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Disclaimer, Acknowledgement & Dedication

Acknowledgements: The material in this text consists of many screenshots of
Microsoft® 365 using Windows 11.

The goal of this text was to create a resource for students that was effective,
concise and cost-effective. This text will not include extra content that does
not align with course outcomes. This conciseness is designed to be keep the
material on-point and keep printing costs low.

Disclaimer: This OER textbook is a mashup/update of content from the
textbook: Learning How to Use Microsoft Excel 2016 by Kaaren McGlynn, which
is licensed under a Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International License and supplemented by additional original
content.

The text was written using Microsoft Windows 11 Professional and Windows
(Office) 365 Professional. Considerable effort was given to verify the accuracy
of information presented. However, due to the continuous improvements
made to both the operating system and individual software applications, your
experience could vary slightly from the time this material was compiled and
printed.

All screenshots that appear throughout this text are copyright of Microsoft
Corporation. All Rights Reserved. They have been used with permission from
Microsoft Corporation. The Most Excellent OER Spreadsheets Textbook Ever
Published (in 2025) and Learning How to Use Microsoft® Excel® 2016 are
independent publications and are not affiliated with, nor have they been
authorized, sponsored, or otherwise approved by Microsoft Corporation.
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Chapter 1

Fundamental Skills

Microsoft® Excel® is a tool that can be used in virtually all careers and is valuable in both
professional and personal settings. Whether you need to keep track of medications in
inventory for a hospital or create a financial plan for your retirement, Excel enables you to
do these activities efficiently and accurately. This chapter introduces the fundamental skills
necessary to get you started in using Excel. You will find that just a few skills can make you
very productive in a short period of time.

1.1 An Overview of Microsoft® Excel®

LEARNING OBJECTIVES

1. Examine the value of using Excel to make decisions
2. Learn how to start Excel

3. Become familiar with the Excel workbook

4. Understand how to navigate worksheets

5. Examine the Excel Ribbon

6. Become familiar with the Quick Access Toolbar

7. Examine the right-click menu options

8. Become familiar with the commands in the File tab
9. Learn how to save workbooks

10. Examine the Status Bar

11. Become familiar with the features in the Excel Help window

Microsoft® Office contains a variety of tools that help people accomplish many personal
and professional objectives. Microsoft Excel is perhaps the most versatile and widely used
of all the Office applications. No matter which career path you choose, you will likely need
to use Excel to accomplish your professional objectives, some of which may occur daily.
This chapter provides an overview of the Excel application along with an orientation for
accessing the commands and features of an Excel workbook.

l The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher

is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 1



https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

Making Decisions with Excel

Follow-along file: Not needed for this skill

Taking a very simple view, Excel is a tool that allows you to enter quantitative data into an
electronic spreadsheet to apply one or many mathematical computations. These
computations ultimately convert that quantitative data into information. The information
produced in Excel can be used to make decisions in both professional and personal
contexts. For example, employees can use Excel to determine how much inventory to buy
for a clothing retailer, how much medication to administer to a patient, or how much
money to spend to stay within a budget. With respect to personal decisions, you can use
Excel to determine how much money you can spend on a house, how much you can spend
on car lease payments, or how much you need to save to reach your retirement goals. We
will demonstrate how you can use Excel to make these decisions and many more
throughout this text.

Figure 1.1 "Example of an Excel Worksheet with Embedded Chart" shows a completed Excel
worksheet that will be constructed in this chapter. The information shown in this
worksheet is top-line sales data for a hypothetical merchandise retail company. The
worksheet data can help this retailer determine the number of salespeople needed for each
month, how much inventory is needed to satisfy sales, and what types of products should
be purchased. Notice that the embedded chart makes it very easy to see which months have
the highest unit sales.

Figure 1.1
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Starting Excel

Follow-along file: Not needed for this skill

The following steps will guide you in starting the Excel application. Note that these steps
along with Figure 1.2 "Start Menu" relate to the Windows 10 operating system.

1. Click the Windows button on the lower left corner of your computer screen.

2. Start typing Excel. You will see Excel pop up as an option.

3. Click the Microsoft Excel 2016 option. This will start the Excel application.

3] L\} .1: Ftery

Feat match

n; Excel 2006
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Focernt
8 Vicokup Skils Assessments (14)
B Viockup Skils Assessments [13)
€ Vicokup Skils Assessments (17)
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file Explorer
nterrat Explorer
Seach vaguevtions
' ™
folden

Dooanents

Figure 1.2

The Excel Workbook

Once Excel is started, a blank workbook will open on your screen. A workbook is an Excel
file that contains one or more worksheets (sometimes referred to as spreadsheets). Excel
will assign a file name to the workbook, such as Book1, Book2, Book3, and so on, depending
on how many new workbooks are opened.
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Navigating Worksheets

Follow-along file: Not needed for this skill

Data are entered and managed in an Excel worksheet. The worksheet contains several
rectangles called cells for entering numeric and nonnumeric data. Each cell in an Excel
worksheet contains an address, which is defined by a column letter followed by a row
number. For example, the cell that is currently activated in Worksheet" is A1. This
would be referred to as cell location A1 or cell reference Al. The following steps explain
how you can navigate in an Excel worksheet:

1. Place your mouse pointer over cell D5 and left click. Check to make sure column letter D
and row number 5 are highlighted in gray, as shown in Figure 1.5 "Activating a Cell
Location".

2. Move the mouse pointer to cell Al.
3. Click and hold the left mouse button and drag the mouse pointer back to cell D5.

4. Release the left mouse button. You should see several cells highlighted, as shown in
Figure 1.6 "Highlighting a Range of Cells". This is referred to as a cell range and is
documented as follows: A1:D5. Any two cell locations separated by a colon are known
as a cell range. The first cell reference is the top left corner of the range, and the second
cell reference is the lower right corner of the range

Figure 1.5 Activating a Cell Location
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Figure 1.6 Highlighted Range of Cells
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5. Click the + in the circle to create a new worksheet. Excel 2016 comes with only 1

worksheet in a new workbook.

6. Click the Sheet2 worksheet tab at the bottom of the worksheet. This is how you open a

worksheet within a workbook.

7. Click the Sheet1l worksheet tab at the bottom of the worksheet to return to the

worksheet shown

range of cells in a worksheet.

worksheets in a workbook.

1. Use the arrow keys on your keyboard to activate cells on the worksheet.

2. Hold the SHIFT key and press the arrow keys on your keyboard to highlight a

3. Hold the CTRL key while pressing the PAGE DOWN or PAGE UP keys to open other

The Excel Ribbon

Excel’s features and commands are found in the Ribbon, which is the upper area of the
Excel screen that contains several tabs running across the top. Each tab provides access to
a different set of Excel commands. Figure 1.7 "Ribbon for Excel" shows the commands
available in the Home tab of the Ribbon. Table 1.1 "Command Overview for Each Tab of the
Ribbon" provides an overview of the commands that are found in each tab of the Ribbon.
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Figure 1.7
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Table 1.1 Command Overview for Each Tab of the Ribbon

a]

File

Also known as the Backstage view of the Excel workbook. Contains all
commands for opening, closing, saving, and creating new Excel
workbooks. Includes print commands, document properties, e-mailing
options, and help features. The default settings and options are also found
in this tab.

Home

Contains the most frequently used Excel commands. Formatting commands
are found in this tab along with commands for cutting, copying, pasting, and
for inserting and deleting rows and columns.

Insert

Used to insert objects such as charts, pictures, shapes, PivotTables,
Internet links, symbols, or text boxes.

Page
Layout

Contains commands used to prepare a worksheet for printing. Also
includes commands used to show and print the gridlines on a worksheet.

Formulas

Includes commands for adding mathematical functions to a worksheet.
Also contains tools for auditing mathematical formulas.

Data

Used when working with external data sources such as Microsoft®
Access®, text files, or the Internet. Also contains sorting commands and
access to scenario tools.

Review

Includes Spelling and Track Changes features. Also contains protection
features to password protect worksheets or workbooks.

View

Used to adjust the visual appearance of a workbook. Common
commands include the Zoom and Page Layout view.

The Ribbon shown in Figure 1.7 "Ribbon for Excel" is full or maximized. The benefit of

O8O
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having a full Ribbon is that the commands are always visible while you are developing a
worksheet. However, depending on the screen dimensions of your computer, you may find
that the Ribbon takes up too much vertical space on your worksheet. If this is the case, you
can minimize the Ribbon by clicking the button shown in Figure 1.7 "Ribbon for Excel".
When minimized, the Ribbon will show only the tabs and not the command buttons. When
you click on a tab, the command buttons will appear until you select a command or click
anywhere on your worksheet.

Keyboard Shortcuts - Minimizing or Maximizing the Ribbon

1. Hold down the CTRL key and press the F1 key
2. Hold down the CTRL key and press the F1 key again to maximize the Ribbon

Quick Access Toolbar and Right-Click Menu

The Quick Access Toolbar is found at the upper left side of the Excel screen above the
Ribbon. This area provides access to the most frequently used commands, such as Save and
Undo. You also can customize the Quick Access Toolbar by adding commands that you use
on a regular basis. By placing these commands in the Quick Access Toolbar, you do not have
to navigate through the Ribbon to find them. To customize the Quick Access Toolbar, click
the down arrow as shown in Figure 1.8 "Customizing the Quick Access Toolbar". This will
open a menu of commands that you can add to the Quick Access Toolbar. If you do not see
the command, you are looking for on the list, select the More Commands option.

Figure 1.8 Customizing the Quick Access Toolbar
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In addition to the Ribbon and Quick Access Toolbar, you can also access commands by right
clicking anywhere on the worksheet. Figure 1.9 "Right-Click Menu"_ shows an example of
the commands available in the right-click menu.

Figure 1.9 Right-Click Menu
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The File Tab

If you have used Office 2007, you may have noticed that the Office button has disappeared
in the 2016 version. It has been replaced with the File tab on the far-left side of the Ribbon.
The File tab is also known as the Backstage view of the workbook. It contains a variety of
features and commands related to the workbook that is currently open, new workbooks, or
workbooks stored in other locations on your computer or network. Figure 1.10 "File Tab
or Backstage View of a Workbook" shows the options available in the File tab or Backstage
view. To leave the Backstage view and return to the worksheet, click any tab on the Ribbon
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or click the image of the worksheet on the right side of the window. You must click the Info
button (highlighted in green in Figure 1.10 "File Tab or Backstage View of a Workbook") to
see the image of your worksheet on the right side of the window.

Figure 1.10 File Tab or Backstage View of a Workbook
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Click here to view all the ;
defauit settings for Excel. e

——— -
Ty =
Included in the File tab are the default settings for the Excel application that can be
accessed and modified by clicking the Options button. Figure 1.11 "Excel Options Window”

shows the Excel Options window, which gives you access to settings such as the default font
style, font size, and the number of worksheets that appear in new workbooks.
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Figure 1.11 Excel Options Window
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Saving Workbooks (Save As)

Once you create a new workbook, you will need to change the file name and choose a
location on your computer or network to save it. The following steps explain how to save a
new workbook and assign it a file name. It is important to remember where you save this
workbook on your computer or network as you will be using this file in the Section 1.2
“Entering, Editing, and Managing Data" to construct the workbook shown in Figure 1.1
"Example of an Excel Worksheet with Embedded Chart".

1. If you have not done so already, start Excel. A blank workbook should appear on your
screen.

2. Check to make sure the workbook is maximized (see Figure 1.4 "Restored Worksheet").
3. Click the File tab.

4. Click the Save As button in the upper left side of the Backstage view window, as shown
in Figure 1.10 "File Tab or Backstage View of a Workbook". This will open the Save As
dialogbox.

5. Click in the File Name box at the bottom of the Save As dialog box.
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6. Use the BACKSPACE key to remove the current file name of the workbook.
7. Type the file name: Excel Objective 1.0.

8. Click the Desktop button on the left side of the Save As dialog box if you wish to save this
file on your desktop. If you want to save this workbook in a different location on your
computer or network, double click the Computer option, as shown in Figure 1.12 "Save
As Dialog Box", and select your preferred location.

9. Click the Save button on the lower right side of the Save As dialog box.

Figure 1.12 Save As Dialog Box-

2 Name - Size Item type Date moditied
4 . Favorites
| —» Libraries
- | ] R Joseph M. M
= anzo "
b Downloads |5 < ( Double click here to select a new
% Recent Places ‘ it | location on your computer or
‘ Network | Shows the disk drives and hardware connected to this computer j network.
4 5 Uibraries
> Decuments Click here to type a new
& Music file name for the workbook.
& Pictures = =
B siutnce agi” / Jh J ’
File name:  Excel Objecitve 1.0 -
Save as type: |Excel Workbook (*xisx) i —
Authors Jotweph M, Marco Tags Add a tag
Click here to save a
workbook on your | [ Save Thumbna Click here to select and save the
desktop. workbook as a different file type
o Tiide Foldens Yook = [ Save ] | Cancel ] L such as an older version of Office.
’ N : l
Click here to save |
your workboek.g

e Press the F12 key and use the tab and arrow keys to navigate around the Save
As dialog box. Use the ENTER key to make a selection.

e Or press the ALT key on your keyboard. You will see letters and numbers, called
Key Tips, appear on the Ribbon. Press the F key on your keyboard for the File tab
and then the A key. This will open the Save As dialog box.
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Skill Refresher- Saving Workbooks (Save As)

1. Click the File tab on the Ribbon.

2. Click the Save As option.

3. Select a location on your PC or network.

4. Click in the File name box and type a new file name ifneeded.

5. Click the down arrow next to the “Save as type” box and select the appropriate file

type ifneeded.

6. Click the Save button.

The Status Bar

The Status Bar is located below the worksheet tabs on the Excel screen (see Figure 1.15
“Customizing the Status Bar"). It displays a variety of information, such as the status of
certain keys on your keyboard (e.g., CAPS LOCK), the available views for a workbook, the
magnification of the screen, and mathematical functions that can be performed when data
are highlighted on a worksheet. You can customize the Status Bar as follows:

1. Place the mouse pointer over any area of the Status Bar and right click (see Figure 1.15
“Customizing the Status Bar").

2. Select the Caps Lock option from the menu (see Figure 1.15 "Customizing the Status
Bar").

3. Press the CAPS LOCK key on your keyboard. You will see the Caps Lock indicator on the
lower right side of the Status Bar.

4. Press the CAPS LOCK key again. The indicator on the Status Bar goes away.
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Figure 1.15 Customizing the Status Bar
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Excel Help

Follow-along file: Continue with a blank workbook or open a new one.

The Help feature provides extensive information about the Excel application. Although
some of this information may be stored on your computer, the Help window will
automatically connect to the Internet, if you have a live connection, to provide you with
resources that can answer most of your questions. You can open the Excel Help window by
clicking the question mark in the upper right corner of the screen. Here you can search for
specific topics or type a question in the upper- left side of the window, as shown in Figure
1.16 "Excel Help Window".

e Press the F1 key on your keyboard.
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Figure 1.16 Excel Help Window

P =—————— .| Clickheretoopenthe
©) Excel Help = content and location
Ke) GG Y A : search options.

'! r e

file tab s - ,
e @ Content from Office.cor
E‘a icé it v All Excel
More on Office.com: dewnloads | if Excel Help &
Excel Templates
Search results for: file tab Excel Training

Developer Reference

Q Content from this comg
Excel Help

View or chanye the properties for an Office f

Article | DAcument properties, also knowr

What and whele i« Backstage view Developer Reference
ticte | Aftdr you click the File tab, you can see the Microsoft Off..

File formats thay are supported in Excel
¢ | ShoW All Hide All You can save a Microsoft Excel 2010 file..

Save a file to a SirePoint library
¢ | You cah =asily save your Microsoft Office 2010 files Select from a list of
Create an XML datd file and XML schema file from werksheet data articles and resources that are
¢ | 1f you whnt to create an XML data file and XML schama ... retrieved based on the topic
or question typed above.

Save an Office file a4 an earlier version

ticle | i you argusing Microsoft Office 2010 , you ¢an share file...

Help prevent changesito 2 final version of 2 file

= Typeaquestion |
or topic here,

e Excel is a powerful tool for processing data for the purposes of making decisions
* You can find Excel commands throughout the tabs in the Ribbon.

® You can customize the Quick Access Toolbar by adding commands you frequently
use.

* You must save your workbook in the Excel 97-2003 file format when sharing
workbooks with people who are running Microsoft Office 2003 and older
versions.

e Office 2007 can open files created in Office 2016
* You can add or remove the information that is displayed on the Status Bar

o The Help window provides you with extensive information about Excel.
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1.2 Entering, Editing, and Managing Data

LEARNING OBJECTIVES

1. Understand how to enter data into a worksheet.

2. Examine how to edit data in a worksheet.

3. Examine how Auto Fill is used when entering data.

4. Understand how to delete data from a worksheet and use the Undo command.
5. Examine how to adjust column widths and row heights in a worksheet.

6. Understand how to hide columns and rows in aworksheet.

7. Examine how to insert columns and rows into a worksheet.

8. Understand how to delete columns and rows from a worksheet.

9. Learn how to move data to different locations in a worksheet

In this section, we will begin the development of the workbook shown in Figure 1.1 "Example
of an Excel Worksheet with Embedded Chart". The skills covered in this section are typically
used in the early stages of developing one or more worksheets in a workbook. A theme we
will continue to pursue in this book is making your spreadsheets tell a story all by itself.
Meaning, a person can look at the spreadsheet and know exactly what information the
spreadsheet is conveying.

Entering Data

Follow-along file: Excel Objective 1.0 (This is a blank workbook that was named in the previous
section. If you skipped the previous section, open a new workbook and save it with the file name
“Excel Objective 1.0.”)

