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e Tounderstand the basics of spreadsheet application
e Tocreate a worksheet file
e Toenter and edit data in the worksheet file

A Spreadsheetisacomputer application that simulates a paper worksheet. It displays multiple cells
that together make up a grid consisting of rows and columns, each cell containing either alphanumeric
text or numeric values. A spreadsheet cell may alternatively contain a formula that defines how the
contents of that cell is to be calculated from the contents of any other cell (or combination of cells)
each time any cell is updated. Spreadsheets are frequently used for financial information, because
of their ability to re-calculate the entire sheet automatically, after a change to a single cell is made.
Examples of popular spreadsheet software are MS-Excel, Gnumeric, KSpread, ZCubes-Calci, Lotus
Symphony (2007) and Resolver One.

Microsoft Excel consists of a proprietary spreadsheet application written and distributed by Microsoft. Excel
2010 needs Windows Vista or Windows 7 as operating system to run on an IBM PC. However, it can
also be used with Windows XP operating system, if service pack 3 is installed.

MS-Excel features calculation, graphing tools, pivot tables and, a macro programming language
called VBA(Visual Basic for Applications). A typical blank Microsoft Excel 2010 spreadsheet is
shown in the Fig. 1.1.1.
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Fig. 1.1.1: A typical blank Microsoft Excel 2010 spreadsheet
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Excel also allows multiple sheets, so a spreadsheet could be split over several pages, say one for
input, one page for calculations, and another for output. This collection of pages is known as a
Workbook. By default, a workbook opens with three worksheets and it can contain a maximum of
255 worksheets.

Inaddition to powerful calculations, Excel is also able to produce a wide range of high quality charts
to make presentation of data more effective.

Spreadsheet programs are developed to automate tasks such as technical calculations, inferential
statistics, analyzing data etc. They also have a powerful program for graphical preparation of
numerical data. They are commonly used in Production, Planning, Personnel Management,
Marketing, Payroll and Accounting.

e Moving Around an Electronic Spreadsheet : Users can move the cursor around the electronic
spreadsheet, changing the current cell. Most spreadsheets allow many more rows and columns
than can be displayed at a time on the screen. If the user moves the cursor off the screen, the
program will reveal columns or rows that were previously kept in memory but not displayed
on the screen.

e Entering Data on an Electronic Spreadsheet : To enter data into a cell, the user can move the
cursor to the cell and type in the data. If the data consists of a formula, the formula appears
only at the top of the screen and not in the cell itself. The electronic spreadsheet automatically
calculates the value of the formula and inserts the value into the cell. At the same time, the values
of all other cells that depend on the value of the current cell are recalculated.

e Changing the Content of a Cell: To change the content of a cell, the user must move the cursor
to the cell and enter the new content. The old content of the cell is lost, and the new cell value is
inserted (or computed, if the new cell value is determined by a formula). Any cell values that
depend on the value of the changed cell are recalculated. This ability to change the content of a
cell easily and to see the effects of the change on the other cells in the spreadsheet immediately
is what makes electronic spreadsheets so useful.

e Editingthe Electronic Spreadsheet: Electronic spreadsheets allow the user to save the current
contents of the spreadsheet on a disk and to recall the spreadsheet at a later time. They also
include a number of editing features that make it simpler to create and change spreadsheets.

The editing features allow the user to erase the content of a single cell or of an entire rectangular
block of cells. They allow the user to add or remove rows or columns, and they automatically adjust
the formula from one cell to another. The editing features even allow users to merge spreadsheets
and to add and subtract spreadsheets on a cell by cell basis. They also make it simple to enter or
alter the data in the cells.

Spreadsheets are too large to appear completely on the screen. A number of editing features
compensate for this limitation. One such feature, Freeze Panes freezes titles on the screen so that
when the user brings a remote section of the spreadsheet onto the screen, the horizontal or vertical
titles remain on the screen.

1.2 SPREADSHEET DETAILS

Worksheet is a grid made up of horizontal rows and vertical columns. The Excel 2010 worksheet contains
1,048,576 rows and 16,384 columns.Each intersection of a row and a column forms a cell, in which
the user can store data (see Fig. 1.2.1).
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Fig. 1.2.1: Spreadsheet Details
Row number

Identifies a horizontal row in the worksheet. It appears on the left border of the worksheet.
Column letter

Identifies a vertical column in the worksheet. It appears on the top border of the worksheet. Columns
are lettered A-Z, then AA-AZ, then BA-BZ, and so on to 16,384th column.

Active Cell

In an Excel 2010 worksheet, the active cell can be identified with the black outline. Data is always
entered into the active cell.

FormulaBar

Located above the worksheet, this area displays the constant value or formula used in the active
cell. It can also be used for entering or editing data and formulas.

Name Box

Located at the left of the formula bar, the Name Box displays the cell reference or the name of the
active cell.

Sheet Tab

Displays the names of the worksheets. Switching between worksheets is done by clicking on the
sheet tab at the bottom of the screen.

Quick Access Toolbar

This customizable tool bar allows user to add frequently used commands. Click on the down arrow
at the end of the toolbar to display the toolbar’s options.
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Ribbon

The Ribbon is the strip of buttons and icons located above the work area in Excel 2010. In Ribbon,
commands are organized in logical groups, which are collected together under tabs. We can hide
the ribbon by double-clicking the active tab.

In Excel 2010, the ribbon is completely customizable meaning the tabs and groups can be created by

the user as well as the order of the built-in tabs and groups can be renamed or changed. Also, user
can add or remove commands from the tabs.

A new tab File Tab has been added in the Excel 2010 ribbon. It replaces the Office Button in Excel
2007.1t leads to a full-window file menu, known as the Backstage View, giving easy access to task-
centered functions such as printing and sharing.

Print
Save & Send
Help

) Optices

Ed Exit

Fig. 1.2.2: File Tab

Cell reference

A cell reference is the name of some cell in a spreadsheet. Most cell references indicate another cell
in the same spreadsheet, but a cell reference can also refer to a cell in a different sheet within the
same spreadsheet, or (depending on the implementation) to a cell in another spreadsheet entirely,
or to a value from a remote application.

A typical cell reference consists of one or two case-insensitive letters to identify the column followed
by arow number. Either part can be relative (it changes when the formula in it is moved or copied),
or absolute (indicated with $ sign in front of the part concerned of the cell reference).

A cell on the same”sheet”is usually addressed as:- = A1l
A cell on a different sheet of the same spreadsheet is usually addressed as:-
=SHEET2!A1(that is; the first cell in sheet 2 of same spreadsheet)

Some spreadsheet implementations allow a cell reference to another spreadsheet (not the current
openand active file) on the same computer or on a local network. It may also refer to a cell in another
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open and active spreadsheet on the same computer or network that is defined as shareable. These
references contain the complete file name, such as:-

="C:\ Documents and Settings\ Username\ My spreadsheets\ [main sheet] Sheet 1"!A1

In a spreadsheet, references to cells are automatically updated when new rows or columns are
inserted or deleted.

Formula

A formula identifies the calculation needed to place the result in the cell it is contained within. A
cell containing a formula therefore has two display components; the formula itself and the resulting
value. The formula is normally only shown when the cell is selected by “clicking” the mouse over
a particular cell; otherwise it contains the result of the calculation.

A formula assigns values to a cell or a range of cells, and typically has the format:
=Expression

Example:=sum(A2..B2)

Where the expression consists of:

e values,suchas2,9.14 or 6.67E-11;

e references to other cells, e.g., Al for a single cell, B1:B3 or B1..B3 for a range;
e  arithmetic operators, such as +,-,*,/, and others;

e relational operators, such as >, =,<, and others; and,

e functions, such as SUM(), AVG(), and many others.

When a cell contains a formula, it often contains references to other cells. Such a cell reference is
a type of variable. Its value is the value of the referenced cell or some derivation of it. If that cell
in turn references other cells, the value depends on the values of those. References can be relative
(e.g., Al, or B1:B2), absolute (e.g., $A$1, or $B$1:$B$2) or mixed row-wise or column-wise absolute /
relative(e.g., $A1 is column-wise absolute and A$1 is row-wise absolute).

1.3 APPLICATIONS OF ELECTRONIC SPREADSHEETS

Many applications of electronic spreadsheets involve collecting numeric information that can be
organized in the form of an electronic spreadsheet. Some examples are discussed here.

e Budgets

Electronic spreadsheets are commonly used to develop and monitor budgets.The budgeted
items are usually listed across the rows. The columns indicate various budget periods (weeks,
months, years). Certain columns contain summary statistics, such as year to date, quarterly
expenditures, and comparison of budgeted amount with actual amount.

¢ Inventory Management
Many small businesses use electronic spreadsheets to keep track of inventory. The various
inventory items are listed down the rows.The columns give the number of items shipped and
thenumber of items remaining in the inventory at particular times. The electronic spreadsheets
may also contain statistics relating to changes in inventory over various time periods.
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e Portfolio Management

Electronic spreadsheets are used to keep track of investment portfolios. Each investment occupies
a single line. The columns indicate income from the investments for particular time periods.
Some columns may give portfolio statistics, such as total portfolio cost, current yield, current
investment value, and total income for the year to date.

® Management Decision Support

Electronic spreadsheets are commonly used to wake projections of business conditions. They are
used in analyzing the effects of changes in various conditions. (How will shipments be affected
if the supply of railroad cars decreases by 30 percent? What will happen to profits if the cost of
sugar increases by 15 percent and wages increase by 8 percent?)

1.4 FEATURES OF MS-EXCEL 2010

Microsoft Excel 2010 is developed on the GUI concept. It is the most comprehensive spreadsheet
application available in the market. It is not just a tool for calculating, manipulating and analyzing
data, but also a versatile organizational tool for presenting information. The features of Excel 2010
are listed below:

o Worksheet and Graphics : The worksheet and graphics feature includes extremely powerful
calculating features. Apart from working with numbers and text, it is also possible to present
graphical data using Excel 2010.

e Datalists and Databases : Database functions are another important feature of Excel. Several
useful functions are available for working with data that are listed in a tabular form. Functions
are also available for evaluating values, combining data and soon.

e Data exchange with other applications : Excel takes advantage of the Windows environment.
The Windows environment especially applies to the DDE (Dynamic Data Exchange) and OLE
(Object Linking and Embedding) concepts within Excel and between Excel and other Windows
application.

® Results-oriented user interface : The new results-oriented user interface makes it easy to work
in Microsoft Excel. Commands and features that were often buried in complex menus and
toolbars are now easier to find on task-oriented tabs that contain logical groups of commands
and features. Many dialog boxes are replaced with drop-down galleries that display the available
options, and descriptive tooltips or sample previews are provided to help user choose the right
option.

e Optimized memory consumption : Excel 2010 has 64-bit architecture, which enables the
applications to use more physical memory than ever, especially important for those who need
to work with really large data sets. In Excel 2010, investments were made in 64-bit architecture
to optimize the memory consumption while keeping the cell table (and related operations) as
fast as possible.

® Access spreadsheets from virtually anywhere : The Excel 2010 spreadsheets can be posted

online and then accessed, viewed and edited from virtually anywhere from the Web or from
Windows Mobile-based Smartphone.

e Connect and share when working together : Co-authoring through the Excel Web App makes
it possible to edit the same spreadsheet with others simultaneously from different locations.
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| --1.5 STARTING MS-EXCEL

To start Excel 2010,click the Start Button, All Programs, and Microsoft Office and then select
Microsoft Excel 2010. On starting Excel, a blank workbook is opened. This workbook has three
worksheets. By default, Sheet 1 is selected. Excel 2010 provides options in the ribbon and the user
can select the appropriate options to perform an operation.

When Excel 2010 is loaded, two windows appear that are nested one within the other. The larger
window is called the Application Window, which covers the entire screen. The application window is
used to communicate with the Excel program. The smaller window is called the Document Window
and is used to create and edit Excel worksheets and charts.

1.5.1 Workbook in Excel

A workbook is an Excel file where the data is stored. A workbook consists of many worksheets.
A worksheet is a page in the workbook where data can be entered. The current sheet is always
highlighted in the sheet tab. Sheets belonging to a particular application can be stored in the same
workbook. When the workbook is opened, all the worksheets contained in that workbook are
automatically opened. Since each workbook contains many sheets, the user can organize various
types of related information in a single file. To move from one sheet to another sheet, click the sheet
tab.

1.5.2 Creating a New Workbook
Every time the user starts Excel, it automatically loads up a blank workbook.

1. Click the File Tab, and then click New.
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Fig. 1.5.1: Creating a new workbook
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2. Under Available Templates, double-click Blank workbook.

To create a new workbook based on an existing workbook

Select New from existing under Available Templates. In the New from Existing Workbook dialog
box, browse to the location that contains the workbook to open. After finding the required workbook,
select it to create a new workbook based on that.

1.5.3 Opening a Workbook
1. Click the File Tab, and then click Open.
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Fibe narma | Templates ("B i xdf
Tools » | Open |l Cancel

Fig. 1.5.2: Opening a Workbook

2. Inthe Open dialog box, browse to the location that contains the workbook to open.
3.  After finding the required workbook, select it.
4. Click Open.
1.5.4 Saving a Workbook
1. Click the File Tab, and then click Save As.

Or

Press Ctrl+S or F12 key on the keyboard.
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Fig. 1.5.3: Saving a Workbook
In the Save As dialog box, browse to the location where the workbook is to be saved.
Specify the name of the file in the File name box.
In the Save as type box, give the type of file.
Click Save.

1.6 EXECUTING COMMANDS

Excel commands can be given in one of the following ways:

1.

Choosing an option from the File Tab (see Fig. 1.2.2)
Choosing an option from the Shortcut menu (see Fig. 1.6.1)
Selecting a tool from the Ribbon

Using Shortcut key combinations

6.1 Shortcut Menus

A shortcut menu is invoked by pressing the right mouse button. The shortcut menu gives direct
access to the most commonly used commands. For example, clicking the right mouse button on the
active cell displays a shortcut menu of editing and formatting options.
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Fig. 1.6.1: Shortcut Menu using Right-click
1.6.2 Shortcut Keys

The following is a table of commands available in Microsoft Excel. The left column gives the desired
action and the right column gives the associated keyboard shortcut.

Desired Action Keyboard Shortcut

Show a shortcut menu SHIFT+F10

Make the menu bar (Ribbon, Quick Access toolbar) active | F10 or ALT

for using KeyTips

Show the program icon menu (on the program title bar) ALT+SPACEBAR

Select the next or previous command on the office button | DOWN ARROW or UP ARROW

submenu

Select the menu to the left or right, or, with a submenu | LEFT ARROW or RIGHT ARROW

visible, switch between the main menu and the submenu

Select the first or last command on the menu or submenu | HOME or END
Close the visible menu and submenu at the same time ALT
Close the visible menu, or, with a submenu visible, close the | ESC

submenu only

1.7 USING TEMPLATES

Atemplateislikea pad of preprinted paper. Everytime a template is opened, a copy of the template
is created. Templates can be extremely helpful when working with workbooks with identical
formatting, labels, formulas, and so on.

To save a workbook as a template, follow the steps given below:

1. Setup the workbook to the desired format.
2. Choose SaveAs from the File Tab. The Save As dialog box appears.
3. Select Excel Template in the Save as type box.
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4. Specify a file name to the template and click Save. Excel gives a .xltx extension to the template
file.

To open a copy of the template, choose New from the File Tab. Then click My templates under
Available Templates. In the New dialog box, select the required template and click OK.

Editing a Template: To make changes to the template, follow the steps given below:

1. Click the Open command in the File Tab.

2. Inthe Opendialogbox, navigate to the Templates folder, open the template file, do the necessary
changes and save the template file.

1.8 USING SHEETS IN A WORKBOOK

1.8.1 Changing the name of a worksheet

Each sheet is a full spreadsheet. Having a workbook with multiple sheets allows the user to easily
establish relationships from one sheet to another. The name of the sheet may be changed. Double-
click the name of the sheet in the Sheet Tab, and type the new name.

or

1. Onthe Sheet Tab, right-click on the sheet tab to rename, and then click Rename.
2. Type the new name.

1.8.2 Changing default number of sheets in new workbooks
1. Click the File Tab.

2. Thenclick Options. The Excel Options dialog box appears with General properties.

Excel Opuons X |

S

User lvterface spuaag
7| Show i Toolar on yelegtion
| Ematie Lve Previes
¢ scheme | Sdver | =

scrontip stylec | Show feature descriptions in ScreenTips

When creating new modkbooks

Fig. 1.8.1: Excel 2010 General Properties

3. Enter the number of sheets in Include this many sheets box under the When creating new
workbooks group.

4. Click OK.
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1.8.3 Inserting additional worksheets

To insert a new worksheet, do one of the following;:
1. Toinsertanew worksheet at the end of the existing worksheets, click the Insert Worksheet tab
present after the sheet tab.

2. Toinsertanew worksheet before an existing worksheet, select that worksheet, and then on the
Home Tab, in the Cells group, select Insert Sheet option from Insert drop-down list.

1.8.4 Delete a worksheet

To delete a worksheet, select that worksheet and do one of the following:

1. On the Home Tab, in the Cells group, click the arrow next to Delete, and then click Delete
Sheet.

2. Right-click on the sheet in the sheet tab and then click Delete.
1.8.5 To navigate between cells

To move from cell to cell, follow these steps:

1. Hit the Return/Enter key to move down to the row below.

2. Hold down the Shift key, then hit the Return/Enter key to move up to the row above.
3. Hitthe Tab key to move over to the column to the right.

4. Hold down the Shift key, then hit the Tab key to move back to the column to the left.
5. Move the cursor to any cell and click there.

6. Use the arrow keys to move up, down, left, or right.

1.8.6 Copying or moving sheet

To copy/move a sheet within the workbook:

1. Select the sheet to be copied or moved.

2. Tocopy: Press and hold down Ctrl key and drag the sheet tab to its new location.
3. Tomove: Drag the sheet tab to its new location.

To copy/move a worksheet to another existing workbook:

1. Open both the workbooks.

2. Onthe View Tab, in the Window group, click Arrange All. The Arrange Windows dialog box
appears.

Amrange Windows ¥ E
Arrange
@ [Tied
Hgrzontal
Yertcal
Cascade

Windows of atve wirkbook

Fig. 1.8.2: Opening two workbooks simultaneously
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Select the desired arrangement. Then click OK.

4. To copy: Press and hold down Ctrl key and drag the sheet tab from one workbook to its new
location in the second workbook.

5. Tomove: Drag the sheet tab from one workbook to its new location in the second workbook.
To copy/move a worksheet to a new workbook:

1. Select the sheet to be copied or moved. Then right-click and click Move or Copy. This will open
the Move or Copy dialog box.

Maove or Copy H ﬁ
Mine Se@cted cheels

Io bosk:
T N -

Bofoee et

Create a copy

s Lance

Fig. 1.8.3: Moving or copying a worksheet
In the To book drop-down list, select (new book).
To copy: Select the Create a copy check box.

LN N

To move: Clear the Create a copy check box.

5. Click OK.
1.9 ENTERING DATA

There are three kinds of data the user can enter into an Excel worksheet: text (a label), a number
(avalue), or a formula.

1.9.1 Entering a Label (Text) or a Value (Number)

1. Click the cell to enter a label or a value.

2. Type alabel (text) or a value (number). A label can include uppercase and lowercase letters,
numbers and keyboard symbols.

3  Press the ENTER key on the keyboard or click on another cell with the mouse.

B
1 Label1 1234
2 Label 2 4
3 Label3 975

dltabeis 1

5 Label5

Fig. 1.9.1: Entering data into the worksheet
1.9.2 Entering Date in different formats

Excel 2010 provides number of DATE functions that can be used to insert date to the worksheet.
1. Click on the cell in which the date is to be entered.
2. Onthe Formulas Tab, in the Function Library group, click Date & Time.
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3. Click TODAY to enter today’s date.
1.9.3 Entering Series-Auto Fill

To fill the same number (or text value) over and over, instead of entering the data several times, the
user can enter the data once, then select the fill handle of the selected cell and drag the mouse. All
the cells in between will be filled with the same original value.

In this example, the number 1 is repeated over several cells.

LT

Fig. 1.9.2: Auto Fill
The user can also select the range, type the value into a cell, and then press Ctrl + Enter.

Incrementing series of numbers or dates: Excel is designed to recognize, when series or the
beginning of series is entered.

Fig. 1.9.3: Auto Fill Incrementing Series

In this example, fill two cells with 1 and 2. Drag the fill handle down, the cells are filled with the
series1,2,3,4,5, 6.

1.10 EDITING DATA

The cell contents can also be rearranged apart from being changed or edited. Rearranging involves
copying, moving, clearing cells or inserting and deleting rows.When copying or moving data, a
copy of that data is placed in the Clipboard.

1.10.1 Copying and Pasting Cell Contents

To copy a range of cells, follow the steps given below:

1. Select the cell or the range that contains the data to copy.

2. Click the Copy button under the Clipboard group in the Home Tab or press Ctrl+C keys
together. An outline of the selected cells, called a marquee, shows the boundary of the selected
cells.
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Click the first cell where the user wants to paste the data.

4. Click the Paste button under the Clipboard group in the Home Tab or press Ctrl+V keys
together.

Moving Cell Contents

To move a selection rather than copy it, the user should use the Cut button or press Ctrl+X keys
together rather than the Copy button or Ctrl+C keys in step 2.

1.10.2 Moving Cell Contents Using Mouse

1. Select the cell or the range that contains the data to move.

2. Move the mouse cursor to one of the thick black outside lines surrounding the selection. The
cursor will change from a white plus sign to a black arrow.

3. (Click and hold the mouse button down and drag the selected range of data to where the user
wants to relocate it.

4. Release the mouse button.

To copy a selection rather than moving it, the user should press the Ctrl key while doing step 3.
When the mouse button is clicked, the cursor will change from a black arrow to an arrow with a +

(plus) sign.
To move or copy data to a different sheet, press Alt key (with Ctrl key if data is to be copied) while

dragging the selection to the destination sheet’s tab. Excel switches to that sheet, where the selection
can be dropped in the appropriate location.

1.10.3 In-cell Editing
1. Double-click the cell to edit. The insertion point appears within the cell.

2. Tomake corrections: Use the mouse pointer or the arrow keys, Home, and End keys to position
the insertion point where required. The Backspace and Delete keys can also be used to erase
unwanted characters.

3. Press Enter to accept the edit, or press Esc to cancel it.
1.10.4 Inserting Cells, Rows or Columns

Inserting Cells

1. Selecta cell or arange of cells where the user wants to insert new cells.

2.  Onthe Home tab, in the Cells group, click the arrow next to Insert, and then select Insert Cells.
The Insert dialog box will appear.

oK Cangel

Fig. 1.10.1: Inserting cells
3. Toinsert cells, select the direction in which the user wants the remaining cells to move.

4. Click OK.
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Inserting Rows or Columns
1. Selectacell or arange of cells in the rows or columns where the user wants to insert new rows
or columns.

2. Select Insert Sheet Rows from Insert drop-down list of the Cells group of the Home Tab to
insert rows.

3 Select Insert Sheet Columns from Insert drop-down list of the Cells group of the Home Tab
to insert columns.

1.10.5 Deleting Cells, Rows or Columns

1. Select the cell or range of cells, rows, or columns that the user wants to delete.

2. On the Home tab, in the Cells group, click the arrow next to Delete and then do one of the
following:

e Todelete selected cells, click Delete Cells. The Delete dialog box will appear.
Delets v

0K Cantel

Fig. 1.10.2: Deleting cells

To delete cells, select the direction in which the user wants the remaining cells to move.
Click OK.

e Todelete selected rows, click Delete Sheet Rows.
e Todelete selected columns, click Delete Sheet Columns.

1.11 SAVING A FILE IN PDF FORMAT

Files created in MS-Excel can also be saved in Portable Document Format (PDF), which is a common
format for sharing documents. PDF is a fixed-Layout electronic file format that preserves document
formatting and enables file sharing. The PDF format ensures that when the file is viewed online
or printed, it retains exactly the format that is intended, and that data in the file cannot easily be
changed. The PDF formatis also useful for documents that will be reproduced by using commercial
printing methods. To view a PDF file, the PDF reader must be installed on the computer. The file
saved as PDF, can not be directly changed. The changes have to be made to the source file of Excel
and saved again in the PDF format.

1.12 CLOSING A WORKBOOK

Click the File Tab, and then select Close. Do not click Exit unless, of course, the user wants to close,
notjust the workbook but Excel too. The user can also close the workbook by clicking the bottom™X”
in the upper right corner of the screen. Please be aware that if the “X” icon on top is clicked, it will
close Excel.
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e Tounderstand cell references and ranges

e To enter formulas and using functions

e Tolearn formula auditing

The intersection of a column and arow is called a cell. Each cell on the spreadsheet has a cell address
that is the column letter and the row number. Cells can contain text, numbers, or mathematical
formulae.

2.1.1 Cell and Range References

A reference identifies a cell or a range of cells on a worksheet and tells Microsoft Excel where to look
for the values or data the user wants to use in a formula. The user can also refer to cells on other
sheets in: the same workbook, or other workbooks. References to cells in other workbooks are called
links.

2.1.2 Relative Cell References

This is the most widely used type of cell reference in formulas. Relative cell references are basic cell
references that adjust and change when copied or when using AutoFill. (See Fig. 2.1.1)

A B
1
2
3
4
5 |=Ca"D4 =$C34°SDS4
6 =C5°D5 =5 54% 5054
7 =C6°D6 =5C54°50%4
8

Fig. 2.1.1: Cell Referencing

Intheabovefigure, cells A5 to A7contain relative references, whereas cells B5 to B7contain absolute
references. The formula was entered in cells A5 and B5, and the AutoFill feature was used to fill all
the other cells.

2.1.3 Absolute Cell References

When a formula or functionis copied or moved to another location, any cell references in the formula
or function get adjusted as well. However, there are some situations where a cell reference inside a
formula must ALWAYS refer to the same cell. Here’s an example:
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B . £ =B3*F2
B C D E F

1 Tax Rate
2 Tony Kris Alexis 17.50%
3 Salary 24500 36750 32100
S5
7
B The salary is
9 multiplied by
10 the Tax Rate
11

Fig. 2.1.2: Cell Referencing
Watch what happens when the formula in cell B4 (=B3*F2) is copied and pasted into cells C4 and D4.

ca - E| =C3"G2

A B C D E F
1 Tax Rate
F Tony Kris Alexis 17.50%
3 Salary 24500 36750 32100
4 |Tox awrs[__ o] o
o

Fig. 2.1.3: Requirement of Absolute Cell References

If user uses ABSOLUTE CELL REFERENCES for cell F2 in the original formula, this will lock the
reference in place. Then, when the formula is copied to columns C & D, the taxes will be correctly
calculated.

To fix the formula in cell B4:

o (lick in the formula bar on the F2 reference in the formula.

® Pressthe F4key, until the correct combination of dollar signs, i.e. $F$2 appears. The dollar signs
lock the references in place. (One $ for the column, one for the row)

2.1.4 Mixed Cell References

To create a mixed reference, make part of a cell address absolute and part relative, by locking in
either the column or the row. Use mixed references to copy a formula down and across and to have
areference change relatively in one direction but not in the other. For example, E$5 will remain E$5
when copied down because the row reference is absolute, but it can change to F$5, G$5, and so on
when copied across because the column reference is relative.

2.2 RANGES

Arangeisarectangular group of cells. The smallest range is a single cell and the largest range includes
all the cells in the worksheet. A range can include cells from same sheet or cells from adjacent sheets.
Ranges are defined by the addresses of two opposite or diagonally paired corner cells separated by
acolon (?) or two dots (..).

2.2.1 Naming Ranges

The user can apply a name to refer to a cell or a range of cells, rather than using cell addresses as
references. Names provide multiple benefits:

e Names are more descriptive and easier to remember than cell addresses.

&
N
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® When a cell moves, the name moves with it.

e The user can use a name in place of a cell or range address in a formula or function argument,
just like a row or column label.

e When a formula is copied that uses a name, the effect is the same as using an absolute cell
reference.

e Therules for using range names include the following requirements:

®  Names can be 1 to 255 characters long and can include letters, numbers, underscores or
periods.

®  The name must begin with either a letter or the underscore character. The user cannot use
spaces, commas, exclamation, or other special characters.

®  Namescannotbe valid cell addresses; e.g.- F1998 cannot be used as a name. Names are not
case sensitive.

Names can be given at workbook level (i.e. global names) or at worksheet level (i.e. local names). Names
defined globally apply to all the sheets in that workbook. But, the area of the local name is limited
only to that sheet.

