit (Win) or Loss (Loss) analysis.

»  Steps to Create Sparklines
Step 1: Select Data
Select the range of data.
Step 2: Insert Sparkline
1. Go to Insert Tab
2. Click Sparklines
3. Choose type (Line / Column / Win-Loss)
Step 3: Select Location
Choose the cell where sparkline should appear.
Step 4: Click OK
Sparkline will be created inside the selected cell.

>  Example of Sparklines
Data: Monthly Sales

Jan |Feb |Mar Apr
100 [150 |120 180
A sparkline in next cell shows trend visually.

»  New Features of Sparklines
1. Marker Options
o Highlight specific points:
o High point
o Low point
o First point
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o Last point
o Negative values

2. Custom Styling
e Change sparkline colors
e Change marker colors
e Apply different styles

3. Axis Control
e Customize vertical axis
e Set same scale for multiple sparklines

4. Grouping Sparklines
e  Multiple sparklines can be grouped
e Helps in comparing data uniformly

5. Handling Empty Cells
e Show gaps or zero values
e Improves data accuracy

6. Editing Data Range
e Modify data source easily
o Updates sparkline automatically

7. Clear Sparklines
e Remove sparklines without deleting data

8. Customizing Sparklines

Steps
1. Select sparkline
2. Go to Sparkline Design Tab
3. Choose options:
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Style
Color
Marker
Axis

o O O O

»  Advantages of Sparklines
v Saves space

v Easy to understand

v Quick trend analysis

v Improves dashboards

v Lightweight charts

»  Limitations
Limited customization compared to full charts
No axis labels or legends
Suitable only for small datasets

5.7.2 Inline Charts (Sparklines)

Introduction

In Microsoft Excel, Inline Charts are small charts that appear directly
within a cell.

These are called Sparklines and are used to show trends without using
large charts.

>  Definition

Inline Charts (Sparklines) are mini charts embedded in a single cell
that visually represent data trends such as increase, decrease, or
fluctuations.

»>  Purpose of Inline Charts
e To visualize data within a cell
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e To save worksheet space

e To show trends quickly

e To enhance dashboards

e To compare multiple data rows

»  Types of Inline Charts

1. Line Sparkline

e Shows trend using a line
Best for time-based data

2. Column Sparkline
Displays values as vertical bars
Used for comparison

3. Win/Loss Sparkline
Shows only positive or negative values
Used for profit/loss analysis

>  Steps to Create Inline Charts
Step 1: Select Data
Select the range of data (e.g., monthly sales).
Step 2: Insert Sparkline
1. Go to Insert Tab
2. Click Sparklines

3. Choose:
o Line
o Column
o Win/Loss

Step 3: Select Location

Choose the cell where sparkline should appear.
Step 4: Click OK

Sparkline will be created inside the selected cell.
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» Example
Monthly Sales Data

Jan Feb |Mar |Apr (Sparkline
100 (150 (120 180

The sparkline shows increasing/decreasing trend.

»  Customizing Inline Charts
Steps
1. Click on sparkline
2. Go to Sparkline Design Tab
3. Apply changes:
Options Available
v Change color
v Add markers
v Highlight:
e High point
e Low point
e First/Last point
v Change style
v Adjust axis

»  Grouping Sparklines
Grouping allows multiple sparklines to share the same scale for
comparison.
Steps
1. Select multiple sparklines
2. Click Group option
Advantage
Ensures uniform comparison across rows.
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»  Clearing Sparklines

Steps
1. Select sparkline
2. Go to Sparkline Design Tab
3. Click Clear

»  Advantages of Inline Charts
v Saves space

v Easy to understand

v Quick trend analysis

v Useful in dashboards

v Lightweight charts

»  Limitations

No detailed axis labels

Limited customization

Not suitable for complex analysis

5.7.3 Data Charts

Introduction

In Microsoft Excel, Data Charts are graphical representations of data
that help users understand patterns, trends, and comparisons easily.
Charts convert numerical data into visual format for better analysis.

»  Definition
A Data Chart is a visual representation of worksheet data using bars,
lines, slices, or other graphical elements.

»  Purpose of Data Charts
e To present data visually
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e To compare values

e To identify trends and patterns
e To simplify complex data

e To support decision making

» Components of a Chart
Main Elements
e Chart Area — Entire chart
e Plot Area — Area where data is displayed
e Axis (X & Y) — Horizontal and vertical lines
e Data Series — Data being plotted
e Legend — Describes data series
e Chart Title — Heading of chart

>  Types of Data Charts

1. Column Chart
e Displays data using vertical bars
e Used for comparison

Example: Sales by month

2. Bar Chart
e Uses horizontal bars
e Useful for long category names

3. Line Chart
e Shows trends over time
e Ideal for continuous data
Example: Temperature changes

4. Pie Chart
e Shows percentage distribution
e Represents parts of a whole
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5. Area Chart
e Similar to line chart with filled area
e Shows magnitude of change

6. Scatter Chart
e Shows relationship between variables
e Used in statistical analysis

7. Combo Chart
e Combines two chart types
e Often used with secondary axis

»  Steps to Create a Chart
Step 1: Select Data
Highlight the data range.
Step 2: Insert Chart

1. Go to Insert Tab

2. Choose chart type

3. Click on required chart
Step 3: Customize Chart
Modify:

o Title

e Colors

e Axis labels

e Legend

» Example
Sales Data

Month Sales
Jan 5000
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Month Sales
Feb 7000
Mar 6000

Insert a Column Chart to visualize sales.

»  Formatting Charts
Options Available
e Change chart style
e Add data labels
e Change colors
e Modify axis
e Add gridlines
Steps
1. Click chart
2. Go to Chart Design / Format Tab
3. Apply required changes

»  Advantages of Data Charts
v Easy to understand

v Improves presentation

v Helps quick analysis

v Identifies trends easily

v Useful for reports and dashboards

»  Limitations

May mislead if not designed properly
Too many elements reduce clarity
Requires proper data selection
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