The XYZ Corporation has sales data they would like to have put into a worksheet. They
want it professionally formatted and include an embedded chart. The sales data they are
giving you is for the year 2017.

We will begin building the workbook shown in Figure 1.1 "Example of an Excel Worksheet
with Embedded Chart" by manually entering data into the worksheet. There are other ways
in which you can bring data into an Excel worksheet, such as importing data from a website
or a Microsoft Access database. However, we will demonstrate these other methods later.
The following steps explain how the column headings in Row 2 are typed into the
worksheet:
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1. Activate cell location A2 on the worksheet.

2. Type the word Month. Press the RIGHT ARROW key. This will enter the word into cell A2
and activate the next cell to the right.

3. Type Unit Sales and press the RIGHT ARROW Kkey.

4. Repeat step 4 for the words Average Price and SalesDollars.

Figure 1.17 "Entering Column Headings into a Worksheet" shows how your worksheet
should appear after you have typed the column headings into Row 2. Notice that the word
Price in cell location C2 is not visible. This is because the column is too narrow to fit the
entry you typed. We will examine formatting techniques to correct this problem in the next
section.

Figure 1.17 Entering Column Headings into a Worksheet
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The word Price is cut off
because the column is too narrow.

Integrity Check - Column Headings

It is critical to include column headings that accurately describe the data in each column
of a worksheet. In professional environments, you will likely be sharing Excel
workbooks with coworkers. Good column headings reduce the chance of someone
misinterpreting the data contained in a worksheet, which could lead to costly errors

depending on your career.
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5. Activate cell location B3. Type the number 2670 and press the ENTER key. After you
press the ENTER key, cell B4 will be activated. Using the ENTER key is an efficient
way to enter data vertically down a column.

6. Repeat step 5 by entering the following numbers in cells B4 through B14:2160, 515,
590, 1030, 2875,2700,900,775,1180,1800,and 3560.

7. Activate cell location C3.
8. Type the number 9.99 and press the ENTER key.

9. Repeat step 8 by entering the following numbers in cells C4 through C14:12.49, 14.99,
17.49,14.99, 12.49,9.99, 19.99, 19.99, 19.99, 17.49, and14.99.

10. Activate cell location D3.
11. Type the number 26685 and press the ENTER key.

12. Repeat step 12 by entering the following numbers in cells D4through D14:26937,
7701,10269, 15405, 35916, 26937,17958,15708, 23562,31416, and 53370.

Why?

Avoid Formatting Symbols When Entering Numbers

When typing numbers into an Excel worksheet, it is best to avoid adding any formatting
symbols such as dollar signs and commas. Although Excel allows you to add these
symbols while typing numbers, it slows down the process of entering data. It is more
efficient to use Excel’s formatting features to add these symbols to numbers after you
type them into a worksheet.

Integrity Check - Data Entry

It is very important to proofread your worksheet carefully, especially when you have
entered numbers. Transposing numbers when entering data manually into a worksheet
is a common error. For example, the number 563 could be transposed to 536. Such
errors can seriously compromise the integrity of your workbook.

Figure 1.18 "Completed Data Entry for Columns B, C, and D" shows how your worksheet
should appear after entering the data. Check your numbers carefully to make sure they are
accurately entered into the worksheet.
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Figure 1.18 Completed Data Entry for Columns B, C, and D
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Editing Data

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.01 if you are starting with

this skill.)

Data that has been entered in a cell can be changed by:

e double clicking the cell location
e clicking in the Formula Bar
e clicking the F2 function key while the cell is active.

You may have noticed that as you were typing data into a cell location, the data you typed
appeared in the Formula Bar. The Formula Bar can be used for entering data into cells as well
as for editing data that already exists in a cell.

The following steps provide an example of entering and then editing data that has been
entered into a cell location:
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1. Activate cell A15 in the Sheet1 worksheet.
2. Type the abbreviation Tot and press the ENTER key.
3. Click cell A15.

4. Move the mouse pointer up to the Formula Bar. You will see the pointer turn into a
cursor. Move the cursor to the end of the abbreviation Tot and left click.

5. Type the letters al to complete the word Total.

6. Click the checkmark to the left of the Formula Bar (see Figure 1.19 "Using the Formula
Bar to Edit and Enter Data"). This will enter the change into the cell.

7. Double click cell A15.
8. Add a space after the word Total and type the word Sales.
9. Press the ENTER key.

Figure 1.19 Using the Formula Bar to Edit and Enter Data
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« Activate the cell that is to be edited and press the F2 key on your keyboard.
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Auto Fill

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.02 if you are starting with this
skill.)

The Auto Fill feature is a valuable tool when manually entering data into a worksheet. This
feature has many uses, but it is most beneficial when you are entering data in a defined
sequence, such as the numbers 2, 4, 6, 8, and so on, or nonnumeric data such as the days of
the week or months of the year. The following steps demonstrate how Auto Fill can be used
to enter the months of the year in Column A:

1. Activate cell A3 in the Sheetlworksheet.

2. Type the word January and press the ENTER key.

3. Activate cell A3 again.

4. Move the mouse pointer to the lower right corner of cell A3. You will see a small square
in this corner of the cell; this is called the Fill Handle (see Figure 1.20 "Fill Handle").
When the mouse pointer gets close to the Fill Handle, the white block plus sign will turn
into a black plus sign.

5. Left click and drag the Fill Handle to cell A14. Notice that the Auto Fill tip box indicates
what month will be placed into each cell (see Figure 1.21 "Using Auto Fill to Enter the
Months of the Year"). Release the left mouse button when the tip box reads “December.”

Figure 1.20 Fill Handle
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Figure 1.21 Using Auto Fill to Enter the Months of the Year
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entered into cell A14.

Once you release the left mouse button, all twelve months of the year should appear in the
cell range A3:A14, as shown in Figure 1.22 "Auto Fill Options Button". You will also see the
Auto Fill Options button. By clicking this button, you have several options for inserting data
into a group of cells.

6. Left click the Auto Fill Options button.

7. Left click the Copy Cells option. This will change the months in the range A4:A14 to
January.

8. Left click the Auto Fill Options button again.

9. Left click the Fill Months option to return the months of the year to the cell range
A4:A14. The Fill Series option will provide the same result.
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Figure 1.22 Auto Fill Options Button

E3IN I, R
Home  Insert  Page Layout  Formuli
3' -
~’] & Caiibri vitt | A AT

B
Baste j B 7 U- :_J' "%'A'

-

Chipboard ; Font
A3 - K | lanuary

P77 s [ c D E
1

Z Month Unit Sales Average PiSales Dollars
3 lanuary 2670 9.99 26685
4 February 2160 12.49 26937

5 [March 515 14.99 7701
6 |April 590  17.49 10269
7 |May 1030 14.99 15405
8 |lune 2875 1249 35916
L Huly 37
10 |August 58
11 |Septembeq Options Button (08
12 |October ‘ 62
13 1800 17.49 31416
14 3560 1499 53370

( Click the down arrow
L to see fill options.

15 Total SalesM; -

a8 © Copy Cells

A =] Fill Series %

18

19 © Fill Eormatting Only Click here to use
20 O Fill Withgut Formatting Auto Fill as a copy
21 © Fill Months and paste tool.

Deleting Data and the Undo Command

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.03 if starting with this skill.)

There are several methods for removing data from a worksheet, a few of which are
demonstrated here. With each method, you use the Undo command. This is a helpful
command in the event you mistakenly remove data from your worksheet.

The following steps demonstrate how you can delete data from a cell or range of cells:

1. Activate cell C2 by placing the mouse pointer over the cell and clicking the left mouse
button.
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2. Press the DELETE key on your keyboard. This removes the contents of the cell.

3. Highlight the range C3:C14 by placing the mouse pointer over cell C3. Then left click and
drag the mouse pointer down to cell C14.

4. Place the mouse pointer over the Fill Handle. You will see the white block plus sign
change to a black plus sign.

5. Left click and drag the mouse pointer up to cell C3 (see Figure 1.23 "Using Auto Fill to
Delete Contents of Cell"). Release the mouse button. The contents in the range C3:C14
will be removed.

Figure 1.23 Using Auto Fill to Delete Contents of Cell

I Y R
.~ (o]
File Home Insert  Page layout  Formulas  Dat
—'] A Calibri vi11 A‘ A’ = —
- -
D BZU- [~ A E=
Cpoows o) s
3 - £ 959
A B C D E
1 (me grey area indicates the data
L in these cells will be deleted.
2 Month Unit Sales Sales Dollars
3 January 2670 26685
4 February 2160 26937
5 March 515 7701
6 April 590 10269
_ 7 May 1030 15405
8 lune 2875 35916
9 July 2700 26937
10 August 900 17958
11 Septembe 775 15708
12 |October 1180 23562
13 November 1800 31416

14 December
15 Total Sales

3560

3370 The Fill Handle was
dragged up the column.

6. Click the Undo button in the Quick Access Toolbar. This should replace the data in the

range C3:C14.

7. Click the Undo button again. This should replace the data in cellC2.

8. Highlight the range C2:C14 by placing the mouse pointer over cell C2. Then left click and
drag the mouse pointer down to cell C14.

9. Click the Clear button in the Home tab of the Ribbon, which is next to the Cells group of
commands (see Figure 1.24 "Clear Command Drop-Down Menu"). This opens a drop
down menu that contains several options for removing or clearing data from a cell.
Notice that you also have options for clearing just the formats in a cell or the
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hyperlinks in a cell.
10. Click the Clear All option. This removes the data in the cell range.
11. Click the Undo button. This replaces the data in the range C2:C14.

Figure 1.24 Clear Command Drop-Down Menu
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| Cells ‘2 Clear All N
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L Clear Contents [

Clear Comments

Clear Hyperlinks

e Hold down the CTRL key while pressing the letter Z on yourkeyboard.

Adiusting Columns and Rows

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.03 if starting with this skill.)

In Figure 1.22 "Auto Fill Options Button", there are a few entries that appear cut off. For
example, the last letter of the word September cannot be seen in cell A11. This is because
the column is too narrow for this word. The columns and rows on an Excel worksheet can
be adjusted to accommodate the data that is being entered into a cell. The following steps
explain how to adjust the column widths and row heights in a worksheet:

1. Bring the mouse pointer between Column A and Column B in the Sheet1 worksheet, as
shown in Figure 1.25 "Adjusting Column Widths". You will see the white block plus sign
turn into double arrows.

2. Left click and drag the column to the right so the entire word September in cell A11 can
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be seen. As you drag the column, you will see the column width tip box. This box
displays the number of characters that will fit into the column using the Calibri 11-point
font.

3. Release the left mouse button.

Figure 1.25 Adjusting Column Widths
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You may find that using the click-and-drag method is inefficient if you need to set a specific
character width for one or more columns. Steps 4 through 7 illustrate a second method for
adjusting column widths when using a specific number of characters:

4. Activate any cell location in Column A by moving the mouse pointer over a cell location
and clicking the left mouse button. You can highlight cell locations in multiple columns
if you are setting the same character width for more than one column.

5. In the Home tab of the Ribbon, left click the Format button in the Cells group (see Figure
1.26 "Cells Group in the Home Tab").

6. Click the Column Width option from the drop-down menu (see Figure 1.27 "Format
Drop-Down Menu"). This will open the Column Width dialog box.

7. Type the number 13 and click the OK button on the Column Width dialog box. This will
set Column A to this character width (see Figure 1.28 "Column Width Dialog Box").
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Figure 1.26 Cells Group in the Home Tab
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Figure 1.28 Column Width Dialog Box
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e Press the ALT key on your keyboard, then press the letters H, O, and W one at atime.

The following steps demonstrate how to adjust row height, which is similar to adjusting
column width:

1. Activate cell A15 by placing the mouse pointer over the cell and clicking the left mouse
button.

2.In the Home tab of the Ribbon, left click the Format button in the Cells group (see Figure
1.26 "Cells Group in the Home Tab").

3. Click the Row Height option from the drop-down menu (see Figure 1.27 "Format Drop
Down Menu"). This will open the Row Height dialog box.

4. Type the number 24 and click the OK button on the Row Height dialog box. This will set
Row 15 to a height of 24 points. A point is equivalent to approximately 1/72 of an inch.
This adjustment in row height was made to create space between the totals for this
worksheet and the rest of the data.

Figure 1.29 "Excel Objective 1.0 with Column A and Row 15 Adjusted” shows the
appearance of the worksheet after Column A and Row 15 are adjusted.
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Figure 1.29 Excel Objective 1.0 with Column A and Row 15 Adjusted
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e Press the ALT key on your keyboard, then press the letters H, 0, and Home at a time.

Skill Refresher - Adjusting Columns and Rows

1. Activate at least one cell in the row or column you are adjusting.

2. Click the Home tab of the Ribbon.

3. Click the Format button in the Cells group.

4. Click either Row Height or Column Width from the drop-down menu.

5. Enter the Row Height in points or Column Width in characters in the dialog box.

6. Click the OK button.

Hiding Columns and Rows

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.04 if starting with this skill.)

In addition to adjusting the columns and rows on a worksheet, you can also hide columns
and rows. This is a useful technique for enhancing the visual appearance of a worksheet
that contains data that is not necessary to display. These features will be demonstrated
using the Excel Objective 1.0 workbook. However, there is no need to have hidden columns
or rows for this worksheet. The use of these skills here will be for demonstration purposes
only.

B The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher
is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 28



https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

1. Activate cell C1 in the Sheetl worksheet by placing the mouse pointer over the cell
location and clicking the left mouse button.

2. Click the Format button in the Home tab of the Ribbon.

3. Place the mouse pointer over the Hide & Unhide option in the drop-down menu (see
Figure 1.27 "Format Drop-Down Menu"). This will open a submenu of options.

4. Click the Hide Columns option in the submenu of options (see Figure 1.30 "Hide &
Unhide Submenu"). This will hide Column C.

Figure 1.30 Hide & Unhide Submenu
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¢ Hold down the CTRL key while pressing the number 0 on your keyboard.

Figure 1.31 "Hidden Column" shows the workbook with Column C hidden in the Sheet1
worksheet. You can tell a column is hidden by the missing letter C.

Figure 1.31 Hidden Column
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To unhide a column, follow these steps:

1. Highlight the range B1:D1 by activating cell B1 and clicking and dragging over to cell D1.
2. Click the Format button in the Home tab of the Ribbon.

3. Place the mouse pointer over the Hide & Unhide option in the drop-down menu (see
Figure 1.27 "Format Drop-Down Menu").

4. Click the Unhide Columns option in the submenu of options (see Figure 1.30 "Hide &
Unhide Submenu"). Column C will now be visible on the worksheet.

Unhiding Columns

e Highlight cells on either side of the hidden column(s), then hold down the CTRL
key and the SHIFT key while pressing the close parenthesis key ()) on your
keyboard.

The following steps demonstrate how to hide rows, which is similar to hiding columns:

1. Activate cell A3 in the Sheet1 worksheet by placing the mouse pointer over the cell
location and clicking the left mouse button.

2. Click the Format button in the Home tab of the Ribbon.

3. Place the mouse pointer over the Hide & Unhide option in the drop-down menu (see
Figure 1.27 "Format Drop-Down Menu"). This will open a submenu of options.

4. Click the Hide Rows option in the submenu of options (see Figure 1.30 "Hide & Unhide
Submenu"). This will hide Row 3.

e Hold down the CTRL key while pressing the number 9 key on your keyboard.

To unhide a row, follow these steps:
1. Highlight the range A2:A4 by activating cell A2 and clicking and dragging over to cell A4.

2. Click the Format button in the Home tab of the Ribbon.

3. Place the mouse pointer over the Hide & Unhide option in the drop-down menu (see
Figure 1.27 "Format Drop-Down Menu").

4. Click the Unhide Rows option in the submenu of options (see Figure 1.30 "Hide &
Unhide Submenu"). Row 3 will now be visible on the worksheet.
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Keyboard Shortcuts - Unhiding Rows

« Highlight cells above and below the hidden row(s), then hold down the CTRL key
and the SHIFT key while pressing the open parenthesis key (() on your keyboard.

SKkill Refresher - Hiding Columns and Rows

1. Activate at least one cell in the row(s) or column(s) you are hiding.

Click the Home tab of the Ribbon.

=

3. Click the Format button in the Cells group.
4. Place the mouse pointer over the Hide & Unhide option.

Click either the Hide Rows or Hide Columnsoption.

(37

Inserting Columns and Rows

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.04 if starting with this skill.)

Using Excel workbooks that have been created by others is a very efficient way to work
because it eliminates the need to create data worksheets from scratch. However, you may
find that to accomplish your goals, you need to add additional columns or rows of data. In
this case, you can insert blank columns or rows into a worksheet. The following steps
demonstrate how to do this:

1. Activate cell C1 in the Sheetl worksheet by placing the mouse pointer over the cell
location and clicking the left mouse button.

2. Click the down arrow on the Insert button in the Home tab of the Ribbon (see Figure
1.32 "Insert Button (Down Arrow)").

3. Click the Insert Sheet Columns option from the drop-down menu (see Figure 1.33 “Insert
Drop- Down Menu"). A blank column will be inserted to the left of Column C. The
contents that were previously in Column C now appear in Column D. Note that columns
are always inserted to the left of the activated cell.

4. Activate cell A3 in the Sheet1 worksheet by placing the mouse pointer over the cell
location and clicking the left mouse button.

5. Click the down arrow on the Insert button in the Home tab of the Ribbon (see Figure
1.32 "Insert Button (Down Arrow)").
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Figure 1.32 Insert Button (Down Arrow)
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e Pressthe ALT key and then the letters H, [, and C one at a time. A column will be
inserted to the left of the activated cell.