The user can also link to a defined name in another workbook, or define a name that refers to cells
in another workbook. For example, the formula =SUM(Sales.xIs!ProjectedSales) refers to the named
range ProjectedSales in the workbook named Sales.xIs. By default, names use absolute cell references.

There are three ways to name a range:

®  Usethe Name Box.

e  Use the Define Name option from the Formulas Tab.
® Create aname from a row or column of text.

2.2.2 Naming a Range Using the Name Box

Using the Name Box at the left end of the Formula Bar is the easiest way to name a range.
1. Select the range to be named; it can include non-contiguous cells.
2. Click in the Name Box. (See Fig. 2.2.1)

Calibri - 11 AN | ® Sr Wrap Text

R -
t , B I O- E-&-A- EER HKE EMages ot

cs - p

Fig.2.2.1: Name Box
3. Typeavalid name for the range and press Enter key.

2.2.3 Using the Define Name option

1. Select the range of cells to name.

2. From the Formulas Tab, click Define Name in the Defined Names group. The New Name
dialog box appears.
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New Name v

Belfers to Sheet1i5Fs17 )

oK Cancel

Fig. 2.2.2: Defining a new range name
3. Write the name of the range in the Name box.
4.  Select the scope of the defined name in the Scope drop-down list.
5. Click Close.

2.2.4 Create Names from a Row or Column

1. Select the range of cells to be named.

2. From the Formulas Tab, click Create from Selection in the Defined Names group. The Create
Names from Selection dialog box appears.
Create Names from Selection |7/ |

Create names from values in the
Top rovi
Left colurmn
Baottom now
Bight columm

oK Canced

Fig. 2.2.3: Creating names from a row or column
3. Select the row (Top or Bottom) and/or column (Left or Right) that contains the labels the user
wants to use to name the selected range.
4. Click OK.
While creating names from a row or column, Excel edits text as needed to make valid names. Excel
uses these standards to generate names from labels or other text:
e Ifthelabel foracolumn or row contains spaces, Excel will replace the space with an underscore.

e If the cell contents begin with a number, Excel will add an underscore to the beginning of the
name.

e Excel will not create a name from a cell that contains only a number (like 1998, 78, or 1254.50).
2.2.5 Using the Name Manager

Click Name Manager in the Defined Names of Formulas Tab. The Name Manager dialog box
appears as shown.
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MName Manager |

[ Edi... Deleta [
Name Value Refars To Scops Comment

Dayl_ {4 ‘=Sheet115583:5.., Workh...
Day? 5T =Sheet11$063:5...  Workb...
Day3_ 60 =Sheet1$0§3:5... Workh

Bafers o

=Sheeti 15851 SE54 =
Close

Fig. 2.2.4: Using the Name Manager

Using the Name Manager, the following operations can be performed:
e Click on the New button to display the New Name dialog box to create a new name for a range.

® Select a name and click on the Edit button to display the Edit Name dialog box for editing the
range or the name of the range.

® Selectaname and click on the Delete button to delete the name.
e (lick onthe Filter button and select an option from the drop-down list to display selected names.
2.2.6 Using Names as References

Once arange has been defined, the user can enter it where aregular cell reference is valid. For example,
the user can type in the name of a range as an argument for a function: =SUM(Totals). Names also
serve as a valuable navigation function, particularly in large workbooks and worksheets. To select
and display a named range anywhere in the workbook, click the down arrow in the Name Box and
select the name from the list.

2.3 FORMULAE

When using a formula in the spreadsheet, (a cell containing a formula that references other cells), the
result will automatically change as other cell values referenced in the formula change. This feature
is very valuable when editing or adding information to the worksheet. The user does not have to
remember to update other cells that rely on that cell’s information.

A formula always begins with an equal sign (=) followed by some combination of numbers, text,
cell references, and operators. If a formula is entered incorrectly, an ERROR IN FORMULA message
will appear.

2.3.1 Formula Operators

Operators are used in formulas to execute operations on the values taken by formulas. The four
categories of operators are:
Arithmetic operators (+,-,*/,%,”) are used in conjunction with numbers to create mathematical

formulas. “-“ operator can also be used for negation of a number, e.g. “=-5+2" will give result -3.
“%” operator is Percentage operator, e.g. “=6%" will give result 0.06.

Text concatenation operator (&) is used for joining text within quotation marks or text contained
inreferenced cells. E.g. If cell A10 contains the text “Excel”, then ="MS “&A10 will give result “MS
Excel”.
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Comparison operators (=,<,<=,>,>=,<>) are used to compare two values. E.g. “=10<>15" will give
result TRUE as 10 and 15 are not equal.

Reference operators (colon(:), comma(,), space()) make no changes to constants or cell contents.

“?” is used to specify arange, e.g. “A1:A3” refers to the cells A1, A2 and A3, “B:B” refers to all cells
in column B.

“, is the Union operator, e.g. “SUM(A7:A11, B11)” will give the sum of the cells A7, A8, A9, A10,
A1l and B11.

““ is the Intersection operator, e.g. “SUM(A9:A11 A7:A10)” will give the sum of the cells common
to both the ranges, i.e. sum of cells A9 and A10.

2.3.2 How to Enter Formulae

A formula canalso contain any or all of the following: functions, references, operators and constants.
e.g.=PI()*A2/2
Parts of a formula

1. Functions: The PI( ) function returns the value of pi: 3.142...

2. References: A2 returns the value in cell A2.

3. Constants: Numbers or text values entered directly into a formula, such as 2.
4

Operators: The " (caret) operator raises a number to a power, and the * (asterisk) operator
multiplies two numbers.

Example

1. Clicka cell to enter a formula.
2. Type = (equal sign) to begin the formula.

3. Type the first argument. Remember, an argument can be a number or a cell reference. The user
can type in the number or if referencing a cell, type the cell reference or click on the cell to have
the cell reference automatically included in the formula. The user can also type a defined name.

Type an arithmetic operator.
Enter the next argument.
Steps 4 and 5 can be repeated as many times as needed to add to the formula.

N o U

Last, tap the ENTER key. The result of the formula appears in the cell while the formula itself
appears in the Formula Bar.

To edit a formula,

1. Double-click the cell containing the formula. This will show the formula in the cell instead of
the result.

2. Click the = sign in the Formula Bar.

2.3.3 Complex Formulas

Complex formulas involve more than one operation. For example, user might have separate columns
for hours worked in the first week of the pay period and hours worked in the second, the user wants
to add the hours together before multiplying by the pay rate: =Hours Week 1 +Hours Week 2 * pay
rate. When the user has more than one operation in a formula, the user needs to know about the
order of operations. A short set of rules about how formulas are calculated is:

q-.
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The formulas are evaluated according to the following precedence order (highest to lowest):

Operator Definition

: Range

Space Intersect

, Union

- Negation

% Percentage

A Exponentiation

*and / Multiplication and division
+and - Addition and subtraction
& Text concatenation

=<, <=,>, >= <> Comparison

Table 2.3.1: Operator Precedence

2. If the operators are of same precedence, they are always evaluated from left to right: 15/3+2 is

7, never 3.

3. Any operation in parentheses is calculated first. To add parentheses to an existing formula,
select the cell containing the formula and click in Formula Bar. Type parentheses around the
expressions in the formula, but not around the initial = sign.

By default, the above example formula will be calculated in the following manner. First, Hours Week
2 will be multiplied with pay rate. Then, Hours Week 1 will be added to the gross pay for the second
week. To correct this, the formula should be written as: =(Hours Week 1 + Hours Week 2) * pay rate.

2.4 USING FUNCTIONS

Excel includes hundreds of functions that can be used to calculate results used in statistics, finance,
engineering, mathematics, and other fields.

Functions are structured programs that calculate a specific result: a total, an average, the amount of
amonthly loan payment, or the geometric mean of a group of numbers. Each function has a specific
order or syntax that must be used for the function to work properly.

Functions are formulas, so all functions begin with the equal sign (=). After thatis the function name,
followed by one or more arguments separated by commas and enclosed in parentheses.

Example:=SUM(D6:D11)

Excel’s functions are grouped into 10 categories.

Category

Examples

Financial

Calculates interest rates, loan payments, depreciation amounts,etc.

Date and Time

Returns the current hour, day of week or year, time, or date.

Maths and Trignometrical

Calculates absolute values, cosines, logarithms, etc.

Statistical

Calculates total, average, high and low numbers in a range; standard
deviation etc.

Lookup and reference

Searches for and returns values from a range; creates hyperlinks to
network or Internet documents.
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Database Calculates average, maximum, minimum etc. in an Excel database
table.

Text Converts text to upper or lower case, trims characters from the right
or left end of a text string, concatenates text strings.

Logical Evaluates an expression, and returns a value of TRUE or FALSE; used
to trigger other actions or formatting.

Information Returnsinformation from Excel or Windows about the current status
of a cell, object, or the environment.

Engineering Included with MS-Office, but must be installed separately from the
Analysis Toolpak.

Cube Returns amember or tuple from an OLAP cube, calculates the number
of items in a set etc.

Compatibility Contains the original statistical functions which existed in earlier
versions of Excel, since some of the earlier statistical functions have
been renamed in Excel 2010.

Table 2.4.1: Excel Functions

2.4.1 Entering Functions

“__nm

Assoon as the user types “=" into the cell, Excel shows the most recently used function in the Name
Box. Butiif the user clicks on the down arrow to the right of the Name Box, the user gets alist of other
recently used functions,including an option to see “More Functions”. (See Fig. 2.4.1)

SUM - v &=
SLIM C D E F
HEX2DEC
CUBERANKEDMEMBER
CUBEVALLUE
N
ISBLANK
DELTA
BINOMDIST D
DATE
DATEVALUE
More Functions..,,

Fig. 2.4.1: Recently used functions displayed in Name Box

If the function required is on the list, select it, and Excel will move the function to the Formula Bar.
The Function Arguments dialog box (shownin Fig. 2.4.2) will appear which will include a description
of the function and one or more text boxes for the function’s arguments. For common functions that
use a single range of cells as an argument, Excel will guess which numbers the user might want to
sum or average and place the range in the argument text box. Required arguments are bold, like
Number. These text boxes must be filled in successfully, to use the function. Alternatively, the user
can specify cell references by clicking the cells or selecting the range with the mouse. After that,
click OK to use the function.
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Fig. 2.4.2: Function Arguments dialog box

As with any formula, the results of the function are displayed in the active cell. The function itself
is displayed in the Formula Bar when the cell is active.

If the function needed is not listed in the Name box list, choose More Functions at the bottom of the
list to open the Insert Function dialog box.

Insert Function [ |
Zaarch for & funciion:

[Fipe & briet descripton of whak you weni to do and then cick Gl [

Or salect & category: Math & Trig -|

Salect a functiop:
. -

ACDS

ACOSH

AGGREGATE

ASN

ASINH

ATAN ¥

MBS mamber)

Ratums the absokie value of a mumber, & number without &5 sgn.

Helo on this funckian ok i [ cance

Fig. 2.4.3: Inserting a function

Alternatively, the user can also select a function by clicking on any of the icons in the Function
Library group of the Formulas Tab.

2.5 FINANCIAL FUNCTIONS

Some of the useful financial functions are:

A) NPV:It calculates the net present value of an investment based on a discount rate and a series of
future payments (negative values) and income (positive values). Its syntax is:

NPV(rate, valuel, [value2],...)
Rate is the rate of discount over the length of one period.

Valuel, value2,... are 1 to 254 payments and income, equally spaced in time and occurring at the
end of each period. Valuel is required, subsequent values are optional.

Note: Optional arguments are shown in square brackets.

NPV uses the order of valuel, value2, ... to interpret the order of cash flows. Be sure to enter the
payment and income values in the correct sequence.
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Arguments that are empty cells, logical values, or text representations of numbers, error values, or
text that cannot be translated into numbers are ignored.

If an argument is an array or reference, only numbers in that array or reference are counted. Empty
cells, logical values, text, or error values in the array or reference are ignored.

Example:
A B

1 |Data Description

2 |10% Annual discount rate

3 |-10,000 Initial cost of investment one year from
today

4 13,000 Return from first year

5 14,200 Return from second year

6 6,800 Return from third year

7 |Formula Description (Result)

8 |=NPV(A2, A3, A4, A5, A6) or NPV (A2, A3:A6) |Net present value of this investment
(1,188.44)

Table 2.5.1: Example of NPV function

In the preceding example, we included the initial $10,000 cost as one of the values, because the
payment occurs at the end of the first period.

If the payment would have occurred at the beginning of the first period, the initial cost would not be
included as one of the values, and the formula would have been =NPV(A2, A4:A6) + A3. Supposing,
there is aloss of $9,000 in the fourth year, the formula would have been =NPV (A2, A4:A6,-9000) + A3.

B)FV: It returns the future value of an investment based on periodic, constant payments and a
constant interest rate. Its syntax is:

FV (rate, nper, pmt, [pv], [type])

Rate is the interest rate per period.

Nper is the total number of payment periods in an annuity.

Pmt is the payment made each period. If pmt is omitted, the user must include the pv argument.

Pv is the present value, or the lump-sum amount that a series of future payments is worth right now.
If pv is omitted, it is assumed to be 0(zero), and the user must include the pmt argument.

Type indicates when payments are due. It can take values 0 or 1. If type is omitted, it is assumed to
be 0.

Set type equal to If payments are due
0 At the end of the period
1 At the beginning of the period

Table 2.5.2: Value of type arqument in FV function

For all the arguments, cash paid out, such as deposits to savings, is represented by negative numbers;
whereas cash received, such as dividend cheques, is represented by positive numbers.
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Example:
A B
1 Data Description
2 6% Annual interest rate
3 10 Number of payments
4 -200 Amount of the payment
5 -500 Present value
6 1 Payment is due at the beginning of the period
7 Formula Description (Result)
8 =FV(A2/12, A3, A4, A5, A6) Future value of this investment (2,581.40)

Table 2.5.3: Example of FV function

In the preceding example, the annual interest rate is divided by 12 because it is compounded monthly.

C) IRR: It returns the internal rate of return for a series of cash flows represented by the numbers
in values. These cash flows do not have to be even, as they would be for an annuity. However, the
cash flows must occur at regular intervals, such as monthly or annually. The internal rate of return
is the interest rate received for an investment consisting of payments (negative values) and income
(positive values) that occur at regular periods.

The syntax of IRR function is:

IRR(values, [guess])

Values is an array or a reference to cells that contain numbers for which the user wants to calculate
the internal rate of return.

Values must contain at least one positive value and one negative value to calculate the internal
rate of return.

IRR uses the order of values to interpret the order of cash flows. Be sure to enter the payment
and income values in the sequence required.

If an array or reference argument contains text, logical values, or empty cells, those values are
ignored.

Guess is a number the user guesses to be close to the result of IRR.

Microsoft Excel uses an iterative technique for calculating IRR. Starting with guess, IRR cycles
through the calculation until the result is accurate within 0.00001 percent. If IRR can’t find a
result that works after 20 tries, the #NUM! error value is returned.

In most cases the user does not need to provide guess for the IRR calculation. If guess is omitted,
itis assumed to be 0.1 (10 percent).

If IRR gives the #NUM! error value, or if the result is not close to what is expected, try again
with a different value for guess.
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Example:
A B

1 Data Description

2 -70,000 Initial cost of a business

3 12,000 Net income for the first year

4 15,000 Net income for the second year

5 18,000 Net income for the third year

6 21,000 Net income for the fourth year

7 26,000 Net income for the fifth year

8 Formula Description (Result)

9 =IRR(A2:A7) Investment’s internal rate of return after five years (9%)

10 =IRR(A2:A4,-10%) |To calculate the internal rate of return after two years, include a
guess (-44%)

Table 2.5.4: Example of IRR function

D) PMT: It calculates the payment for a loan (installment) based on constant payments and a
constant interest rate. Its syntax is:

PMT (rate, nper, pv, [fv], [type])
Rate is the interest rate per period for the loan.
Nper is the total number of payments for the loan.

Pvis the present value, or the total amount that a series of future payments is worth now; also known
as the principal.

Fvis the future value, or a cash balance to be attained after the last payment is made, 0 (zero) if omitted.

Type (as in FV function) indicates when payments are due.

Example:
A B
1 Data Description
2 8% Annual interest rate
3 10 Number of months of payment
4 10,000 Amount of loan
5 Formula Description (Result)
6 =PMT(A2/12, A3, A4) Monthly payment for this loan (-1,037.03)
7 =PMT(A2/12, A3, A4,0,1) |Monthly payment for this loan, except payments are due at
the beginning of the period (-1,030.16)

Table 2.5.5: Example of PMT function
E) SLN: It returns the straight-line depreciation of an asset for one period. Its syntax is:
SLN(cost, salvage, life)
Cost is the initial cost of the asset.
Salvage is the salvage value of the asset at the end of its life.

Life is the number of periods over which the asset is depreciated, also called the useful life of the asset.
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Example:
A B
1 Data Description
2 30,000 Cost
3 7,500 Salvage value
4 10 Years of useful life
5 Formula Description (Result)
6 =SLN(A2, A3, A4) The depreciation allowance for each year (2,250)

Table 2.5.6: Example of SLN function
2.6 MATHEMATICAL FUNCTIONS

Some of the major mathematical functions are as follows:
A) ABS: It returns the absolute value of a number, a number without its sign.
Syntax: ABS(number)

Number is the real number of which the user wants the absolute value.

Example:
Formula Description
=ABS(2) Absolute value of 2 (2)
=ABS(-4) Absolute value of -4 (4)

Table 2.6.1: Examples of ABS function
B) FACT: It returns the factorial of a number. The factorial of a number is equal to 1*2*3*.. *number.
Syntax: FACT (number)

Number is the non-negative number for which the user wants the factorial. If the number is not an
integer, it is truncated.

Example:
Formula Description
=FACT(5) Factorial of 5, 1¥2*3*4*5 (120)
=FACT(1.9) Factorial of the integer of 1.9 (1)
=FACT(0) Factorial of 0 (1)
=FACT(-1) Negative numbers cause an error value (#NUM!)

Table 2.6.2: Examples of FACT function
C) GCD: It returns the greatest common divisor of two or more integers.
Syntax: GCD(numberl, [number2], ...)

Numberl, number2, ... are 1 to 255 values. Number1 is required, subsequent numbers are optional.
If any value is not an integer, it is truncated.

The arguments should be non-negative and should be less than 253
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Example:
Formula Description
=GCD(24, 36) Greatest common divisor of 24 and 36 (12)
=GCD(5, 0) Greatest common divisor of 5 and 0 (1)

Table 2.6.3: Examples of GCD function
D) INT: It rounds a number down to the nearest integer.
Syntax: INT(number)

Number is the real number the user wants to round down to an integer.

Example:
A B
1 Data
2 19.5
3 Formula Description (Result)
4 =INT(8.9) Rounds 8.9 down (8)
5 =INT(-8.9) Rounds -8.9 down (-9)
6 =A2-INT(A2) Returns the decimal part of a positive real number in cell A2 (0.5)

Table 2.6.4: Examples of INT function

E) LN: It returns the natural logarithm of a number. Natural logarithms are based on the constant
e (2.71828182845904).

Syntax: LN(number)

Number is the positive real number for which the user wants the natural logarithm.
F) LOG: It returns the logarithm of a number to a specified base.

Syntax: LOG(number, [base])

Number is the positive real number for which the user wants the natural logarithm.
Base is the base of the logarithm, 10 if omitted.

G) MOD: It returns the remainder after number is divided by divisor. The result has the same sign
as divisor.

Syntax: MOD(number, divisor)

Number is the number for which the user wants to find the remainder.

Divisor is the number by which the user wants to divide the number.

If divisor is 0, MOD returns the #DIV /0! error value.

The MOD function can be expressed in terms of the INT function: MOD(n, d) =n - d*INT(n/d)
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Example:

Formula Description

=MOD(3, 2) Remainder of 3/2 (1)

=MOD(-3, 2) Remainder of -3 by 2. The sign is the same as divisor (1)
=MOD(3, -2) Remainder of 3 by -2. The sign is the same as divisor (-1)
=MOD(-3, -2) Remainder of -3 by -2. The sign is the same as divisor (-1)

Table 2.6.5: Examples of MOD function
H) MROUND: It returns a number rounded to the desired multiple.
Syntax: MROUND (number, multiple)
Number is the value to round.
Multiple is the multiple to which the user wants to round the number.

MROUND rounds up, away from zero, if the remainder of dividing number by multiple is greater
than or equal to half the value of multiple.

Example:

Formula Description

=MROUND(10, 3) Rounds 10 to a nearest multiple of 3 (9)

=MROUND(-10,-3) | Rounds -10 to a nearest multiple of -3 (-9)

=MROUND(1.3,0.2) |Rounds 1.3 to a nearest multiple of 0.2 (1.4)

=MROUND(5, -2) Returns an error, because 5 and -2 have different signs (#NUM!)

Table 2.6.6: Examples of MROUND function

I) POWER: It returns the result of a number raised to a power.

Syntax: POWER (number, power)
Number is the base number. It can be any real number.
Power is the exponent to which the base number is raised.

J) RAND: It returns an evenly distributed random real number greater than or equal to 0 and less
than 1. A new random real number is returned every time the worksheet is calculated.

Syntax: RAND()

K) RANDBETWEEN: It returns a random integer number between the numbers specified. A new
random integer number is returned every time the worksheet is calculated.

Syntax: RANDBETWEEN (bottom, top)

Bottom is the smallest integer RANDBETWEEN will return.
Top is the largest integer RANDBETWEEN will return.

L) ROUND: It rounds a number to a specified number of digits.
Syntax: ROUND (number, num_digits)

Number is the number the user wants to round.

Num_digits specifies the number of digits towhich the user wants to round the number.
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If num_digits is greater than 0 (zero), the number is rounded to the specified number of decimal
places.

If num_digits is 0, the number is rounded to nearest integer.
If num_digits is less than 0, then number is rounded to the left of the decimal point.

Example:

Formula Description

=ROUND(2.15, 1) Rounds 2.15 to one decimal place (2.2)

=ROUND(2.149, 1) Rounds 2.149 to one decimal place (2.1)

=ROUND(-1.475,2) |Rounds-1.475 to two decimal places (-1.48)

=ROUND(21.5, -1) Rounds 21.5 to one decimal place to the left of the decimal point (20)
Table 2.6.7: Examples of ROUND function

M) SIGN: It determines the sign of a number. Returns 1 if the number is positive, zero (0) if the
number is 0, and -1 if the number is negative.

Syntax: SIGN (number)

Number is any real number.

N) SQRT: It returns a positive square root.
Syntax: SQRT (number)
Number is the non-negative number for which the user wants the square root.

O) SUBTOTAL: It returns a subtotal in a list or database. It is generally easier to create a list with
subtotals by using the Subtotal command in the Outline group on the Data Tab in Excel. Once the
subtotal list is created, the user can modify it by editing the SUBTOTAL function.

Syntax: SUBTOTAL(function_num, refl, [ref2], ...)

Function_num is the number 1 to 11 (includes hidden values) or 101 to 111 (ignores hidden values)
that specifies which function to use in calculating subtotals within a list.

Function_num Function_num Function
(includes hidden values) (ignores hidden values)

1 101 AVERAGE
2 102 COUNT

3 103 COUNTA
4 104 MAX

5 105 MIN

6 106 PRODUCT
7 107 STDEV

8 108 STDEVP

9 109 SUM

10 110 VAR

11 111 VARP

Table 2.6.8: Function number in SUBTOTAL function

Ref1 is the first named range or reference for which the user wants the subtotal.
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Ref2, ... are 2 to 254 named ranges or references for which the user wants the subtotal.

Example:

A B
Data
120
10
150
23
Formula Description (Result)

=SUBTOTAL(9, A2:A5) |Subtotal of the range using the SUM function (303)
=SUBTOTAL(1, A2:A5) |Subtotal of the range using the AVERAGE function (75.75)

Table 2.6.9: Examples of SUBTOTAL function
P) SUMIF: It adds the cells specified by a given condition or criteria.

R | |OT | WIN -

Syntax: SUMIF(range, criteria, [sum_range])
Range is the range of cells the user wants to be evaluated by the criteria.

Criteria is the criteria in the form of a number, expression, a cell reference, text, or a function that
defines which cells will be added. For example, criteria can be expressed as 32, “32”,“>32", “apples”.

Sum_range are the actual cells to add, if the user wants to add cells other than those specified in the
range argument. If the sum_range argument is omitted, Excel adds the cells specified in the range
argument.

Example:
A B

1 Property Value Commission Data

2 1,00,000 7,000 2,50,000

3 2,00,000 14,000

4 3,00,000 21,000

5 4,00,000 28,000

6 Formula Description (Result) Result

7 =SUMIF(A2:A5, “>160000") Sum of the property values over 1,60,000 |9,00,000

8 =SUMIF(A2:A5, 300000, B2:B5) |Sum of the commissions for property 21,000
values equal to 3,00,000

9 =SUMIF(A2:A5, “>” & C2,B2:B5) |Sum of the commissions for property 49,000
values greater than the value in C2

Table 2.6.10: Examples of SUMIF function
2.7 STATISTICAL FUNCTIONS

Some of the major statistical functions are:

A) AVEDEV: It returns the average of the absolute deviations of data points from their mean.
AVEDEYV is a measure of the variability in a data set.

Syntax: AVEDEV (numberl, [number2],...)
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B)

O

D)

E)

F)

G)

H)

)
D

K)

L)
M)

N)

Numberl, number2, ... are 1 to 255 arguments for which the user wants the average of the
absolute deviations. Number1 is required, subsequent numbers are optional. The user can also
use a single array or a reference to an array instead of arguments separated by commas.
AVERAGE: Returns the average (arithmetic mean) of the arguments.

Syntax: AVERAGE(numberl, [number2],...)

Number 1, number2, ... are 1 to 255 numeric arguments for which the user wants the average.
The arguments can be numbers or names, arrays, or references that contain numbers.
COUNT: Counts the number of cells that contain numbers and also numbers within the list of
arguments. Use COUNT to get the number of entries in a number field thatis in arange or array
of numbers.

Syntax: COUNT (valuel, [value2],...)

Value1,value?2, ... are1to 255 arguments that can contain or refer to a variety of different types
of data, but only numbers are counted.

COUNTIEF: It counts the number of cells within a range that meet the given criteria.
Syntax: COUNTIF(range, criteria)
Range is the range of cells from which the user wants to count nonblank cells.

Criteriais the condition in the form of a number, expression, or text that defines which cells will
be counted. For example, criteria can be expressed as 32, “32”, “>32", “apples”.

COVARIANCE.P : Returns population covariance, the average of the products of deviations
for each data point pair in two data sets. Use covariance to determine the relationship between
two data sets. For example, the user can examine whether greater income accompanies greater
levels of education.

Syntax: COVARIANCE. P (arrayl, array2)

FORECAST: Calculates, or predicts, a future value by using existing values. The predicted
valueisay-value for a given x-value. The known values are existing x-values and y-values, and
the new value is predicted by using linear regression. The user can use this function to predict
future sales, inventory requirements, or consumer trends.

FREQUENCY: Calculates how often values occur within a range of values, and then returns a
vertical array of numbers. For example, use FREQUENCY to count the number of test scores
that fall within ranges of scores. Because FREQUENCY returns an array, it must be entered as
an array formula.

LARGE: Returns the k-th largest value in a data set. It can be used to select a value based on its
relative standing.

MAX: Returns the largest value in a set of values.

MAXA: Returns the largest value in a list of arguments, including numbers, text and logical
values.

MEDIAN: Returns the median of the given numbers. The median is the number in the middle
of a set of numbers; that is, half the numbers have values that are greater than the median, and
half have values that are less.

MIN: Returns the smallest number in a set of values.

MINA: Returns the smallest value in a list of arguments, including numbers, text and logical
values.
MODE.SNGL: Returns the most frequently occurring, or repetitive, value in an array or range
of data.

&,

.
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O) PERMUT: Returns the number of permutations for a given number of objects.

P) PROB: Returns the probability that values in a range are between two limits. If upper limit is
not supplied, returns the probability that values in the range are equal to lower limit.

Q) SMALL: Returns the k-th smallest value in a data set. It can be used to return values with a
particular relative standing in a data set.

R) STDEVA:Estimatesstandard deviation based ona sample, including numbers, text and logical
values.

S) STDEV.S: Estimates standard deviation based on a sample (ignores logical values and text in
the sample). The standard deviation is a measure of how widely values are dispersed from the
average value (the mean).

T) VARA :Estimates variance based on a sample, including numbers, text and logical values.
U) VAR.S:Estimates variance based on a sample (ignores logical values and text in the sample).

2.8 FORMULA ERROR MESSAGES

If a formula is incorrectly entered in an Excel worksheet, an error message is displayed. Below is a
list of formula error messages and their meanings.

Error Message  Description

#DIV/0! The formula tries to divide by zero or the divisor is a reference to a blank cell,
which Excel considers to be zero value.

#NULL! Two or more cell references are not separated correctly in a formula,
e.g., SUM(A1 A2) instead of SUM(A1,A2).

#NAME? The formula contains text that Excel doesn’t recognize, such as an unknown
function or range name, e.g., summ instead of sum.

#VALUE! The formula has the wrong type of argument (such as text where a TRUE or
FALSE value is required), or the formula contains wrong type of operator.

HHH#H#H The column is not wide enough to display the results of the calculation; or there
is a negative number in the cell that has been formatted for dates or times.

#REF! The formula refers to a cell that doesn’t exist, such as a cell that was deleted.

#N/A A value is not available to a function or formula.

#NUM! A formula or function contains invalid numeric values.

Table 2.8.1: Formula error messages with their description

Avoid error displays in formulas: Sometimes a formula may return an error message. Usually, the
user may want to know when a formula error occurs. Butnow and then, the user may prefer to avoid
the messages. The user can do so by using an IF() function to check for an error.

For example, the formula below displays a blank if the division results in an error.
=]F(ISERROR(A1/B1), “”,A1/B1)

The user can adapt this technique to any operation. The original formula serves as the argument for
the ISERROR() function, and it repeats as the last argument of the IF() function, like this,

= JF(ISERROR(OriginalFormula),””,OriginalFormula)
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2.9 FORMULA AUDITING

The process of examining a worksheet for errors in formulas is referred to as auditing.

Finding and Correcting Errors in Calculations: Including calculations in a worksheet gives the
user valuable answers to questions about data. As is always true, however, itis possible for errors to
creep into the formulas. Excel makes it easy to find the source of errors in the formulas by identifying
the cells used in a given calculation and describing any errors that have occurred. Excel identifies
errors in several ways. The first way is to fill the cell holding the formula generating the error with
an error code.

If background error checking is enabled, a green triangular error indicator appears in the upper-
left corner of the cell when a cell contains an error and an alert options button appears to the left of
the cell when the cell is made active. If the mouse pointer is positioned on the alert options button,
a ScreenTip appears describing the nature of the error. Also, the user can click the button’s down
arrow to display a menu with options that provide information about the error and offer to help
the user fix it.

<[]

Invalid Name Errov

Fig.2.9.1: Alert options menu

Toenable background error checking: Click the Options button on the File Tab, and then click Formulas.
In the Error Checking section, select the Enable background error checking check box.

Another technique the user can use to find the source of formula errors is to ensure that the
appropriate cells are providing values for the formula. For example, user can calculate the total sales
for a product category but accidentally creates a formula referring to the products’ names, not their
prices. User can identify this kind of error by having Excel trace a cell’s precedents, which are the
cells with values used in the active cell’s formula. Excel identifies a cell’s precedents by drawing a
blue tracer arrow from the precedent to the active cell.

2.9.1 Correct common formula errors one at a time

1. Select the worksheet to check for errors.
2. If the worksheet is manually calculated, press F9 to recalculate now.

3. (Click the Error Checking button in the Formula Auditing group of the Formulas Tab. This will
display the Error Checking dialog box.

q-.
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Fig. 2.9.2: Locating errors in the worksheet

4. Mark common formula errors on the worksheet and correct them there.

5. Click Show Calculation Steps to open the Evaluate Formula dialog box which will show each
successive step of the calculation after the user clicks on the Evaluate button. (The Evaluate
Formula dialog box can also be opened by selecting the cell containing the error and clicking
on Evaluate Formula button in the Formula Auditing group of the Formulas Tab.)

Evaluate Formula o En
Beference: Eysbuation:
Sheet 115135 = [SUM{All ALZ)
The nest evalastion will result in an error.
| Evaluste || Cose |

Fig. 2.9.3: Debugging a formula
2.9.2 Add cells to the Watch Window

1. Select the cells to watch.

2. OntheFormulas Tab, in the Formula Auditing group, click Watch Window. The Watch Window
dialog box gets displayed.

Watch Window v R
2. Add Watch- teh

Book Sheet Neme  Cell Value Formuls

Fig. 2.9.4: Watch Window dialog box
3. Click Add Watch.

Add Watch
kﬂm: you would lie t watch the valise of: =
=
Fig. 2.9.5: Adding cells to the Watch Window
4. Click Add.
5. Repeat steps 3 and 4 to add as many cells as the user wants to check.

5. Move the Watch Window to the top, bottom, left, or right side of the window, where it doesn’t
cover the worksheet.
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6. To display the cell that an entry in Watch Window refers to, double-click the entry. This way
the user can track the cells that are to be checked, without having to switch to the sheet where
the formula is to check its result.

2.9.3 Display the relationships between formulas and cells

To assist in checking the formulas, use the Trace Precedents and Trace Dependents commands to
graphically display, or trace the relationships between the cells and formulas with tracer arrows.
1. OntheFile Tab, click Options, and then click Advanced.

2. Inthe Display options for this workbook section, select the workbook user wants, and then
check that Allis selected under For objects, show heading.

3. If formula references cells in another workbook, open that workbook. Microsoft Excel cannot
go to a cell in a workbook that is not open.

4. Do one of the following,.
A) Trace cells that provide data to a formula (precedents)
1. Select the cell that contains the formula for which the user wants to find the precedent cells.

2. Todisplay atracerarrow to eachcell that directly provides data to the active cell: On the Formulas
Tab, in the Formula Auditing group, click Trace Precedents.
Blue arrows show cells with no errors. Red arrows show cells that cause errors. If selected
cell is referenced by a cell on another worksheet or workbook, a black arrow points from the
selected cell to a worksheeticon. The other workbook must be open before Excel can trace these
dependencies.

3. Toidentify the nextlevel of cells that provide data to the active cell, click Trace Precedents again.

4. Toremove tracer arrows one level at a time, starting with the precedent cell farthest away from
the active cell, on the Formulas Tab, in the Formula Auditing group, click the arrow next to
Remove Arrows, and then click Remove Precedent Arrows. To remove another level of tracer
arrows, click the button again.

B) Trace formula that reference a particular cell (dependents)

1. Select the cell to identify the dependent cells.

2. Todisplay a tracer arrow to each cell that is dependent on the active cell, on the Formulas Tab,
in the Formula Auditing group, click Trace Dependents.

3. Toidentify the next level of cells that depend on the active cell, dick Trace Dependents again.

4. Toremove tracer arrows one level ata time, starting with the dependent cell farthestaway from
the active cell, on the Formulas Tab, in the Formula Auditing group, click the arrow next to
Remove Arrows, and then click Remove Dependent Arrows. To remove another level of tracer
arrows, click the button again.

C) To see all the relationships on a worksheet

1. Inanempty cell, type = (equal sign).
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2. Click the Select All button.

Select All button
% A

1

3. Selectthecell, and on the Formulas Tab, in the Formula Auditing group, click Trace Precedents
twice.

4. Toremoveall tracer arrows, on the Formulas Tab, in the Formula Auditing group, click Remove
Arrows.
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e Tolearn formatting and restructuring of worksheets

e Tolearn creating and using charts

e Towork with sparklines

¢ Tounderstand the concept of macros
e Tocreate and run macros

e Tocreate hyperlinks

e To open non-Excel files in Excel

MS-Excel provides several features to format the text data and numeric data for better representation
of the worksheet data. Formatting adds interest and readability to documents. You can format
documents in Excel 2010 with any of these three methods:

3.1.1 Formatting commands

Format textand individual characters: To make text stand out, change the font, borders, fill, numeric
formatting, column widths and row heights. The usual formatting icons are available in the Home
Tab as well as in the Format Cells dialog box.To format the text in a cell or the selected characters,
click a button on the Home Tab. (See Fig. 3.1.1)

E| Home Inserd Page Layout Formula: Dxta Renew View Audd-Ins

e : . = T T I o -
CF e r=— W T Y
e Proomisi | B Lo B W || M aceens & %0 | Gl oF S TOBN S0, | et DEt Chint

Olipboaid . Foni A Alignment . Number - Styles Cafl
Fig.3.1.1: Home Tab
3.1.2 Cell styles

Styles of a cell to identify titles, headings and accent cells by applying new themes to change the
look and feel of a document. To distinguish between different types of information in a worksheet,
apply borders to cells, shade cells with a background color or shade cells with a color pattern.

3.1.3 Table styles

The fundamental use of Excel being for analyzing two-dimensional tables of data; a worksheet
contains headings at the top and thenrows of data. The Format as Table style helps in creating tables
with banded rows, border colors, patterns, intonations for totals and so on.
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3.2 FORMATTING WORKSHEET-FORMATTING COMMANDS

The formatted report in Fig. 3.2.2 is more interesting and at ease to read than the unformatted one
in Fig. 3.2.1 for the following reasons:

® Thereader can instantly focus on the totals for each line.

e Headings are aligned with the data.

e  Borders break the data into sections.

®  Accent colors highlight the subtotals and totals.

e Thetitleis prominent, in a larger font and a headline typeface is used.

e  Numeric formatting has removed the extra decimal places and added thousands separators.

e  The column widths are adjusted properly.

e Ashortrow adds a visual break between the product lines.

e Headings for each product line are rotated, merged and centered.

A R C n F F G

1 |Astonishing Treadmill Inc.
Z |Sales Forecast
3 | 2011
2 n
5 |Line Product |Jan Fcb Mar Ql Apr
6 [Consumer A431 278.00 285.00 271.00 834.00 291.
7 AbB3b 357.00 334.00 387.00 1078.00 456.
8 ABBH 161.00 144.00 244.00 549.00 165.
) B116 12B8.00 413.00 425.00 1296.00 A18.
10 B319 711.00 7006.00 704.00 2181.00 657.
11 D553 128.00 116.00 104.00 348.00 147.
12 D335 376.00 405.00 378.00 1155.00 471.
13 D801 353.00 352.00 377.000 1082.00 366.
14 D314 256.00 274.00 2735.00 845.00 354.
15 E156 625.00 611.000 724.00 1960.00  700.
16 E476 458.00 471.00 475.00 1408.00 4834,
17 Subtntal 24171.00| 4141.00 4432.00] 17744.00 4R19.
18 | Profession K121 174.00 244.00 149.00 567.00 193.
19 Kbos 245.00 321.00 27200 838.00 2205,
an AIT12 2n1 nn 269 NN 215

Fig. 3.2.1: Unformatted Report
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~ Boldtext Headings aligned with data
Largerfontsize Italic text Numericformatting
with commas Borders between Quarters
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! Free Trading Compan [
%*Product Sales 2011

Feb Mar Q1| Apr May Jun 'Q2| 1 Aug sep Qi Ot Mov Dec Q4| Tota
285 271 834 291 12 24 917| 24 258 259 71| 27 473 302 1048|3500
T LiT ] ART 1,078 ass asa 1 1.19% 440 ATH L4 1 1.1 a0
s 28 549 s 225 213 [F ) 10 10 239 549 156 185 587 P,
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o 2M 1P 549 94 315 E11 LO2O| 62 351 M LOES| 3M 3/ 212 83 3,00

471
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Separator row

Merged, centered, and rotated headings

Fig. 3.2.2: Formatted Report

Formatting is normally carried out in the Format Cells dialog box or using the formatting icons
located on the Home Tab. Most icons from the Formatting toolbar are in the Font, Alignment and
Number groups on the Home Tab (see Fig. 3.2.3).

Arial E == ¥ = Wrap Text General -
B 7 U~ EE = ‘EE §§ Fa Merge & Center v | $ ~ % ¢ | %8 5%
Faont M | Alignment M | MNumber la |

Fig. 3.2.3: Formatting toolbar

The four ways to access the Format Cells dialog box, which provides access to additional settings,
such as Shrink to fit, Strikethrough and more border settings, are:

® Press Ctrl+1, which is Ctrl and the number 1 or press Ctrl+Shift+F to display the Font tab on
the same dialog box.
e (lick the dialog boxlaunchericons in the lower-right corner of the Font, Alignment or Number

INFORMATION TECHNOLOGY 225



groups on the Home Tab.
e Right-click any cell and select Format Cells.
® Select Format Cells from the Format drop-down list in the Cells group on the Home Tab.
As shown in Fig. 3.2.4, the Format Cells dialog box includes the following six tabs:

¢ Number— Gives absolute control over numeric formatting. We can choose from 96,885 built-in
formats or use the Custom category to create our own.

e Alignment— Offerssettings for horizontal alignment, vertical alignment, rotation, wrap, merge
and shrinking to fit.

Font— Controls font, size, style, underline, color, strikethrough, superscript and subscript.

Border — Controls line style and color for each of the four borders and the diagonals on each
cell.

Fill — Offers 16 million fill colors and patterns. Cell gradients are also available.
Protection — Used to lock or unlock certain cells.

Formt Cells_ Ea===)

Number | Aignment | Font | Border | Fil | Protection
Category:

General . | Sample

Currency

Accounting . (|

Date Decomal places: 2 -

Time [] Use 1000 Separator (,)

Percentage

Fraction Megative numbers:

Sdentific -
Text 1234, 10

Specal (1234.10)

Caism (1234.10)

Number is used for general display of numbers. Currency and Accounting offer specialized
formatting for monetary value,

[ ok || cancel

Fig. 3.2.4: Format Cells Dialog Box
3.2.1 Numeric Formatting

For changing Numeric Formats by using the Home Tab, there are three icons- currency, percentage
and comma style. Fig. 3.2.5 shows the Currency, Percentage, Comma, Increase Decimal and
Decrease Decimal buttons in the Number group of the Home Tab.The General drop-down menu
in the Number group has commonly used number styles (see Fig. 3.2.6), the range A2:F12 shows
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these styles applied to four different numbers.

By applying different number formats, user can change the appearance of numbers without changing
the number. A number format does not affect the actual cell value that Microsoft Excel uses to
perform calculations. The actual value is displayed in the Formula Bar. Fig. 3.2.6 is a summary of
the number formats that are available on the Home Tab in the Number group. To see all available
number formats, click the Dialog Box Launcher button in the Number group.

Currency Drop-Down

Percentage Comma

Geperal " .- Increase Decimal
$0~1 % 8 ;%8 ___Decrease Decimal

5 English [U.5.)

£ English (U.K.)
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More Accounting Formats...

Fig. 3.2.5: Number Formats
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Fig. 3.2.6: Number Format Styles
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3.3 CELL STYLES
3.3.1 Aligning Cells

Worksheets look best when the headings above a column are aligned with the data in the column.

Excel’s default behavior is to left-align text and right-align values and dates. Alignment refers to
the position of cell contents within a cell. In most cases, the user can apply any of the alignment
options to cells that contain text, values or the results of formulas. The alignment options are in
the Alignment tab of the Format Cells dialog box and some of the options are also represented by
buttons in the Alignment group of Home Tab.

¥-  Orientation Top
- 5 e _ Middle
-3 Merge & Center|~ ¥ Angle Counterclockwise Bottom
j . % Angle Clockwise |
{ =4 Merge & Center = =
' erges [§ vertical Text = == ¥~ = Wrap Text
= Merge Across £ tats Tout | e || o
j = Q1 RotateText Up el = r_ﬁ Merge & Center -
__j Merge Cells |& Rotate Text Down
| - Alignment
ﬁ Unmerge Cells ¥ Format Cell Alignment
Left
Center
Right

Fig. 3.3.1: Aligning Text - Cells

To access the alignment options, select the cells to format and then select any of the alignment
command from the Alignment group on the Home Tab. Alternatively, right-click on the cells the
user wants to format and choose the Format Cells command from the shortcut menu that appears.
Both methods open the Format Cells dialog box. Click on the Alignment tab to display it. (See
Fig. 3.3.2). The Alignment tab of the Format Cells dialog box offers additional alignment choices
such as justified and distributed.

Align Left - Aligns cell contents along the left edge of the cell

Align Right - Aligns cell contents along the right edge of the cell

Center - Centers the cell contents within the cell

Top Align - Aligns text to the top of the cell

Middle Align - Aligns text so that it is centered between the top and bottom of the cell
Bottom Align - Aligns text to the bottom of the cell

Orientation - Allows the user to rotate text

Decrease Indent - Decreases the margin between the border and the text in the cell

Increase Indent - Increases the margin between the border and the text in the cell

Wrap Text - Wraps the text within a cell so it does not cross adjoining cells or get cut off
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Number | Alignment I Font I Border I Fill IPrntecﬁon
Text alignment Crientation
Horizontal: [ ]
_Ge-r;rd g B Indent:
Vertical: 0 =2l
T - |

[ Justify distributed

Text control
["] wirap text

[ | Shrink to fit

[] Merge celis
Right-to-eft

Text direction:

|Context |z [

Fig. 3.3.2: Alignment Tab in the Format Cells dialog box

3.3.2Formatting Font

There are three icons in the Font group on the Home Tab for changing font size:

The Increase Font Size (A”) icon increases the font size of the selected cells to the next larger
setting.

The Decrease Font Size (A") icon decreases the font size of the selected cells to the next smaller
setting.

The Font Size drop-down offers a complete list of font sizes. The user can hover over any font
size to see the Live Preview of that size in the selected cells of the worksheet.

By using the Font tab of the Format Cells dialog box, the user can also apply Strikethrough,
Superscript and Subscript effects (see Fig. 3.3.4).

INFORMATION TECHNOLOGY 229



)

’ Dffice automation-MS-Excel 2010

Decreasefontsize _

Increasefont size _
Font Style .
Font5|ze_|
me Insert PTge Layout For‘mulas Data
Calibri ~ 111 - A A
24 -
matpPainter | ® £ R - | E~-| 2~ A~
H - Font -
> = I~ |
B C D

Line
consumer A451 236.66
AG36 4567.88
Fig. 3.3.3: Font group on the Home Tab
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Fig. 3.3.4: Format Cells-Font Tab
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3.3.3Borders and Fill Patterns

There are many unique combinations of borders for any four-cell range. The Borders drop-down
in the Font group on the Home Tab offers commonly used border options plus five border tools.
The border drawing tools is the fastest way to create anything other than basic borders. The Draw
Border Grid option in the drop-down list will draw a border around each individual cell in a range.
The Font group on the Home Tab offers a paint bucket drop-down and an 'A'icon drop-down. The
paint bucket is a color chooser for the background fill of the cell.

Border Drawing Tools Font Colour
Fill Color-patterns ‘
me Insert Page Layou Formjulas Data
Calibri - 11 A AT = o
- :
- - % - 4 -
mat Painter B 7 e i P é = =
i - Font
- S~
B = D

Line IlProduct

Jan

nsumer !A451

236.66

| |A636

4567.88

|

Fig. 3.3.5: Border-Fill Patterns-Font Color

3.3.4 Adjusting Column Widths and Row Heights

The width of every column in a worksheet can be adjusted to reduce wasted space and allow a
report to fit on one page. To adjust Column width or Row height, use one of the following methods:

Click the border between the column headings and drag to the left to make the column narrow
and to the right to make the column wide. A ToolTip appears, showing the width in points and

Double-click the border between column headings to adjust the column to fit the widest value

Select many columns and drag the border for one column, the width for all columns is adjusted.

Select many columns and double-click one of the borders between column letters, all the columns

°
pixels.
°
in the column.
adjust to fit their widest value.
°

Using the ribbon select one or more columns. From the Cells group on the Home Tab, select

Format, Column Width. Then enter a width in characters and cli

ck OK.
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Fig. 3.3.6: Widening a Column
3.4 COPYING FORMATS

We usually find similar sections of data in an Excel worksheet, hence after a user spends time to
format the first section it would save time and effort to be able to copy the formats from one section
to another section. This can be achieved in one of the following two methods, pasting formats and
using the Format Painter icon.

Pasting Formats

An option on the Paste Options menu allows the user to paste only the formats from the Clipboard.
The rules for copying and pasting formats are as follows:

If the selection is one cell, the user can paste the formats to as many cells as he wants.

If the selection is one row tall and multiple cells wide, the user can paste the formats to multiple
rows and the final paste area will be as wide as the original copied range.

e If the selection is one column wide and multiple cells tall, the user can paste the formats to
multiple columns and the final paste area will be as tall as the original copied range.

The steps to copy formats are:

1. Selectaformatted section of areport. The selection can be one cell, one row of cells or arectangular
range of cells.

2. Press Ctrl+C to copy the selected section to the Clipboard.

3. Select an unformatted section of the worksheet. If the selection in step 1 is a rectangular range,
then select just the top-left cell of the destination range.

4. Press Ctrl+V to paste. Press Ctrl again to open the Paste Options menu, as shown in Fig. 3.4.1.
Press R to paste only the formats. The formats from the original selection are copied to the new
range. Although the amounts initially changed after pressing Ctrl+C, the original amounts are
restored after pressing R.

5. If the copy is to be made into multiple target destinations to format, repeat step 4 as needed.

But while using the Paste Formats method it does not change column widths. To copy column
widths without pasting values, on the Home Tab, click the Paste drop-down and then select
Paste Special, Column widths, OK, as shown in Fig. 3.4.2.
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Using the Format Painter

The Format Painter icon appears in the Clipboard group on the Home Tab. To copy a format from
a source range to a destination range, follow these steps:

1. Select the source range. To copy column widths, the source range must include complete
columns.

2. Click the Format Painter icon once in the Clipboard group on the Home Tab. The mouse icon
changes to a plus and a paintbrush.

3. Usethemousetoclickand dragtoselecta destinationrange. If the source range was five columns
wide, the destination range should also be five columns wide.

4. To copy a format to many different ranges; after selecting the source range, double-click the
Format Painter icon. When done with formatting the ranges, press Esc or single-click the Format
Painter icon to turn off the feature.

3.5 CONDITIONAL FORMATTING

Conditional Formatting icon in the Styles group on the Home Tab helps in easy to use data
visualization.To apply conditional formatting in Excel 2010, select the cells the user want to
analyse and then click Home Tab > Styles > Conditional Formatting. The possibilities in data
visualizations are:

3.5.1 Highlight Cells Rules
When the user chooses this option he can highlight data that:

e isgreater thana value

e islessthanavalue

® isbetweenahigh and low value

e isequaltoavalue

e contains a value

e isadate thatoccurs in a particular range

e iseither unique or duplicated elsewhere in the worksheet

3.5.2 Top/Bottom Rules

Whereas the Highlight Cells Rules (above) involve comparison of cell data with values that the
user specifies, Top/Bottom Rules apply formatting to cells whose values fall in the top x% or the
bottom y % etc. The actual options here are:

e topl0

e top10%

e  bottom 10

e  bottom 10%

® aboveaverage

® Dbelow average
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3.5.3 Data Bars, Color Scales, Icon Sets

Data bars, color scales and icon sets all provide a colourful, graphical way to provide a visual
representation of how the data in each cell compares to the other cells in the worksheet.

e Addingcolor, bold, italic, patterns (Color Scales) to cells based on the cell values. (see Fig. 3.5.1)

e Addingdatabars (Gradient Fill) to cells based on the cell value. The old conditional formatting
applies one colorif a value exceeds a certain amount; a color scale applies a range from a gradient
based on how high the value is. (see Fig. 3.5.2)

e Addingicon sets (Shapes, Directions) to cells based on the cell value. (see Fig. 3.5.3)

e Toidentify cells those are above average, the top or bottom n% of cells, duplicate values etc.
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Fig. 3.5.2: Data Bars-Gradient Fill
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» Format all cells based on their values

» Format only cells that contain
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» Format only values that are above or below average
» Format only unique or duplicate values

» Use a formula to determine which cells to format

Edit the Rule Description;
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Fig. 3.5.3: Icon Sets
3.6.1 Excel Tables

A table is a range of cells that hold data, with each row corresponding to a single occurrence of an
entity or one record of data. For example, each row might describe an invoice, a customer or an
inventory item. Each column in the table creates another field for each row. Fields might include
invoice number, customer name and total sales. A table usually includes headings in the first row.
The methods to define a table in Excel 2010 are:

e Chooseacellin the data set and then select Table option in the Tables group on the Insert Tab.

® Select a cell in the data set and then select Home, Styles, Format as Table option in the Styles
group on the Home Tab. Choose a style and then press OK.

e Selectacellin the data set and press Ctrl+T.
® Selectacell in the data set and press Ctrl+L.

The Format as Table icon of the Styles group in the Home Tab provides a predefined table format
to a selected cell range. This feature displays an extensive Table gallery with formatting thumbnails
divided into three sections — Light, Medium and Dark — each of which describes the intensity of the
colors used by the various formats.The simple range in Fig. 3.6.1 makes a suitable table because each
row in this range is a record and each column is a field. The Fig. 3.6.2 shows the table with banded
rows and columns where the range has been formatted using one of the Format as Table styles.
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A B i D E F
1 Amount [Interest [Salvage |#of Life Expect.
2 Item Financed |Rate Value Payments|(in years)

3 Car 14500.00 0.09 500.00 60.00 10.00

4 |Stereo 2500.00 0.12 100.00 24.00 7.00

5 Computer 1500.00 0.10 25.00 12.00 5.00

6 Television 1000.00 0.17 10.00 12.00 10.00

Fig. 3.6.1: Range of cells

]
A A c D E F |
1 |Columni ~ |Amount - [Interest ~ [Salvage - |#of - |Life Expect. ~ ||
2 [ltem Financed |Rate Value Payments|(in years) |||
3 |car 14500.00 0.09 500.00]  60.00 10.00||
4 |stereo 2500.00 0.12| 100.00 24.00 7.00||
5 |Computer |  1500.00 010/  25.00]  12.00 5.00||
6 [Television 1000.00 0.17 10.00 12.00 10.(1]1"

Fig. 3.6.2: A table style applied to the range of cells
3.7 RESTRUCTURING WORKSHEETS

The worksheet in MS Excel can be restructured by freezing panes, splitting panes to help the user

navigate in large worksheets.

3.7.1 Freeze Panes

The Freeze Panes command freezes portions of a worksheet, typically column and row headings,
so that we can view distant parts of the worksheet while the headings remain in place. Follow these
steps to freeze panes in a worksheet:

Position the cell on the column or the row from where to freeze the panes.

Columns: Select the column to the right of the columns that is to be frozen. For example, click
any cell in column B to freeze column A.

e Rows:Select therow below the rows is to be frozen. For example, click any cell inrow 4 to freeze

rows1,2and 3.

¢ Columns and rows: Click the cell below the rows and to the right of the columns to be frozen
— essentially, the first cell that should not be frozen. For example, click cell B2 to freeze both

column A and row 1.

Freeze Panes option is available in the Window group on the View Tab.

e

T
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Fig. 3.7.1: Freeze Panes
3.7.2 Splitting Panes

Splitting Panes is another feature that can help handle a large worksheet. By using the Split Panes
feature located in the Window group on the View Tab, different areas of the worksheet can be
viewed simultaneously. Split any sheet in a workbook horizontally, vertically or both vertically and
horizontally into separate panes and scroll the worksheet in each pane so that the user can easily
compare data from two separate worksheet locations. The user can make the panes in a workbook
window disappear by double-clicking anywhere on the split bar that divides the window.

To splita worksheetinto two (upper and lower) horizontal panes, we can drag the splitbar — located
rightabove the scroll arrow at the very top of the vertical scroll bar — down until the window divides
as we want it. Use the following steps:

Click the vertical split bar and hold down the mouse button.

The mouse pointer changes to a double-headed arrow with a split in its middle (like the one
used to display hidden rows).

Drag downward until we reach the row at which we want the worksheet window divided.

A gray dividing line appears in the worksheet window as we drag down, indicating where the
window will be split.

Release the mouse button.

Excel divides the window into horizontal panes at the pointer's location and adds a vertical
scroll bar to the new pane.
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Fig. 3.7.2: Horizontal Splitting Pane
3.8 EXCEL CHARTS

Charts are graphical representations of worksheet data.User can use charts to present complicated
data to people who want to interpret the data quickly.When user creates a chart, user can either
embed it in a worksheet or create a new chart sheet in the workbook. If the chart is in a separate
sheet, user can set it up with its own printing options, such as wide carriage or in color.

3.8.1 Components of a Chart

A chart graphically represents numerical data. Every chart is based on a data range of a worksheet
in Excel. This range is called the Source Data. A simple chart has one series of data that includes the
following components:

e Series Name: This is one cell that contains the name of the series. An example might be a cell
with the value “East Region.”

® Series Values: This is a row or column of cells that contain the individual sales for each time
period.

e Category Labels: This is a row or column of cells that contain the name for each time period.
The Category Labels typically have the same size and shape as the Series Values.