Figure 1.33 Insert Drop-Down Menu
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6. Click the Insert Sheet Rows option from the drop-down menu (see Figure 1.33 "Insert
Drop-Down Menu"). A blank row will be inserted above Row 3. The contents that were
previously in Row 3 now appear in Row 4. Note that rows are always inserted above
the activated cell.
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Keyboard Shortcuts - Inserting Rows

o Press the ALT key and then the letters H, I, and R one at a time. A row will be
inserted above the activated cell.

Skill Refresher - Inserting Columns and Rows

1. Activate the cell to the right of the desired blank column or below the desired blank
row.

2. Click the Home tab of the Ribbon.

3. (Click the down arrow on the Insert button in the Cellsgroup.

4. Click either the Insert Sheet Columns or Insert Sheet Rows option

Moving Data

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.05 if you skipped the previous
skill and are starting with this skill.)

Once data are entered into a worksheet, you can move it to different locations. The
following steps demonstrate how to move data to different locations on a
worksheet:

1. Highlight the range D2:D15 by activating cell D2 and clicking and dragging down to cell
D15.

2. Bring the mouse pointer to the left edge of cell D2. You will see the white block plus sign
change to cross arrows (see Figure 1.34 "Moving Data"). This indicates that you can left
click and drag the data to a new location.

3. Left click and drag the mouse pointer to cellC2.
4. Release the left mouse button. The data now appears in Column C.

5. Click the Undo button in the Quick Access Toolbar. This moves the data back to Column D.
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Figure 1.34 Moving Data
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Integrity Check - Moving Data

Before moving data on a worksheet, make sure you identify all the components that
belong with the series you are moving. For example, if you are moving a column of data,
make sure the column heading is included. Also, make sure all values are highlighted in
the column before moving it.

Deleting Columns and Rows

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.05 if starting with this skill.)

You may need to delete entire columns or rows of data from a worksheet. This need may
arise if you need to remove either blank columns or rows from a worksheet or columns and
rows that contain data. The methods for removing cell contents were covered earlier and
can be used to delete unwanted data.

However, if you do not want a blank row or column in your workbook, you can delete it
using the following steps:

1. Activate cell A3 by placing the mouse pointer over the cell location and clicking the left
mouse button.

2. Click the down arrow on the Delete button in the Cells group in the Home tab of the
Ribbon.

3. Click the Delete Sheet Rows option from the drop-down menu (see Figure 1.35 "Delete Drop-

Down Menu"). This removes Row 3 and shifts all the data (below Row 2) in the worksheet up one
row.
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Figure 1.35 Delete Drop-Down Menu

e Press the ALT key and then the letters H, D, and R one at a time. The row with the
activated cell will be deleted.

e Or, highlight the entire row by clicking in the row number box, holding the Ctrl key
and pressing the minus (-) key.

Figure 1.35 Delete Drop-Down Menu
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4. Activate cell C1 by placing the mouse pointer over the cell location and clicking the left
mouse button.

5. Click the down arrow on the Delete button in the Cells group in the Home tab of the
Ribbon.

6. Click the Delete Sheet Columns option from the drop-down menu (see Figure 1.35
“Delete Drop- Down Menu"). This removes Column C and shifts all the data in the
worksheet (to the right of Column B) over one column to the left.

e Press the ALT key and then the letters H, D, and C one at a time. The column with
the activated cell will be deleted.
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1. Activate any cell in the row or column that is to be deleted.
2. Click the Home tab of the Ribbon.
3. Click the down arrow on the Delete button in the Cells group.

4. Click either the Delete Sheet Columns or the Delete Sheet Rows option

e (Column headings should be used in a worksheet and should accurately describe
the data contained in each column.

e Using symbols such as dollar signs when entering numbers into a worksheet can slow
down the data entry process.

o Worksheets must be carefully proofread when data has been manually entered

e The Undo command is a valuable tool for recovering data that was deleted from a
worksheet.

o When using a worksheet that was developed by someone else, look carefully for
hidden column or rows
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1.3 Formatting and Data Analysis

LEARNING OBJECTIVES

1. Use formatting techniques to enhance the appearance of a worksheet.

2. Understand how to align data in cell locations.

3. Examine how to enter multiple lines of text in a cell location.

4. Understand how to add borders to aworksheet.

5. Examine how to use the AutoSum feature to calculate totals.

6. Understand how to insert a chart into a worksheet.

7. Use the Cut, Copy, and Paste commands to manipulate the data on a worksheet.

8. Examine how to use the Sort command to rank data on aworksheet.

9. Understand how to move, rename, insert, and delete worksheettabs.

This section addresses formatting commands that can be used to enhance the visual
appearance of a worksheet. It also introduces mathematical calculations and charts. The
skills introduced in this section will give you powerful tools for analyzing the data that we
have been working with in this workbook and will highlight how Excel is used to make key
decisions in virtually any career.

Formatting Data and Cells

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.04 if starting with this skill.)

Enhancing the visual appearance of a worksheet is a critical step in creating a valuable tool
for you or your coworkers when making key decisions. The following steps demonstrate
several fundamental formatting skills that will be applied to the workbook that we are
developing for this chapter. Several of these formatting skills are identical to ones that you
may have already used in other Microsoft applications such as Microsoft® Word® or
Microsoft® PowerPoint®.

1. Highlight the range A2:D2 in the Sheet1 worksheet by placing the mouse pointer over
cell A2 and left clicking and dragging to cell D2.

2. Click the Bold button in the Font group of commands in the Home tab of the Ribbon (see
Figure 1.36 "Font Group of Commands").
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Figure 1.36 Font Group of Commands
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3. Highlight the range B15:D15 by placing the mouse pointer over cell A15 and left clicking
and dragging to cell D15.

4, Click the Bold button in the Font group of commands in the Home tab of the Ribbon.

5. Click the Italics button in the Font group of commands in the Home tab of the Ribbon.

6. Highlight the range B15:D15. Click the drop-down arrow next to the Borders button in
the Font group of commands in the Home tab of the Ribbon. From the drop-down, select
the Top and Double Bottom border style. This is a standard business/accounting
presentation of totals in a worksheet and denotes the end of a set of data.

Figure 1.36b Border Icon

Calibni *M

7. Highlight the range B3:B14 by placing the mouse pointer over cell B3 and left clicking
and dragging down to cell B14.

8. Click the Comma Style button in the Number group of commands in the Home tab of the
Ribbon (see Figure 1.37 "Number Group of Commands").
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Figure 1.37 Number Group of Commands
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9. Click the Decrease Decimal button in the Number group of commands in the Home tab
of the Ribbon (see Figure 1.37 "Number Group of Commands").

10. The numbers will also be reduced to zero decimal places.

11. Highlight the range C3:D3 by placing the mouse pointer over cell C3 and left clicking
and dragging across to cell D3.

12. Click the Accounting Number Format button in the Number group of commands in the
Home tab of the Ribbon (see Figure 1.37 "Number Group of Commands"). This will add
the US currency symbol and two decimal places to the values. This format is common
when working with pricing data.

Bold Format

¢ Hold the CTRL key while pressing the letter B on yourkeyboard.
Italics Format

e Hold the CTRL key while pressing the letter I on your keyboard.

Underline Format

¢ Hold the CTRL key while pressing the letter U on your keyboard.
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Why?

Format Column Headings and Totals

Applying formatting enhancements to the column headings and column totals in a
worksheet is a very important technique, especially if you are sharing a workbook with
other people. These formatting techniques allow users of the worksheet to clearly see
the column headings that define the data. In addition, the column totals usually contain
the most important data on a worksheet with respect to making decisions, and
formatting techniques allow users to quickly see this information

13. Highlight the range C4:D14 by placing the mouse pointer over cell D3 and left
clicking and dragging down to cell D14.

14. Click the Comma symbol to the values as well as two decimal places.

15. Highlight D3:D14 and click the Decrease Decimal button twice in the Number group
of commands in the Home tab of the Ribbon. You are decreasing the decimals to none
because the Sales Dollars do not have any cents displayed. Decimal places when only
zeroes are displayed adds clutter to your worksheet.

16. This will add the comma style to the values and reduce the decimal places to zero.
The comma style aligns the numbers in the cells with the Accounting style where $
are displayed.

17. Highlight the range A1:D1 by placing the mouse pointer over cell A1 and left
clicking and dragging over to cell D1.

18. Click the down arrow next to the Fill Color button in the Font group of commands in
the Home tab of the Ribbon (see Figure 1.38 "Fill Color Palette").

19. Click the Aqua, Accent 5, Darker 25% color from the palette (see Figure 1.38 "Fill Color
Palette").

Notice that as you move the mouse pointer over the color palette, you will see a preview
of how the color will appear in the highlighted cells.
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Figure 1.38 Fill Color Palette
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20. Click the down arrow next to the Font Color button in the Font group of commands
in the Home tab of the Ribbon (see Figure 1.36 "Font Group of Commands"), and
select White for the font color. This change will be visible once text is typed into the
highlighted cells.

21. Click the Increase Font Size button in the Font group of commands in the Home tab of
the Ribbon (see Figure 1.38 "Fill Color Palette"). Each click will increase the font size 1
point.

22. Highlight the range A1:D15 by placing the mouse pointer over cell A1 and left
clicking and dragging down to cell D15.

23. Click the drop-down arrow on the right side of the Font button in the Home tab of
the Ribbon (see Figure 1.36 "Font Group of Commands").

24. Notice that as you move the mouse pointer over the font style options, you can see
the font change in the highlighted cells.

25. Expand the row width of Column D to 10 characters.

Figure 1.39 "Formatting Techniques Applied" shows how the Sheetl worksheet should
appear after the formatting techniques are applied.
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Figure 1.39 Formatting Techniques Applied
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11 |September 775 19.99 15,708
12 |October 1,180 19.99 23,562
13 |November 1,800 17.49 31,416
14 |December 3,560 14.99 53,370
15 |Total Sales
16

Why?

Pound Signs (####) Appear in Columns

When a column is too narrow for a long number, Excel will automatically convert the
number to a series of pound signs (####). In the case of words or text data, Excel will
only show the characters that fit in the column. However, this is not the case with
numeric data because it can give the appearance of a number that is much smaller than
what is actually in the cell. To remove the pound signs, increase the width of the column.
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1.4 Data Alignment

Data Alignment (Wrap Text, Merge Cells, and Center)

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.06 if starting with this skill.)

The skills presented in this segment show how data are aligned within cell locations. For
example, text and numbers can be centered in a cell location, left justified, right justified,
and so on. In some cases, you may want to stack multiword text entries vertically in a cell.
instead of expanding the width of a column. This is referred to as wrapping text. These
skills are demonstrated in the following steps:

1. Highlight the range B2:D2 by placing the mouse pointer over cell B2 and left clicking and
dragging over to cell D2.

2. Click the Center button in the Alignment group of commands in the Home tab of the
Ribbon (see Figure 1.40 "Alignment Group in Home Tab"). This will center the column
headings in each cell location.

Figure 1.40 Alignment Group in Home Tab
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3. Click the Wrap Text button in the Alignment group (see Figure 1.40 "Alignment Group in
Home Tab"). The height of Row 2 automatically expands, and the words that were cut
off because the columns were too narrow are now stacked vertically (see Figure 1.42
"Sheet1 with Data Alignment Features Added").
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e Press the ALT key and then the letters H and W one at atime.

Why?

Wrap Text

The benefit of using the Wrap Text command is that it significantly reduces the need to
expand the column width to accommodate multiword column headings. The problem
with increasing the column width is that you may reduce the amount of data that can fit

on a piece of paper or one screen. This makes it cumbersome to analyze the data in the
worksheet and could increase the time it takes to make a decision.

4. Highlight the range A1:D1 by placing the mouse pointer over cell A1 and left clicking
and dragging over to cell D1.

5. Click the down arrow on the right side of the Merge & Center button in the Alignment
group of commands in the Home tab of the Ribbon.

6. Left click the Merge & Center option (see Figure 1.41 "Merge Cell Drop-Down Menu").
This will create one large cell location running across the top of the dataset with
centered text.

Figure 1.41 Merge Cell Drop-Down Menu

= =- General v Click here to open the
==Y £ M drop -down menu
== = €= 9= -
=E===Ellaa B
Alignment Merge & Center

Merge Across

iles Click here to merge
B Merge Cells «— cells without centering

Click here to Unmerge Cells
unmerge cells A= . F_—

B The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher
is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 44



https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

Why?

Merge & Center

One of the most common reasons the Merge & Center command is used is to center the
title of a worksheet directly above the columns of data. Once the cells above the
column headings are merged, a title can be centered above the columns of data. It is
very difficult to center the title over the columns of data if the cells are not merged.

Figure 1.42 "Sheetl with Data Alignment Features Added" shows the Sheet1 worksheet
with the data alignment commands applied. The reason for merging the cells in the range
A1:D1 will become apparent in the next segment.

Figure 1.42 Sheet1 with Data Alignment Features Added
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Skill Refresher - Wrap Text

1. Activate the cell or range of cells that contain textdata.
2. Click the Home tab of the Ribbon.

3. Click the Wrap Textbutton.

Skill Refresher - Merge Cells

-

Highlight a range of cells that will be merged.
2. Click the Home tab of the Ribbon.
Click the Merge & Center button.

2

Creating Multi-Line Worksheet Titles

Your worksheets need to tell their story without a person there to explain them. They need
to be clearly labeled and formatted for ease of understanding. However, one important part
of the story that often gets left out is the title of the story. All worksheets should include an
informative title that describes the contents of the worksheet and the date, or range of
dates, the data pertains to. We will include a title.

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.07 if starting with this skill.)

In the Sheet1 worksheet, the cells in the range A1:D1 were merged for the purposes of
adding a title to the worksheet. This title will require that three lines of text be entered into
a cell. The following steps explain how you can enter text into a cell and determine where
you want the second line of text to begin:

1. Activate cell Al in the Sheet1 worksheet by placing the mouse pointer over cell A1 and
clicking the left mouse button. Since the cells were merged, clicking cell A1 will
automatically activate the range A1:D1.

2. Type the text General Merchandise World.

3. Hold down the ALT key and press the ENTER key. This will start a new line of text in
this cell location.

4. Type the text 2017 Retail Sales (in millions) and press the ENTER key.

5. Select cell Al. Then click the Italics button in the Font group of commands in the Home
tab of the Ribbon.

6. Increase the height of Row 1 to 30 points. Once the row height is increased, all the text
typed into the cell will be visible (see Figure 1.43 "Title Added to the Sheetl Worksheet").
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Figure 1.43 Title Added to the Sheetl Worksheet
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11 September 775 19.99 15,708
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Skill Refresher - Entering Multiple Lines of Text

1. Activate a cell location.

2. Type the first line of text.

3. Hold down the ALT key and press the ENTER key.

4. Type the second line of text and press the ENTER key.

Borders (Adding Lines to a Worksheet)
Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.08 if starting with this skill.)

In Excel, adding custom lines to a worksheet is known as adding borders. Borders are
different from the grid lines that appear on a worksheet and that define the perimeter of
the cell locations. The Borders command lets you add a variety of line styles to a
worksheet that can make reading the worksheet much easier.

The following steps illustrate methods for adding preset borders and custom borders to a
worksheet:

1. Highlight cells A2:D2.
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2. Click the down arrow to the right of the Borders button in the Font group of commands
in the Home page of the Ribbon (see Figure 1.44 "Borders Drop-Down Menu").

Figure 1.44 Borders Drop-Down Menu
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3. Left click the All Borders option from the Borders drop-down menu (see Figure 1.44
“Borders Drop- Down Menu"). This will add vertical and horizontal lines to the range
A2:D2.

4. Highlight the range A2:D2 by placing the mouse pointer over cell A2 and left clicking and
dragging over to cell D2.

5. Click the down arrow to the right of the Borders button.
6. Left click the Thick Bottom Border option from the Borders drop-down menu.

7. Highlight the range A1:D15.
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8. Click the down arrow to the right of the Borders button.

9. This will open the Format Cells dialog box (see Figure 1.45 "Borders Tab of the Format
Cells Dialog Box"). You can access all formatting commands in Excel through this dialog
box.

10. In the Style section of the Borders tab, left click the thickest line style (see Figure
1.45 “Borders Tab of the Format Cells Dialog Box").

11. Left click the Outline button in the Presets section (see Figure 1.45 "Borders Tab of the
Format Cells Dialog Box").

12. Click the OK button at the bottom of the dialog box (see Figure 1.45 "Borders Tab of
the Format Cells Dialog Box").

Figure 1.45 Borders Tab of the Format Cells Dialog Box
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Figure 1.46 Borders Added to the Sheetl Worksheet
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i Total Sales

Skill Refresher - Preset Borders

1. Highlight a range of cells that requireborders.
2. Click the Home tab of the Ribbon.
3. Click the down arrow next to the Borders button.

4. Select an option from the preset borderslist.
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Skill Refresher - Custom Borders

1. Highlight a range of cells that require borders.
Click the Home tab of the Ribbon.

2. Click the down arrow next to the Borders button.

3. Select the More Borders option at the bottom of the options list.
4. Select aline style and line color.

5. Select a placement option.

6. Click the OK button on the dialog box.

AutoSum

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.09 if starting with this skill.)

You will see at the bottom of Figure 1.46 "Borders Added to the Sheetl Worksheet" that
Row 15 is intended to show the totals for the data in this worksheet. Applying
mathematical computations to a range of cells is accomplished through functions in Excel.
Chapter 2 "Mathematical Computations” will review mathematical formulas and functions
in detail. However, the following steps will demonstrate how you can quickly sum the
values in a column of data using the AutoSum command:

1. Activate cell B15 in the Sheetlworksheet.

2. From the right side of the Home Ribbon, or the left side of the Formula ribbon, click the
down arrow next to the AutoSum button. You will see that the AutoSum can sum,
average, count numbers, and create Max and Min functions.