® Chart area: Everything inside the chart window, including all parts of the chart (labels, axes,
data markers, tick marks and other elements listed here).

e Data marker: A symbol on the chart that represents a single value in the worksheet. A data
marker (or data point) may be a bar in a bar chart, a pie in a pie chart or a line on a line chart.
Data markers with the same shape or pattern represent a single data series in the chart.
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Data series: A group of related values, such as all the values in a single row in the chart. A chart
can have just one data series (shown in a single bar or line), but it usually has several.

Axis: A line that serves as a major reference for plotting data in a chart. In two-dimensional
charts there are two axes — the x-axis (horizontal/ category) and the y-axis (vertical/value). In
most two-dimensional charts (except bar charts), Excel plots categories (labels) along the x-axis
and values (numbers) along the y-axis. Bar charts reverse the scheme, plotting values along the
x-axis. Pie charts have no axes. Three-dimensional charts have an x-axis, a y-axis and a z-axis.
The x- and y-axes delineate the horizontal surface of the chart. The z-axis is the vertical axis,
showing the depth of the third dimension in the chart.

Tick mark: A smallline intersecting an axis. A tick mark indicates a category, scale or chart data
series. A tick mark can have a label attached.

Plot area: The area where Excel plots the data, including the axes and all markers that represent
data points.

Gridlines: Optional lines extending from the tick marks across the plot area, thus making it
easier to view the data values represented by the tick marks.

Chart text: A label or title that we add to the chart. Attached text is a title or label linked to an
axis such as the Chart Title, Vertical Axis Title and Horizontal Axis Title that we can't move
independently of the chart. Unattached text is text that we add with the Text Box command
button in the Text group on the Insert Tab of the Ribbon.

Legend: A key that identifies patterns, colors or symbols associated with the markers of a chart

data series. The legend shows the data series name corresponding to each data marker (such as
the name of a column in the column chart).
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Fig. 3.8.1: Components of a Chart

240 INFORMATION TECHNOLOGY



Working with Worksheets, Charts, Macros and Hyperlinks i

3.8.2 Inserting a Chart by Choosing a Chart Type

There are 73 basic chart types from seven drop-down icons on the Insert Tab as shown in Fig. 3.8.2.
The first six of these drop-downs hold the most popular charting types. The following seven drop-
downs are available in the Charts group on the Insert Tab.
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Fig. 3.8.2: Types of Charts

e Column: Itincludes 2-D Column, 3-D Column, Cylinder, Cone and Pyramid chart types. All
column chart types feature markers that relate the vertical height to size.
Line: It includes 2-D Line and 3-D Line chart types.
Pie: Itincludes 2-D Pie and 3-D Pie chart types. A pie chartis suitable for a data set that has only
one series of information.

e Bar:Itincludes 2-D Bar, 3-D Bar, Cylinder, Cone and Pyramid chart types. All bar chart types
feature markers that relate the horizontal width to size.

® Area:ltincludes2-D Areaand 3-D Area chart types. Area charts are similar to line charts except
that the area underneath the line is filled with color.

® Scatter: Itis used to plot data on x and y axes.

e Other Charts: The Stock, Surface, Doughnut, Bubble and Radar charts.

3.8.3 Creating Charts

At the bottom of each charting drop-down is the link All Chart Types. After a chart is created, the
user can either click All Chart Types or select Chart Tools, Design, Type, Change Chart Type.

e

1‘.’ -

T

=
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Clicking either button leads to the Change Chart Type dialog box (see Fig. 3.8.3). In the Change
Chart Type dialog box, the Column, Line, Bar and Area charts have multiple groups that repeat
these three or four chart styles. For the most part, the various groups switch between rectangles,
cubes, cylinders, cones, pyramids, lines showing markers and lines without markers. The following
are the three basic patterns:

e Clustered: Ina clustered chart, bars from each series are plotted side-by-side. This type of chart
allows the user to compare each element to the next. A clustered chart is shown in the lower-left
corner of Fig. 3.8.4.

e Stacked:Inastacked chart, bars from each series are plotted on top of each other. With this type
of chart, it is very easy to tell if the total of all series is increasing or decreasing, but it is difficult
to tellif a particular series (other than the first series) increases from month to month. A stacked
chart is shown in the upper-right corner of Fig. 3.8.4.
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Fig. 3.8.4: Clustered, stacked and 100% stacked
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e 100% Stacked: In a 100% stacked chart, bars from each series are plotted on top of each other
and all bars are scaled to have a height of 100%. This chart type helps to tell which data points
make up the largest percentage of each bar. A 100% stacked chart appears in the lower right
corner of Fig. 4.8.4.

® 3-D chart types: Here the markers for each series are placed in front of each other. The 3-D
column type of chart is shown in the upper-right corner of Fig. 3.8.5.
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Fig. 3.8.5: 3-D Chart Types
3.8.4 Chart Layout - Customize the Chart Type

The first decision in creating a chart is to choose a chart type and the next decision is to choose a
chart layout. The Chart Layouts gallery is on the Design Tab in Excel 2010. The most commonly
used 4 to 12 combinations are found in the Chart Layouts gallery on the Design Tab in Excel 2010.
There are 12 layouts available for line charts and 11 layouts for column charts as shown in Fig.
3.8.6. To customize the colors on a chart, from the Design Tab open the Chart Styles gallery. There
are 48 styles in this gallery, as shown in Fig. 3.8.6. The colors and effects in this gallery will change
depending on the Theme chosen on the Page Layout Tab.
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Fig. 3.8.6: Chart Layouts
3.8.5 Moving or Resizing a Chart

Move a chart by clicking the border of the chart and dragging to a new location. To identify the
exact location in a chart to move or resize hover the mouse above the chart and wait for a ToolTip
to appear. If the ToolTip reads Chart Area, then the user can click and drag the entire chart.There
are many spots inside of a chart that show a four-headed arrow on mouse hover over them to do
any one of the following:

®  Move the plot area within the chart area
®  Move the legend within the chart area
®  Move the chart area within the chart container

To move a chart to a new location, click inside a whitespace somewhere outside the plot area. For
example, click the whitespace between the axis values or the whitespace above the legend.
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Fig. 3.8.7: Chart Moving —Resizing
3.8.6 Changing Chart Settings Using the Layout Tab

In the Design Tab, the user selected a built-in chart layout to create a certain combination of titles,
legend, data labels, data table, axes, gridlines and background. By using the Layout Tab, the user
can customize the settings for those elements.The Layout Tab offers easy-to-find drop-downs to
control the major elements of a chart. There are drop-down options for the 11 major elements of a
chart such as the Chart Title, Legend and Data Labels. Fig. 3.8.8 shows the Layout Tab.
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Fig. 3.8.8: Chart Tools -Layout Tab
3.8.7 Using the Format Tab

The Chart Tools-Format Tab in Excel 2010 contains command buttons that make it easy to format
particular chart elements. The methods to select individual chart elements are:

e Click the element directly in the chart to select it — use the ScreenTip that appears at the mouse
pointer to identify the chart object before selecting.

e (lick the name of the chart element on the Chart Elements drop-down list in the Current

Selection group on the Format Tab. The Chart Elements combo box displays the current selected
element.
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Format the element by selecting the appropriate command button in the Shape Styles group
or by clicking the Format Selection button in the Current Selection group to open the Format
dialog box for that element and use its options to make the desired changes.

Move the element within the chart by positioning the arrowhead pointer over the element and
then dragging it around. With some elements, such as the legend, the selection handles help to
resize or reorient the object.

Remove the element from the chart by pressing the DELETE key.

All chart elements have shortcut menus attached to them. After selecting a part or element of
the chart, the user can open the shortcut menu by right-clicking the chart object.

3.8.8 Adding New Data to a Chart by Pasting

Adding new data to an existing chart can be done in two methods.

Follow these steps to expand the chart by pasting new data on the chart:

Make sure that the new data has a heading consistent with the old data.
Select the new data including the heading,.

Press Ctrl+C to copy the new data.

Select the chart.

Press Ctrl+V to paste the new data on the chart.
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Fig. 3.8.10: Add New Data to Chart

To change the range of the source data that is the basis for the chart, use the Select Data Source
dialog box. The Select Data Source dialog box enables the user to choose a different source range
for an existing chart. We can also use this dialog box to switch the row and column values, change
the order of the data series used in the chart and indicate how to deal with hidden and empty cells
in the data range being charted.

® Select the chart and then, on the Chart Tools-Design Tab, click the Select Data button in the
Data group.

e C(lickand draginthe worksheet to select the new datarange.The Select Data Source dialog box
appears (see Fig. 3.8.11). The Collapse/Expand button to the right of the Chart data range box
helps to select the range and return to the dialog box.

e Release the mouse button.The Select Data Source dialog box reappears and the new datarange
appears in the Chart data range box.

e (lick OK. The Select Data Source dialog box closes and the chart updates to display the new
data source.
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Fig. 3.8.11: Select Data Source dialog box
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3.8.9 Line Charts

Data that is arranged in columns or rows on a worksheet can be plotted in a line chart. Line charts
can display continuous data over time, set against a common scale and are therefore ideal for
showing trends in data at equal intervals. In a line chart, category data is distributed evenly along
the horizontal axis and all value data is distributed evenly along the vertical axis.User should use a
line chart if the category labels are text and are representing evenly spaced values such as months,
quarters or fiscal years. This is especially true if there are multiple series-for one series, user should
consider using a category chart. User should also use a line chart if user has a few evenly spaced
numerical labels, especially years. If user has more than ten numerical labels, use a scatter chart
instead. Line charts have the following chart subtypes:

e Line and Line with Markers: Displayed with or without markers to indicate individual data
values, line charts are useful to show trends over time or ordered categories, especially when
there are many data points and the order in which they are presented is important. If there are
many categories or the values are approximate, user should use a line chart without markers.

e Stacked Line and Stacked line with Markers: Displayed with or without markers to indicate
individual data values, stacked line charts are useful to show the trend of the contribution
of each value over time or ordered categories. If there are many categories or the values are
approximate, user should use a stacked line chart without markers.

e 100% Stacked Line and 100% Stacked Line with Markers: Displayed with or without markers
to indicate individual data values, 100% stacked line charts are useful to show the trend of the
percentage each value contributes over time or ordered categories. If there are many categories
or the values are approximate, user should use a 100% stacked line chart without markers.

e 3-D Line: These charts show each row or column of data as a 3-D ribbon. A 3-D line chart has
horizontal, vertical and depth axes that user can modify.
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Fig. 3.8.12: Line Chart
3.8.10 Column Charts

Data thatis arranged in columns or rows on a worksheet can be plotted in a column chart. Column
charts are useful for showing data changes over a period of time or for illustrating comparisons
among items. In column charts, categories are typically organized along the horizontal axis and
values along the vertical axis.
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Fig. 3.8.13: Column Chart

Column charts have the following chart subtypes:

Clustered Column and Clustered Column in 3-D: Clustered column charts compare values
across categories. A clustered column chart displays values in 2-D vertical rectangles. A clustered
column in 3-D chart displays the data by using a 3-D perspective only. A third value axis (depth
axis) is not used.

Stacked Column and Stacked Column in 3-D: Stacked column charts show the relationship
of individual items to the whole, comparing the contribution of each value to a total across
categories. A stacked column chart displays values in 2-D vertical stacked rectangles. A 3-D
stacked column chart displays the data by usinga 3-D perspective only. A third value axis (depth
axis) is not used. User can use a stacked column chart when user has multiple data series and
when user wants to emphasize the total.

100% Stacked Column and 100% Stacked Column in 3-D: 100% stacked column charts and
100% stacked column in 3-D charts compare the percentage that each value contributes to a total
across categories. A 100% stacked column chart displays values in 2-D vertical 100% stacked
rectangles. A 3-D 100% stacked column chart displays the data by using a 3-D perspective only.
A third value axis (depth axis) is not used. User can use a 100% stacked column chart when
user has three or more data series and user wants to emphasize the contributions to the whole,
especially if the total is the same for each category.

3-D Column: 3-D column charts use three axes that we can modify (a horizontal axis, a vertical
axis and a depth axis) and they compare data points along the horizontal and the depth axes.
User can use a 3-D column chart when user wants to compare data across the categories and
across the series equally.

Cylinder, Cone and Pyramid: Cylinder, cone and pyramid charts are available in the same
clustered, stacked, 100% stacked and 3-D chart types that are provided for rectangular column
charts and they show and compare data the same way. The only difference is that these chart
types display cylinder, cone and pyramid shapes instead of rectang]les.

3.8.11 Bar Charts

Data that is arranged in columns or rows on a worksheet can be plotted in a bar chart. Bar charts
illustrate comparisons among individual items.
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Fig.3.8.14: Bar Chart

Consider using a bar chart when:

The axis labels are long.
The values that are shown are durations.

Bar charts have the following chart subtypes:

Clustered Bar and Clustered Bar in 3-D: Clustered bar charts compare values across categories.
In a clustered bar chart, the categories are typically organized along the vertical axis and the
values along the horizontal axis. A clustered bar in 3-D chart displays the horizontal rectangles
in 3-D format; it does not display the data on three axes.

Stacked Bar and Stacked Bar in 3-D: Stacked bar charts show the relationship of individual
items to the whole. A stacked bar in 3-D chart displays the horizontal rectangles in 3-D format;
it does not display the data on three axes.

100% Stacked Bar and 100% Stacked Bar in 3-D: This type of chart compares the percentage
that each value contributes to a total across categories. A 100% stacked bar in 3-D chart displays
the horizontal rectangles in 3-D format; it does not display the data on three axes.

Horizontal Cylinder, Cone and Pyramid: These charts are available in the same clustered,
stacked and 100% stacked chart types that are provided for rectangular bar charts. They show
and compare data the same way. The only difference is that these chart types display cylinder,
cone and pyramid shapes instead of horizontal rectangles.

3.8.12 Area Charts

Data thatis arranged in columns or rows on a worksheet can be plotted in an area chart. Area charts
emphasize the magnitude of change over time and can be used to draw attention to the total value
across a trend. For example, data that represents profit over time can be plotted in an area chart to
emphasize the total profit.

By displaying the sum of the plotted values, an area chart also shows the relationship of parts to a
whole.
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Area charts have the following chart subtypes:

2-D Area and 3-D Area: Whether they are shown in 2-D or in 3-D, area charts display the trend
of values over time or other category data. 3-D area charts use three axes (horizontal, vertical
and depth) that we can modify. Asarule, we should consider using aline chartinstead of a non-
stacked area chart, because data from one series can be obscured by data from another series.

Stacked Area and Stacked Areain 3-D: Stacked area charts display the trend of the contribution
of each value over time or other category data. A stacked area chart in 3-D is displayed in the
same way but uses a 3-D perspective. A 3-D perspective is not a true 3-D chart — a third value
axis (depth axis) is not used.

100% Stacked Area and 100% Stacked Area in 3-D: 100% stacked area charts display the trend
of the percentage that each value contributes over time or other category data. A 100% stacked
area chart in 3-D is displayed in the same way but uses a 3-D perspective. A 3-D perspective is
not a true 3-D chart — a third value axis (depth axis) is not used.

3.8.13. Surface Charts

Surface charts are smooth lines between adjacent data points. It is difficult for the eye to follow the
label on the x-axis up to the point on the surface chart. Fig. 3.8.16 shows a surface chart. Data that
is arranged in columns or rows on a worksheet can be plotted in a surface chart. A surface chart is
useful when user wants to find optimum combinations between two sets of data. Asina topographic
map, colors and patterns indicate areas that are in the same range of values.

User can use a surface chart when both categories and data series are numeric values.

To make surface charts easier to read, we can add drop lines from each point on the surface
chart.

Select the chart.
On the Layout Tab, in the Analysis group, select Lines, Drop Lines. Excel draws a vertical line

from the x-axis to the surface of the chart, as shown in Fig. 3.8.16. Vertical drop lines make it
easier to figure out where each data point crosses the chart.
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Fig. 3.8.16: Surface Charts-Drop Lines

Surface charts have the following chart subtypes:

® 3-D Surface: 3-D surface charts show trends in values across two dimensions in a continuous

curve. Colors in a surface chart do not represent the data series; they represent the distinction
between the values.

e  Wireframe 3-D Surface: When displayed without color on the surface, a 3-D surface chart is
called a wireframe 3-D surface chart. This chart shows only the lines. This chart type is useful
for faster plotting of large data sets.

e Contour and Wireframe Contour charts are surface charts viewed from above. In a contour

chart, colors represent specific ranges of values. A wireframe contour chart is displayed without
color.

3.8.14 Trendline Charts

Data presented with complicated functions for calculating linear regression lines can be visually
represented with a simple plot of the data on a chart with a trendline. A line chart shows progress
toward a goal for the first eight days of a month, as shown in Fig. 3.8.17. Excel can add a trendline

to the chart and extend the trendline to predict the final goal. Follow these steps to add a trendline
toachart:

® Select a chart that contains data of past actuals.

® On the Layout Tab, in the Analysis group, select the Trendline drop-down. As shown in

Fig.3.8.17, there are four trendlines options to predict the future. The Format Trendline dialog
box appears.

In the Format Trendline dialog box, enter a positive value in the Forecast Forward section.
To display a legend on the chart, type a custom name for the Trendline name.

Choose the Line Style category to change the line style to a dashed line to indicate that the
projection is not real data but is a mathematical projection of what could happen.
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Fig.3.8.17: TrendLine chart

3.8.15 Candlestick Stock chart with volume

Candlestick chart is a style of bar-chart used primarily to describe price movements of a security,
derivative or currency over time. This chart type is often used in combination with the volume bar
chart for technical analysis of stock and foreign exchange patterns. The four varieties of stock market
charts track the historical stock performance and require different organization for the data. The

order of the data must match the following requirements exactly:

il

; ++E
1] 1

Stock | |
IM| |M+Ei+

| Volume-High-Low-Close

Fig. 3.8.18: Stock Chart Types

High-Low-Close: These charts require four columns of data: date, high, low and close.

Open-High-Low-Close: These charts require five columns of data: date, open, high, low and

close.

e Volume-High-Low-Close: These charts require five columns of data: date, volume, high, low
and close.

® Volume-Open-High-Low-Close: These charts require six columns of data: date, volume, open,
high, low and close.
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Microsoft Corporation (Public, NASDAQ:MSFT)

Day | Volume | Open High Low Close
1-Jun 76.16 25.53 26.31 25.52 25.89
2-Jun 65.72 26.06 26.48 25.73 26.46
3-Jun 67.84 26.55 26.93 26.41 26.86
4-Jun 89.83 26.10 26.57 25.62 25.79
7-Jun 80.46 25.82 25.83 25.24 25.29
8-Jun 87.35 25.25 25.26 24.65 25.11
9-Jun 87.81 25.22 25.52 24.75 24.79

10-Jun 78.95 25.13 25.15 24.78 25.00

11-Jun 68.06 25.04 25.72 24,77 25.66

12-Jun 50.97 25.86 25.96 25.47 25.50

15-Jun 81.64 25.75 26.65 25.74 26.58

16-Jun 48.70 26.47 26.58 26.23 26.32

17-Jun 48.00 26.56 26.67 26.04 26.37

18-Jun 52.08 26.37 26.53 26.17 26.44

21-Jun 54.63 26.78 26.89 25.89 25.95

22-Jun 55.99 26.16 26.45 25.76 25.77

23-Jun 61.47 25.78 25.78 25,22 25.31

24-Jun 85.25 25.46 25.72 24.93 25.00

25-Jun 156.26 25.05 25.11 24.31 24.53

28-Jun 73.79 24,51 24.61 24,12 24.31

29-Jun 119.89 24.13 24.20 23.11 23.31

30-Jun 81.06 23.30 23.68 22.95 23.01

Fig. 3.8.19: Stock Chart-Data

Microsoft Corporation
(Public, NASDAQ:MSFT)
270.00 27.00
240.00 D | |
180.00 T ilr I-—rl - 25.00
150.00
24.00
120.00
90.00 23.00
60.00
22.00
30.00
0.00 21.00
123 47 8 9101112151617 1821 2223 2425 2829 30
\_ v,
Fig. 3.8.20: Candlestick-Stock Chart
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3.8.16 Pie Chart - Small Pie Slices

Inmany data series, a few pie slices take up 80 percent of the pie and many tiny slices account forthe
rest of the pie. To visualize the small sectors, the solution is to rotate the pie so that the smaller pie
slices are near the front.

Enter one series of data. Sort the values from high to low.

Create a pie chart by using the 3-D Pie type.

In the Labels group of the Layout Tab, turn off the legend.

In the same group, select the Data Labels drop-down and then select More Data Label Options.
Turn off the value and turn on Category Name and Percentage. Choose Best Fit.

Right-click in the pie chart and select Format Data Series. The Format Data Series dialog box
appears.

In the Format Data Series dialog box, the first category is Angle of First Slice. Move this up
to between 150 and 160 to rotate the last slices to the right-front position. In this position, the
smaller slices are in front, so there is more room for labels to appear near each other, as shown
in Fig. 3.8.21.

For small data points at the end of a pie chart series and to visualize these smaller segments
change the chart type to a special type called Bar of Pie where the smallest few categories are
exploded out and shown as a bar chart next to the pie.

Votes

e dllConservative
14%

Q0% 2%

Fig. 3.8.21: 3-D Pie Chart

To change an existing pie chart to a Bar of Pie chart, follow these steps:

Select the chart. In the Type group of the Design Tab, select Change Chart Type. The Change
Chart Type dialog box appears.

In the Change Chart Type dialog box, select the last option for pie charts: Bar of Pie. Click OK
to close the dialog box.

Right-click the chart and select Format Data Series. The Format Data Series dialog box appears.
The user can now have control over the number of values in the bar chart.
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3.8.17 XY (Scatter) Chart

Fig. 3.8.22: Bar of Pie Chart

A scatter chart plots the values for two variables as a set of points on a graph. One variable controls
the position on the x-axis of a point, whilst the other variable controls the position on the y-axis.
While in a line chart the x-axis represents different categories, in a scatter chart it represents the
actual values of the variable. The trendline helps in understanding the data better; it represents a
linear equation (option- linear trendline).

MONTH |DEEBIE Ti WARY BILL BETTY

JAN Rs. 1130 |Rs. 1215|Rs. 1089 |Rs. 597 |Rs. 1595 | Rs. 14.12
FEB Rs. 1567 | Rs. 1287 | Rs. 10.66 | Rs. 1556 | Rs. 7.45 | Rs 15.90
MARCH |Rs 1377 |[Rs 1467 [Rs 1322 |Rs 1698 |Rs 950 |Rs 1430
APRIL | Rs. 9.88 [Rs. 10.37 | Rs. 11.35 | Rs. 18.00 | Rs. 15.56 | Rs. 15.20
IMAY Rs. 1061 |Rs. 980 |Rs 890 |Rs 1298 |Rs 620 |Rs 1145
JUNE Rs 1534 |Rs 899 |Rs 1420 |Rs 1189 | Rs 1067 | Rs 1299

COMPUTER SALES INC.

R=.20.00

Rs.18.00 A3

R5.16.00 -

5.16. |
' ik e & z *JAN
Re14.00 x re | ;
Rs.12.00 Y ! ‘ 3 I MFEE
. ' *

Rs.10.00 ‘ . i A MARCH
R5.8.00 = # APRIL
R5.§.00 +* e i may
Rs.4.00 & JUNE
Rs.2.00

Rs - T T T T
0 1 2 3 4 5 5 7

Fig. 3.8.23: XY Scatter-Chart

INFORMATION TECHNOLOGY



&

Working with Worksheets, Charts, Macros and Hyperlinks i;

COMPUTER SALES INC.
Rs.20.00
Rs.18.00 5%
1600 TP W X W e
Rs.14.00 - 4 -
N ! e MARCH
Rs.10.00 ' .
Rs 800
N L MAY
Rs.6.00 *
@ JUNE
Rs.4.00 , .
Rs.2.00 #—=Linear (MARCH)
Rs.- . : : .
0 2 4 5 &

Fig. 3.8.24: XY Scatter Chart-TrendLine-Linear Equation
3.8.18 Time Series Chart

Data that is collected over a period of time is called time series data. A series of seconds, minutes,
hours, days, weeks, months, quarters or perhaps number of years may represent time. Often, we
draw graphs of time series data as line graphs that can be used to make predictions and draw
conclusions. In this graph, time is measured on the horizontal axis and the variable being observed
is measured on the vertical axis.

10 Per Unil Stock price
Week | Rupees

g I 1 503

= 5

3 457

8 F 448

[ 408

7 / [(] 214

7 338

B PN [] 412

™ [] 21

a g 10 825

g \‘ / W\j T E

4 12 583

\/ 13 471

3 14 48

2 16 Bbd

17 52

ik 832

- 8 5327

20 LITE]

o Eil BES

0 5 10 is5 20 25 30 i 375

Rupees e

a5 247

Fig. 3.8.25: Time Series Chart

An observed time series can be decomposed into three components: the trend (long term direction
without calendar related effects), the seasonal (systematic, calendar related movements) and the
irregular (unsystematic, short term fluctuations).

3.8.19 Bubble Chart

A scatter chart or an XY chart shows points in a two-dimensional x,y-coordinate grid and is useful
to explore the relationship between two measures. By using a bubble chart, we can display the
relationship between three variables. For example, in Fig. 3.8.26, the chart compares used vehicle
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prices from the local newspaper. The table shows age in year, miles and the asking price. Ina bubble
chart, the first column is plotted along the x-axis. The second column is plotted along the y-axis. The
price becomes the size of the bubble at the intersection of each x, y coordinate. The size of the sphere
at each intersection communicates about a third dimension - the relative price. Bubble charts have
the following chart subtypes:

¢ Bubble and Bubble with 3-D Effect: Bubble charts are similar to xy (scatter) chart, but they
compare sets of three values instead of two. The third value determines the size of the bubble
marker. User can choose a bubble or a bubble with a 3-D effect chart subtype.

2 [ & c 1 o | r E | & H 1 1 X |
1f|Age Mileage  Prige
._Z‘ 3 46 i
E 3 m B Price by Age & Wiles
4 2 5 bl
E s @ W
E 5 T 15
7] 6 7 15
8 g 7 13
B 7 ) 13
1] 1 9 10
1 g I 10
|14 12 6 5
19 1 E) H '
14 3 109 7 -7 (1] 2 4 1] ] L] 12 14 16
i s Title
1
|

Fig. 3.8.26: Bubble Chart
3.8.20 Radar chart

Also known as a spider chart or a star chart because of its appearance. It plots the values of each
category along a separate axis that starts in the center of the chart and ends on the outer ring. Data
that is arranged in columns or rows on a worksheet can be plotted in a radar chart. Radar charts
compare the aggregate values of multiple data series. Each data series in a chart has a unique color
or pattern and is represented in the chart legend.

Radar charts include the following chart subtypes:

e Radar and Radar with Markers: With or without markers for individual data points, radar
charts display changes in values relative to a center point.

e Filled Radar: Here the area covered by a data series is filled with a color.

ExpensesinRs| Jan | Feb | Mar
Utibties ¥3810 001 3, 00 2 00|
Salaries

et | MNowv Dec

£ 626 00( 43846 00| 32600 00 ZZ286.00) 134237 00
0| 75000 00| &7000 00| 37000 00| 100000 00| 20000 0O
G, 00| 51376, 00| 28606 00) 36791 ZII:‘ HETH00 54246 lei:
121440023862 00) 18279 00] 4032 00| 24248 00)

Supplies 24136 00 23457 00| 10271 00|

e
=-=Galaries
Equipment

=1 Upplies

Fig. 3.8.27: Radar Chart
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3.8.21 Doughnut Chart

This is similar to a pie chart, a doughnut chart shows the relationship of parts to a whole, but a
doughnut chart can contain more than one data series. Each data series that is plotted ina doughnut
chartadds aring to the chart. The first data series is displayed in the center of the chart. The doughnut
chart subtypes are:

e Doughnut: Displays data in rings, where each ring represents a data series. If percentages are
displayed in data labels, each ring will total 100%.

e Exploded Doughnut: Much like exploded pie charts, exploded doughnut charts display the
contribution of each value to a total while emphasizing individual values, but they can contain
more than one data series.