Figure 1.47 AutoSum Drop-Down List
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3. The default command for AutoSum is Sum. Select Sum from the drop-down list. (see
Figure 1.47 "AutoSum Drop-Down List"). Note that the AutoSum button can also be
found in the Editing group of commands in the Home tab of the Ribbon.

4, Excel will provide a total for the values in the Unit Sales column.

5. Click in cell D15 and click the AutoSum button. You will see that with this sum the
Accounting format ($) has been applied to your total row. Excel will copy the formatting
from your top row as the default number format for your total row. (Note: you should
not add the Average Price column because it is only a list of prices.)

Figure 1.48 Totals Added to the Sheet1 Worksheet

" o w U
General Merchandise World
1 2017 Retail Sales (in millions)
Unit Average Sales
2 Month Sales Price Dollars
3 January 2,670 S 9.99 S 26,685
4 :February 2,160 12.49 26,937
5 March 515 14.99 7,701
6 _April 590 17.49 10,269
7 |May 1,030 14.99 15,405
8 June 2,875 12.49 35,916
9 July 2,700 9.99 26,937
10 .August 900 19.99 17,958
11 -September 775 19.99 15,708
12i05t0ber 1,180 19.99 23,562
13 November 1,800 17.49 31,416
14 December 3,560 14.99 53,370
15 _Totaf Sales 20,755 S 291,864
1.5 Simple Chart

Inserting a Column Chart
Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.10 if starting with this skill.)

As mentioned at the beginning of this chapter, Excel serves as a critical tool for making
decisions in both personal and professional contexts. Charts are a powerful tool in Excel
that allow you to graphically display the data in a worksheet. Graphical displays allow the
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reader to immediately identify key trends and behaviors in the data that is being analyzed.
For the workbook that we are using for this chapter, understanding the trends in monthly
sales data is critical for making decisions such as how many staff members to assign to the
store for each month as well as supplying the store with enough inventory to accommodate
expected sales. To assist the reader in analyzing this data, a column chart will be created to
graphically display the data. It is important for you to plan which type of chart will best
display the data so your readers can quickly see key trends. More details on creating charts
and on chart types will be presented in a later chapter. The following steps are an
introduction to creating the column chart required for this chapter’s objective:

1. Highlight the range A2:B14.
2. Click the Insert tab of the Ribbon.

3. Click the Column button (see Figure 1.49 "Column Chart Drop-Down Menu"). This will
open the column chart drop-down menu of options.

4. Select the Clustered Column option from the list of column chart options (see Figure 1.49
“Column Chart Drop-Down Menu"). This will create an embedded chart in the Sheet1
worksheet (see Figure 1.50 "Embedded Column Chart in Sheet1"). Embedded means that
the chart is on the worksheet that contains the original chart data. The chart is floating
on the top of the worksheet and can be moved and sized on the face of the worksheet.

Figure 1.49 Column Chart Drop-Down Menu
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Figure 1.50 "Embedded Column Chart in Sheet1" shows the column chart that is created
once a selection is made from the column chart drop-down menu. Notice that there are two
new tabs added to the Ribbon. These tabs contain features for enhancing the appearance
and construction of Excel charts. These commands will be covered in more detail in a later
chapter. For now, you will see that Excel places the chart over the data in the worksheet.
The following steps explain how to move and resize the chart:.
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Figure 1.50 Embedded Column Chart in Sheet]
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5. While the chart is selected (buttons are visible around the outside of the chart), left
click anywhere it the chart and drag the chart so the upper left corner is placed in the
middle of cell F1.

6. Place the mouse pointer over the top center sizing handle (see Figure 1.50 "Embedded
Column Chart in Sheet1"). You will see the mouse pointer change from a white block
plus sign to a vertical double arrow. Make sure the mouse pointer is not in the cross-
arrow mode as this will move the chart instead of resizing it.

7. While holding down the ALT key on your keyboard, left click and drag the mouse
pointer slightly up. The chart will automatically adjust up to the top of Row 1.

8. Place the mouse pointer over the left center sizing handle.

9. While holding down the ALT key on your keyboard, left click and drag the mouse slightly
toward the left. The chart will automatically adjust to the left side of Column F.

10. Place the mouse pointer over the lower center sizing handle.

11. While holding down the ALT key on your keyboard, left click and drag the mouse
slightly down. The chart will automatically adjust to the bottom of Row14.

12. Place the mouse pointer over the right center sizing handle.
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13. While holding down the ALT key on your keyboard, left click and drag the mouse
slightly to the right. The chart will automatically adjust to the right side of Column M.

Why?

There Are No Sizing Handles on a Chart

If you do not see the dots or sizing handles around the perimeter of a chart, it could be
that the chart is not activated. To activate a chart, left click anywhere on the chart.

Figure 1.52 "Embedded Chart Moved and Resized" shows the column chart moved and
resized. Notice that the sizing handles are not visible around the perimeter of the chart.
This is because the chart is not activated. Once you click anywhere on the worksheet
outside the chart area, the chart is automatically deactivated.

Figure 1.52 Embedded Chart Moved and Resized
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Why?

Use the ALT Key When Resizing a Chart

Using the ALT key while resizing an embedded chart locks the perimeter of the chart to
the columns and rows of the worksheet. This gives you the ability to adjust the chart to
precise sizes as you adjust the width and height of the worksheet rows and columns
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As shown in Figure 1.50 "Embedded Column Chart in Sheet1", when a chart is created, two
tabs are added to the Ribbon. The following steps explain how to use a few of the
formatting and design features in these tabs:

1. Check to make sure the column chart in Sheet1 is activated. To activate the chart, left
click anywhere on the chart.

2. Click the Design tab under the Chart Tools set of tabs on the Ribbon.

3. Click the down arrow on the right side of the Chart Styles section (see Figure 1.53 "Chart
Styles in the Design Tab").

Figure 1.53 Chart Styles in the Design Tab
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Chart Styles

4. Click Style 9 in the Chart Styles section. This style has a black background with blue
columns (see Figure 1.53 "Chart Styles in the Design Tab").

5. Click the Format tab under the Chart Tools set of tabs on the Ribbon.
6. Click the down arrow on the right side of the WordArt Styles section (see Figure in).
Figure 1.54 WordArt Styles in the Format Tab
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7. Click the Blue, Accent 1, Inner Shadow option Notice that as you move the mouse
pointer over the WordArt Styles options, the format of the chart title as well as the X
and Y axis titles changes.

Figure 1.55 "Formatting Features Applied to the Column Chart" shows the embedded
column chart with the formatting features applied. This chart is very effective in displaying
the Unit Sales trends for this company. You can see very quickly that the tallest bar in the
chart is the month of December, followed by the months of June, July, January, and
February.

Figure 1.55 Formatting Features Applied to the Column Chart

Skill Refresher - Creating a Column Chart

1. Highlight a range of cells that contain data that will be used to create the chart.
2. Click the Insert tab of the Ribbon.
3. Click the Column button in the Charts group.

4. Selectan option from the Column drop-down menu.

Cut, Copy, and Paste

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.11 if starting with this skill.)

The Cut, Copy, and Paste commands are perhaps the most widely used commands in
Microsoft Office. With regard to Excel, the Copy and Paste commands are often used to
make copies of worksheets for developing different scenarios or versions for the data being
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analyzed. The following steps demonstrate how these commands are used for the objective
in this chapter:

1. Click the Select All button in the upper left corner of the Sheetl worksheet (see Figure
1.56 "Clipboard Group of Commands").

Figure 1.56 Clipboard Group of Commands
X D™+
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2. Click the Copy button in the Clipboard group of commands in the Home tab of the
Ribbon (see Figure 1.56 "Clipboard Group of Commands").

e Press the CTRL key and then the letter C key on yourkeyboard.

3. Create a new worksheet by clicking on the + button to the Sheet1 @
right of the Sheet1 tab.

4. Activate cell location Al.

5. Click the Paste button in the Clipboard group of commands in the Home tab of the
Ribbon. Be sure to click the upper area of the Paste button and not the down arrow at
the bottom of the button. A copy of Sheetl will now appear in Sheet2.
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o Pressthe CTRL key and then the letter V key on your keyboard.

6. Click anywhere on the chart in the Sheet2worksheet.

7. Click the Cut button in the Clipboard group on the Home tab of the Ribbon. This will
remove the chart from the Sheet2worksheet.

e Pressthe CTRL key and then the letter X key on yourkeyboard.

8. Open the Sheet3 worksheet by left clicking on the Sheet3 worksheet tab at the bottom of
the workbook.

9. Activate cell location Al.

10. Click the Paste button in the Home tab of the Ribbon. This will paste the chart from
the Sheet2 worksheet into the Sheet3worksheet.

Sorting Data (One Level)

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.12 if starting with this skill.)

As mentioned earlier in this section, a chart is a tool that enables worksheet readers to
analyze data quickly to spot key trends or patterns. Another powerful tool that provides
similar benefits is the Sort command. This feature ranks the rows of data in a worksheet
based on designated criteria. The following steps demonstrate how the Sort command is
used to rank the data in the Sheet2 worksheet:

1. In the Sheet2 worksheet, highlight the range A2:D14
2. Click the Data tab of the Ribbon.

3. Click the Sort button in the Sort & Filter group of commands. This will open the Sort
dialog box (see Figure 1.57 "Sort & Filter Group of Commands").
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Figure 1.57 Sort & Filter Group of Commands
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4. Click the down arrow next to the “Sort by” drop-down box in the Sort dialog box (see
Figure 1.58 "Sort Dialog Box"). Make sure the box “My data has headers” is checked.

Figure 1.58 Sort Dialog Box
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5. Click the Unit Sales option from the drop-downlist.
6. Click the down arrow next to the Order drop-downbox.

7. Click Largest to Smallest from the drop-downlist.

8. Click the OK button at the bottom of the Sort dialog box. The data in the range A2:D14
will now be sorted in descending order based on the values in the Unit Sales column.
(Note that when you perform the sort, your chart will automatically change to match the
new sorted data.)
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Integrity Check - Sorting Data

Carefully check the data you are sorting. It is critical that all columns are in a contiguous
range of data before sorting. If Excel detects that you are trying to sort only part of a
contiguous range of data, it will give you a warning dialog box.

Figure 1.59 "Data Sorted Based on Unit Sales” shows the data in the Sheet2 worksheet
sorted based on the values in the Unit Sales column. Similar to the chart, the Sort command
makes it easy to identify the months of the year with the highest unit sales.

Figure 1.59 Data Sorted Based on Unit Sales
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Skill Refresher - Sorting Data (One Level)

Make any cell active in a range of contiguous cells to be sorted.
Click the Data tab of the Ribbon.

Click the Sort button in the Sort & Filter group.

Select a column from the “Sort by” drop-down list.

Select a sort order from the Order drop-down list.

R N T

Click the OK button on the Sort dialog box.

Moving, Renaming, Inserting, and Deleting Worksheets

Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.13 if starting with this skill.)

The default names for the worksheet tabs at the bottom of workbook are Sheet1, Sheet2,
and so on. However, you can change the worksheet tab names to identify the data you are
using in a workbook. Additionally, you can change the order in which the worksheet tabs.
appear in the workbook. The following steps explain how to rename and move the
worksheets in a workbook:

1. With the left mouse button, double click the Sheet1 worksheet tab at the bottom of the
workbook (see Figure 1.60 "Renaming a Worksheet Tab"). NOTE: This screenshot is an

older version of Excel. In the 2016 version, the add worksheet icon is
2. Type the name Sales by Month.
3. Press the ENTER key on your keyboard.

4. With the left mouse button, double click the Sheet2 worksheet tab at the bottom of the
workbook.

5. Type the name Unit Sales Rank.
6. Press the ENTER key on your keyboard.
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Figure 1.60 Renaming a Worksheet Tab
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1. Left click and drag the Unit Sales Rank worksheet tab to the left of the Sales by Month
worksheet tab.
2. Right click the Sheet3 worksheet tab. Click Delete to delete the worksheet. Alternatively,
you can:

a. Click the Home tab of the Ribbon.

b. Click the down arrow on the Delete button in the Cells group of commands.

c. Click the Delete Sheet option from the drop-down list .

d. Click the Delete button on the Delete warning box.
3. Click the Insert Worksheet tab at the bottom of the workbook (see Figure 1.60
"Renaming a Worksheet Tab").

Integrity Check - Deleting Worksheets

Be very cautious when deleting worksheets that contain data. Once a worksheet is
deleted, you cannot use the Undo command to bring the sheet back. Deleting a
worksheet is a permanent command.

e Press the SHIFT key and then the F11 key on yourkeyboard.

WIS The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher
is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 64



https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

Figure 1.61 "Final Appearance of the Excel Objective 1.0 Workbook" shows the final appearance of the
Excel Objective 1.0 workbook after the worksheet tabs have been renamed and moved.

Figure 1.61 Final Appearance of the Excel Objective 1.0 Workbook
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Skill Refresher - Renaming Worksheets

1. Double click the worksheet tab.

2. Type the new name.

3. Pressthe ENTER key.

Skill Refresher - Moving Worksheets

1. Left click the worksheet tab.

2. Drag it to the desired position.
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1.6 Printing

LEARNING OBJECTIVES

1. Use the Page Layout tab to prepare a worksheet for printing.
2. Add headers and footers to a printed worksheet.

3. Examine how to print worksheets and workbooks.

Once you have completed a workbook, it is good practice to select the appropriate settings.
for printing. These settings are in the Page Layout tab of the Ribbon and discussed in this
section of the chapter.

Page Setup
Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.14 if starting with this skill.)

Before you can properly print the worksheets in a workbook, you must establish appropriate settings.
The following steps explain several of the commands in the Page Layout tab of the Ribbon used to
prepare a worksheet for printing:

1. Open the Unit Sales Rank worksheet by left clicking on the worksheet tab.

2. Click the Page Layout tab of the Ribbon.

3. Click the Margins button in the Page Setup group of commands. This will open a dropdown list of
options for setting the margins of your printed document.

4. Click the Wide option from the Margins drop-downlist.

5. Open the Sales by Month worksheet by left clicking on the worksheet tab.

6. Click the Page Layout tab of the Ribbon (see Figure 1.62 "Page Layout Commands for
Printing").

7. Click the Margins button in the Page Setup group of commands.

8. Click the Narrow option from the Margins drop-downlist.

9. Click the Orientation button in the Page Setup group of commands.

10. Click the Landscape option.

11. Click the down arrow to the right of the Width button in the Scale to Fit group of commands.

12. Click the 1 Page option from the drop-downlist.

13. Click the down arrow to the right of the Height button in the Scale to Fit group of commands.
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14. Click the 1 Page option from the drop-down list. This step along with step 12 will
automatically reduce the worksheet so that it fits on one piece of paper. It is very common
for professionals to create worksheets that fit within the width of the paper being used.
However, for long data sets, you may need to set the height to more than one page. Table
1.2 "Printing Resources: Purpose and Use for Page Setup Commands" provides a list of

commands found in the Page Layout tab of the Ribbon.

Why?

Use Print Settings

Because professionals often share Excel workbooks, it is a good practice to select the
appropriate print settings in the Page Layout tab even if you do not intend to print the
worksheets in a workbook. It can be extremely frustrating for recipients of a workbook
who wish to print your worksheets to find that the necessary print settings have not
been selected. This may reflect poorly on your attention to detail, especially if the
recipient of the workbook is your boss.

Figure 1.62 Page Layout Commands for Printing
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Table 1.2 Printing Resources: Purpose and Use for Page Setup Commands

Margins Sets the top, bottom, right, and left L. Click the Page Layout tab.
margin space for the printed 2. Click the Margin button.
document 3. Click one of the preset margin
options or click Custom Margins.
Orientation [Sets the orientation of the printed L. Click the Page Layout tab of the
document to either portrait or 2. Click the Orientation button.
landscape 3. Click one of the preset orientation
Size Sets the paper size for the printed 1. Click the Page Layout tab of the
d t , .
ocumen 2. Click the Size button.
3. Click one of the preset paper size
options or click More Paper Sizes.
Print Area |Used for printing only a specific area |1 Hijghlight the range of cells on a
or range of cells on a worksheet worksheet that you wish to print.
2. Click the Page Layout tab of the
3. Click the Print Area button.
4. Click the Set Print Area option from
the drop-down list.
Breaks Allows you to manually set the page |1 Activate a cell on the worksheet
breaks on a worksheet where the page break should be placed.
Breaks are created above and to the left
2. Click the Page Layout tab of the
3. Click the Breaks button.
4. Click the Insert Page Break option
from the drop-down list.
Background [Adds a picture behind the cell 1. Click the Page Layout tab of the
locations in a worksheet 2. Click the Background button.
3. Select a picture stored on your
computer or network.
@
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Print Titles [Used when printing large data sets that 1. Click the Page Layout tab of the

are several pages long. This command [2- Click the Print Titles button.

will repeat the column headings at the 3, Click in the Rows to Repeat at Top
top of each printed page. input box in the Page Setup dialog box.

4. Click any cell in the row that contains
the column headings for vour

5. Click the OK button at the bottom of
the Page Setup dialog box.

Headers and Footers
Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.15 if you are starting with this

skill.)

When printing worksheets from Excel, it is common to add headers and footers to the

printed document. Information in the header or footer could include the date, page

number, file name, company name, and so on. The following steps explain how to add

headers and footers to the Excel Objective 1.0 workbook:

1. Open the Unit Sales Rank worksheet by left clicking on the worksheet tab.

2. Click the Insert tab of the Ribbon. (Make sure your Excel window is maximized)

3. Click the Header & Footer button in the Text group of commands. You will see the
Design tab added to the Ribbon; this is used for creating the headers and footers for
the printed worksheet. Also, this will convert the view of the worksheet from Normal

to Page Layout (see Figure 1.63 "Design Tab for Creating Headers and Footers").
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Figure 1.63
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4. Type your name in the center section of the Header.

5. Place the mouse pointer over the left section of the Header and left click (see Figure
1.63 "Design Tab for Creating Headers and Footers").

6. Click the Current Date button in the Header & Footer Elements group of commands in
the Design tab of the Ribbon.

7. Click the Go to Footer button in the Navigation group of commands in the Design tab of
the Ribbon.

8. Place the mouse pointer over the far-right section of the footer and left click.

9. Click the Page Number button in the Header & Footer Elements group of commands in
the Design tab of the Ribbon.

10. Click any cell location outside the header or footer area. The Design tab for creating
headers and footers will disappear.

11. Click the Normal view button in the lower right side of the Status Bar (see Figure 1.64
"Worksheet in Page Layout View").

12. Open the Sales by Month worksheet by left clicking the worksheet tab.

13. Repeat steps 2 through 11 to create the same header and footer for this worksheet.
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Figure 1.64 Worksheet
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Printing Worksheets and Workbooks
Follow-along file: Excel Objective 1.0 (Use file Excel Objective 1.16 if starting with this skill.)

Once you have established the print settings for the worksheets in a workbook and have
added headers and footers, you are ready to print your worksheets. The following steps
explain how to print the worksheets in the Excel Objective 1.0 workbook:

1. Open the Unit Sales Rank worksheet by left clicking on the worksheet tab.
2. Click the File tab on the Ribbon.

3. Click the Print option on the left side of the Backstage view (see Figure 1.65 "Print
Preview"). On the right side of the Backstage view, you will be able to see a preview of your
printed worksheet.

4. Click the Print Active Sheets button in the Print section of the Backstage view (see Figure
1.65 "Print Preview").
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Figure 1.65 Print Preview
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5. Click the Print Entire Workbook option from the drop-down list. This will print all
worksheets in a workbook when the Print button is clicked.

6. Click the Next Page arrow at the bottom of the preview window.
7. Click the Print button.
8. Click the Home tab of the Ribbon.

9. Save and close the Excel Objective 1.0 workbook.

e The commands in the Page Layout tab of the Ribbon are used to prepare a worksheet
for printing.

e You can add headers and footers to a worksheet to show key information such as
page numbers, the date, the file name, your name, and so on.

e The Print commands are in the File tab of the Ribbon
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Chap 1 Sample Exercise

Creating and maintaining budgets are common practices in many careers. Budgets play a
critical role in helping a business or household control expenditures. In this exercise, you
will create a budget for a hypothetical medical office.

Begin the exercise by opening the file named Chapter 1 CiP Exercise 1.

1. Activate all the cell locations in the Sheet1l worksheet by left clicking the Select All
button in the upper left corner of the worksheet.

2. Inthe Home tab of the Ribbon, set the font style to Arial and the font size to 12 points.

3. Increase the width of Column A so all the entries in the range A3:A8 are visible. Place
the mouse pointer between the letter A and letter B of Column A and Column B. When
the mouse pointer changes to a double arrow, left click and drag it to the right until the
character width is 18.00.

4. Enter Quarter 1 in cell B2.

5. Use Auto fill to complete the headings in the range C2:E2. Activate cell B2 and place the
mouse pointer over the Fill Handle. When the mouse pointer changes to a black plus
sign, left click and drag it to cell E2.

6. Increase the width of Columns B, C, D, and E to 10.14 characters. Highlight the range
B2:E2 and click the Format button in the Home tab of the Ribbon. Click the Column
Width option, type 10.14 in the Column Width dialog box, and then click the OK button
in the Column Width dialog box.

7. Make the following format adjustment to the range A2:E2: bold; and change the cell fill
color to orange.

8. Setthe alignment in cell B2 to Wrap Text. Activate the cell location and click the Wrap
Text button in the Home tab of the Ribbon.

9. Copy cell B3 and paste the contents into the range C3:E3.

10. Copy the contents in the range B6:B8 by highlighting the range and clicking the Copy
button in the Home tab of the Ribbon. Then, highlight the range C6:E8 and click the
Paste button in the Home tab of the Ribbon.

11. Insert a blank column between Columns A and B. Activate any cell location in Column B.
Then, click the drop-down arrow of the Insert button in the Home tab of the Ribbon.
Click the Insert Sheet Columns option. (Alternatively, you can right click and insert
column.)

12. Adjust the width of Column B to 13.29 characters.

13. Enter the words Budget Cost in cell B2.
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14. Calculate the total budget for all four quarters for the salaries. Activate cell B3 and click
the down arrow on the AutoSum button in the Formulas tab of the Ribbon. Click the
Sum option from the drop- down list. Then, highlight the range C3:F3 and press the
ENTER key on your keyboard.

15. Copy the contents of cell B3 and paste them into the range B4:B8.

16. Enter the words Medical Office Budget in cell A1.

17. Merge the cells in the range A1:F1. Highlight the range and click the Merge & Center
button in the Home tab of the Ribbon.

18. Make the following format adjustments to the range A1:F1: bold; italics; change the font
size to 14 points; change the cell fill color to Blue, Accent 1, Darker 50%; and change the
font color to white.

19. Increase the height of Row 1 to fit the title.

20. Sort the data in the range A2:F8 based on the values in the Quarter 4 column in
ascending order. Have an active cell anywhere in the range A2:F8 and click the Sort
button in the Data tab of the Ribbon. Select Quarter 4 in the “Sort by” drop-down box
and select Smallest to Largest in the Order drop-down box. Click the OK button.
(Because you have inserted a merged cell title you will need to select the data you want
to sort.)

21. Format the range B3:F8 with a US dollar sign and zero decimal places.

22.Add vertical and horizontal lines to the range A1:F8. Highlight the range and click the
down arrow next to the Borders button in the Home tab of the Ribbon. Select the All
Borders option from the drop-down list.

23. Change the name of the Sheetl worksheet tab to “Budget.” Double click the worksheet
tab, type the word Budget, and press the ENTER key.

24.Insert a pie chart using the data in the range A2:B8. Highlight the range and click the Pie
button in the Insert tab of the Ribbon. Click the first option on the list (the Pie option).

25. Click and drag the chart so the upper left corner is in the center of cell H2.

26. Add labels to the chart by clicking the Layout 1 option from the Chart Layouts list in the
Design tab of the Ribbon. Make sure the chart is activated by clicking it once before you
look for the Layout 1 Chart Layout option.

27.Change the orientation of the Budget worksheet so it prints landscape instead of
portrait.

28. Adjust the appropriate settings so the Budget worksheet prints on one piece of paper.

29. Add a header to the Budget worksheet that shows the date in the upper left corner and
your name in the center.

30. Add a footer to the Budget worksheet that shows the page number in the lower right
corner.
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31. Use the Save As command in the File tab of the Ribbon to save the workbook by adding
your name in front of the current workbook name (i.e., “your name Chapter 1 CiP

Exercise 1”).
32. Close the workbook and Excel. Compare your results with the figure below.

Figure 1 - Completed Medical Budget Exercise

Bi2it2ULS Tour Mame
Medlical Efice Bodaf

Irem Budget Co|Quarte |Quarter |Quarter |Quarter 4 hone s
Phone & Ltilities #5400 $2100] $200] $2100[ #2100 ks Budget Cost
Office Supplies #12.000] $3.000] $3.000 3.000]  $3.000 = it Suzplias
[Rent 30,000 #7500] $7.500 Fa00|] #7500 iy

=dical Supplies 60.000] #18.000] $13.800 9.000] $13.200

edications 90,000] £27.000] £20,700] #13.500] £25.800
Salaries $120.000] £30.000] $30.000] £30.000] $30.000

Budget | Sheet2 | Sheet3 ®
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Chapter 2

Mathematical Computations

Perhaps the most valuable feature of Excel is its ability to produce mathematical outputs
using the data in a workbook. This chapter reviews several mathematical outputs that you
can produce in Excel through the construction of formulas and functions. The chapter
begins with the construction of formulas for basic and complex mathematical
computations. The second section reviews statistical functions, such as SUM, AVERAGE,
MIN, and MAX, which can be applied to a range of cells. The last section of the chapter
addresses functions used to calculate mortgage and lease payments as well as the valuation
of investments. This chapter also shows how you can use data from multiple worksheets to
construct formulas and functions. These skills will be demonstrated in the context of a
personal cash budget, which is a vital tool for managing your money for long-term financial
security. The personal budget objective will also provide you with several opportunities to
demonstrate Excel’s what-if scenario capabilities, which highlight how formulas and

functions automatically produce new outputs when one or more inputs are changed.

2.1 Formulas

LEARNING OBJECTIVES

1. Learn how to create basic formulas.
2. Understand relative referencing when copying and pasting formulas.

3. Work with complex formulas by controlling the order of mathematical operations.

This section reviews the fundamental skills for entering formulas into an Excel worksheet.
The objective used for this chapter is the construction of a personal cash budget. Most
financial advisors recommend that all households construct and maintain a personal
budget to achieve and maintain strong financial health. Organizing and maintaining a
personal budget is a skill you can practice at any point in your life. Whether you are
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managing your expenses during college or maintaining the finances of a family of four, a
personal budget can be a vital tool when making financial decisions. Excel can make

managing your money a fun and rewarding exercise.

Figure 2.1 "Completed Personal Cash Budget Workbook" shows the completed workbook
that will be demonstrated in this chapter. Notice that this workbook contains four
worksheets. The first worksheet, Budget Summary, contains formulas that utilize or
reference the data in the other three worksheets. As a result, the Budget Summary
worksheet serves as an overview of the data that was entered and calculated in the other

three worksheets of the workbook.
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Creating a Basic Formula

Follow-along file: Excel Objective 2.00

Formulas are used to calculate a variety of mathematical outputs in Excel and can be used

to create virtually any custom calculation required for your objective. Furthermore, when
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constructing a formula in Excel, you use cell locations that, when added to a formula,
become cell references. This means that Excel uses, or references, the number entered into
the cell location when calculating a mathematical output. As a result, when the numbers in
the cell references are changed, Excel automatically produces a new output. This is what
gives Excel the ability to create a variety of what-if scenarios, which will be explained later

in the chapter.

To demonstrate the construction of a basic formula, we will begin working on the Budget
Detail worksheet in the Personal Budget workbook, which is shown in Figure 2.2 "Budget
Detail Worksheet". To complete this worksheet, we will add several formulas and
functions. Table 2.1 "Spend Category Definitions" provides definitions for each of the spend
categories listed in the range A3:A11. When you develop a personal budget, these
categories are defined based on how you spend your money. It is likely that every person
could have different categories or define the same categories differently. Therefore, it is
important to review the definitions in Table 2.1 "Spend Category Definitions" to

understand how we are defining these categories before proceeding.

Figure 2.2
A B C D E F G H
Expense Plan
1 (Does not include mortgage and car)
Percent of |Monthly |Annual Percent

2 Category Total Spend Spend Last Year |Change
3 Household Utilities $ 3,000|% 3,000
4 Food 2,500 2,250
5 Gasoline 1,500 1,200
6 Clothes 1,200 1,000
7 Insurance 1,500 1,500
8 Taxes 3,500 3,500
9 Entertainment 2,000 2,250 - PR

" aormuias an uncitons
10 Vacation 1,500 2,000 = will be added in the
11 Miscellaneous 1,250 1,558 blank cells to produce
12 |Totals mathematical outputs
13 Number of Categories
14 Average Spend
15 Min Spend
16 Max Spend ]
17 |
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Table 2.1 Spend Category Definitions

Utilities Money spent on electricity, heat, and water and on cable, phone, and
[nternet access

Food Money spent on groceries, toiletries, and related items

Gasoline Money spent on fuel for automobiles

Clothes Money spent on clothes, shoes, and accessories

Insurance Money spent on homeowner’s or automobile insurance

Taxes Money spent on school and property taxes (this example of the personal

budget assumes that we own property).

Entertainment |\ioney spent on entertainment, including dining out, movie and theater
tickets, parties, and so on

Vacation Money spent on vacations

Miscellaneous ||hclydes any other spending categories, such as textbooks, software,
journals, school or work supplies, and so on

The first formula that we will add to the Budget Detail worksheet will calculate the
Monthly Spend values. The formula will be constructed so that it takes the values in the
Annual Spend column and divides them by 12. This will show how much money will be
spent per month for each of the categories listed in Column A. The following explains how

this formula is created:
1. Click the Budget Detail worksheet tab to open the worksheet.

2. Click cell C3.

3. Type an equal sign (=). When the first character entered into a cell location is an equal

sign, it signals Excel to perform a calculation or produce a logical output.

4. Click on cell D3. This adds D3 to the formula, which is now a cell reference. Excel will use

whatever value is entered into cell D3 to produce an output.

5. Type the slash symbol (/). This is the symbol for division in Excel. As shown in Table 2.2
"Excel Mathematical Operators"”, the mathematical operators in Excel are slightly different

from those found on a typical calculator.
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6. Type the number 12. This divides the value in cell D3 by 12. In this formula, a number, or
constant, is used instead of a cell reference because it will not change. In other words, there

will always be 12 months in a year.

7. Press the ENTER key.

Table 2.2 Excel Mathematical Operators

+ Addition

- Subtraction
Division

* Multiplication

n Power/Expon

Why?

Use Cell References

Cell references enable Excel to dynamically produce new outputs when one or more
inputs in the referenced cells are changed. Cell references also allow you to trace how
outputs are being calculated in a formula. As a result, you should never use a
calculator to determine a mathematical output and type it into the cell location of
a worksheet. Doing so eliminates Excel’s cell-referencing benefits as well as your ability

to trace a formula to determine how outputs are being produced.

Figure 2.3 "Adding a Formula to a Worksheet" shows how the formula appears in cell C3
before you press the ENTER key. Figure 2.4 "Formula Output for Monthly Spend" shows the
output of the formula after you press the ENTER key. The monthly spend for Household
Utilities is $250 because the formula is taking the Annual Spend in cell D3 and dividing it by
12. If the value in cell D3 is changed, the formula automatically produces a new output. We
are calculating the spend per month for each category because people often get paid and
are billed for these items monthly. This formula allows you to compare your monthly
income to your monthly bills to determine whether you have enough income to pay these

expenses.
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Figure 2.3 Adding a Formula to a Worksheet
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3 Household Utilities =Dz1 $ 3,000|$ 3,000
4 Food 2,500 2,250
5 Gasoline 1,500 1,200
6 Clothes 1,200 1,000
7 Insuranca = NN N
cuosam«um]
The formula begins formula.
[ with an equal sign. L i
T
Figure 2.4 Formula Output for Monthly Spend
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formula displays the output,

Use Universal Constants

If you are using constants, or numerical values, in an Excel formula, they should be
universal constants that do not change, such as the number of days in a week, weeks in
ayear, and so on. Do not type the values that exist in cell locations into an Excel
formula. This will eliminate Excel’s cell- referencing benefits, which means if the value
in the cell location you are using in a formula is changed, Excel will not be able to
produce a new output.
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Relative References (Copying and Pasting Formulas)

Follow-along file: Continue with Excel Objective 2.00 or Excel Objective 2.01 if starting here.

Once a formula is typed into a worksheet, it can be copied and pasted to other cell

locations. For example, Figure 2.4 "Formula Output for Monthly Spend"” shows the output of
the formula that was entered into cell C3. However, this calculation needs to be performed
for the rest of the cell locations in Column C. Since we used the D3 cell reference in the
formula, Excel automatically adjusts that cell reference when the formula is copied and
pasted into the rest of the cell locations in the column. This is called relative referencing

and is demonstrated as follows:

1. Click cell C3.

2. Click the Copy button in the Home tab of the Ribbon.

3. Highlight the range C4:C11.

4. Click the Paste button in the Home tab of the Ribbon. (or hit Enter)

5. While the cells are still highlighted, format cells C4:C11 for comma with no decimals.

6. Double click cell Cé6. Notice that the cell reference in the formula automatically changed

to D6 when copied.

7. Press the ENTER key.

Figure 2.5 "Relative Reference Example" shows the outputs added to the rest of the cell
locations in the Monthly Spend column. For each row, the formula takes the value in the
Annual Spend column and divides it by 12. You will also see that cell D6 has been double
clicked to show the formula. Notice that Excel automatically changed the original cell
reference of D3 to D6. This is the result of relative referencing, which means Excel
automatically adjusts a cell reference relative to its original location when it is pasted into
new cell locations. In this example, the formula was pasted into eight cell locations below
the original cell location. As a result, Excel increased the row number of the original cell

reference by a value of one for each row it was pasted into.
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Figure 2.5 Relative Reference Example
J {

A B IS, =L | D E F G
Expense Plan
1 (Does not include mortgage and car)
Percent of [Monthly |Annual Percent
2 Category Total Spend Spend Last Year |Change
3 Household Utilities $ 250|9% 3,000|$ 3,000
4 Food 208 2,500 2,250
5 Gasoline 125 | 1,500 1,200 This cell reference
6 |Clothes =Db/12 fe—4-266 4006 was automatically
7 Insurance 125 1,500 1,500 changed when the
8 Taxes 292 3.500 3,500 formula was pasted
9 Entertainment 167 2,000 | 2250 Sl LAl
10 Vacation 125 1,500 | 2,000 el LN
11 Miscellaneous 104 1,250 1,558 referencing.
12 Totals |
13 Number of Categories
14 Average Spend
Why?

Use Relative Referencing

Relative referencing is a convenient feature in Excel. When you use cell references in a
formula, Excel automatically adjusts the cell references when the formula is pasted into
new cell locations. If this feature were not available, you would have to manually retype
the formula when you want the same calculation applied to other cell locations in a
column or row.