Expenses inRs| Jan Feb | Mar
Utilities 33810.00| 32677.00| 22659.00
Salaries 87000.00| 87000.00| 8700000
Equipment | 33374.00| 66246.00| 46500.00
Supplies 24136.00( 23457 00| 10271.00

= Utilities Salaries
= Equipment uSupplies
40% 1%
52%

Fig. 3.8.28: Doughnut Chart
3.8.22 Rotating 3-D Excel Chart

3-D charts help in understanding of height, width and depth using the 3-D View dialog box.
First select a chart and then choose the Chart --> 3-D View. The Apply button in the 3-D
View dialog box shows a preview of how settings affect the chart without having to close
the dialog box. Not all chart types are available in a 3-D subtype and not all charts that are
available in 3-D have all the same settings. The 3D View is used in rotating an Excel chart left
or right. A complete 360 percent of rotation is available for all 3-D charts, except the Bar chart.
Fig. 3.8.29 shows a chart formatted with different rotation settings that have 0% rotation, 60%
rotation, 120% rotation and 270% rotation.

e The0% rotation view is acceptable because the frontmost series is smaller than the series behind
it.

e The 60% rotation view serves this data well because both series are easy to see.

e The120% view hides most of the lesser-valued series.

e The270% view does not create a conflict of the two series, but instead makes seeing all the data
points within each individual series possible. Even adding a change to the elevation setting will
not help much.

. :)‘”'.
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0° Rotation
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270° Rotation

#
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Fig. 3.8.29: 3-D Rotation
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Fig. 3.8.30: Sample data
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Adjusting the perspective makes parallel lines seem to come together in the distance. Perspective
provides charts with an effect of objects that are closer appearing larger and those that are farther
away appearing smaller; in other words, perspective adds depth to a chart. Fig. 3.8.31 shows the
same column chart plotted twice. All settings are the same except for perspective.

® The chart on the left has a perspective setting of 0. All the columns are the same size and there
is no perception of depth.

e Thechartontherighthasa perspective setting of 100 (the maximum setting). The columns seem
to shrink in size, looking from front to back.

The charts in Fig. 3.8.31 show the perspective as applied to a series of data points (the columns).
Fig.3.8.32 shows another example of perspective. The same line chart is plotted twice. The chart on
the left has a low perspective setting of 30. The chart on the right has a full perspective setting of 100.
The lines in the chart on the right seem to be heading slightly toward each other. This is a common
depth perception, such as when railway tracks seem to converge in the distance.

300000.00
- 250000.00 ? 0
-+ 250000.00
L 200000.00 200000.00
150000.00
r 150000.00 100000.00
50000.00
100000.00
0.00
50000.00
0.00
(& o v =2 2 > @xx p m =
K888335:535¢E%
0 Elevation 160° Rotation 0 Perspective 0 Elevation 160° Rotation 100 Perspective

Fig. 3.8.31: 3D-Perspective-Column Chart
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Fig. 3.8.32: 3D-Perspective-Line Chart

3-D Attributes

Setting What It Does Possible Values

Elevation | Adjusts the over and under view. -90 to 90 for Column, Line,
Area and Surface charts; 0 to
44 for Bar charts; 10 to 80 for
Pie charts.

Rotation Adjusts the left and right view. 0to 360 for Column, Line, Pie,
Area and Surface charts; 0 to
44 for Bar charts.

Perspective |Controls the effect of the closer part of a chart|0 to 100 for Column, Line,
appearing larger and the farther part of a chart|Area and Surface charts. The
appearing smaller. This effect could be an|effect is not available for Bar
enhancement or a detriment to the appearance of a | or Pie charts.
chart, depending on how the effect appears given
the settings for the other 3-D attributes.

Right-Angle |Overrides the perspective effect and forces the|As a check box, available

Axes x-axis and y-axis to meet at a right angle. When the | for Column, Line, Area and
Right-Angle Axes check box is checked, the option | Surface charts.
to set perspective is not visible.

Height % of |Controls the height of the 3-D data series. The |5 to 500 for Bar, Column, Line,

Base setting works by gauging the height of the series as a | Pie, Area and Surface charts.
percentage of the base of the chart floor or plot area.

Auto Overrides the Height % of Base setting. When | As a check box, available for

Scaling applied, Excel adjusts the height and width ratio. |Column, Bar, Line, Area and

S urface charts.

Fig: 3.8.33: 3-D Attributes
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3.9 SPARKLINES

A sparkline is a tiny chart embedded in a worksheet cell that provides a visual representation of
data. They are used to show trends in a series of values, such as seasonal increases or decreases,
economic cycles or to highlight maximum and minimum values.They are intended to give the user
aquick look at trends or patterns that may not be easily spotted in the data itself. They demonstrate
the “what”, not the “why” of the data.

There are three types of sparklines available in Excel 2010:
e Line Sparkline

e  Column Sparkline

e  Win/Loss Sparkline

Line and column sparklines are just like regular line and column charts respectively. Win/Loss
sparklines show whether the data is positive (a win) or negative (aloss). Positive data is placed above
the sparkline’s x-axis and negative data below the x-axis. The x-axis is not shown, but is situated in
the middle of the cell.

A B & D E F G H
1 Qtrl Qtr2 Qtr3 Qtr4 Line Sparkline Column Sparkline Win/Loss Sparkline
2 Sales 5000 6000 2000 4000 . mm N - e -

Fig. 3.9.1: Sparkline examples

Because a sparkline is a tiny chart embedded in a cell, we can enter text in a cell and use a sparkline
as its background, as shown in the following figure.

Quarterty-sales

3.9.1 Why use Sparklines?

Data presented in arow or column is useful, but patterns can be hard to spot at a glance. The context
for these numbers can be provided by inserting sparklines next to the data. Taking up a small amount
of room, a sparkline can display a trend based on adjacent data in a clear and compact graphical
representation. Although it's not mandatory for a sparkline cell to be directly next to its underlying
data, it is a good practice.

We can quickly see the relationship between a sparkline and its underlying data and when our data
changes we can see the change in the sparklineimmediately. In addition to creating a single sparkline
for arow or column of data, we can create several sparklines at the same time by selecting multiple
cells that correspond to underlying data.

We canalso create sparklines for rows of data that we add later by using the fill handle on an adjacent
cell that contains a sparkline.

One advantage of using sparklines is that, unlike charts, sparklines are printed when we print a
worksheet that contains them.
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3.9.2 Creating a Sparkline
1.

Select an empty cell or a group of empty cells in which the user wants to insert one or more
sparklines.

2. On the Insert Tab, in the Sparklines group, click the type of sparkline that the user wants to
create: Line, Column or Win/Loss.

WA e [Muf

line Column Win/loss

Sparklines

The Create Sparklines dialog box appears.

1%

Choose the data that you want
Data Range: [l ::J

Choose where you want the sparkdines to be placed
Location Range: I$H$20 E:J

| OK I Cancel

Fig. 3.9.2: Creating sparklines

3. Inthe Data Range box, type the range of the cells that contain the data on which the user wants
to base the sparklines. We can also select the range using the mouse.

3.9.3 Customizing Sparklines

When one or more sparklines are selected, the Sparkline Tools appear, displaying the Design Tab.
On the Design Tab, we can choose one or more of several commands from among the following
groups: Sparkline, Type, Show, Style and Group. We can use these commands to create a new
sparkline, change its type, format it, show or hide data points on a line sparkline, set options on the
vertical axis or control how empty or zero values are shown in the sparkline.

AT W ' High Point . f .‘.:” ¢ Color * W :_I
l” “‘* oo Dl iﬁ\{x’\v\/\ u"‘ . f\/\ '*"-“\..*"h "- At f” .

Fig. 3.9.3: Sparkline Tools — Design Tab

A) Control which value points are shown

We can highlight individual data markers (values) in a line sparkline by making some or all of the
markers visible.
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To show all values, select the Markers check box.
To show negative values, select the Negative Points check box.

To show the highest or the lowest values, select the High Point or Low Point check boxes
respectively.

e Toshow the first or the last values, select the First Point or Last Point check boxes respectively.
B) Format sparklines
1. Select a single sparkline or a sparkline group.

2. To apply a predefined style, on the Design Tab, in the Style group, click a style or click the
arrow at the lower right corner of the box to see additional styles.

3. Toapply specific formatting, use the Sparkline Color or the Marker Color commands.
C) Show and customize axis settings

We can select Date Axis Type (in the Group group, click the arrow below the Axis button) to format
the shape of the chart in a sparkline to reflect any irregular time periods in the underlying data.

A -
05

- 2 Clear =
Horizontal Axis Options
General Axis Type
v | Date Axis Type...
Clomaas s

Sparkline Date Axis Type

T U T T I LT T

Fig. 3.9.4: Applying the Date Axis Type

Inaline sparkline, applying the Date Axis Type can change the slope of a plotted line and the position
of its data points in relation to each other.

Inacolumn sparkline, applying the Date Axis type can change the width of and increase or decrease
the distance between the columns, as shown in the following figure.

Trend
[22 1/31/2008 3/31/2008 10/31/2008 Trend (Data Axis Type)

22 - 10 2C_—-__- I

Fig. 3.9.5: Sparkline with and without the Date Axis Type

In the example shown here, there are two column sparklines that use data from the same range. The
sparkline with the “Trend” label uses the General Axis Type and the sparkline with the “Trend
(Date Axis Type)” label uses the Date Axis Type. In each sparkline, the first two data points are
separated by two months and the second and third are separated by seven months. By applying the
Date Axis Type, the space between the three columns changes proportionally to reflect theirregular
time periods.

X
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We can also use these Axis options to set minimum and maximum values for the vertical axis of a
sparkline or sparkline group. Setting these values explicitly helps us control the scale so that the
relationship between values is shown in a more meaningful way.

1. With the sparkline or sparkline group selected, in the Group group, click the arrow below the
Axis button.

2. Under Vertical Axis Minimum Value Options or Vertical Axis Maximum Value Options,
click Custom Value.

3. Set minimum or maximum values that the user feels, will best emphasize the values in the
sparklines.

We can increase the height of the row that contains the sparkline to more dramatically emphasize
the difference in data values if some are very small and some are very large.

We can also use the Plot Data Right-to-Left option to change the direction in which data is plotted
in a sparkline or sparkline group.

If there are negative values in the data, we can emphasize this by showing a horizontal axis in the
sparkline.

1. With the sparkline or sparkline group selected, in the Group group, click the arrow below the
Axis button.
2. Under Horizontal Axis Options, click Show Axis.
Any sparklines that contain negative data will display a horizontal axis at 0.
D) Handle empty cells or zero values
We can control how a sparkline handles empty cells in a range (and thus how the sparkline is
displayed) by using the Hidden and Empty Cell Settings dialog box.
Hidden and Empty Cell Settings 21|
Show empty cells as: (+ Gaps
" Zero
" Connect data points with line
[~ Show data in hidden rows and columns

oK I Cancel

Fig. 3.9.6: Handling empty cells or zero values

To open this dialog box, on the Design Tab, in the Sparkline group, click the arrow to the right of
Edit Data and then click Hidden & Empty Cells.

3.9.4 Deleting Sparklines

1. Selectasingle sparkline or a sparkline group.

2. Right-clickand select Sparklines. From the sub-menu, select Clear Selected Sparklines or Clear
Selected Sparkline Groups.
Or

On the Design Tab, in the Group group, click the arrow to the right of Clear button and then
select Clear Selected Sparklines or Clear Selected Sparkline Groups.
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3.10 MACRO

A macro is a way to automate a task that is to be performed repeatedly or on a regular basis. It is a
series of commands or actions that can be stored and run whenever we need to perform the task. We
canrecord or build amacro and then play the macro to automatically repeat the series of commands
or actions.

A macro is a program that uses Visual Basic Applications (VBA) code to automate a sequence of
actions or instructions. A macro can be simple and consist of only a few steps or commands or be
quite complex, involving large amounts of data manipulation and calculations.

Macros can be saved with the workbook in which they were created or they can be saved in a
separate personal macroworkbook where they are more accessible. For macros stored in personal macro
workbook, Excel creates a hidden personal macro workbook (Personal.xlsb), if it does not already
exist and saves the macro in this workbook. This workbook is saved in the C:\ Users\ username\
AppData\ Local\ Microsoft\ Excel\ XLStart folder. Macros stored in personal macro workbookcan
be used later on in other workbooks also.

The user must decide whether to use absolute or relative cell reference. Use absolute cell reference
if it requires that the macro recorded always occur in the same cell(s). Select relative cell reference
if the user wants the macro to happen in whatever cell user chooses each time the macro is used.

3.10.1 Recording a Macro

Before recording a macro, make sure that the Developer Tab is visible on the ribbon. If it is not
there, do the following;:

e (lick the File Tab.
e (lick Options and then click the Customize Ribbon category.

e Under Customize the Ribbon, in the Main Tabs list, select the Developer check box and then
click OK.

Set the security level temporarily to enable all macros by doing the following steps:

1. Onthe Developer Tab, in the Code group, click Macro Security.

/_'a:‘ - P Record Macro

= E Use Relative References
Visual Macros
Basic Iy Macro Security

Code

The Trust Center dialog box appears.
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Trusted Publizhers

Macro Settings

Trusted Locations
" Disable all macros without notification

Trusted Dacuments ¥ Disable all macros with notification

Add-ins " Disable all macros except digitally signed macros
{7 Enable all macros (not recommended; potentizlly dangerous code can run)
Activex Settings
Macre Settings Developer Macro Settings
Protected “Wiew [ Trustaccess to the WBA project object model

Message Bar
External Cantent
File Block Settings

Privacy Options

oK I Cancel

m—

Fig. 3.10.1: Enabling all macros

2. Under Macro Settings, select Enable all macros (not recommended; potentially dangerous
code can run).

3. Click OK.

The steps to record a macro are:

1. Onthe Developer Tab, in the Code group, click Record Macro. The Record Macro dialog box

appears.
Macro name:
I Macrol
Sharteut key:

e [

Skore macro in:

ITl‘is Workbook ;I

Description:

| oK I Cancel

Fig. 3.10.2: Recording a macro

2. Inthe Macro name box, enter a name for the macro.
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Note: The first character of the macro name must be a letter. Subsequent characters can be letters,
numbers or underscore characters. Spaces cannot be used in a macro name. If we use a macro
name thatis also a cell reference, we may get an error message that the macro name is not valid.

Toassign a CTRL combination shortcut key to run the macro, in the Shortcut key box, type any
lowercase letter or uppercase letter that the user wants to use.

Note: The shortcut key will override any equivalent default Excel shortcut key while the
workbook that contains the macro is open.

In the Store macro in list, select the workbook where the macro is to be stored. It contains the
options Personal Macro Workbook, New Workbook and This Workbook.

In the Description box, type a description for the macro.
Click OK to start recording the macro.

Perform the actions that are to be recorded. Remember that all of the actions will be recorded
as part of the macro, so try not to make any errors.

On the Developer Tab, in the Code group, click Stop Recording.

ﬁ .; dl Stop Recording
= __3 :

E Use Relative References
Visual Macros :
Basic A\ Macro Security

Code

Note: To use relative references, on the Developer Tab, in the Code group, select Use Relative

References.

3.10.2 Running a Macro

1. Onthe Developer Tab, in the Code group, click Macros. The Macro dialog box appears.

Macro name:

2 x|

Macral 2.

Macroz

L L

Macros in: |n|| Open Warkbooks

Description

Step Inta
Edit
Create

Delete

dildd;

Qptions. ..

Cancel

d

Fig. 3.10.3: Running a macro

2. Select the required macro.

3. Click Run.

. :)‘”'.
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Alternatively, we can use the keyboard shortcut (if defined while recording the macro) to run the
macro.

3.10.3 Assigning Macro to a Button

Following are the steps to create a button:

1. Onthe Developer Tab, in the Controls group, click Insert.
2. Click Button from the drop-down list.

|';;L S [ Prop)
7}\5 . Q@J\.’ic'
In'ert IL“ljll' ﬂ i
Form Controls
=2V EEe
ﬁ"i Ad: 8 4| EEEH
Button (Form Control]

wm BV AR &
EOoAEFRR

Fig. 3.10.4: Inserting a button

3. Drag to draw the button on the worksheet. A dialog box will open up as shown in the figure

below.
2]x]
Macro name:
IHead'ng_I"‘Iacro EH Edit I

Heading Macro

-]

Macros in: Al Open Workbooks :]

Description

| oK I Cancel

Fig. 3.10.5: Assigning macro to the button

4. Select the macro to be run on the click of this button.
5. Click OK.

3.10.4 Deleting a Macro

1. Do one of the following:
‘ e  Open the workbook that contains the macro to be deleted.
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e Ifthe macrois stored in the personal macro workbook (Personal.xlsb) and this workbook
is hidden, do the following to unhide the workbook:
a) Onthe View Tab, in the Window group, click Unhide.
b) Under Unhide Workbooks, click PERSONAL and then click OK.

2. Onthe Developer Tab, in the Code group, click Macros. The Macro dialog box appears.
3. Inthe Macros in list, select the workbook that contains the macro to be deleted.
4. Inthe Macro name box, click the name of the macro to be deleted.

5. Click Delete.

3.11 HYPERLINK

A hyperlink is a link from an Excel file that opens a Web page or another file when it is clicked.

3.11.1 Create a Hyperlink to a new file

1. Onaworksheet, click the cell where the user wants to create a hyperlink.

Tip: We can also select an object, such as a picture or an element in a chart, that we want to use
to represent the hyperlink.

2. Onthe Insert Tab, in the Links group, click Hyperlink.
<y

el
Hyperiink

Links

Tip: We canalsoright-click the cell or graphic and then click Hyperlink or we can press CTRL+K.
The Insert Hyperlink dialog box appears.

fimcrmperinc TP

Link to: Text to display: | < <Selection in Document>> ScreenTip... I
iC| Look in: Documents | 3 :
gt [ T
age |, Fax - Bookmark... I
Cyurent | pragments
|, Google Tak Received Fles
Place in This | My Articulste Projects
Document Browsed | () My Data Sources
Pages |, Notes
Creats New Regent |, Scanned Documents
Document Fias |, UpdaterS
|, Web Page Maker ﬂ
J Addrgss: | =l
E-mad Address
O | Cancel I

Fig. 3.11.1: Insert Hyperlink dialog box

3. Under Link to, click Create New Document.

INFORMATION TECHNOLOGY 271



4.

8.

' Office automation-MS-Excel 2010

2%

Link to: Text to display: |< <Selection in Document >> ScreenTig. .. I
IC] MName of new document:
Emt:;gﬂea l
‘Web P
* rulpath:
C:\UsersiNidhilDocuments| Change... l
P‘nmgms
Document:

il When to edit:
m " Edk the new document later
(5 Edit the new document now

E-mad Address

Fig. 3.11.2: Creating a hyperlink to a new document
In the Name of new document box, type a name for the new file.

Tip:To specify a location other than the one shown under Full path, the user can type the new
location preceding the name in the Name of new document box or the user can click Change
to select the required location and then click OK.

Under When to edit, click Edit the new document later or Edit the new document now to
specify when the user wants to open the new file for editing.

In the Text to display box, type the text that the user wants to use to represent the hyperlink.

To display helpful information when the user rests the pointer on the hyperlink, click ScreenTip,
type the text that the user wants in the ScreenTip text box and then click OK.

2]
Screen]ip text:

Note: Custom ScreenTips are supported in Microsoft® Internet
Explorer® version 4 or later,

oK Cancel

Fig. 3.11.3: Specifying the ScreenTip for the hyperlink
Click OK.

3.11.2 Create a Hyperlink to an Existing File or Web page

1.

2.
3.
4

On a worksheet, click the cell or the object where the user wants to create a hyperlink.
On the Insert Tab, in the Links group, click Hyperlink.
Under Link to, click Existing File or Web Page.

Do one of the following:
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e Toselectafile, click Current Folder and then click the file that the user wants to link to.

Tip: We can change the current folder by selecting a different folder in the Look in list.

e Toselecta Web page, click Browsed Pages and then click the Web page that the user wants
to link to.

e Toselectafile that has been recently used, click Recent Files and then click the file that the
user wants to link to.

e Toenter the name and location of a known file or Web page that the user wants to link to,
type that information in the Address box. Q

e Tolocate a Web page, click Browse the Web button below the Text to display box,
open the Web page that the user wants to link to and then switch back to Excel without
closing the browser.

5. If the user wants to create a hyperlink to a specific location in the file or on the Web page, click
Bookmark and then double-click the bookmark that the user wants to use.

Note: The file or Web page must have a bookmark to be linked to.
6. Inthe Textto display box, type the text that the user wants to use to represent the hyperlink.

7. Todisplay helpful information when the user rests the pointer on the hyperlink, click ScreenTip,
type the text that the user wants in the ScreenTip text box and then click OK.

8. Click OK.
3.11.3 Create a Hyperlink to a Specific Location in a Workbook

1. Onaworksheet of the source workbook, click the cell or the object where the user wants to create
a hyperlink.

2. OntheInsert Tab, in the Links group, click Hyperlink.
3. Under Link to, do one of the following;:
° To link to a location in the current workbook, click Place in This Document.

215%]
Link to: Text to display: [Sheet1!Al ScreenTig. ..
19 Type the cell reference:
Existing File or |Al
Web Page
Or select a plage in this document:
= Cell Reference
Sheet1
Place in This
Document Sheet2
Sheat3
v Defined Names
t]
Create New
Document
E-mail Address
| OK I Cancel

Fig. 3.11.4: Creating a hyperlink to a specific location in the workbook
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e To link to a location in another workbook, click Existing File or Web Page, locate and
select the workbook that the user wants to link to and then click Bookmark. Do one of the
following:

®m  IntheOrselectaplace in this document box, under Cell Reference, click the worksheet
that the user wants to link to, type the cell reference in the Type the cell reference box
and then click OK.

= Inthelistunder Defined Names, click the name that represents the cells that the user
wants to link to and then click OK.

4. Inthe Text to display box, type the text that the user wants to use to represent the hyperlink.

5. Todisplay helpful information when the user rests the pointer on the hyperlink, click ScreenTip,
type the text that the user wants in the ScreenTip text box and then click OK.

6. Click OK.
3.11.4 Create a Custom Hyperlink by using the HYPERLINK function

We can use the HYPERLINK function to create a hyperlink that opens a document that is stored on
a network server, an intranet or the Internet.

Syntax: HYPERLINK(link_location, [friendly_name])

Link_location is the path and file name to the document to be opened as text. It can be a text string
enclosed in quotation marks or a cell that contains the link as a text string.

Friendly_name is the jump text or numeric value that is displayed in the cell. It is displayed in blue
and is underlined. If it is omitted, the cell displays the link_location as the jump text. It can be a
value, a text string, a name or a cell that contains the jump text or value.

Examples:

=HYPERLINK("http:/ / example.microsoft.com/report/budget report.xlsx", "Click for report") will
create a hyperlink to a worksheet named Budget Report.xlsx stored on the Internet at the location
named example.microsoft.com/report and displays the text “Click for report”.

=HYPERLINK("[http:/ /example.microsoft.com/report/budget report.xlsx]Annual!F10", D1) will
create a hyperlink to cell F10 on the worksheet named Annual in the workbook Budget Report.xlsx,
whichis stored on the Internet at the location named example.microsoft.com/report. The cell on the
worksheet that contains the hyperlink displays the contents of cell D1 as the jump text.

3.11.5 Edit a Hyperlink
1. Select the cell or graphic that contains the hyperlink to be changed.

Tip: To select a cell that contains a hyperlink without going to the hynerlink destination, click
the cell and hold the mouse button until the pointer becomes a cross and then release the
mouse button. We can also use the arrow keys to select the cell. To select a graphic, hold down
CTRL key and click the graphic.

2. OnthelInsertTab, in the Links group, click Hyperlink. The Edit Hyperlink dialog box appears.
Tip: We can also right-click the cell or graphic and then click Edit Hyperlink or we can press
CTRL+K.

3. Inthe Edit Hyperlink dialog box, make the required changes.

4. Click OK.
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3.11.6 Delete a Hyperlink

To delete a hyperlink, do one of the following:

To delete a hyperlink and the text that represents it, right-click the cell that contains the hyperlink
and then click Clear Contents.

To delete a hyperlink and the graphic that represents it, hold down CTRL and click the graphic
and then press DELETE.

To deactivate a single hyperlink, right-click the hyperlink and then click Remove Hyperlink.
The text remains in the cell, but it is no longer active nor is it formatted as a hyperlink.

To delete (deactivate) several hyperlinks at once, do the following:

Select a range of cells in which the user wants to remove the hyperlinks. The range of cells can
be discontiguous.

Position the mouse over any cell in the range that is selected, right-click and then click Remove
Hyperlinks.

3.12 OPENING NON-EXCEL FILES IN EXCEL

We can open many different types of files (Text file, Lotus 123, Quattro Pro, MS-Works or dBASE
files) in Excel. The files are opened directly on selecting it or sometimes the help of the Text Import
Wizard is required. To open a non-Excel file in Excel:

1.
2.

Click File Tab and then click Open.

In the box on the right of the File name box, select the type of file that has to be opened or select
All Files.

Locate the folder in which the file was saved.

Select the filename and click Open. The file may get opened or the Text Import Wizard may
appear.

If the Text Import Wizard appears, select Delimited under Original data type and then click
Next.

73
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The Text Wizard has determined that vour data is Ficed Width.
If this is correct, choose Mext, o choose the data bype that best describes your data,

21|

riginal data type

Choose the file bype that best describes your data;
| di - Characters such as commas or kabs separate each field,

(Ol ;
" Fixed width

- Fields are aligned in columns with spaces bebween each fisld,

Start import at row: |l E" File origin:

| 437 1 OEM United States

Preview of file Chwork ITTINIIT Advanced ITTifiles\exceliChapter-SiTransactions. bxE,

1['000111-03", "000528-07", " Product Detail®,3;17/2007 0:00:00,,"Lease" 0, N} *

2|'000111-03","000111-03", "Product Detail",1/11/2008 0:00:00,"Internet","C
"000311-01", “000311-01","Product Detail”,3/11/2008 0:00:00,"Referral”, "z

4]'000312-01", "000601-01", "Product Detail",3/12/2009 0:00:00,"Internet”, "2

5 |"000312-0z", "000312-02", "Product Detail",3/12/2008 0:00:00,,"P0 Net 30",

1 | 4

Cancel I < Back Il Mext = I Einiish |

Fig. 3.12.1: Selecting the original data type in Text Import Wizard

6. Markother delimiters until a parsed data, arranged in neat columns appears in the Data preview
window. Then click Next.

Test Import Wizard - Step 2 of 3 il!]

This screen lets vou set the delimiters your data contains, You can see how your kext is affected in the preview

belaw,
~Delimiters
I Treat consecutive delimiters as one
Text qualifier: |[" v
~Data preview
00111-03 PO0SZEE-07 Product Detsil PALT7/Z007 0:00:00 ease Sl
0011l1-0% PO0111-03 Product Detail LAL1/2008 0:00:00 Internet [ash
00311-01 P0O0311-01 Product Detail (FAlLLl/2008 0:00:00 Referral /10 Net 45
0031Z-01 pO0E01l-01 Praoduce Detail [FALZ/Z2009 0:00:00 Internet P10 Ner 45
D021Z-02 PO031Z-0Z [Product Detail (/lZ/2008 0:00:00 0 Net 20 -
4| | »

< Back || Mext = I

Fig. 3.12.2: Marking the delimiters in Text Import Wizard

Cancel I Einish I

7. Click the heading in the Data preview window for the column to be formatted. Select the data
format for the column under Column data format. Do this for all the columns to be formatted.
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8.

Colurnn data Format

7%

(¥ General ; i
- General' converts numeric values ko numbers, date values to dates, and all
Text remaining values ko kext,
(" pate: |MDY - Advanced...
™ Do not jmport column (skip)
Daka preview
Eensrg ensral ensral Censral Gensral 0|
QO005E22-07 Product Detail RALT/Z007 0:00:00 Lease A
000111-03 Product Detail Q1172008 0:00:00 Incernet [Cash
00211-01 [Product Detail [B/l1/2008 0:00:00 Referral P/10 Met 45
OO00&01-01 Product Detail BALZ 2009 0:00:00 Internet /10 Ner 45
iFlN00212-02 [Product Detail 37122008 0:00:00 D Net 20 :]
| I
Cancel I < Back | Mext = I

Fig. 3.12.3: Setting data format for all the columns

Click Finish and the data gets imported into the worksheet.
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This screen lets you select each calumn and set the Daka Farmat.
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e To gain understanding of Working with Tables

® Tounderstand Sorting, Filtering, Subtotal

e To understand Consolidation of Data

e To understand What if Analysis

e To understand use of Goal Seek, Scenarios, Solver

e To understand use of Statistical Analysis

Imagine making a long list of names and addresses or Telephone numbers or dates or anything
for that matter and putting it in order. Putting a list in order accomplishes several goals, including
making our list easier to read and use, making it appear more orderly and giving the content a
perceived priority. Now that priority can of course change, as the same list can be put in order
or sorted by any field within the list.