Creating Complex Formulas (Controlling the Order of Operations)
Follow-along file: Continue with Excel Objective 2.00 or file Excel Objective 2.02 if starting here.
The next formula to be added to the Personal Budget workbook is the percent change in
spending this year over last year. This formula determines the difference between the
values in the LY (Last Year) Spend column and shows the difference in terms of a
percentage. This requires that the order of mathematical operations be controlled to get an
accurate result. Table 2.3 "Standard Order of Mathematical Operations" shows the standard

order of operations for a typical formula.
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Table 2.3 Standard Order of Mathematical Operations

" First: Excel executes any exponential computations first.

Second: Excel performs any multiplication or division computations second. When
* or / there are multiple instances of these computations in a formula, they are executed in
order from left to right.

Third: Excel performs any addition or subtraction computations third. When there
+or - [are multiple instances of these computations in a formula, they are executed in order
from left to right.

Override Standard Order: Any mathematical computations placed in parentheses are
performed first and override the standard order of operations. If there are layers of
parentheses used in a formula, Excel computes the innermost parentheses first and

the outermost parentheses last.

()

To change the order of operations shown in the table, we use parentheses to process
certain mathematical calculations first. This formula is added to the worksheet as follows:
1. Click cell F3 in the Budget Detail worksheet.

2. Type an equal sign (=).

3. Type an open parenthesis (().

4. Click cell D3. This will add a cell reference to cell D3 to the formula. When building
formulas, you can click cell locations instead of typing them.

5. Type a minus sign (-).

6. Click cell E3 to add this cell reference to the formula.

7. Type a closing parenthesis ()).

8. Type the slash (/) symbol for division.

9. Click cell E3. This completes the formula that will calculate the percent change of last
year’s actual spent dollars vs. this year’s budgeted spend dollars (see Figure 2.6 "Adding
the Percent Change Formula").

10. Press the ENTER key.

11. Click cell F3 to activate it.

12. Place the mouse pointer over the Auto Fill Handle in the lower right corner of the cell.

13. When the mouse pointer turns from a white block plus sign to a narrow black plus sign,
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click and drag down to cell F11. This pastes the formula into the range F4:F11.

Figure 2.6 "Adding the Percent Change Formula" shows the formula that was added to the
Budget Detail worksheet to calculate the percent change in spending. The parentheses
were added to this formula to control the order of operations. Any mathematical
computations placed in parentheses are executed first before the standard order of
mathematical operations (see Table 2.3 "Standard Order of Mathematical Operations"). In

this case, if parentheses were not used, Excel would produce an erroneous result for this

worksheet.
Figure 2.6
A B C D E F G H
Expense Plan
1 {Does not include mortgage and car)
Percent of (Monthly |Annual Percent
2 Category Total Spend Spend Last Year |Change
3 |Household Utilities $ 250| % 3,000|% 3,000 0.0%
4 Food 208 2,500 2,250 1 1.‘1\%
5 |Gasoline 125 1,500 1,200 25-0% Mathematical computations in
6 |Clothes 100 1,200 1,000 20.0% parenthesis are peformed first
7 |Insurance 125 1,500 1,500 0.0%
8 |Taxes 292 3,500 3,500 0.0%
9 Entertainment 167 2,000 2,250 -11.1%
10 |Vacation 125 1,500 2,000 -25.0%
11 |Miscellaneous 104 1,250 1,558 -19.8%
12 |Totals
13 Number of Categories

Figure 2.7 "Removing the Parentheses from the Percent Change Formula" shows the result
of the percent change formula if the parentheses are removed. The formula produces a
result of a 299900% increase. Since there is no change between the LY spend and the

budget Annual Spend, the result should be 0%.

However, without the parentheses, Excel is following the standard order of operations. This
means the value in cell E3 will be divided by E3 first (3,000/3,000), which is 1. Then, the
value of 1 will be subtracted from the value in cell D3 (3,000-1), which is 2,999. Since cell

F3 is formatted as a percentage, Excel expresses the output as an increase of 299900%.
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Figure 2.7 Removing the Parentheses from th

Without the use of parentheses,
Excel will perform the calculation

Expense Plan
(Does not include mortgage and car)

of E3/E3 first

P ey

O

Percentof Monthly |Annuai Percent
. Category Total Spend Spend LY Spend |Change
3 Household Utilities $ 250 (S 3000|S 3,000) 299900%
4 Food $ 208|$ 2500 |8 2250 11.1%)" T —
c MRaenlina < 125 | ® 18N I 12nn 28 Moy,

result because of a poorly

constructed formula

Auditing Formulas
Follow-along file: Continue with Excel Objective 2.00 or use Excel Objective 2.03 if starting here.

Excel provides a few tools that you can use to review the formulas entered into a
worksheet. For example, instead of showing the outputs for the formulas used in a
worksheet, you can have Excel show the formula as it was entered in the cell locations. This
is demonstrated as follows:

1. With the Budget Detail worksheet open, click the Formulas tab of the Ribbon.

2. Click the Show Formulas button in the Formula Auditing group of commands. This
displays the formulas in the worksheet instead of showing the mathematical outputs.

3. Click the Show Formulas button again. The worksheet returns to showing the output of

the formulas.

Integrity Check

Does the Output of Your Formula Make Sense?

[t is important to note that the accuracy of the output produced by a formula depends on
how it is constructed. Therefore, always check the result of your formula to see whether
it makes sense with data in your worksheet. As shown in Figure 2.7 "Removing the
Parentheses from the Percent Change Formula", a poorly constructed formula can give
you an inaccurate result. In other words, you can see that there is no change between the
Annual Spend and LY Spend for Household Utilities. Therefore, the result of the formula
should be 0%. However, since the parentheses were removed in this case, the formula is
clearly producing an erroneous result.
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Figure 2.8 "Show Formulas Command" shows the Budget Detail worksheet after activating
the Show Values command in the Formulas tab of the Ribbon. As shown in the figure, this
command allows you to view and check all the formulas in a worksheet without having to
click each cell individually. After activating this command, the column widths in your
worksheet increase significantly. The column widths were adjusted for the worksheet
shown in Figure 2.8 "Show Formulas Command" so all columns can be seen. The column

widths return to their previous width when the Show Formulas command is deactivated.

Figure 2.8 Show |
£ d")- ,‘; 3 Farwl Ctuective 200 - Micrsmsot bl
_ e Vo e Lapadt O =
. - 2 - 2 % - 3
FIZEES A0 B 4
: : = 2
- 18 \ The Show Foermdm
f | * ) command is activaned
Expense Plan
(Doss not include mortgage : ‘
: Category ]mmm?nllagnm lAnnun Spend ]LY mlnm%
Household Utilities | {=03/12 3000 [3000  |=(D3-EIE
¢ Food | .:D.. 12 12500 12250 .:\Q-S E4) E-{
Gascine | |sD&12 1500 [1200  [=(D5-ES)ES
E ':':-‘-'vc,s | _=D€ g:_ |1 200 | 1000 ,=[D€Z'E_€L E6 Thwe foermdas are dsplayed
nsurance =D7/12 1500 1500 =(D7-ETVE? > Wnstewd of Quipyis whe the
4 Y- $ = t + Shaw Fortredas command
S Toxes | =08/12 13500 =(DE-EBYVES s mctivmed
) —Ner'ammaﬂ | =D9y12 12000 \=(D9-EOVES
10 Vacation =010/12 1500 |=(D10-E10)E10
11 Miscelaneous =D1112 1250 =(D11-E11)/E1
! Totals
Number of Categories
Average Spend| Formuatong fewtures ane vmomed whon the
M'" Spcnd Show Formules cormmand s sctivsted
f 400 Aot Zammar Badget Detal  Mertgage Pagrr [ Py S

Keyboard Shortcuts - Show Formulas

+ Hold down the CTRL key while pressing the accent symbol("). (Above the tab key on
the left-hand side.)

Two other tools in the Formula Auditing group of commands are the Trace Precedents
and Trace Dependents commands. These commands are used to trace the cell references
used in a formula. The Trace Dependents command shows where any given cell is

referenced in a formula. The Trace Precedents command shows what cells have been
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referenced in a formula that exists in an activated cell. The following is a demonstration of
these commands:

1. Click cell D3 in the Budget Detail worksheet.

2. Click the Trace Dependents button in the Formula Auditing group of commands in the
Formulas tab of the Ribbon. A double blue arrow appears, pointing to cell locations C3 and
F3 (see Figure 2.9"Trace Dependents Example"). This indicates that cell D3 is referenced in
formulas that are entered in cells C3 and F3.

3. Click the Remove Arrows command in the Formula Auditing group of commands in the
Formulas tab of the Ribbon. This removes the Trace Dependents arrow.

4. Click cell F3 in the Budget Detail worksheet.

5. Click the Trace Precedents button in the Formula Auditing group of commands in the
Formulas tab of the Ribbon. A blue arrow running through cells D3 and E3 and pointing to
cell F3 appears (see Figure 2.10 "Trace Precedents Example"). This indicates that cells D3
and E3 are references in a formula entered in cell F3.

6. Click the Remove Arrows command in the Formula Auditing group of commands in the

Formulas tab of the Ribbon. This removes the Trace Precedents arrow.

Figure 2.9 "Trace Dependents Example" shows the Trace Dependents arrow on the Budget
Detail worksheet. The blue dot represents the activated cell. The arrows indicate where

the cell is referenced in formulas.

Figure 2.9

L . Eand Qlyerive 200 + Moot By hese 1o activate the
AZPEBBRBM S Pl W 2

- 0 g f ‘ }
Expense Plan \7 Chck heve 10 cemone the

| (Does not include mortgage and car) i Trace Dwpendents arrow

Category ~ |Tow!
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~
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Figure 2.10 "Trace Precedents Example" shows the Trace Precedents arrow on the Budget
Detail worksheet. The blue dots on this arrow indicate the cells that are referenced in the
formula contained in the activated cell. The arrow is pointing to the activated cell location
that contains the formula.

Figure 2.10 Trace Precedents Example

| ek hare 10 activale the

| e 3~ - Eecet Ccive 200 - Miceneott Excel | Trace Precedents command
- = 4 —_

£208 n 6@ aa ur’ ) drencc  Bobetoon Mot §

3 Trace Qepoaerey W) Ervur Checury »
sm Rererty Fnp

. . fives > |.A‘ orms © . '.';.A:I S Crewte von Sebvcson | g, Remaer Armaws < -"2 wvate Formate n
- .
A ] y [ 3 F G ' |
Expense Plan o
4 (Does not inciude mortgege and car) The anow is pointing 10
d}w ]. 1 l 4 the acsvmed ool
: Category ! Spend an-m
lHousencid taes | 13 250 | Iy 3000 149,009 l'_;\_
« Food s 208 |3 250 |
» Gasolne S 125 | 1, 1 "DO 25.0“-.
P lathe o [ ann | o 1000 AOAD an AN

The blue dots indicate the cefls |
thag aee referenced in the formula
contained In ool F2

Skill Refresher - Trace Dependents

1. Click a cell location that contains a number or formula.

2. Click the Formulas tab on the Ribbon.

3. Click the Trace Dependents button in the Formula Auditing group of commands.

4. Use the arrow(s) to determine where the cell is referenced in formulas and functions.

5. Click the Remove Arrows button to remove the arrows from the worksheet.
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Skill Refresher - Trace Precedents

1. Click a cell location that contains a formula or function.
2. C(lick the Formulas tab on the Ribbon.
3. Click the Trace Precedents button in the Formula Auditing group of commands.

4. Use the dot(s) along the line to determine what cells are referenced in the formula or
function.

Click the Remove Arrows button to remove the line with the dots.

o

Key Takeaways

e Mathematical computations are conducted through formulas and functions.
e Anequal sign (=) precedes all formulas and functions.

e Formulas and functions must be created with cell references to conduct what-if
scenarios where mathematical outputs are recalculated when one or more inputs are
changed.

e Mathematical operators on a typical calculator are different from those used in Excel.
Table 2.2 "Excel Mathematical Operators" lists Excel mathematical operators.

e When using numerical values in formulas and functions, only use universal constants
that do not change, such as days in a week, months in a year, and so on.

e Relative referencing automatically adjusts the cell references in formulas and
functions when they are pasted into new locations on a worksheet. This eliminates
the need to retype formulas and functions when they are needed in multiple rows
or columns on a worksheet.

e Parentheses must be used to control the order of operations when necessary for
complex formulas

e Formula auditing tools such as Trace Dependents, Trace Precedents, and Show
Formulas should be used to check the integrity of formulas that have been entered
into a worksheet
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2.2 Statistical Functions

In addition to formulas, another way to conduct mathematical computations in Excel is
through functions. Statistical functions apply a mathematical process to a group of cells in a
worksheet. For example, the SUM function is used to add the values contained in a range of
cells. A list of commonly used statistical functions is shown in Table 2.4 "Commonly Used
Statistical Functions". Functions are more efficient than formulas when you are applying a
mathematical process to a group of cells. If you use a formula to add the values in a range of
cells, you would have to add each cell location to the formula one at a time. This can be very
time-consuming if you must add the values in a few hundred cell locations. However, when
you use a function, you can highlight all the cells that contain values you wish to sum in just
one step. This section demonstrates a variety of statistical functions that we will add to the
Personal Budget workbook. In addition to demonstrating functions, this section also

reviews percent of total calculations and the use of absolute references.

LEARNING OBJECTIVES

1. Use the SUM function to calculate totals.

2. Use absolute references to calculate percent of totals.

3. Use the COUNT function to count cell locations with numerical values.
4. Use the AVERAGE function to calculate the arithmetic mean.

5. Use the MAX and MIN functions to find the highest and lowest values in a range of
cells.

6. Use the AutoSum feature to quickly insert statistical functions.
7. Learn how to copy and paste formulas without formats applied to a celllocation.

8. Learn how to set a multiple level sort sequence for data sets that have duplicate
values or outputs.
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Table 2.4 Commonly Used Statistical Functions

ABS The absolute value of a number

AVERAGE [The average or arithmetic mean for a group of numbers

COUNT  [The number of cell locations in a range that contain a numeric character

COUNTA [The number of cell locations in a range that contain a text or numeric character

MAX The highest numeric value in a group of numbers

The middle number in a group of numbers (half the numbers in the group are
MEDIAN |higher than the median and half the numbers in the group are lower than the

median)
MIN The lowest numeric value in a group of numbers
MODE The number that appears most frequently in a group of numbers

PRODUCT (The result of multiplying all the values in a range of cell locations

SQRT The positive square root of a number

STDEV.S [The standard deviation for a group of numbers based on a sample

SUM The total of all numeric values in a group

The SUM Function

Follow-along file: Continue with Excel Objective 2.00 or file Excel Objective 2.03 if starting here.

The SUM function is used when you need to calculate totals for a range of cells or a group of
selected cells on a worksheet. Regarding the Budget Detail worksheet, we will use the SUM
function to calculate the totals in row 12. It is important to note that there are several
methods for adding a function to a worksheet, which will be demonstrated throughout the
remainder of this chapter. The following illustrates how a function can be added to a

worksheet by typing it into a cell location:

1. Click the Budget Detail worksheet tab to open the worksheet.
2. Click cell C12.

3. Type an equal sign (=).

4. Type the function name SUM.

5. Type an open parenthesis (().
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6. Click cell C3 and drag down to cell C11. This places the range C3:C11 into the function.
7. Type a closing parenthesis Note: you can hit enter without the closing parenthesis and
Excel will insert it for you.

8. Press the ENTER key. The function calculates the total for the Monthly Spend column,
which is $1,496.

Figure 2.11 "Adding the SUM Function to the Budget Detail Worksheet" shows the
appearance of the SUM function added to the Budget Detail worksheet before pressing the
ENTER key.

Figure 2.11
VLOOKUP = x v fe =SUM(C3:C11)
A B C D E F G H
Expense Plan
1 {(Does not include mortgage and car)
Percent of [Monthly [Annual Pe| The blue outline shows the range
2 Category Total 8pend Spend Last Year |Ch of cells included in the function.
3 |Household Utilities $ 250 #$—3000 | $ 3,000 UU%
4 |Food 208 2,500 2,250 11.1%
5 |Gasoline 125 1,500 1,200 25.0%
6 |Clothes 100 1,200 1,000 20.0%
7 |Insurance 125 1,500 1,500 0.0%
8 Taxes 292 3,500 3,500 0.0%
9 |Entertainment 167 2,000 2,250 -11.1%
10 Vacation 125 1,500 2,000 -25.0%
11 |Miscellaneous 104 1,250 1,558 -19.8%
12 |Totals =SUM(C3.'C11J|
13 Number of Categories This function will calculate the
14 Average Spend total of the values in the range.
15 Min Spend
16 Max Spend
17
1 ... | Budget Detail Morigage Payments Car Lease Payments () [

As shown in Figure 2.11 "Adding the SUM Function to the Budget Detail Worksheet", the
SUM function was added to cell C12. However, this function is also needed to calculate the
totals in the Annual Spend and LY Spend columns. The function can be copied and pasted
into these cell locations because of relative referencing. Relative referencing serves the

same purpose for functions as it does for formulas. The following demonstrates how the

020

The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher

is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 93


https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

total row is completed:

1. Click cell C12 in the Budget Detail worksheet.

2. Use the fill handle in the lower right corner to copy the formula across to cells D12:E12.
3. Activate cell F12 and click on the AutoSum button in the Editing section of the Home
ribbon. Hit Enter. Then increase decimal places to one.

4. Click cell F11.

5. Click the Copy button in the Home tab of the Ribbon.

6. Click cell F12, then click the Paste button in the Home tab of the Ribbon. Since we now
have totals in row 12, we can paste the percent change formula into this row.