We enter data into an Excel Worksheet so that we can analyse it, manipulate it or turn it into
a report. So any serious user of excel should be comfortable working with lists (now Tables in
Excel 2010) organizing data, labeling it, editing it etc.

We can utilize the potential of Excel by putting data in tables.

0  Each row represents different transaction.
0O  Each column represents a different variable i.e. field.
0  Each column is headed by name of that variable or header.

In the Tables,we might have some preferred order for maintaining and viewing the records.
Depending on the need, we may want the table arranged alphabetically or date wise as in case
of Date of birth or some custom sort.

Tip:
Excel has got IntelliSense,we need to follow some rules to keep the data in Table format which
makes powerful data commands possible.

0 Use only a single row of headings above the data. If we need to have a two-row heading,
set it up as a single cell with two lines in the row.

0 Never leave one heading cell blank. We might do this if we add a temporary column. If we
forget to add a heading before we sort, this will affect the IntelliSense and Excel will sort
the headings down into the data.
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0 There should be no entirely blank rows or blank columns in the middle of our data. It is

okay to have an occasional blank cell, but we should have no entirely blank columns.

0O If our heading row is not in row 1, be sure to have a blank row between our headings and

any other filled cells.

0  Formatting the heading cells in bold will help the Excel’s IntelliSense Module understand

that these are headings.

4.1 SORTING

Excel allows us to sort on various criteria. We can sort data by:-

text (Ato Zor Z to A),

cell color,
font color or

O0D0O0OO0D o

cell icon.

Excel further gives us the option of

numbers (smallest to largest or largest to smallest),
dates and times (oldest to newest and newest to oldest),
custom list (such as Large, Medium and Small),

0 One Click sorting or quick sorting -we can quickly sort your data by using the A-Z m and
Z-A Sort buttons on the Ribbon’s Data tab.

0 Sort Dialog Box - We can also sort on various criteria through Sort Dialog Box 3 7f on the

Data tab.

Case Study 4.1: In a Bank audit we are given a locker list with the header details Locker No.,
Name, Due Month, Arrear, Annual Rent, date_Access. As shown in Fig 4.1.1. We want to analyse

the locker data on various criteria.

A B C D I I

1 Locker No. Nama Due Month Arrear Annual Rent Date_Access
2 1 Amit Khurana Ayl 1100 13-09-2011
3 2 Tara Dewi Maowem ber 1100 20-10-2011
A 3 Avdinash Sharma lune 1100 1&-04-2012
5 aq Jugal Kishore Gupta Jarwany 4400 1100 06-03-2009
& 5 rMeghpal Singh Iuby 1100 30-01-2012
7 G Chandman Goyal February 3300 1100 18-04-2012
B ! wacant 1100

9 8 rukhtar Alhvimed Khan BAany 1100 05-01-2012
10 9 wacant 1100
11 10 Satish kalik Iualy 1100 20-02-2012
12 11 Rk b Raard Mowvemler 11000 1100 18-01-2000
13 12 wacant 1100
14 13 Ram Singh September 1100 26-04-2012
15 14 Hemchand Jain lanuary 1100 09%-12-2011
lis 15 wacant 110wy

LF 1 Bamesh Kumail October 1100 01-10-2011

Fig.4.1.1: Locker Rent Data in a Bank branch

StrategX:

We can analyse the locker data using Sort under Data Tab as shown in Fig. 4.1.2
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1. If we need to sort it on only 1 column let’s say we want to sort it on Names then we can
easily sort it using Iil_[ Sort A to Z, resultant list would be available sorted alphabetically from

Data Review View Developer
E.L-t“:lnsl A fS—— | (
AL
24 |A A
| LA
4 Sort Filter
"‘l {2 Advanced
Sort & Filter

Fig. 4.1.2: Sort is available under Data Tab

A to Z as shown in Fig.4.1.3

Ta B C D E F
1 Locker No. Name _Due Month Arrear Annual Rent Date_ Access
2 1 Amit Khurana April 1100 13-09-2011
3 3 Avinash Sharma Jure 1100 16-04-2012
4 & Chandman Goyal February 3300 1100 18-04-2012
5 14 Hemchand Jain January 1100 09-12-2011
| 6 4 Jugal Kishore Gupta January 4400 1100 06&6-03-2009
7 5 Meghpal Singh Tuly 1100 30-01-2012
8 B hMukhtar Ahmed Khan bAay 1100 O05-01-2012
| 9 13 Ram Singh September 1100 26-04-2012
|10 16 Ramesh Kumar October 1100 01-10-2011
11 11 Rekhia Rard November 11000 1100 18-01-2000
12 10 Satish Malik uby 1100 20-02-2012
13 2 Tara Devi MNovember 1100 20-10-2011
14 7 wvacanl 1100
15 9 vacant 1100
16 12 vacanl 1100
17 15 vacani 1100
Fig. 4.1.3: Locker Rent Data Sorted through
Alternate strategy:

Sorting on multiple columns

When we need to go beyond a single field sort, the Sort command on the Data tab, is our ticket
to multiple-field sorting.

2. Select one cell within our data. The one cell can be in the heading row or any data row.
Select Data>Sort. Excel 2010 offers up to 64 sort levels if our data has headers select My data

has headers.

3. Choose Sort by dropdown- Due Month, Sort on- values, Since, we want to do a sort on Due
month the sort can be in alphabetic order i.e. A to Z but that will lead to a funny situation where
after April, August will come & then December and so on if we look at dropdown we also see

an option Custom Lists as shown in Fig.4.1.4.
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N 2ix
sl addLevel X Dalete Level .;j.nml.ml|- - ¥ My datas has headers

ptions. ..
| | ]
Iﬁ o P =T T et =l

2l

Custom Lsts |

Custoam st
KEW LIST -
Miom, Toe, Wed, Thu, Fri, Sat,

Fig. 4.1.4: Sorting as per custom list-custom list dialog box

4. We can choose January, February from the custom list dialog box as shown in Fig 4.1.5 our
list will be sorted as per calendar year.

—
Aladdlevel X Deletslevel ) Copy Level | a v Qpions... ¥ My data has headers
Ciohuren Sart On
Sortby  |Due Morth w]| [vahes

o] o |

Fa

Fig. 4.1.5: Due months sorted as per calendar year
5. But we are not interested in calendar year we want the list sorted as per Financial year i.e.
April to March. For the purpose we can also add/create custom lists.

6. Go to Blank section of our excel list & create a desired custom list as shown in Fig. 4.1.6.
and Select the range of cells.
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Fig. 4.1.6: Custom list in blank section of worksheet

7. Choose File >Options >Advanced. In the general category, Click Edit Custom Lists Button
as shown in Fig.4.1.7.
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T e e drm ury arim,
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Fig. 4.1.7: Advanced Excel options Dialog box

8. In the Custom List Dialog Box our range of values from previous step is showing in import
text box as shown in Fig.4.1.8. Click the import button. click OK
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Fig. 4.1.8: Custom List Dialog Box

9. The custom list is added to the custom list box & we can now select this list to sort our data
as per Financial year as shown in Fig. 4.1.9.

bort N TP

“ijaddievel X Delete Level .umml-» v Qptions... ¥ My data has headers

Sortby  |oue Month - - -

o ] _co |
|
Fig. 4.1.9: Sort Dialog box with due month sorted in order Financial year

10. We can add a level by clicking on Add Level in all we can sort upto 64 levels. Apart from
values we can sort on Cell color, Font Color & Cell Icon as shown in Fig. 4.1.10.
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Fig. 4.1.10: Locker Rent Data in a Bank branch

11. The resultant locker list sorted with due months in order of Financial Year & date of access
sorted from oldest as shown in Fig.4.1.11.

. —

A B C D E F

1 Locker No. Name Due Month Arrear Annual Rent Date_ Access)
| 2 1 Amit Khurana April 1100 13/09/2011
. 3 B Mukhtar Ahmed Khan May 1100 05/01/2012
| 4 3 Avinash Sharma Jung 1100 16/04/2012
LS 5 Meghpal Singh July 1100 30/01/2012

[ 10 Satish Malik July 1100 20/02/2012
| 7 13 Ram Singh September 1100 26/04/2012
| 8 16 Ramesh Kumar October 1100 01/10/2011
| 9 11 Rekha Rani November 11000 1100 18/01/2000

10 2 Tara Devi November 1100 20/10/2011 |

Fig. 4.1.11: Locker Rent Data sorted Financial yearwise
Gist: We have analysed the locker data by sorting it according to the desired criteria.

Commands learnt: Data > Sort, Using & adding Custom Lists

Tip: The best field to sort by first is the one with the most duplicate entries i.e. creating groups
and makes it easier to choose second- and third-level fields to sort by within those groups. Like
in the above case grouping could be monthwise. The last field in our multiple-field sort should
be one with few or no duplicates.

Food for thought: Use the Copy Level button to duplicate a selected level in the Sort dialog box.
We can make the best use of it when we want to sort by the same Sort On and Order values and
then just change the Column designation. This shortcut saves us two of the three steps involved
in establishing a new level for our sort.

that the order was oldest to newest and if we click A to Z Button Lﬂﬂ it will use the order oldest
to newest. If we need to change the order we have to go to Data> Sort.
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Never select two Cells: Before any sort operation, we must select either the entire range or a
single cell in that range. If we mistakenly choose two cells in a range, Excel will sort just those
selected cells, resulting in a disaster i.e. few cells of our data being sorted within records.

4.2 FILTER

We often want to extract figures more than a certain limit from our list, we again want to know
sales made by john in a list of sales. Fortunately, Excel includes an easy-to-use Filter to show just
what we want to see and hide the rest. Filtering doesn’t change our data in any way. As soon as
we remove the filter, all our data reappears, exactly the same as it was before.

Filtering is a way that we can use Excel to quickly extract certain data from our spreadsheet.
Unlike sorting, filtering doesn’t just reorder the list. It actually hides the rows or columns
containing data that do not meet the filter criteria we define. Excel has an AutoFilter feature
that makes it very easy to extract data from our spreadsheet. After filtering data, we can copy,
find, edit, format, chart and print the subset of filtered data without rearranging or moving it.

In Excel 2010, if we're using an Excel Table, it has built-in filtering features. If the data is not in
an Excel Table, we can bring it up from Filter under Sort & Filter in Data Tab.

We can also filter by more than one column. Filters are additive, which means that each additional
filter is based on the current filter and further reduces the subset of data.

Case Study 4.2: As an auditor in a Bank we are given a Locker list. We want to create a Vacant
locker list, so that we can match the keys physically available with the branch manager with
vacant Lockers in the branch.

Strategy:

We can find records matching a certain criteria by using Filter under Data Tab as shown in
Fig.4.2.1, since we want to create a list of all lockers with name Vacant we can use Filter feature
in Excel.

Data Rewview View Developer

* s _:
_l:tll_lrl > A Al Z r

24 |4|%]
|

z Sort Filter
A ¥ advanced

Fig. 4.2.1: Filter is available under Data Tab

1. It is important that our data should have Header Row. Select any one cell within data and
select Data > Filter. Excel will add a dropdown to each heading as shown in Fig. 4.2.2.
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A B C D E F
1 Locker N - Name - Due Moni - Arre - Annual Rei- Date_Acce -
I | 1 IArrlit Khurana April 1100 13-09-2011
|3 2 Tara Devi November 1100 20-10-2011
| 3 Avinash Sharma June 1100 16-04-2012
5 4 Jugal Kishore Gupta lanuary 4400 1100 06-03-2009

Fig. 4.2.2: Excel will add dropdown to each header

2. Select the Name Dropdown, Click the (Select All) check box to unselect all Names and then
click the Vacant Check Box as shown in Fig.4.2.3.

_ A B = D £ ]
| 1 Lecker N - Name = | Due Moni- Arre - Annual Rer - Date_ Acce -
I3 denamnz April 1100 13-09-2011
BB satzeea November 1100 20-10-2011
L ' June 1100 16-04-2012
| 5 lanuary 4400 1100 06-03-2009
sl July 1100 30-01-2012
| 7 February 3300 1100 18-04-2012
| L Febha Fam =l 1100

9 Satish Malh May 1100 05-01-2012
10 P B 1100

11 Tuby 1100 20-02-2012
|1 ax | cwel | movember 11000 1100 18-01-2000
13 A Wolaine llﬂﬂ

Fig. 4.2.3: A Drop down in Excel offers many choices

We will now see only rows where name is “Vacant” all other rows are now hidden as shown

in Fig 4.2.4.
P A B c D E F
1 Locker N - Name a1 Due Moni- Arre - Annual Rel - Date_ Acce -
.3 7 vacant 1100
10 9  vacant 1100
_J.3 12 vacant 1100
a6 15 vacant 1100

Fig. 4.2.4: List of vacant Lockers
Gist: We have created a list of Vacant lockers using Filter Feature in excel.

Commands learnt: Data > Filter

4.3 MORE FILTERING TECHNIQUES

Excel also enables us to perform more intricate types of filtering. Two particularly useful types
are the Top 10 filter and custom filtering.

0  Finding the Top (or Bottom) 10 in a column.

0 Using custom filters.
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When filtering under Text or Number or date filters we find the option of Custom Filtering.

In custom Filtering dialog box where we could enter two logical filtering conditions “and”, “or”
To filter the table column or selection so that both criteria must be true, select And.

To filter the table column or selection so that either or both criteria can be true, select Or.

We can now enter two filtering requirements for the column of data which could be anything like
equals

does not equal

is greater than

is greater than or equal to

is less than

is less than or equal to

begins with

does not begin with

ends with

does not end with

contains

O00O0D0D0DO0OO0DODOQOD

does not contain
value or text or date could also contain wildcard like ? or *.

We could even have DYNAMIC FILTER like in case of date filters we could have a filter for
“Today” , “Yesterday” or “ next month”, which would perhaps, give a different filtered value
every day.

Wherever we have dynamic filter it is important to note that AutoFilters don’t refresh
automatically. To see the updated filtered results, we can reapply the filter from Sort & Filter
group in Data Tab.

Filtering could even be done on the type of format we can Filter by Cell Color, Filter by Font
Color or Filter by Cell Icon.

Case Study 4.3: In a Bank audit we are given a Loan against FDR list with Rate of Interest on
Loan & Rate of interest on FDR as shown in Fig. 4.3.1. Bank’s interest rate circular states that
in case of loan against FDR the spread of interest would be 1%. We as auditor want to check
for cases where interest charged on loan is not 1% more than Rate of Interest paid on FDR.
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e e e e
.1 B = (1] 3 F
1 ACC_NO. BORROWER NAME DUTSTANDING ROI_LA ACC_FDR ROI_FDR
1 | 15185862 RAVT KANSAL 1,73,341.00 1L00 5525115000059 12.00
3 15285978 KANWAR PAL 65,372.00 13,75 5515115000067 12.25
4 15286010 RajaN SaYAl 17.827.00 1250 5525115000094 12.50
5 | 15288312 GAURAV 1,35, 775.00 1200 5515115000105 11.00
& 15824750 MIONTY SAvALI 1,06,122.00 10.75 5515115000118 9.15
7 15883671 PARDEEP VINAIK 4,60,437.00 10,75 5515115000122 9.15
8 15883683 LALIT MOHAN GUPTA 3,84,964.00 950 5525115000147 8.50
3 15684850 SARWAN KUMAR 56,037.00 10.75 5525115000178 9.25
10 15885019 KASHMIRI LAL ARORA, 7,14,456.00 9.50 S552511500018% 8.50
11| 15885546 BISHAN SINGH 1,56,447.00 650 5525115000203 850
12| 15885914 CHITRA 1,23,454.00 950 5525115000212 B.50
13| 15BETOTT SURNT KALR 1,18,220L.00 9,50 5525115000273 850
14| 15955192 SHRI NIWAS 2,52,981.00 950 5525115000255 8.50
15 16000129 USHA SIKKA 3.55,973.00 10.75 5575115000279 9,25
16 16000148 HANS RaJ GUPTA 45761200 8.50 5515115000343 8.50
17 16000178 APURVA BHUSHAN B.27.364,00 950 5525115000351 850

Fig. 4.3.1: Loan with Interest Rate Data in a Bank Branch
Strategy:

We can find records matching a certain criteria by using Filter under Data Tab and using
Advanced options available in dropdown.

1. Incolumn G we will create a column Spread with the formula D2 - F2 i.e. difference between
Rate of Interest Charged on Loan & ROI Paid on FDR.

2. Select any one cell within data and select Data>Filter. Excel will add a dropdown to each
heading.

3. Select the Spread Drop down and we see a lot of options with one option Number Filters.
As we select Number Filters we see more options and there is an option Less than which we
can use to get all those cases where spread is less than 1% as shown in Fig.4.3.2
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| & B c D E F . H I J
I ACC_MO -~ BORROWER NAME | = OUTSTANDIN = | ROI_LE = ACC_FDR * ROI_FD = Spread =
|2 15285862 RavA KANSAL 2,73,341.00 181 dom imutient o Lasgent
[B | 15205920 KANWAR PAL €5,372.00 L§l somisgest to smanest [
(4 15286010 RALAN SavAL 17,827.00 1 oef By ol
|5 | 15286312 GALRAY 1,35, 725.00 1
|6 15824730 MONTY SAYAL 1,06,122.00 1
T | 15803671 PARDEEP VINAIK 4,60,437.00 L
(8 15009683 LAUT MOMAN GUPTA  3,84,964.00 e . Eaust
|8 1SE84ESE SARWAN KUNMAR 56,007.00 1 2 Does Mot Equs
(10| 15805019 KASHMIRI LAL ARORA 7,14, 856.00 o [Select AF) a Grester Thas
(11| 15005546 BISHAN SINGH 1,56, 447,00 o 200 :| Grastar Than Cv Eaual To
{12 15886328 CHITRA 2,73, 45400 : 1. A
{13 | 15887077 SURNT KAUR 1,18,221.00 L. e T O S
14 15955197 SHR MIWAS 2,52, 991.00
| I o ! Cancel J Between
| 15 160001 79 L5HA SIKEA 3,55,973.00 |
|16 | 16000148 HANS R GLIFTA 45761200 S0 SSISIIHAUEAT LA : Jon il
(17 16000178 APURWVA BHUSHAN 8,27,364.00 9.50 5525115000351 850 L.00 Abzet Average
|18 Belge Burenge
;5'.1 Cuatoem Filtar
i

Fig. 4.3.2: Use Less than option under Number filters to get cases where spread< 1%

Gist: We have created a list of cases where spread of ROI charged on loan and ROI paid on FDR
is less than 1%.

Commands learnt: Data > Filter- Advanced

4.4 SUBTOTALS

Many times we need to showmore complex information arranged in Tables, especially if it’s split
into separate groups, each with its own SUBTOTALS. For Example we could have data which
could make more sense if we have Quarterly or Yearly or Region wise subtotals. The Subtotal
tool lets us create groups and subtotals all in one click a feature that can save us lots of time.

Excel’s Subtotal feature helps you draw specific information from one or more subsections of a
database or list of data.

In addition to finding the subtotal for selected rows of data, you can also use the Subtotal feature
to find, among other things, the average value for the selected range of data, the largest and
smallest values or the total number of rows of data included in the range.

Case Study 4.4: We have Datewise & lorrywise list of freight paid to various Lorries as shown in
Fig. 4.4.1 we want to check for cases where total freight paid to any lorry is more than Rs. 75000
so that we could check for TDS compliance under Income Tax.
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4] A | 8 | ¢

1 Date_Pay Lorry No. Freight
| 2 09.04.2011 HRO1GA/1267 193
: 3 03.05.2011 HRO1GA/1267 187
4 22.07.2011 HRO1GA/1267 192
5 24.03.2012 HRO1GA/1267 45
: 6 07.12.2011 HR38C/1337 138
7 01.01.2012 HR38C/1337 179
: 8 02.01.2012 HR38C/1337 178
9 30.01.2012 HR38C/1337 180
10 21.03.2012 HR38C/1337 155
Ill 12.04.2011 HR38J/5755 188

Fig. 4.4.1: List of Freight Paid lorrywise & date wise
Strategy:
We can use SUBTOTAL from the OUTLINE group on the Data Ribbon as shown in Fig.4.4.2

RRE

Group Ungroup Subtotal

Outline

Fig. 4.4.2: Subtotal is in Outline in Data Ribbon
1. Sort our list by Lorry No.

2. Choose SUBTOTAL from the Outline group on the Data Ribbon the dialog box will appear
as shown in Fig.4.4.3
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10.
11.

A | B i~ _p | _F |
Date_Pay Lorry No. Freight || c.coce |
09.04.2011 HRO1GA/1267 19300 [, cocn e
03.05.2011 HRO1GA/1267 187000 | vorry Me. T

22.07.2011 HRO1GA/1267 19200 | use functon: -
N -
24.03.2012 HRO1GA/1267 4500]| Forprrr e -
07.12.2011 HR38C/1337  13800||| = oo oy :
01.01.2012 HR38C/1337  17900|| P —
02.01.2012 HR38C/1337  17800||
30.01.2012 HR38C/1337 18000
21.03.2012 HR38C/1337 15500 | | 7 Resice garent subrotaks
Eage break between groups
12.04.2011 HR38)/5755  18800ff | °7 L0 T
|07.12.2011 HR38J/5755 15400

- || pemovess | [ ox || coxe
(13 |15.01.2012 HR38./5755 132001| | e |

:14 |03.02.2012 HR38)/5755 17500 I

Fig. 4.4.3: Subtotal Dialog Box with various options

D00~ U7 S (M =

[
o

[
B | =

Click the dropdown list arrow to the right of the At each change in box to display our
column headings. Pick Lorry No.i.e. the heading of the column we want to sort the data.

Out of the dropdown list Use Function select SUM (there are other operations also)

Use the scroll arrows in Add subtotal to and check the box Freight. We can add subtotals
to more than one column.

Set the options for new subtotal.
If we want each subtotaled group on a separate page, select Page Break between groups .

Summary below Data adds subtotals and an overall total below the groups rather than
above.

To ensure that new subtotals overwrite any existing subtotals select Replace current
subtotals.

Click OK.

Excel gives us tools for collapsing or expanding the lists. If we look above and to the left of
cell A1, we'll see a series of three small numbers 1, 2, 3 as shown in Fig.4.4.4. These are the
Group & Outline buttons.
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Glzl3)] A B C
1 Date_Pay Lorry MNo. Freight
[T 2 09.04.2011 HRO1GA/1267 19300
3 03.05.2011 HRO1GA/1267 18700
- 4 22.07.2011 HRO1GA/1267 19200
5 24.03.2012 HRO1GA/1267 4500
- 6 HRO1GA/1267 Total 61700
[ 7 07.12.2011 HR38C/1337 13800
8 01.01.2012 HR38C/1337 17900
- 9 02.01.2012 HR38C/1337 17800
10 30.01.2012 HR38C/1337 18000
- 11 21.03.2012 HR3BC/1337 15500
= 12 HR3B8C/1337 Total 83000
[ - | 13 12.04.2011 HR38)/5755 18800
14 07.12.2011 HR38)/5755 15400
15 15.01.2012 HR38J/5755 13200
16 03.02.2012 HR38I/5755 17500
17 21.03.2012 HR3BI/5755 12900
- 18 HR381/575S Total 77800
r 2 . ] 11 13 2113 HiEg3agl foo9e 1100

Fig. 4.4.4: Lorrywise Freight list &collapsing buttons on Top left
There are three types of controls in the outline section:

a4

0  Hide detail buttons. When the rows in a group are visible, a hide detail button “-” appears
next to the group.

0  Show detail buttons. When we hide a group of rows, the button next to the group changes
to a show detail button “+”. Clicking a show detail button restores the rows in that group
to the worksheet.

0  Level buttons. Each of the numbered level buttons represents a level of organization

in a worksheet clicking a level button hides all levels of detail below that of the button you
clicked.

12. We can use them to collapse subtotaled data in order to get the summary report we're
looking for as shown in Fig.4.4.5.

hlzlsl| . A B o

. 1 Date_Pay Lorry No. Freight
|| 6 HRO1GA /1267 Total 61700
+| 12 HR38C/1337 Total 83000
+| 18 HR3BJ/5755 Total 77800
+ | 24 HR38L/5826 Total 64400

= 25 | Grand Total

Fig. 4.4.5: Lorrywise summary of Freight paid
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13. We can then use Filter to filter for case where Overall freight paid is more than Rs. 75,000.

Gist: We have created a list of cases where aggregate of freight paid to a lorry is more than
Rs.75,000 and we can check for TDS compliances in those areas.

Commands learnt: Data > Subtotal, Data >Filter

Food for thought:

Summary Functions for data analysis:

0  Sum The sum of the values. This is the default function for numeric source data

0  Count The number of items. The Count summary function works the same as the COUNTA
worksheet function. Count is the default function for source data other than numbers

Average The average of the values.
Max The largest value.

Min The smallest value.

Product The product of the values.

0O 00 00O

Count Nums The number of rows that contain numeric data. The Count Nums summary
function works the same as the COUNT worksheet function.

O

StdDev An estimate of the standard deviation of a population, where the sample is all of
the data to be summarized.

0  StdDevp The standard deviation of a population, where the population is all of the data to
be summarized.

0  Var An estimate of the variance of a population, where the sample is all of the data to be
summarized.

0 Varp The variance of a population, where the population is all of the data to be summarized.

4.5 DATA CONSOLIDATION

If we have data on separate worksheets we can check them individually in separate worksheets,
but would be great, if we can get summarised results into one worksheet. Excel 2010 allows this
though CONSOLIDATE feature under Data Tab thereby lets us to pull-each record from the
separate worksheet, consolidating data from into single master sheet. Consolidation is used for
budgets, inventory requirements, business forecasts, surveys, experimental results and a lot more.

Consolidation is the process of combining values from several ranges of data either from within
the same or different workbooks. It can be used to summarise data from different worksheets
into master worksheet and create a report using a variety of calculations.

The worksheets we consolidate can be in the same workbook as the master worksheet or in
multiple workbooks.

Benefits of consolidation of data

0  Easy updation.

0  Aggregation in one window on regular or adhoc basis.

Data can be consolidated in different manner:

0 Consolidated by Position when all the referring data is in the same location and order.
0 Consolidate by Category when location and order is not the same.

&

G
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At

'O Consolidated by Formula
0 Consolidated by Pivot tables
Consolidate by Position

Useful, when worksheet data is identical in order and location. This Consolidation works
like layering i.e. if we open the workbook we wish to consolidate, we specify the ranges to
consolidate, then the values in one worksheet are layered on those of another worksheet until
all the worksheets are overlaid. It is then that we can select the calculation to be performed on
the data. We could use Sum, Count, Average, Max, Min, Product, StdDev, StdevP, Var, etc.
We can also, by checking the create links to source data box, have the consolidation to update
automatically when the source data changes.

Consolidate by Category

Useful, when data is organized differently but has identical row and column labels. This
consolidation works in nearly the same way but in this case while selecting data to consolidate,
we have to include row and/or column headings. Excel will then examine the row and/or column
headings and will be able to plot the layout of theworksheets and consolidate data by examining
the contents of the ranges to be used.

Consolidate using 3-D Formulas

Useful, when worksheet data does not have a consistent layout or pattern. 3-D formulas are
formulas that refer to multiple worksheets and can be used to combine this type of data. A formula
such as =SUM(Sheet1!A6,Sheet2!C12, Sheet3!H9) or = SUM(Sheet1:Sheet6!b3) can be used to add
cells from different worksheets to consolidate into a Summary sheet. This type of consolidation
does not use the consolidate dialog box found under Data>Consolidate, but is created entirely
as a formula, so therefore will automatically update if the data it is dependent on changes.

Consolidate using a PivotTable report

We can create a PivotTable report from multiple consolidation ranges. This method is similar to
consolidating by category, but it offers more flexibility to reorganize the categories.

Data consolidation’s big advantage or disadvantage depending on perspective is that it generates
a table filled with numbers, rather than formulas. Using consolidation feature we can consolidate
data from multiple files and not worry about losing the information if the source files move or
their structure changes.

4.5.1 Data Consolidation in multiple worksheets

Case Study 4.5: CA Laxman Prasad has Operating results of 4 quarters in 4 worksheets Q1,
Q2, Q3 & Q4 and they are having same layout and he wants to consolidate them into annual
operating results.

Strategy:
We can help him consolidate the same using excel as follows:
Consolidate by position

1. In each worksheet that contains the data that we want to consolidate, set up the data by
doing the following;:

0O  Ensure that range of data is in list format with Labels/Headers in first row.

0O  There are no blank rows & columns within list.
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0 Each range which we want to consolidate is on a different worksheet.

0 Each range has the same layout.

In our case all the worksheets are on same layout.

2.

We can also give each quarter results, a Name range. Go to the first sheet by the name
of QI and select the data, from top-left corner of the sheet, enter Quarter_1, as shown in Fig.
4.5.1 below.

Particulars

1
2
3
a
5
6
7
8
9

10
11 |
M 4> M| Q1 Q2 Q3 Q4 Annual  ¥J

Fig.4.5.1: Naming a range in Worksheet

Alternate strategy:

Since layout of all worksheets is same we can select B1:B9 also

3.

Repeat the same procedure in other sheets Q2, Q3 & Q4 to assign them name range Quarter_2,
Quarter_3 and Quarter_4 respectively.

NowClick the upper-left cell of the destination area for the consolidated data (in our case
“ Annual worksheet”)

This is where the consolidated data will begin.

From the Data menu, under Data tools choose Consolidate.
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= E ™ =¥ Data Validation ~
¥ -
== (_E- Cunsnlldate)

Textto Remove — |
Columns Duplicates =2 YWhat-If Analysis ~

Data Tools

Fig.4.5.2: Consolidation is in the data tab under data tools
Consolidate Dialog Box appears as shown in Fig.4.5.3

Consolidate

Function: .
50 =~
Reference:
[ fs]  Browse...
All references:
2] add
2| ot
~Use labels in——
[~ Top row
[~ Leftcolumn | [ Create links to source data
0K Close

Fig.4.5.3: Use Sum under function and add the reference & other options

In the Function box, click the operation we want to use to consolidate the data. Since we
want to Annual results we will use SUM (there are however 11 operations possible)

®  Sum, Count, Average
®E  max, Min, Product
®  Count Nums, STDdev
®m  StdevP, Var, VarP

In the Reference box, enter a source area we want to consolidate. If the worksheet that
contains the data that we want to consolidate is in another workbook, click Browse to locate
that workbook and then click OK to close the Browse dialog box.
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In our case since we have defined Name range and sheets are in the same workbook. So press
F3 on keyboard to open name ranges in Paste Name dialog and select Quarter_1, rather than
selecting sheets manually, which could be hectic if we are dealing with huge spreadsheet.

9. Click Add.
10. Repeat steps 8 and 9 for each source area to consolidate i.e. Quarter_2, Quarter_3 and Quarter_4
respectively.
A B T T — 2
1 Particulars Amount I
o TR 2|
2 sales 32,75,000  punace
L Faste nme
3 (DG5S 2442 670 uster | ]| | .- ,I
1.1 " Al raferences: ':"‘"m-i
4 Administrative Expenses 245677 EL. - &l
5 Selling Expenses 1,65438 -
& Finance Expenses 1,50910 Luices =
7 Depreciation 1,312,000 I~ Toomow | e |
8 Nel profit Before Tax 1,38,305 [ILMSES
9 32,75,000 [ ] o= |
10
11
LR T - - M Ahrual o " =
Fig.4.5.4: Press F3 to open name Ranges in paste Name dialog box
11. To update the consolidation table automatically when the source data changes, select the

Create links to source data check box.

To create links, the source and destination areas must be on different worksheets. Once we
create links, we cannot add new source areas or change the source areas that are included
in the consolidation.
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2

~Use labels in——

¥ Top row
™ Leftcolumn | [V [Create links to source data)

x| s |

Fig.4.5.5:Adding all the references, enable create links to source data

Upon click OK, we will notice that the values from the sheets have added-up in to final sheet,
as shown in the Fig.4.5.6 below.

;1 2| - A B
1 Amount

£ 3 6 Sales 1,26,10,000
= | 11 | COGS 98,68,570
k2 16 Administrative Expenses 9,78,067
() 21 Selling Expenses 6,411,210
+ | 26 Finance Expenses 589,720
3 | 31 Depreciation 5,28,000
+ | 36 Net profit Before Tax 10,04,433

| 37

| 38

| 39
14« 'I Ml Ql . . Qz . Q3 Q4 | Annual .~ TJ

Fig.4.5.6: Final result after consolidation of data
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12. To set up the consolidation so that we can update the consolidation manually by changing
the included cells and ranges, clear the Create links to source data check box.

13. When we consolidate by position, MS Excel does not copy the category labels in the source
areas to the destination area. If we want labels for the destination worksheet, copy them or
enter them manually.

Gist: We have consolidated Quarterly operating Results to Annual operating results.
Commands discussed: Data > Consolidate, Naming ranges

Case Study 4.6: CA Laxman Prasad has Operating results of 4 quarters in 4 worksheets Q1, Q2,
Q3 & Q4 but the layout is different for each worksheet as given below in Fig.4.6.1 and he wants
to consolidate them into annual operating results.

h ; E A a e —— = e
1 Particulary Amount § | Particelars Amount § | 1 Particulary Ameunt | 1 Particulars Amount
] S NI0R 1 S 1625000 8 | 2 Sales 100000 | 7 Sales 34,00,000
3 006 MOS0 R 3 (068 2673000 f§ | 3 (OGS 1352900 | 3 cogs 24,00,000
4 Adminstratie Expenses 245677 § 4 Sefling Expenses 175320 @ | 4 Administrative Expenses 242890 | 4 Depreciation 132,000
§ Seling Erpenses 165438 § 5 Adminitrathve Dxpenses 256731 § | 5 Selling Expenses L3610 | 5 Administrative Erpemses  1,30,768
b Finance Expenses 150910 § 6 Finaace Expenses 148430 § | 6 Depeeciation 132,000 | 6 Selling Fupenses 15,782
1 Depreciation 132000 § 7 Depreciation 132000 § | 7 Finance Expenses LATS%0 | 7 Finance Expenses 142,730
§ NelprofttelreTa 138305 § B et proft Before Ta § NetpofibeioreTac _108% | § NetpofiBeoeTa 435720
o w0y 9 9 12,1000 | 9 35,00,000

Fig. 4.6.1: Quarterly Operating Results for 4 Quarters with different layout
Strategy:
We can help him consolidate the same using excel as follows:
Consolidate Data by Category:
1. The steps 1-10 are the same as in case Study1.5

2. While consolidating- Under Use labels in, select the check boxes that indicate where the
labels are located in the source area: either the top row, the left column or both.

3. To update the consolidation table automatically when the source data changes, select the
Create links to source data check box.

4. Labels in a source area that do not match any labels in the other source areas result in
separate rows or columns when we consolidate data.

5. In this case also result is as shown in Fig. 4.6.2.
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1 2]
1
+ | 6
+ |11
+« |16
+ |21
+ 26
+ |31
+ |36
37
38
39

A B
Particulars

Sales

COGS

Administrative Expenses
Selling Expenses
Finance Expenses
Depreciation

MNet profit Before Tax

&1 e [ el Al o |

1,36,10,000
98,68,570
9,78,067
65,41.210
5,89,720
5,28,000
10,004,433

Fig. 4.6.2: Annual Operating Results after consolidation with Category

Gist: We have consolidated Quarterly operating Results to Annual operating results.

Commands Learnt: Data > Consolidate

Case Study 4.7: CA Laxman Prasad has Operating results of 4 quarters in 4 worksheets Q1, Q2,
Q3 & Q4 he wants to consolidate them into annual operating results but he does not want us

to use consolidation function.

Strategy:

We can help him consolidate the same using excel as follows:

4.5.2 CONSOLIDATION THROUGH 3D FORMULAS

We can also consolidate data by using 3D formulas to consolidate the Annual results.

1. Go to sheet Annual, First let us copy the labels in the right column then to get the values,

Click in cell B2

2. Type in the formula ="Q1''B2+'Q2''B2+'Q3''B2+'Q4'!B2 Alternatively we can also use the

formula =SUM(‘Q1:Q4’!B2)
3. In the figure 4.7.1 below we have used in B3 the formula =SUM('Q1:Q4'!B3)

This is how using a 3D formula, we can add cells from multiple worksheets.
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A B
Particulars Amount
Sales ='Q1'1B2+'Q2'1B2+'Q3'1B2+'Q4'|B2
COGS =SUM('Q1:Q4'IB3)

Administrative Expenses
Selling Expenses
Finance Expenses
Depreciation

o =1 O n &= W Pk =

Net profit Before Tax

Fig. 4.7.1: Use of 3D Formulas for consolidation

Tip: If we reference 4 sheets like = SUM (‘Q1:Q4'!B3) and we add any Worksheets between Q1
and Q4 those sheets will automatically be included

Challenge: in the above case layout is same, but, if Layout of each sheet is different in that case
can we use 3D formula

Case Study 4.8: Our Client M/s Jumbo Industries has given us an Invoice list inan Excel sheet,
wherein they have Name of customers, Invoice nos, Amount and Profit in each invoiceand we
want to combine the sales by customer to produce a customer wise report.

Strategy:

There are times when we will want to consolidate just a single range of data. This would be
effective if we needed to combine duplicate customers from one list.

CONSOLIDATING DATA IN SINGLE WORKSHEET

1. Go to a blank section of the worksheet, such as cell G1 and select Data>Consolidate.
2. In the Consolidate dialog, choose A1:E15 as the reference, Click Add.

3. In Use Labels in select Top Row and Left Column, as shown in Figure 4.8.1. Click OK.

INFORMATION TECHNOLOGY 301



)

NS ’ Dffice automation-MS-Excel 2010

A B (= = SR e - F 5 H i i K
| {Customer Inveica __ Sales __ COGS _ Proft | [Re
2 lABC Lid 11001 153669 130619 23050} e
3 ITLN bt 11002 403,407 342896 Eﬂ.SJI.E m
4 BYT Aggoc 10003 369,507 314,085 55427 [F—
5 :'EIE!"LLF 11004 248,772 21145 513:5] fiadi degieed & rowe. |
& EJ‘SHIPLTd 11005 354563 301379 BH.JBIE A references:
7 macud 11006 206823 L75800 31,023] [SheetliSALaCus = | A |
B TUV inc 11007 258560 219776 38,784} |
O WYZ Assoc 11008 270,119 229,601 m.s:si . 4 LI
1u':ueiu.p 11009 355480 302,141 SaMey gl
11)GH Plid 11000 420787 357,665 63,1187 |0 taeskimn | T Conttn ke te gource dela
12 EI:IEF LLP 11011 361684 307431 S4.253;
13 JGHI Ptd. 11012 418849 5,56,022 £2,827 ! I o | am |
14 {TLIV bt M3 337,137 286558 50,569
15 D07 Assoc 11014 340,397 289,337 51,080

Fig. 4.8.1: To consolidate in single sheet

4. The resultant range we get a customerwise aggregation of invoice totals & profit as shown
in Fig. 4.8.2.
B B c b : F 6 H T K
| Customer Invoice  Sales  COGS  Profit Invoice  Sales C0GS Prafit
2 ABCLW 11001 153658 130,619 23050 ABC Ltd 12007 360491 306419 54073
3 Tuvine 11002 403407 34289 60511 TWine, 33022 993034 849230 143854
4 7 Assoc 11003 369512 314085 55427 MYZAssoc 33025 9680028 833023 147005
S DEFLLP 11004 248772 21145 37,316 DEFLLP 33024 965916 B21028 1,84888
6§ GMPLY 11005 354563 301,379 S3184 GHIPUG 33027 1194199 1015070 179,129
7 ABCL 12006 2066823 L75600 31023
8 TWine 11007 258560 219776 38784
9 ¥rZAssoc 11008 270119 ZI70.601 40518
10 DEFLP 11009 355460 302,141 53319 1
11 GHPLd 11010 420787 357669 63118
12 DEF LLP 11011 361,684 307431 54233
13 GHI PLid 11017 418889 356021 61627
14 TWine. 11013 337127 286,558 50569
15 W2 Agsee 11004 340,397 260,337 51060

Fig. 4.8.2: In Single Sheet consolidation data is consolidated customerwise

Case Study 4.9: Our Client M/s Jumbo Industries has given us an Invoice list in an Excel sheet,
wherein they have given Customer & Invoice information of Head office in Columns A-C and
Branch in Columns D - E as shown in Fig 4.9.1., we want to combine the sales by customer to

produce a customer wise report out of these two lists in same sheet.
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(4 A | 8 | € | o | € | °F
1 Customer Invoice Sales Customer Invoice Sales
2 ABC Ltd. 11001 1,53,669 XYZ Assoc 21001 514527
3 TV inc. 11002 4,003,407 TUW Inc. 21002 589159
4 X¥Z Assoc 11003 3,689,512 ABC Ltd. 21003 828155
S5 DEFLLP 11004 2,48,772 DEF LLP 21004 602188
&6 GHI P.Ltd. 11005 3,54,563 DEF LLP 21005 175928
7 ABC Ltd. 11006 2,06,823 ABC Ltd. 21006 819965
8 TUVInc. 11007 2,58,560 GHI P.Ltd. 21007 191913
9 XYZ Assoc 11008 2,70,119 X¥Z Assoc 21008 408450
10 DEF LLP 11009 3,55,460 TUW Inc. 21009 696644
11 GHI P.Ltd. 11010 4,20,787 GHI P.Ltd. 21010 627793
12 \DEF LLP 11011 3,601,684 TUWInc. 21011 708021
13 GHI P.Ltd. 11012 4,18,849 DEF LLP 21012 433186
14 TV Inc. 11013 3,37.127 GHI P.Ltd. 21013 223369
15 X¥Z Assoc 11014 3,400,397 X¥Z Assoc 21014 608894

Fig. 4.9.1: Invoice list of HO in Columns A-C and Branch in Columns D-F

Strategy:

We can use Consolidate function in Excel as follows
CONSOLIDATING MULTIPLE LISTS IN SINGLE WORKSHEET

1.

2.
3.
4

Go to a blank section of the worksheet, such as cell G1 and select Data>Consolidate.
In the Consolidate dialog, choose range A1:C15 as the reference, Click Add.

Repeat step 2 for range D1:F15

In Use Labels in select Top Row and Left Column, as shown in Figure 4.9.2. Click OK.
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[ — —
A 8 C 0 £ : G “ | J X L

1 Customer Invoice Saler Custamer Invoice Sales I 1x
2 ABCU 11001 153,669 XYZAsscc 21001 514527 Punchone

3 TWine 11002 403,407 TWine, 21002 589159 foum =

4 YT Assoc 11003 369,512 ABCLtd 21003 828155 Befersnces

S DEFLLP 11004 248772 DEFLLP 21004 602168 | B Eowe.
§ GHPL 11005 354563 DEFLLP 21005 175928 Arsfersnces:

7 ABCUd. 11005 206823 ABCLW. 21006 819965 ot ot e d_ s

8 TUVInc 11007 258,560 GHIPLtd 21007 191913 | e ]

9 WZAssoc 11008 270,019 XZAssor 21008  ADBASO fini

10 OEFLP 11009 355460 TWinc 21009 69664 | i

11 GHPLY 11010 420787 GHIPLd 21010 627793 | (sesham | I Crasteinisto ourcnchta

12 DEF LLP 11011 361,684 TLW Ime 21011 708021

13 GHPLD 11012 418,849 DEFLLP 21012 433186 x| oo
8 TWVine 11013 337,127 GMIPLd 21013 223369
15 XVZ Assoc 11014 340,397 XvZ Assoc 21014 608894

Fig. 4.9.2: Select Two lists as ranges & Enable Top Row & Left Column

5. The resultant range we get a customerwise aggregation of invoice totals as shown in Fig.

4.9.3.

[—

B C D E F G H I
I Customer lmvoice Sales Customer Invoice Sales Invoice  Sales
2 ABC Lrd 11001 1,533,669 XYZ Assoc 21001 514527 ABC Lrd. 64016 20,08,612
3 TWinc. 11002 4,053,407 TUW Inc. 21002 589159 TLW Inc. 96044 29,92,918
4 XYZ Assoc 11003 369,512 ABC Ltd 21003 B2B155 XYZ Assoc 96048 325,11,899
5 DEFLLP 11004 2,468,772 DEF LLP 21004 e021868 DEF LLP %6045 21,77.218
6 GHIPLtd 11005 354,563 DEF LLP 21005 175928 GHI P.Lid, 96057 22,397,274
T ABC Lid. 11006 206,823 ABC Ltd 21006 B19965
8 T Inc. 11007 2,58,560 GHI P.Ltd 21007 191913
9 ¥¥Z Assoc 11008 2,70,119 X¥Z Assoc 21008 408450
10 DEF LLP 11009 355460 TUV Inc. 21009 sO96E44
11 GHIP.Ltd 11010 4,20,787 GHIP.Ltd 21010 6327793
12 [DEFLLP 11011 361684 TWVinc. 21011 708021 —/—
13 GHI P.Ltd. 11012 4,186,849 DEF LLP 21012 433186
14 TV Inc. 11013 337,127 GHIP.Ltd. 21013 723369
15 XYZ Assoc 11014 340,397 XvZ Assoc 21014 608894

Fig. 4.9.3: Customerwise sales list
Gist: We have created a customerwise list of total sales.

Commands Learnt: Data > Consolidate

4.8 WHAT IE ANALYSIS

We can perform a sensitivity analysis or What-if Analysis in Excel. Something to help assess a
business’s performance on both a historical and projected basis is financial model. It provides a
way for the analyst to organize a business’s operations and analyse the results in both vis-a-vis
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itself over a time period i.e. this year vs previous year, this quarter vs previous quarter or may
be analyse performance against benchmarks or other industry peers.

Once we have input both historical financial results and assumptions about future performance,
we can then calculate and interpret various ratio analysis, scenarios and other operational
performance metrics such as profit margins, inventory turnover, cash collections, leverage and
interest coverage ratios, among numerous others.

What-if analysis has powerful Excel tools that allowus to see what the desired result of the
financial model would be under different circumstances. It allows us to select two variables or
assumptions, in the model and to see how a desired output, such as earnings per share or profit
would change based on the new assumptions. It includes, Goal seek, Scenario manager and data
table. It gives us lots of flexibility to when it comes to analysis and presentation of data.

Scenarios and Data Tables take sets of input values and determine possible results. A data table
works only with one or two variables, but it can accept many different values for those variables.
A scenario can have multiple variables, but it can accommodate only up to 32 values. Goal Seek
works differently from scenarios and data tables in that it takes a result and determines possible
input values that produce that result.

4.6.1 GOAL SEEK

After Assembly elections we are glued to the news where psephologist are analyzing elections
and predicting so many votes needed to achieve the goal of getting elected. We want to achieve
the target sales or we want to achieve the goal of profit. In all these cases we want to achieve a
certain goal and we want to analyse inputs required for the same.

The Goal Seek feature in Excel 2010 is a what-if analysis tool that enables us to find the input
values needed to achieve a goal or objective.

This back-solves the problem and finds the input value that satisfies our requested output value.

We can think of Goal Seek as opposite of formulas. Formulas tell us what is the output of some
inputs connected with an equation. Goal seek tells us what inputs we need to give in order to
get certain output.

Goal Seek requires following Information.

0  Set cell - The output cell.

0 To value - the target value of the output cell.

0 By changing cell - The cell that should change.
Two important criteria for using Goal seek

0 The set cell must contain a formula.

0 By changing cell should never contain a formula.

Case Study 4.10: As a Mortgage Analyst in a Bank we propose to give a Housing Loan to a
prospective client on following terms

O  Loan amount Rs. 20,00,000.
0O  ROI Annual 12%
O  Term 240 Months

We calculate the EMI but our client says he cannot spare more than 21000 every month. We
want to reset the term to achieve targeted EMI of 21000 pm.

&

G
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Strategy:

1. Wefirst set up Formula to calculate EMI in Excel =-PMT(B4/12,B5,B3) as shown in Fig.4.10.1
which is based on syntax = PMT (rate,nper,pv,fv,type)

0O  Rate is the interest rate for the loan. In our case it is 12 % i.e. cell B4. The rate of interest

should be in accordance with periods. Since period is in months use monthly interest i.e.
B4/12

0O Nper is the total number of payments for the loan. In our case it is 240 months i.e. cell B5

0 Pv is the present value or the total amount that a series of future payments is worth now
also known as the principal. In our case it is 20,00,000 i.e. cell B3

0 Fv is the future value or a cash balance we want to attain after the last payment is made.
If tv is omitted, it is assumed to be 0 (zero), that is, the future value of a loan is 0.

0 Type is the number 0 or 1 and indicates when payments are due. If type is omitted, it is
assumed to be 0 which represents at the end of the period. If payments are due at the
beginning of the period, type should be 1.

A B A B

1 Housing Loan 1 Housing Loan

2 2

3 Loan Amount [Jmmm | 3 Loan Amount 20,00,000
4 ROI Annual 0.12 _: 4 ROI Annual [ i?_';'l{;
5 Term months |240 , 5 Term months | 240
b b 1 —
7 - ) 7

EaEM [=PmT(B4/12,8583) | [| 8 Emn [Rs. 22,021.72

Fig. 4.10.1: Setting up formula to calculate EMI
1. Go to a Goal Seek under What-if Analysis under Data Tools in Data Ribbon as shown in

Fig. 10-2
®ME] @CE L
ol e 8
Textto Remowve Data Consolidate | What-f | Group Ungroup Subto
Columns Duplicates Validation = Analysis= - .

Data Tools Scenario Manager...  Jtine

Goal Seek...

Data Table...

Fig. 4.10.2: Goal Seek under What-if Analysis under Data Tools
2. Activate Goal Seek Dialog Box.
3. The “Set cell” must always contain a formula or a function, in this case set it to cell B8.
4. Under “To Value” enter 21000 which is the target EML
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5. Then finally click or tab to the “By changing cell”,which must contain a value only and select
cell that we wish to change in this case Cell B5 which has term for repayment as shown in
Fig.4.10.3

A B C g E
1 Housing Loan [ Gost Seek | ¥ ]
2 Set oell e ™
2 Loan Amount T yahar 11000
4 ROl Annual b -:.ﬂ Y
5 Term months | Lo || conee
6 —_—
7
SR M

Fig. 4.10.3: Enter the values in Goal Seek Dialog Box

6. Click OK.
7. The Goal Seek solution in cell B5 is 306 Months as shown in Fig.4.10.4
A A el 0 _E.
Housing Loan osfmnnte R
[ Goal Seworg weth Cel B3
— fourd a soluston
Loan Amount 20,00,000 | || rorpet vahae: 21000

ROI Annual 12% Current value: Rs. 71, 000,00

Term months | 305971979

L o= | Cancel

90~ A W R

EMI | Rs. 21,000.00]

Fig. 4.10.4: Goal seek gives a solution

Gist: We have created a Goal Seek solution & will propose a repayment period of 306 Months.
Commands Learnt: Data > What if analysis>Goal Seek, PMT Function
4.6.2 SCENARIO MANAGER

When preparing a budget, the Marketing and Finance departments may have different forecasts
for sales. We can store each forecast as a Scenario, print them separately or compare them side-
by-side. We can use Excel Scenarios to store several versions of the data in a worksheet.

As the name indicates Excel 2010’s Scenario Manager enables us to create different scenarios i.e.
different results based on different sets of input values (such as Best Case scenario, Worst Case
scenario and Most Likely Case scenario). The key to creating the various scenarios for a table is to
identify the various cells in the data whose values can vary in each scenario. We then select these
cells (known as changing cells) in the worksheet before we open the Scenario Manager Dialog box.
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We can use the Scenario Manager to perform sensitivity analysis by varying as many as 32 input
cells.

We could create lots of different scenarios for different aspects of a spreadsheet and then
permutate applying them or create more complex scenarios built from our initial ones. Scenarios
can be imported and exported, so users of similar layout spreadsheets can apply scenarios
someone else has created.

Case Study 4.11: We are creating a sheet containing quarterly operating results of 4 quarters.
And in last column we have Annual results. We have a case where quarter to quarter growth
of sales, COGS and expenditure have been taken at 2%, 3% & 5% as shown in Fig 4.11.1 but
we want to create scenarios where the growth rates may be different. So we now want to also
create a Best case scenario and worst case scenario with assumptive growth rates 3%, 3% &
5% and 1%, 2% & 2% respectively.

A B C D " ; G
1 Qir 1 Qir 2 Qir 3 Qtr 4 Annual Q to 4 Growth
2 Sales  20,00,000 2040000 20,80,800 21,22,416 82,43,216 2%
1 COGS 10,00,000 10,30,000 10,60,900 10,92,727 41,83,627 3%
4 GP 10,00,000 10,10,000 10,19,900 10,29,689 40,59,589

5 Expenses 500,000 5,25,000 551,250 5,78813 21,55,063 5%
6 Profit 500,000 485000 468650 4,50876 19,04,526

Fig. 4.11.1: Quarterly operating results
Strategy:
We can create scenarios using Scenario Manager.

1. Go to a Scenario Manager under What-if Analysis under Data Tools in Data Ribbon as
shown in Fig. 4.11.2

= = - et ey -
= 827 = Fa 59
_._._J e ——= P —
Corvert Text Remove Data Consolidate | What-If
to Table Duplicates Validation = Analysis ~

Data Tools Scenario Manager...

Goal Seelk...

Data Table...

Fig. 4.11.2: Scenario manager under What-if Analysis under Data Tools
The Scenario Manager dialog box appears.
To create a scenario, click the Add button.

An Add Scenario dialog box appears.

S

Type the name of the scenario (Best Case, in this example) in the Scenario Name text box,
specify the Changing Cells (if they weren’t previously selected) and click OK as shown in
Fig.4.11.3.
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10.
11.

i ] (1 (] T F " H I (] L3
air i qtr 2 onr 3 v 4 Al €1 i 3 Gl [ s apmes R —_—
7 Saley 20,00,000 040000 2080800 I IFATE NIALITG r HI-*' e —
1 Cods 1000000 1030000 10600900 10927007 41LEIGT \. _____________ |’|'— :-'.-,.
4 Gp iooo0o0 100,000 1019900 068 s005Ee8 o e =
5 Fapsinis SO0000 575000 rl__\‘l_.i"ll:l STARL) NsS0eN 5 |'Ij. L e T Y ey
& Prom 500,000 485000 AGEG50 ASOETE 19,04,526 ey et
i
’ —1
[—
s B
10 e
11 [ Liw
12

Fig. 4.11.3: Enter the scenario in Add Scenario Dialog Box
Excel displays the Scenario Values dialog box.

Enter the values for each of the changing cells in the text boxes. In this example, we would
enter the following values for the Best Case scenario:

0.02 in the Sales text box
0.03 in the COGS text box
0.05 in the Expenses text box as shown in Fig.4.11.4

(=
A B C 1] E F G H ! K
1 ar 1 fir 2 Qir 3 {iir 4 Anngal (b0 O Growth | e s -
2 Sales 2000000 2040000 2080800 2172416 8243216 P T T T rr——
1 00GS  10,00000 1030000 10,60900 1092717 4183627 wm|y =0
4GP 10,00000 10,10,000 10,19.900 10,9689 40,55,589 s
5 Expenses 500000 525000 551250 578813 2155063 %
B Poafit 500,000 485000 46EES0 450876 1904526 l = ] i
: —

Fig. 4.11.4: Enter values for the changing cells
Click the Add button.
Excel redisplays the Add Scenario dialog box.
Repeat Steps 5 through 7 to enter the other scenarios
When we finish entering values for the final scenario, click OK instead of Add.

The Scenario Manager dialog box makes another appearance, this time displaying the names
of all scenarios in its Scenarios list box as shown in Fig.4.11.5
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13.

14.

15.
16.

A : C D E i T -
ir 1 ar 2 Qtr 3 Chr 4 Anniz 0 to 0 Growth || sewee
1 Sales 000000 2040000 1080800 2127416 8143216 2] s i
3 (OGS 10,00,000 10,30,000 1060900 1052727 4183627 % —
i GP 10,00,000 10,010,000 10,1900 10.29,689 4059589 =
5 Expenses 500000 525000 551250 578813 255063 5% =
B Profit 500000 485000 &GRESD 450876 19,04526 [ ==
;l. Swon ok CERERLER
C—r vt by S8 g DAL
5
1]
1 = =
11

Fig. 4.11.5: All the scenarios are displayed we can see any scenario using show

To have Excel plug the changing values from any scenario into the table, click the scenario
name in the Scenarios list box and then click Show.

Click the Close button when we're finished with the Scenario Manager. After adding the
various scenarios for a table in ourworksheet; don’t forget to save the workbook.

That way, we'll have access to the various scenarios each time we open the workbook in
Excel by opening the Scenario Manager, selecting the scenario name and clicking the Show
button.

We can also create a summary by clicking Summary on Scenario Manager Dialog Box.

A scenario summary dialog box would appear, by specifying the result cells, a summary
report can be created as shown in Fig. 4.11.6.