Figure 2.12 "Results of the SUM Function in the Budget Detail Worksheet" shows the
output of the SUM function that was added to cells C12, D12, and E12. In addition, the
percent change formula was copied and pasted into cell F12. Notice that this version of the

budget is planning a 1.7% decrease in spending compared to last year.

Figure 2.12

B14 b fx Average Spend

A B C D E F

Expense Plan
1 (Does not include mortgage and car)
Percentof (Monthly |Annual Percent

2 Category Total Spend Spend Last Year |[Change
3 Household Utilities $ 250 (% 3,000 | % 3,000 0.0%
4 Food 208 2,500 2,250 11.1%
5 Gasoline 125 1,500 1,200 25.0%
6 |Clothes 100 1,200 1,000 20.0%
7 |Insurance 125 1,500 1,500 0.0%
8 Taxes 292 3,500 3,500 0.0%
9 Entertainment 167 2,000 2,250 -11.1%
10 Vacation 125 1,500 2,000 -25.0%
11 Miscellaneous 104 1,250 1,558 -19.8%
12 Totals $ 1,496 | $ 17,950 | $ 18,258 -1.7%
13 Number of Categories
14 l Average Spend
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Integrity Check - Cell Ranges in Statistical Functions

When you intend to use a statistical function on a range of cells in a worksheet, make
sure there are two cell locations separated by a colon and not a comma. If you enter two
cell locations separated by a comma, the function will produce an output but it will be
applied to only two cell locations instead of a range of cells. For example, the SUM
function shown in Figure 2.13 "SUM Function Adding Two Cell Locations" will add only
the values in cells C3 and C11, not the range C3:C11.

Figure 2.13 SUM Function Adding Two Cell Locations

C D

Monthly Annual
2 Spend  |Spend
3.$ 2929 3,
a $ 250($ 3.
5 $ 208 (S 2
6 $ 167[S 2.
7 | $ 1258 1,
8 $§ 125|% 1,
9 § 125(§ 1,
10 § 1048 1.,

11 S 100 | The comma indicates the function wiH:
~—£&_7L‘\ only be applied to cells C3 and C11.
12 =SUM(C3'C11) '

Absolute References (Calculating Percent of Totals)

Follow-along file: Continue with Excel Objective 2.00 or use Excel Objective 2.04 if starting here.
Since totals were added to row 12 of the Budget Detail worksheet, a percent of total
calculation can be added to Column B beginning in cell B3. The percent of total calculation
shows the percentage for each value in the Annual Spend column with respect to the total
in cell D12. However, after the formula is created, it will be necessary to turn off Excel’s
relative referencing feature before copying and pasting the formula to the rest of the cell
locations in the column. Turning off Excel’s relative referencing feature is accomplished by
creating an absolute cell reference. An absolute cell reference will remain locked in a
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formula no matter where the formula is copied. The following steps explain this:

1. Click cell B3 in the Budget Detail worksheet.

2. Type an equal sign (=).

3. Click cell D3.

4. Type a forward slash (/).

5. Click cell D12.

6. Press the ENTER key. You will see that Household Utilities represents 16.7% of the
Annual Spend budget (see Figure 2.14 "Adding a Formula to Calculate the Percent of
Total").

Flgure 2.14x£udm;/ a Formula to Calculate the Percent of Total

A -i

Expense Plan

! (Does not include and car) Formula entered into B3

Percentof |Monthly |Annual Percent —
2 Category Total Spend Spend Last Year |Change
3 |Household Utilities 16.7%1$ 250|% 3,000|$ 3,000 0.0%
4 Food 208 2,500 2,250 11.1%
5 Gasoline 125 1,500 1,200 25.0%
6 Clothes / 100 1,200 1,000 20.0%
7 Insurance / 125 1,500 1,500 0.0%
8 Taxes / 292 3,500 3,500 0.0%
9 Entertainment / 167 2,000 2,250 -11.1%
0 Vacation i 125 1,500 2,000 -25.0%
1 Miscellaneous / 104 1,250 1,558 -19.8%
> Totals [ $ 1,496 S 17,950 | § 18,258 |  -1.7%

[

3 Household utllites represent 16.7% of 5!99
4 the total Annual Spend in cell D12 |and
5 l Min Spend

Figure 2.14 "Adding a Formula to Calculate the Percent of Total" shows the completed
formula that is calculating the percentage that Household Utilities Annual Spend represents
to the total Annual Spend for the budget (see cell B3). Normally, we would copy this
formula and paste it into the range B4:B11.

However, because of relative referencing, both cell references will increase by one row as

the formula is pasted into the cells below B3. This is fine for the first cell reference in the
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formula (D3) but not for the second cell reference (D12). Figure 2.15 "#DIV/0 Error from
Relative Referencing" illustrates what happens if we paste the formula into the range
B4:B12 in its current state. Notice that Excel produces the #DIV/0 error code. This means

that Excel is trying to divide a number by zero, which is impossible.

Looking at the formula in cell B4, you see that the first cell reference was changed from D3
to D4. This is fine because we now want to divide the Annual Spend for Insurance by the
total Annual Spend in cell D12. However, Excel has also changed the D12 cell reference to

D13. Because cell location D13 is blank, the formula produces the #DIV/0 error code.
Figure 2.15 #DIV/0 Error from Relative Referencing

¥ v * X L =04D13
A 8 C D E F
Expense Plan
1 (Does not include and car)
ercentof Monthly |Annu: - |Per
3 Househoid Utilities 16.7%(S 250|S 3000]|% 3.000 0.0%!
4 Food =D4/D13 [$ 208|$ 2500]% 2250 11.1%)
5 Gasoline #viol [$  125|S 1.500|S 1,200 25.0%.
6 Ciothes #Ivo! [$  100|$ 1200[$ 1,000 20.0%
7 Insurance mDIV/IO! |$S 125|S 1500(S 1.500 0.0%!
8 Taxes #Dlwo."*s\ 202|$ 3500|% 3,500 0.0%|
9 Entertainment #DIVIO! | S S 2000|885 2250 -11.1%!
10 Vacation JI #DIVIO! |[$ 125 500 |$ 2.000 -25.0%
11 Miscellaneous / | #DIV/O! |S 104|S 1250]$ 1558 | -19.8%)
12 Totals / S 1496 S 17,950 | S 78,258 -1.7%|
13 Number of Categories 4 \‘ Divide by zero ]
error code,
14 Average Spend —
15 Min Spend
M4 v b Budfdet Summary | Budget Detall  Mortgage Payme Car |ease Payments =2 WL
' Relative Referencing changed )
this cell reference to D13, but

cell D13 15 blank. J
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To eliminate the divide-by-zero error shown in Figure 2.15 "#DIV/0 Error from Relative
Referencing", we must add an absolute reference to cell D12 in the formula. An absolute
reference prevents relative referencing from changing a cell reference in a formula. This is

also referred to as locking a cell.

Excel uses the $ to lock either the column letter, the row number, or both. In an absolute
cell reference, Excel will lock both the column and row references. This prevents the cell
from changing relatively when copied or moved.

The following explains how this is accomplished:

1. Double click cell B3.

2. Place the mouse pointer in front of D12 and click. The blinking cursor should be in front
of the D in the cell reference D12.

3. Press the F4 key. You will see a dollar sign ($) added in front of the column letter D and
the row number 12. You can also type the dollar signs in front of the column letter and row
number.

4. Press the ENTER key.

5. Click cell B3.

6. Click the Copy button in the Home tab of the Ribbon.

7. Highlight the range B4:B11.

8. Click the Paste button in the Home tab of the Ribbon.

Figure 2.16 "Adding an Absolute Reference to a Cell Reference in a Formula" shows the
percent of total formula with an absolute reference added to D12. Notice that in cell B4, the
cell reference remains D12 instead of changing to D13 as shown in Figure 2.15 "#DIV/0
Error from Relative Referencing". Also, you will see that the percentages are being
calculated in the rest of the cells in the column, and the divide-by- zero error is now

eliminated.
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Figure 2.16

VLOOKUP ¥ X v fx =D7/5D512
A B C D E F
Percent of [Monthly |Annual Percent
2 Category Total Spend Spend Last Year |Change
3 Household Utilities 16.7%|$ 250 |$ 3,000|$ 3,000 0.0%
4 Food 13.9% 208 2,500 2,250 11.1%
5 Gasoline 8.4% 125 1,500 1,200 25.0%
6 Clothes 6.7% 100 1,200 1,000 20.0%
7 |Insurance =D7/$D$12| 125 1,500 1,500 0.0%
8 Taxes A 19.5% 292 3,500 3,500 0.0%
9 Entertainment / 11.1% 167 2,000 2,250 -11.1%
10 Vacation A 8.4% 125 1,500 2,000 -25.0%
11 Miscellaneous / 7.0% 104 1,250 1,558 -19.8%
12 Totals // $ 1,496 | % 17,950 | $ 18,258 -1.7%
13 The $ signs indicate that  [Categories
14 an absolute reference was lage Spend
added to this cell
15 Min Spend
16 Max Spend
The COUNT Function

Follow-along file: Continue with Excel Objective 2.00 or use Excel Objective 2.05 if starting here.

The next function that we will add to the Budget Detail worksheet is the COUNT function.
The COUNT function is used to determine how many cells in a range contain a numeric
entry. The function will count only those cells that have a numeric entry. Cells that contain

text, or are blank, will not be included in the total count.

For the Budget Detail worksheet, we will use the COUNT function to count the number of
items that are planned in the Annual Spend column (Column D). The following explains

how the COUNT function is added to the worksheet by using the function list:

1. Click cell D13 in the Budget Detail worksheet.
2. Type an equal sign (=).
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3. Type the letter C.

4. Click the down arrow on the scroll bar of the function list (see Figure 2.17 "Using the
Function List to Add the COUNT Function") and find the word COUNT.

5. Double click the word COUNT from the function list.

6. Highlight the range D3:D11.

7. Type a closing parenthesis ()).

8. Press the ENTER key. The function produces an output of 9 since there are 9 items
planned on the worksheet.

Figure 2.17 "Using the Function List to Add the COUNT Function" shows the function list
box that appears after completing steps 2 and 3 for the COUNT function. The function list

provides an alternative method for adding a function to a worksheet.

Figure 2.17 Using the Function List to Add the COUNT Function

AVERAGE - X b
- 8 C D E F G
arceat of [" thi A 1 l’ bk J
2 Category  |Total  |Spend  Spend LY Spend |Change
3 Household Utilities | 16.7%! $ 250|$% 3,000|% 3,000 0.0%!
4 Food | 13.9% 208 2,500 2,250 11.1%
5 Gasoline | 84% 125 1,500 1,200 25.0%
6 Clothes | 6.7%, 100 1,200 1,000 || 20.0%)
7 Insurance B.4%! 125 1,500 1,500 0.0%, -
8 Taxes 19.5% 292 3,500 3,500 0.0%) Function list
9 Entertainment | 11.1% 167 2,000 2,250 ||
10 Vacation | 84% 125 1,500 2,000 |
11 Miscellaneous | 7.0%! 104 1,250 1,558 |
12 Totals |§ 149 § ’7.95Q; »:':‘5' * =1.] Double diick the function name |
, - tougg to add It to the worksheet
13| This definition appears Number of Categories =c | cosm
after clicking the Duls, Dhe INGEY S €SS A 4 sange | 2 A
141 function name once J nvsTage opena : i
15 g Min Spend ey
16 Max Spend - sommres
e Nudget Survmary | odget Detad) | Marigage Syereres w | ree Pegerny . £ cosia PO S—
v | § cowsermc g RO
\ Click here to scroll through
the kst to find a function

Figure 2.18 "Completed COUNT Function in the Budget Detail Worksheet" shows the
output of the COUNT function after pressing the ENTER key. The function counts the
number of cells in the range D3:D11 that contain a numeric value. The result of 9 indicates

that there are 9 categories planned for this budget.
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Flgure 2.18(J,/ﬁh5ﬁft ted COUNT Function in the budget Detail Worksheet

The COUNT function as &

= . “ appears inoell D13
B D i f 1
Percentof |Monthly Annual l Ihrunt '

. Category Total Spend Spend LY Spend |Change

3 Household Utiities 16.7%|$ 250[S 3000|$ 3,000 0.0%

1 Food | 139% 208 2500| 2250 |  11.1%]
Gasolne | 8.4% 125 1500 1200 | 250%;
Clothes | 6.7% 100 1,200 1,000 20.0%|

/ Insurance | B4%| 125 1500) 1,500 | 0.0%)

& Taxes 19.5% 292 3,500 | 3500 |  0.0%]

3 Entertainment | 11.1% 167 2,000 2250 | -11.1%]

10 Vacation 8.4% 125 1,500 | 2,000 -25.0%)

11 Miscellaneous | 7.0% 104 1,250 1,558 | -19.8%|

17 Totals S 1496 S 17950 § 18,258 «1.7%

13 _Number of Categories,

COUNT function
ottt

14 Average Spend-

1 k _Min Spend.

1 Max Spend
5 s 40w Budget Summary  Budget Detail ~ Mordgege Payments  — Car Lease Payments "5 TSI
The AVERAGE Function

Follow-along file: Continue with Excel Objective 2.00. (Use file Excel Objective 2.06 if starting here.)
The next function we will add to the Budget Detail worksheet is the AVERAGE function.
This function is used to calculate the arithmetic mean for a group of numbers. For the
Budget Detail worksheet, we will use the function to calculate the average of the values in
the Annual Spend column. We will add this to the worksheet by using the Function Library.
The following steps explain how this is accomplished:

1. Click cell D14 in the Budget Detail worksheet.

2. Click the Formulas tab on the Ribbon.

3. Click the More Functions button in the Function Library group of commands.

4. Place the mouse pointer over the Statistical option from the drop-down list of options.

5. Click the AVERAGE function name from the list of functions that appear in the menu (see
Figure 2.19 "Selecting the AVERAGE Function from the Function Library"). This opens the
Function Arguments dialog box.
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6. Click the Collapse Dialog button in the Function Arguments dialog box (see Figure 2.20
"Function Arguments Dialog Box").

7. Highlight the range D3:D11.

8. Click the Expand Dialog button in the Function Arguments dialog box (see Figure 2.21
"Selecting a Range from the Function Arguments Dialog Box"). You can also press the
ENTER key to get the same result.

9. Click the OK button on the Function Arguments dialog box. This adds the AVERAGE

function to the worksheet.

Figure 2.19 "Selecting the AVERAGE Function from the Function Library" illustrates how a

function is selected from the Function Library in the Formulas tab of the Ribbon.

y ] ] ] AYZL'PA L L5t > G 1 s P LN AErEtae
Figure 2.19 Selecting the AVERAGE Function from the Function Librar)

£ J‘,’ '3 b Lowwl Tyectrw 200 \Mczoief $acd Moss Functions
BT J W A ﬂ U Al —y e S

| Place the mouse palmt ‘

= ver this option to see 2 bt
‘ e G Crede huw lee A\ Sonmn 4 - L of stativtical funcrions ‘
{. - - :
p : = n I y " ’ (o]
Md m oy - r [ ——

. Category o ’ '

3 Househols Utilities | ’6 7% 5 _:5‘:,,5 :‘, S S A

¢ Food | 13 &% 208 | 2500 | 2250 e

5 Gasoline 2 §:‘,’: 3 125| 1,500 1,200 [ |y ——

& Ciothes 8.7%/| 100 1 290_ 1,000 !

Insurance 8.4%) 125 1,500 | 1,500 /

i Taxes | 19 E‘ 282 | 3,500 ! 3 500 | Chick the function 10 add

) En‘,gj;qugm_ + 11 ',‘ 187 i 2000 1 2 250 10 the workshes
10 Vacation | 8 -z'-»j 125| 1,500 | 2,000 '
11 Miscelaneous | 70%| 104 | 1,250 1,558 |
1) Totals $ 1 496 $S 17 950 § 18.258
1 Number ofcnegonesl
14 Average Spend =
15 Min Spend | L
1 Max Spend

Figure 2.20 "Function Arguments Dialog Box" shows the Function Arguments dialog box.
This appears after a function is selected from the Function Library. The Collapse Dialog
button is used to hide the dialog box so a range of cells can be highlighted on the worksheet
and then added to the function.
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Figure 2.20 Function Arguments Dialog Box

e — — == ———======n | Collapse Dialog
= i s
AVERAGE

Wumber1 13 [2]-9

Mesmber Era el

- l/

Returns the sverage (arehmetic mean ) of £5 3TQUments, whch Can b Mambers or Rames, rTeys, o ref that b
Mumberl: sumberinumber2, . are 1 1o 255 numenc arguments for whech you want the sverage.

Formula result = § L]

et 6 thia haron oo ]| omee |

Figure 2.21 "Selecting a Range from the Function Arguments Dialog Box" shows how a
range of cells can be selected from the Function Arguments dialog box once it has been

collapsed.

Figure 2.21 Selecting a Range from the Function Arguments Dialog Box

Hldo-v-8| Exarl Otgertive 20005 - Mooyolt Exel
- Hame ment Page Layot ermate Dwa Revies Van

S

st
Pt

@

a S

5 Gasoline S

: Insurance : : This cell range was highlighted
8 Taxes s s after collapsing the Function
9 Entertainment $ 3 Arguments dialog box,
10 Vacation 84%|S 125:S8 1.500:$ |2000 -25.0%

11 Miscellaneous 70%[S 104:8 1250°'$ |1558 -19.8%

12 Totals 1496 | § 17,950 3,258 -1.7%

,11‘ | The function appears in the
A8 | cellasitis being buil.