A B = D E F G
1 15045.25022 1.329E+09 1.323EH)3
2 icenario Summary 20285.64
3 19045 25022 Current Values Best Case Worst case Most Likely
] Changing Cells: 20285.64 20285.64
B 19045.25022 SG52 % % 1% T
7 19045.75022 5G53 % % % %
8 19045.35022 5655 5% 5% &% 5%
) Result Cells: 20285.64 20285.64
10 19045.25022 5F54 40,359,589 41,83,827 35,935,194 40,538,589
11 1904525022 SF56 19,04,526 20,28,564 18,775,962 19,0456

Fig. 4.11.6: Summary of all the scenarios

Gist: We have created Scenarios for different Growth rates.

Commands Learnt: Data > What if analysis>Scenario Manager

Food for Thought: The Scenario Pivot Table Report option on the Scenario Summary dialog
box presents the scenario results in a PivotTable format.
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Food for Thought: It's hard to create a lot of scenarios with the Scenario Manager because we
need to input each individual scenario’s values. Monte Carlo Simulation makes it easy to create
many scenarios.

4.7 SOLVER

In many situations we want the best way to do something. Excel Solver can solve problems for
us. That simple!

Solver is an Excel add-in that can solve problems by enabling a Target cell to achieve some goal.
This goal may be to minimise, maximise or achieve some target value.It solves the problem by
adjusting a number of input cells according to a set of criteria or constraints which are defined
by the user.

Solver is a planning and analysis tool that enables users to find optimal solutions for Excel models
that maximize profit or minimize cost or risk, by automatically adjusting multiple input cells. It
is used in a wide range of industries, with a common thread of finding the best way to allocate
scarce resources.

Solver in Excel 2010, was developed by Frontline Systems Inc. and licensed to Microsoft. Frontline
offers more powerful Solvers, for use inside and outside Excel, directly to end users via its Website
http:/ /www.solver.com.

For a given problem, excel solver can run various permutations and combinations and find out
best possible solution for us. It is like goal seek, but better.

For Goal Seek with more than one changing cell use solver. Wherever complex trial and error
analysis is required solver should be used. Solver can alter a formula not just to produce a set
value but also to maximize or minimize the results. Solver helps us answer optimization problems
elegantly.

An optimization model has three parts:

0 Target cell - represents the objective or goal. Multiple Target can also be there.
0 Changing cells-which can be changed/ adjusted to optimize Target.

0 Constraints- Logical conditions within which solution is desired.

Solver is available in Excel as an Add-in.

To install Solver, click the File tab, click Options and then click Add-Ins.

7
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Fig.4.7.1: File Tab > excel Options>Add-ins

In the Manage box at the bottom of the dialog box, select Excel Add-Ins and click Go. Select the
Solver Add-In check box in the Add-Ins dialog box and click OK as shown in Fig.4.7.2

ndd-1ns TP

Add-Ins avalable:
ctiveData, Addin oK

Analysis ToolPak

Analysis ToolPak - VBA a |

ASAP Litlities

Euro Currency Tools
- 5 I a “ mlu

Augtomation. ..
~ActiveData. AddinModule
ProgID: ActiveData.AddinModule

Fig.4.7.2: Check solver Add-in
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After Solver is installed, we can run Solver by clicking Solver in the Analysis group on the Data
tab.

i%5 Data Analysis

% Solver

Anakysis

Fig.4.7.3: Solver

The Solver Parameters dialog box will appear as shown in Fig. 4.7.4.

set Obective: [Em ]
To: & Max Mo " Yo OF: |’

By Changing Variable Cells:

| |
Sublect to the Constraints:

Blllﬂll
d | ml

¥ Make Unconstraned Variables Non-Hegatie
Select a Solving Method: Er = Cghions
Sobving Method 1
Select the GRG Nondnear For Sohver Problems that are smooth nonknesr , Select the LP Simplex
engine for insar Sohver and selact the Evolutionary angine for Solver problems that are
mon-smooth.

reln | [ e | Close I

Fig.4.7.4: Solver Parameter Dialog Box
Solver in Excel 2010 provides us with following solving methods:
The Simplex LP engine is used to solve linear optimization problems.

The GRG Nonlinear engine is used to solve optimization problems in which the target cell and/
or some of the constraints are not linear
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The Evolutionary engine is used when our target cell and/or constraints contain non smooth
functions that reference changing cells.

Solver searches all feasible solutions and finds the one that has the “best” target cell value (the
largest value for maximum optimization or the smallest for minimum optimization). Such a
solution is called an optimal solution.

Case Study 4.12: As CFO for a Icecream wallah pvt. Ltd that produces six different flavours of
Ice creams at its New delhi plant. Production of each product requires labor and Milk as its
primary raw material. We set up the data as shown in Fig. 4.12.1 relating to different Favours
of ice-creams. Row 4 in shows the production in litres of each flavor, Row 5 shows the hours
of labor needed to produce a Litre of each Flavour and row 6 shows the Litres of Milk needed
to produce a Litre of each Flavour. For example, producing a Litre of Butterscotch Ice-cream
requires 5 hours of labor and 0.8 Litres of Milk. For each Flavour, the Sales price perLitre is given
in row 7, the cost per Litre is given in row 8 and the profit contribution per Litre is given in row
10. The monthly demand for each icecream is given in row 9.This month, 5000 hours of labor
and 2000 Litres of Milk are available. How can Icecream wallah maximize its monthly profit.

f B L D £ F C
1 lcecreamwallah P. Lad
3 Available Product Butterscotch  Pmeapple  Choclate Choconut Vanilla
4 Production n Ltrs 0 0 0 0 0
3 5000 Labor 9 ] 3 4 15
G 2000 Milk Required in Lir 08 048 083 0.7 085
T Linit price Rz 1000 Rs. 1100 Rs 1200 Rs 1400 Rs. 700
3 Cost Rs 620 Rs. B6D0 Rs. 780 Rs 080 Rs 220
9 Demand 1020 852 1052 1056 1563
10 Linit profit cont Rz 380 Rs. 500 Rs. 440 Rs 420 Rs. 480
12 0 Labor Used ] 1] 1] 0 0
13 0 Milk: Ui=ed 0 0 1] 0 0
14
15 Profit Rs
16

Fig. 4.12.1: Product wise data of Icecreamwallah P. Ltd.
Strategy:

We can solve this problem using Solver which is under Analysis group under data tab.

1. The key to solution is to compute the resource usage and profit associated with any product
mix.

2. In row 12 we set up labour for each Flavour by using the formula =C4*C5 and use Sum
in A12, Similarly set up Milk Used in row 13. Alternately we could also use the Function
SUMPRODUCT.

3. To calculate Total profit we can use Sum Product as =SUMPRODUCT(C10:G10,$C$4:$G$4)
which simply means the formula =C10*$C$4+D10*$D$4+E10*$E$4+F10*$F$4+G10*$G%$4 or
which means (Flavour 1 profit per Litre)*(Flavour 1 Litres produced) + (Flavour 2 profit per
Litre)*(Flavour 2 Litres produced) + ...(Flavour 6 profit per Litre)*(Flavour 6 Litres produced).
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For considering solver the inputs are as follows:
Target- Maximise profit i.e. cell C15.

Changing Cells- Number of Litres produced.
Constraints- Following Constraints are there

m  Not to use more labour than available i.e. Total labour i.e. A12 is not more than Available
Labour i.e. A5.

®m  Not to use more Milk than available i.e. Total Milk i.e. A13 is not more than Available
Milk i.e. A6.

m  Not to produce more than Demand.
®  Production cannot be negative.
Now click Solver under Analysis group under Data tab.

Solver parameter box will appear.

Click the set objective box and then select the profit cell (cell C15). Click the By Changing
Variable Cells box and then point to the range C4:G4, which contains the Litres produced
of each Flavour. As Shown in Fig. 4.12.2.

ettt

Lolver Paramecters

Set Objective: [scsis |
To: & Max i " yalue OF: [l:u

By Changing Variable Cells:

[$c4:4a4e &
Sybiject to the Constraints:

Reset Al |

Z e |
¥ Make Unconstraned Yarisbles Hon-Negative

Sglect & Solving Methad: [Simplex LP =l Options |

Sobving Method

Selact the GRG Nondnear engine for Solver Problems that are smooth nonlinear, Select the LP Simples
engine for lnear Sobver Problems, and salect the Evolubionary engine for Sohver problems that are

Fig. 4.12.2: Solver Dialog Box

Now Add Constraints as follows click add and Add Constraint Dialog box will appear
To add the resource usage constraints, click the Cell Reference box and then select the cell
$A$12:$A$13 Select <= from the middle list. Click the Constraint box and then select the
cell $A$5:5A%6. The Add Constraint dialog box should now look as shown in Fig.4.12.3
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10.

11.

12.

addConstraint xf

Cell Reference: Copstraint: |
[$as12:3a$13 B8 [<= =] |=sass:sasel 5|
* | add | Cancel |

Fig. 4.12.3: Add Constraint Dialog Box with resource contraints

Click add to add to add another constraint ie $C$4:$G$4 <= $C$9:$G$9 which ensures that
production will always be less than demand.

Selecting the Make Unconstrained Variables Non-Negative check box ensures that all the
changing cells are forced to be greater than or equal to 0.

Next choose Simplex LP from the Select A Solving Method list. We choose the Simplex LP
engine because the product mix problem is a special type of Solver problem called a linear
model. Essentially, a Solver model is linear under the following conditions:

The target cell is computed by adding together the terms of the form (changing cell)*(constant).

Each constraint satisfies the linear model requirement. This means that each constraint is
evaluated by adding together the terms of the form (changing cell)*(constant) and comparing
the sums to a constant.

This problem is linear because target cell is calculated as (Flavour 1 profit per Litre)*(Flavour
1 Litres produced) + (Flavour 2 profit per Litre)*(Flavour 2 Litres produced) + ... which is of the
form (changing cell)*(constant).
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f Changing Variable Cels:
fscsesase ol

Subject to the Constraints:

$A512:4A513 <= $AS5:4A46 - |
$OPIGE <= $C49:4G49 - dad

| Load/Save I
¥ Make Unconstrained Varisbles Non-Negative
Select a Sobving Method: [ﬁ'pthP EI Ogtions |

Salving Method
Select the GRG Nonlinear for Sobver Problems that are H‘BU’M
engine for linear Sobver and selact the mm Shhw:wlhm
non-smooth.
wep | e | cgse |

Fig. 4.12.4: Solver dialog Box with constraints & other options

13. After we click Solve, Solver calculates an optimal solution (if one exists) for the product
mix model. An optimal solution to the product mix model would be a set of changing cell
values (Litres produced of each Flavour) that maximizes profit over the set of all feasible
solutions.

14. The result we get is as shown in Fig 4.12.5

A B pa——e—. o | E | ® | &

1 [leecreamwallah P. Ltd

2

3 |Available Product Butterscolch  Pineapple  Choclate Choconut  Vanilla
4 Production in Lirs 0 0 364 16667 0 1563
5 | 5000 Labor 5 B 3 4 15
3 2000 Milk Required in Lir 08 0a 085 07 085
T Linit price Rs. 1000 Rs. 1100 Rs. 1200 Rs 1400 Rs. 7.00
g Cost Rs. 620 Rs. 600 Rs. THOD Rs 880 Rs. 220
9 . Demand 1020 852 1052 1056 1563
113. Linit profit cont. Rs. 380 Rs. 500 Rs. 440 Rs 470 Rs. 480
11

12| 5000 Labor Used 0 0 10925 0 38075
13 1784.3917 Milk Used 0 0 30854167 0 148485
14

E Profi Rs. 0.104713

Fig. 4.12.5: Solution given by solver optimising the production of product mix
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15. Solver also prompts us if we want to save it as a scenario.
Gist: We have used Solver for Maximising Profit within given constraints
Commands Learnt: Data >Solver

Food for Thought:

In the above scenario let's assume we have a constraint that demand for each product must be
met. We then have to change our demand constraints to $C$4:$G$4 >= $C$9:$G$9. To do this,
open Solver, select the $C$4:$G$4 <= $C$9:$G$9 constraint and then click Change. When we
click Solve, we’ll see the message “Solver could not find a feasible solution.” This message does
not mean that there is a mistake in our model, but rather that with limited resources, we can’t
meet demand for all products. Solver is simply telling us that if we want to meet demand for
each product, we need to add more labor, more milk or more of both.

4.8 STATISTICAL ANALYSIS USING DATA ANALYSIS

A lot of times people freak out when they hear the word statistics. That’s too bad because many
of the most useful statistical tools available to us are simple, easy-to-understand descriptive
statistics. Descriptive statistics provides us with insight into the characteristics of a restricted set
of beings or objects. They can be interesting and useful.

With our data laid out properly, we can easily and efficiently combine records into groups, pull
groups of records apart to examine them more closely. When we look at the statistics, we begin
to understand what the numbers have to say.

Descriptive Statistics and many more options are available in Data Analysis which is available
in Excel as an Add in.

To install Analysis ToolPak, click the File tab, click Options and then click Add-Ins. In the
Manage box at the bottom of the dialog box, select Excel Add-Ins and click Go. Select the Analysis
ToolPak check box in the Add-Ins dialog box and click OK.

After Analysis ToolPak is installed, we can run Analysis ToolPak by clicking data analysis in
the Analysis group on the Data tab and then selecting Descriptive Statistics as shown in Fig.

Case Study 4.13: We are looking at a file which has daily rates of USD and Euro for a period
of April 2012 as shown in Fig. 4.13.1. We want to create a set of descriptive statistics for this
data.
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D B c

1 _ Date uUsD | EURD
2 30-04-20012| s5252| 6961
3 27-04-2012| 5268 6938
4 26-04-2012| S5257| 6956
5 25-04-2012| 5249| 6925
6 24-04-2012| s279| 6953
7 23-04-2012| 5223 6884
8 20-04-2012| S200| 6840
9 19-04-2012| 5189| 6806
10 18-04-2012| 5150 6765
11 17-04-2012| 5163 6765
12 16-04-2012| S166| 6718
13 13-04-2012| 5142 6767
14 12-04-2012| 5144 6761
15 11-04-2012| 5155 6757

10-04-2012 51.20 6715
|09-04-2012 51.28 6701
04-04-2012 51.05 67 39
03-04-2012 5056 67 49

=]
=1

=
~J

(=1
=]

—
L]

Fig. 4.13.1: USD & Euro for April 2012
Strategy:

We can solve this problem using Descriptive Statistics which is available in Data Analysis under
Analysis under data tab.

COTT N 11

Amwa Two-Factor Without Replication :l
Cmdaton

Exponential Smoothing
F-Test Two-Sample for Variances

B,

Fig. 4.13.2: Data analysis

1. Aswe click on Descriptive statistics a Descriptive Statistics Dialog Box will appear as shown
in Fig 4.13.3.
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3.

Fill in the data Input range is Daily rates of USD & Euro located in range $B$1 : $C$19
(Including Labels). Since each data set is in a different column we use Grouped by: Columns.
Select Labels in First Row. Select E1 as the first cell for output Range Select summary
statistics so that most commonly used descriptive statistics are displayed.

Descriptive Statistics ﬂ_
~Input

Input Range: |$e$1:4C819 =l l—...m—l

Grouped By: &~ Columns .—I

" Rows Help

¥ Labels in first row| _I
—Output opbions

' Qutput Range: =7 |

" New Worksheet Ply: |

" New Workbook

¥ Summary statistics

I™ Copfidence Level for Mean: l‘3'5 %

I kth Largest: |1

I Kth Smallest: |1

Fig. 4.13.3: Descriptive Statistics Dialog Box

When we click OK the descriptive Statistics are displayed as shown in Fig. 4.13.4

Uso EURO
Mean 5180333333 Mean 68 16666667 &
Standard Error 014885401 Standard Error 0.220670399 §
Median 51 645 Median 67 .66
Mode #NJA Mode 6765 §

Standard Deviation 063153408 Standard Deviation 0936225212
Sample Variance 0398835294 Sample Variance 0876517647

Kurtosis -0.779066623 Kurtosis -1.4170S0109
Skewness -0.001687441 Skewness 0.524152061
Range 223 Range 26
Minimum S056 Minimum 6701 ¢
Maxi mum 52.79 Maximum 6961 §
Sumn 93246 Sumn 1227
Count 18 Count 18 |

Fig. 4.13.4: Descriptive Statistics for USD & Euro daily Rates
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Gist: We have learnt the use of Descriptive statistics
Commands Learnt: Data >Data Analysis> Descriptive Statistics
Food for Thought: Interpretation of various Descriptive Statistics is as follows:

Mean: The mean of a data set is written as x and is refers to the total divided by the count or is
the average of all observations in the sample. If the data values were x1, x2,xn, Mean =

_ 1 in

X = ; Zi ) X1
Here, n equals the number of observations in the sample and x is the i observation in the sample.
Thus Mean Rate of USD is 51.80. Thus, we can think of a data set’s mean as a “balancing point” for
the data. This information can obtained by use of AVERAGE Function in excel to calculate mean.

Median: The median of a group of observations is usually and somewhat casually, thought of as
the middle observation when they are in sorted order half the observations lie below the median
while half lie above it. When a sample includes an even number of observations, we can simply
average the two middle observations. The median is right on the 50th percentile of any Sample.
This information can also be obtained by using the MEDIAN function.

Mode: If we're thinking of average as a measure of what’s most popular, we’re usually thinking
in terms of a mode —the most frequently occurring value. Mode tells us which one of several
categories occurs most frequently. Thus for USD no value occurred more than once the mode is
#NA and for Euro Mode is 67.65 because Value 67.65 occurred more than once. This information
can be obtained by using the MODE function also.

When to use Mean, Median or Mode: If the data is Symmetric i.e. does not have an excessive
skew mean is better Otherwise median is a better measure wherever there is excessive skew.
Like If we are to look at property prices in New Delhi, Median would be a better measure since
some properties could be very highly priced thereby distorting the mean.

Skewness: Skewness quantifies the lack of symmetry in a probability distribution. A skewed
distribution has values whose frequencies bunch up in one tail and stretch out in the other tail.

0 A skew of greater than +1 indicates high positive skew.
0O A Skew of less than -1 indicates a high negative skew
0O A skew between -1 and +1 indicate relatively symmetric data.

In the above case Euro indicate a slight positive skew.Whereas USD shows almost symmetric
distribution.

Kurtosis: A distribution might be symmetric but still depart from the normal pattern by being
taller or flatter than the true normal curve. This quality is called a curve’s kurtosis. Positive
kurtosis means a data is more peaked than Normal random variable.

Sample variance and sample standard deviationA standard deviation describes how values in a
data set vary around the mean. Another way to say this same thing is that a standard deviation
describes how far away from the mean the average value is. In fact, we can almost think of a
standard deviation as being equal to the average distance from the mean, not exactly the technical
definition but pretty close concept.

&

G
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The sample variance s2 is defined by the following formula.

1 S _\2
§* = m;(xi—x)

Sample variance is the average squared deviation of the data from its mean. Intuitively, it seems
like we should divide by n to compute a true average squared deviation, but for technical reasons
we need to divide by n-1. Dividing the sum of the squared deviations by n-1 ensures that the
sample variance is an unbiased measure of the true variance of the population from which the
sampled data is drawn. Wecalculate the variance before we calculate the standard deviation.

Standard deviation S is just the square root of S°. It’s a deviation because it expresses a distance
from the mean: a departure from the mean Value The variance is a different matter. It's the square
of the standard deviation and it’s fundamental to statistical analysis,

Range: The maximum value in a set minus the minimum value. It's usually helpful to know
the range of the values in a frequency distribution, if only to guard against errors in data entry.

Many valuable insights can be derived from descriptive statistics. Descriptive statistics can be
used to compare two data sets. For example in the data i.e. daily rates of USD & EURO above
we can conclude the following:

0  Euro rates are more variable as compared to USD (if we look at Standard deviation, Variance
& range).

0  Euro rates are more positively skewed as compared to USD which are more symmetric
(Skewness).

4.9 NESTED IFS

An IF formula, containing more than one IF statement is called a nested IF formula. When we
need to have more than one condition and more than two possible outcomes a NESTED IF is
required.

This is based on the same principle as normal if statement but involves “Nesting” a secondary
formula inside the main one. The secondary IF forms the False part of the main statement.
“Nesting” IF functions increases the flexibility of the function by increasing the number of
possible outcomes.

=IF(1st Logic test,1st True Value, IF (2nd Logic Test,2nd True Value, False Value))

Only if Both Logic tests are found false will the false value be returned. There are two sets of
parentheses, as there are two separate IF statements. This process can be enlarged to include
more conditions and more eventualities.

Excel allows up to a staggering 64 nested IF() statements in one formula to create a complex IF
THEN ELSE statement. However care must be taken to ensure that correct number of parentheses
is added.

Case Study 4.14: We have 3 Tax slabs for Income Tax as follows:

QO  If Income is less than 200000 Tax rate 0%
O If Income is more than 200000 and less than 500000 Tax Rate 10%
QO If Income is more than 500000 and less than 1000000 Tax Rate 20%
QO  If Income is more than 1000000 Tax Rate 30%

322 INFORMATION TECHNOLOGY



Consolidation of Data and Data Analysis *

Use a Nested]IF to calculate income of a person.

Strategy:

We can use a NESTED IF Formula as follows

1. for calculating tax on Income which is in cell A2 as follows:

0 Test for the highest condition first. Excel stops testing when the first condition is met.

0 There is only one argument left in the current IF function —the argument for value_if_false.
d

Instead of using a value as the third argument, start a second IF function to be used if the
first test is FALSE

=IF(A2<=200000,A2*0%,IF(A2<=500000,A2*10%,1F(A2<=100000,A2%20%),A2*30%)))
This formula basically tells Excel;
If A2 is less than or equal to 200000 is true Then multiply A2 with 0%
Else go to second IF condition which is
If A2 is less than or equal to 500000 is true Then multiply A2 with10%
Else go to Third IF condition which is
If A2 is less than or equal to 1000000 is true Then multiply A2 with 20%
Else multiply A2 with 30%.
Gist: We have Calculated Income Tax Using NestedIFs.

0O 0000 DO

Commands Learnt: NestedIF Function

Excel allows 64 Nested ifs but such a huge formula is very difficult to handle & trouble shoot.
We have a far better & elegant solution in the form of Vlookup.

4.10 LOOKUP FUNCTIONS

Now we come to one of the Star function of Excel which is perhaps one of the most powerful
and most used function as far as Data analysis is concerned.

Lookup functions enable us to “look up” values from worksheet ranges. Microsoft Excel 2010
allows us to perform both vertical lookups (by using the VLOOKUP function) and horizontal
lookups (by using the HLOOKUP function). In a vertical lookup, the lookup operationstarts in
the first column of a worksheet range. In a horizontal lookup, the operation starts in the first
row of a worksheet range.

Because the majority of formulas using lookup functions involve vertical lookups, so we
concentrate on VLOOKUP functions.

VLOOKUP() is the vertical lookup function. We use it to find a specific rowin a large table of
data. VLOOKUP() works by scanning the values in a single column from top to bottom. Once
it finds the entry we’re looking for, it can then retrieve other information from the same row.

VLOOKUP Syntax
The syntax of the VLOOKUP function is as follows.
VLOOKUP(lookup_value,table_array,col_index_num,[range_lookup])

The brackets ([ ]) indicate optional arguments.

&
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Lookup value is the value that we want to look up in the first column of the table range.

Table range is the range that contains the entire lookup table. The table range includes the
first column, in which we try and match the lookup value and any other columns in which
we want to look up formula results.

Column index parameters are known as offsets. Once the VLOOKUP() function finds the
requested data, the offset tells Excel how many cells to move over inorder to find related
data we want to retrieve.

Range lookup is an optional argument. The point of range lookup is to allow we to specify
an exact or approximate match. If the range lookup argument is True or omitted, the
first column of the table range must be in ascending numerical order. If the range lookup
argument is True or omitted and an exact match to the lookup value.

Case Study 4.15: We have 3 Tax slabs for Income Tax as follows:

d
d
d
d

If Income is less than 200000 Tax rate 0%
If Income is more than 200000 and less than 500000 Tax Rate 10%
If Income is more than 500000 and less than 1000000 Tax Rate 20%
If Income is more than 1000000 Tax Rate 30%

Use Vlookup to calculate income of a person.

Strategy:

In the case study 4.14 we could have 10 slabs in that case Nested if would have 10 Nested IF
statements managing them would become unwieldy. A much more elegant strategy would be
to use Vlookup.

1.

2.

Set up the Data in Worksheet as given in Fig 4.15.1.

A B C D
Income Tax Slab Rate
1 . . 0.0%

2,00,001 10.0%
5,00,001 20.0%
10,00,001 30.0%

Fig. 4.15.1: Income Tax slabs with tax rates

If the Input Data Income is entered in Cell A2 and we want to Calculate Tax in Cell B2 we
use Vlookup formula as shown in Fig 4.15.2
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| 4 B G D
1 Income Tax Slab Rate
2 600000 ([=A2*VLOOKUP(A2,5C52:5D55,2) 0 0
3 200001 0.1
4 500001 0.2
5 1000001 0.3

Fig. 4.15.2: Using Vlookup to Calculate Tax on Income

3.  We are writing a formula where we are multiplying income with tax rate. To calculate Tax
rate from relevant slab we are using Vlookup as follows:

0 Look up value in this case is cell A2i.e. value we want to Look up

0 Range is $C$2:$D$5 i.e. range where value is to be looked in leftmost column within the
range

0 Column Index in this case is 2 i.e. within the range $C$2:$D$5 answer will come from 2™
column.

0 Range lookup has been omitted thus assumed to be true which means results can be
approximate also.

Basically in this formula, Vlookup will lookup the value of A2 (6,00,000 in this case) and move
along column from C2 to C5 (left most column in range $C$2:3D$5) when it reaches row 4 it
finds an approximate match since, value in row 5 is more than 600000. After freezing on row 4
Vlookup will provide the result from 2" column in range $C$2:3D$5 for row 4 i.e. 20%

Gist: We have Calculated Income Tax Using VlookUp.
Commands Learnt: Vlookup Function

Food for thought The lookup column has to be the first column or row in the range. That means
we can’t use VLOOKUP() to retrieve columns to the left of the lookup column,

4.11 MYSTERIOUS FOURTH LOOKUP ARGUMENT

The range_lookup parameter or the fourth Argument in Lookup syntax is a Boolean (true or
false) value. If we specify TRUE or leave out this parameter, then Excel finds approximate
matches. If we specify FALSE, Excel gives us either an exact match or, if it finds no match, the
error value #N/A. (We can also substitute 1 for TRUE or 0 for FALSE, if we findthat’s easier.)

Finally, the Type is optional, but if we omit it, Excel assumes “True,” which means that our
database is sorted by the Item To Find column and that we will accept an answer that’s close
but not more than if the actual item can’t be found. For example, suppose we are looking up an
employee by his ID and that the Range issorted by ID, from lowest to highest. If we tell Excel to
look up CustID number 256 and there isn’t one, Excel will look up the closest CustID that isn’t
over 256 (such as say, 255) and give us the results for that person. If we set Type to False, Excel
will only provide an answer if an exact match is found. Also, if we set Type to False, Excel does
not assume that the Range is sorted by CustID.
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In some situations, we do not want VLOOKUP to return a value based on a close match. Instead,
we want Excel to find the exact match in the lookup table.

We would be using FALSE as the fourth parameter in VLOOKUP. We need to do this because
close matches are not acceptable here.
Using VLOOKUP to Join Two Lists

Case study 4.16: We have two excel worksheets - Sheet ‘Cust info’ contains customer No with
name and address and Sheet “Telephone List’ contains Customer no. and Telephone No. We want
to join these two lists so that in Sheet ‘Cust Info’ telephone no. is also displayed.

Fig. 4.16.1: Worsheets with customer Information & customer telephone list

Strategy:
We can use Vlookup to get the Telephone number of customer in Col D of sheet Cust info.
1. The formula would be =VLOOKUP(A2, Telephone List’!$A$1$:$B17,2, FALSE)
2. In this case Arguments are

0 Lookup valueis A2i.e. customer no.

0 Rangeis $A$1$:$B17 in worksheet “Telephone List’
0 Column Nois 21i.e. 2" column of range.
a

Range lookup- now here lies the trick. If we omit it, Vlookup will try to find approximate
match which we don’t desire. In this case we are interested in exact match so we will be
using “False” so that VLookup returns an exact match

Fig. 4.16.2: To get the telephone number of customer we will use a Vlookup Formula
Gist: We have joined two lists using Vlookup

Commands Learnt: Vlookup Function
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