() DEG
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Figure 2.22 "Function Arguments Dialog Box after a Cell Range Is Defined for a Function"
shows the Function Arguments dialog box after the cell range is defined for the AVERAGE
function. The dialog box shows the result of the function before it is added to the cell
location. This allows you to assess the function output to determine whether it makes sense

before adding it to the worksheet.

Figure 2.22 |
AVERMGA The first few values that are
Mumbert 0301 W = 000;2900;1500; 1 390; 1 500; T303:2000:1 ‘_‘ entered into the cell range
taumde = appear here
The output of the
function appears here.
Rotierns the avecsge (arttmete mem ) of ds arguments, wheh (an de nambers i ATES =
Wurmber | bert sumberd, .. ¢
[} L

Figure 2.23 "Completed AVERAGE Function" shows the completed AVERAGE function in
the Budget Detail worksheet. The output of the function shows that on average we expect
to spend $1,994 for each of the categories listed in Column A of the budget. This average
spend calculation per category can be used as an indicator to determine which categories

are costing more or less than the average budgeted spend dollars.
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Figure 2.23 Completed AVERAGE Function

- | The AVERAGE function
= il AvenASu0L01Y) & l asn(appearsm:et:DH.
A “ ¢ D £ j — —
Percent of |l|oww Annual Parcent

2 Category Total Spend Spend LY Spend |Change

3 Household Utilities 16.7% $ 250|% 3.000/$ 3.000 0.0%

4 Food ! 13.9%] 208 2500| 2250 11.1%

5 Gasoline 8.4% 125 1,500 1,200 25.0%

6 Cothes |  6.7%] _100 1,200 1000  200%

7 Insurance 8.4% 125 1,500 1,500 0.0%

8 Taxes 19.5% 292 3,500 3,500 0.0%

9 Entertainment |  11.1%] 167 2,000 2,250 -11.1%

10 Vacation 8.4% 125 1,500 2.000 .25 0%

11 Miscellaneous 7.0%| 104 | 1,250 | 1558  -19.8%

12 Totals $ 1,496 S 17,950 | § 18,258 | -1.7%

i
13 Number of Categories 9| - —
AVERAGE function

14 Average Spend| S 1994 s

15 | Min Spend|

16 Max Spend

17
“ /! » ¥ Budget Summary | Budget Detall Mortgage Payments  Car Lease Payments J !‘

The MAX and MIN Functions

Follow-along file: Continue with Excel Objective 2.00. (Use file Excel Objective 2.07 if starting here.)

The final two statistical functions that we will add to the Budget Detail worksheet are the
MAX and MIN functions. These functions identify the highest and lowest values in a range
of cells. The following steps explain how to add these functions to the Budget Detail
worksheet:

1. Click cell D15 in the Budget Detail worksheet.

2. Type an equal sign (=).

3. Type the word MIN.

4. Type an open parenthesis (().

5. Highlight the range D3:D11.

6. Type a closing parenthesis ()).

7. Press the ENTER key. The MINError! Bookmark not defined. function produces an output
of $1,200, which is the lowest value in the Annual Spend column (see Figure 2.24 "MIN
Function Added to the Budget Detail Worksheet").
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Figure 2.24 MIN Function Added to the Budget Detail Worksheet

{ The MIN function as it

- s N < ; appeats in <ell Dls
i D E P —y—
of lm
2 Category ¢ LY Spend |C '
3 Household Utilities .6 7% 250 |$ 3000|$ 3,000 0.0%
4 Food | 139% 208 2,500 2250  11.1%
5 Gasoline 8.4%| 125 1,500 1,200 25.0%
6 Clothes | 8.7%] 100 1,200 1,000  20.0%)
7 Insurance 8.4%)| 125 1,500 1,500 0.0%
8 Taxes 19.5%)| 292 3,500 3,500 0.0%
s Entertainment 11.1%)| 167 2,000 2,250 -11.1%|
10 Vacation 8.4%]| 125 1,500 2,000 -25.0%
11 Miscelianeous | 7.0%| 104 1,250 1,558 -19.8%
12 Totals |$ 1,496 S 17,950 § 18,258 -1.7%
13 Number of Categories 9
14 Average Spend § 1994 - "
15 Min Spend| s 1200 % Sl
16 Max Spend S——
12 LS
4 4 % % Budget Summary | Budget Detail  Mortgage Payments Car Lease Payments _ *J W1

Let’s try a different method using the AutoSum feature.

8. Click cell D16.

9. Click on the drop-down menu to the right of the AutoSum in the Editing section of the
Home ribbon. (You can also use the AutoSum on the left side of the Formulas ribbon)
10. Select MAX.

11. Highlight the range D3: D11.

12. Press the ENTER key. The MAX function produces an output of $3,500. This is the
highest value in the Annual Spend column (see Figure 2.25 "MAX Function Added to the
Budget Detail Worksheet").
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Figure 2.25 MAX Fur

- | The MAX function as it
= = appears in cell D15,
A 3 8

f i T,

. 0
Percent of Iuonny lAnmnl Percent
: Category Total __ |spend |Spend LY Spend |Change
} Household Utilities | 16.7%|$ 250|$ 3000[$ 3.000 | 0.0%]
4 Food | 13.9% 208 | 2,500 2,250 11.1%)|
5 Gasoline [ 8.4% 125| 1,500 | 1,200 25.0%)
6 Clothes | 6.7% 100 1,200 1,000 20.0%
) Insurance | 8.4% 125| 1,500 1.500 0.0%|
8§ Taxes 19.5% 292 | 3,500 3,500 0.0%
) Entertainment | 11.1%] 167 | 2000| 2,250 -11.1%)|
10 Vacation 8.4%| 125 | 1,500 2,000 -25.0%
11 Miscellaneous | 7.0%| 104 | 1,250 1,558 -19.8%)
12 Totals |S 1,496 S 17,950 | § 18,258 -1.7%
Number of Categories 9 Double line border
Average Spend| § 1994 | il
g MinSpend| $ 1200 | _ g
16 Max Spend| S 3500 gy
:vl P M| B jget Sty iy l\n-ll‘!cfl Detail Mortgage Payment i Lease Payments s

Copy and Paste Formulas (Pasting without Formats)

Follow-along file: Continue with Excel Objective 2.00. (Use file Excel Objective 2.08 if starting here.)
As shown in Figure 2.25 "MAX Function Added to the Budget Detail Worksheet", the
COUNT, AVERAGE, MIN, and MAX functions are summarizing the data in the Annual Spend
column. You will also notice that there is space to copy and paste these functions under the
LY Spend column. This allows us to compare what we spent last year and what we are
planning to spend this year. Normally, we would simply copy and paste these functions into
the range E13:E16. However, you may have noticed the double-line style border that was
used around the perimeter of the range B13:E16. If we used the regular Paste command,
the double line on the right side of the range E13:E16 would be replaced with a single line.
Therefore, we are going to use one of the Paste Special commands to paste only the
functions without any of the formatting treatments. This is accomplished through the
following steps:

1. Highlight the range D13:D16 in the Budget Detail worksheet.

2. Use the Fill handle and fill across to E13:16

3. Click cell E13.
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4. Click the down arrow below the Paste button in the Home tab of the Ribbon.

5. Click the Formulas option from the drop-down list of buttons (see Figure 2.26 "Paste
Formulas Option").

Figure 2.26 "Paste Formulas Option" shows the list of buttons that appear when you click
the down arrow below the Paste button in the Home tab of the Ribbon. One thing to note
about these options is that you can preview them before you make a selection by dragging

the mouse pointer over the options. As shown in the figure, when the mouse pointer is

placed over the Formulas button, you can see how the functions will appear before making

a selection. Notice that the double-line border does not change when this option is
previewed. That is why this selection is made instead of the regular Paste option.

Figure 2.26 Paste Formulas Option

| Click here to view the |
list of paste options. |
TR 1Nl KNOAIIERT

The paste
Formulas option

Excol Otyoctave 20000 - Miczosofn feoed

e
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Use this option to paste only formulas
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AW | 5
L B C ) [ [
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e 167%|$ 250S 3000|$ 3000]  00%
Other Parte Optiomn | 139%|$ 208|S 2500|$ 2250 | 11.1%|
Se S 84%|$ 1258 1500($ 1200]  25.0%)

et ] 67%|S t00|$ 1200/$ 1000 20.0%)
romowaene 84%| S 125/ 1,500/ 1500)] 0.0%|
s Taxes 19.5%. 202|$ 3500/% 3,500 0.0%)|
9 Entertainment | 11.1%/$ 167 ]S 2000|$ 2250| -11.1%)
10 Vacation B4%|S 125/ 1500|S 2000| -250%)
11 Miscellaneous |  7.0%|S 1043 1250/% 1558 -19.8%
12 Totals |§ 1496 S 17,950 | § 18,258 -1.7%|
1 Number of Categories| 9| 9 ' A preview of the function outputs \
1e Average Spend $§ 1994 |5 2026 appear in the range E13£16 when
g the mouse pointer is dragged over
13 Min Spend! $ 12001$ 1,000 \ the Formulas option.
16 MaxSpend' $ 3500 |$§ 3500
5 b M| fudget Surmmary | Budget Detail | Mortpane Payments Cay Lease Fayrments J ‘.

Alternatively, you can use the quick format button that appears when you copy the cells
across using the auto fill handle.

12 Totals ] $ 1,496 LS 17,950 | § 18,258 -1.7%1
13 Number of Categories 9 9
14 AverageSpend § 1984 |S5 2029
15 MinSpend § 1200|S 1,000
16 MaxSpend § 3500|8 3,500
17 E‘J
18 8
19 ‘
20
21
2
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Sorting Data (Multiple Levels)

Follow-along file: Continue with Excel Objective 2.00. (Use file Excel Objective 2.09 if starting here.)

The Budget Detail worksheet shown in Figure 2.26 "Paste Formulas Option" is now
producing several mathematical outputs through formulas and functions. The outputs
allow you to analyze the details and identify trends as to how money is being budgeted and
spent. Before we draw some conclusions from this worksheet, we will sort the data based
on the Percent of Total column. As mentioned in Chapter 1 "Fundamental Skills", sorting is
a powerful tool that enables you to analyze key trends in any data set. We demonstrated
the process of executing a single-level sort in Chapter 1 "Fundamental Skills". For the
purposes of the Budget Detail worksheet, we need to set multiple levels for the sort order.
This is accomplished through the following steps:

1. Highlight the range A2:F11 in the Budget Detail worksheet.

2. Click the Data tab in the Ribbon.

3. Click the Sort button in the Sort & Filter group of commands. This opens the Sort dialog
box, as shown in Figure 2.27 "Sort Dialog Box".

Figure 2.27 Sort Dialo
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4. Click the down arrow next to the “Sort by” box.

5. Click the Percent of Total option from the drop-downlist.
6. Click the down arrow next to the sort Order box.

7. Click the Largest to Smallest option.

8. Click the Add Level button. This allows you to set a second level for any duplicate values
in the Percent of Total column.

9. Click the down arrow next to the “Then by” box.

10. Select the Last Year option.

11. Click the OK button at the bottom of the Sort dialog box.

Figure 2.28 "Budget Detail Worksheet after Sorting" shows the Budget Detail worksheet
after it has been sorted. Notice that there are three identical values in the Percent of Total
column. Therefore, a second sort level had to be created for this worksheet. The second
sort level arranges the values of 8.4% based on the values in the LY Spend column in

ascending order. Excel gives you the option to set as many sort levels as necessary for the

data contained in a worksheet.

Figure 2.28 Budget Detail Worksheet after Sorting
Uil v& v Exoet Objective 200 - Microsoft Eaced
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aeFood | 139% 125 1,500 | 1,200 11.1%)
6 Entertainment 11.1% 100 1,200 | 1,000 -11.1%)|
7 Gasoline [ 84% 125 1.500 1,500 25.0%)|
8 Insurance ﬁ 8.4% 292 3,500 | 3,500 0.0%|
9 Vacation 84% 167 | 2000| 2250 | -25.0%)
10 Miscellaneous 7.0% 125 1,500 2,000 -19.8%|
11 Clothes 6.7% 104 1,250 1,558 20.0%|
12 Totals 7/ $ 1496|S 17,950 S 18,258 1.7%)
13[  These duplicate Number of Categories| 9| 9
14| u,:db:,fiﬁ?: in Average Spend| $ 1994 |§ 2029
B i | MinSpend $ 1200|S 1000
16 | Max Spend| S 3500 |S 3,500

A 4 v Bodoet Summary | Budgel Detail — Martgsge Pavinents & Lease Paymwnts 4
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Now that the Budget Detail worksheet is sorted, a few key trends can be easily identified.
The worksheet clearly shows that the top three categories as a percentage of total
budgeted spending for the year are Taxes, Household Utilities, and Food. All three
categories are necessities (or realities) of life and typically require a significant amount of
income for most households. Looking at the Percent Change column, we can see how our
planned spending is expected to change from last year. This is perhaps the most important
column on the worksheet because it allows you to assess whether your plan is realistic. You
will see that there are no changes planned for Taxes and Household Utilities. While Taxes
can change from year to year, it is not too difficult to predict what they will be. In this case,
we are assuming that there are no changes to the tax costs for our budget. We are also
planning no change in Household Utilities. These costs can fluctuate from year to year as
well. However, you can take measures to reduce costs, such as using less electricity, turning
off heat when no one is in the house, keeping track of your cell’s data usage so you do not
go over the maximum allowed in your plan, and so on. As a result, there is no change in
planned spending for Household Utilities because we will assume that any rate increases
will be offset with a decrease in usage. The third item that is planned not to change is
Insurance. Insurance policies for cars and homes can change, but as is true for taxes, the
changes are predictable. Therefore, we are assuming no changes in our insurance policy.

The first big change that is noticeable in the worksheet is the Food and Entertainment
categories in rows 5 and 6 (see definitions in Table 2.1 "Spend Category Definitions"). The
Percent Change column indicates that there is an 11.1% decrease in Entertainment
spending and an 11.1% increase in Food spending. This is logical because if you plan to eat
in restaurants less frequently, you will be eating at home more frequently. Although this
makes sense in theory, it may be hard to do in practice. Dinners and parties with friends
may be tough to turn down. However, the entire process of maintaining a budget is based
on discipline, and it certainly takes a significant amount of discipline to plan targets for
yourself and stick to them.

A few other points to note are the changes in the Gasoline and Vacation categories. If you
commute to school or work, the price of gas can have a significant impact on your budget. It
is important to be realistic if gas prices are increasing, and you should reflect these
increases in your budget. To compensate for the increased spending for gas, the spending
plan for vacations has been reduced by 25%. Budgeting often requires a certain degree of
creativity. Although the Vacation budget has been reduced, there is still money you can set
aside to make plans for spring break or winter break.

Finally, the budget shows a decrease in Miscellaneous spending of 19.8%. This was defined
as a group containing several expenses, such as textbooks, school supplies, software
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updates, and so on (see Table 2.1 "Spend Category Definitions"). You may be able to reduce
your spending in this category if you can use items such as online textbooks. This reduction
in spending can free up funds for Clothes, a spend category that has increased by 20%. We
will continue to develop the Personal Budget workbook further in Section 2.3 "Functions
for Personal Finance".

Key Takeaways

Statistical functions are used when a mathematical process is required for a range of cells,

such as

e Summing the values in several cell locations. For these computations, functions are
preferable to formulas because adding many cell locations one at a time to a formula
can be very time-consuming.

e Statistical functions can be created using cell ranges or selected cell locations
separated by commas. Make sure you use a cell range (two cell locations separated by
a colon) when applying a statistical function to a contiguous range of cells.

e To prevent Excel from changing the cell references in a formula or function when they
are pasted to a new cell location, you must use an absolute reference. You can do this
by placing a dollar sign ($) in front of the column letter and row number of a cell

reference.

e The #DIV/0 error appears if you create a formula that attempts to divide a constant or
the value in a cell reference by zero.

e The Paste Formulas option is used when you need to paste formulas without any
formatting treatments into cell locations that have already been formatted.

e You need to set multiple levels, or columns, in the Sort dialog box when sorting data
that contains several duplicate values.
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2.3 Functions for Personal Finance

LEARNING OBJECTIVES

1. Understand the fundamentals of loans and leases.

2. Create and use named cells and ranges in functions.

3. Use the PMT function to calculate monthly mortgage payments on a house.

4. Use the PMT function to calculate monthly lease payments for an automobile.

5. Learn how to summarize data in a workbook by using worksheet links to create a
summary worksheet.

6. Understand the concept of the time value of money.
7. Use the FV function to calculate the future value of personalinvestments.

8. Use Goal Seek to conduct what-if scenarios.

In this section, we will discover the power of using named cells and ranges in our functions
to better describe what is happening inside the function itself as we continue to develop

the Personal Budget workbook. Notable items that are missing from the Budget Detail
worksheet are the payments you might make for a car or a home. In addition, you may
want to set and track a savings goal. This section demonstrates Excel functions used to
calculate lease payments for a car, to calculate mortgage payments for a house, and to
project future savings based on regular contributions and an average rate of return. This
section also discusses the scenario capabilities of Excel once the Personal Budget workbook
is complete. Before we continue with our Budget worksheet, we will explore how to name

cells and ranges, modify them, rename them, or delete them.

Defining and using names in formulas

By using names, you can make your formulas much easier to understand and maintain. You
can define a name for a cell, a range of cells, a function, a constant, or a table. Once you
adopt the practice of using names in your workbook, you can easily update, audit, and
manage these names. A name is a meaningful shorthand that makes it easier to understand

the purpose of a cell reference, constant, formula, or table, each of which may be difficult to
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comprehend at first glance. The following information shows common examples of names

and how they can improve clarity and understanding.

Example Type Example with no name Example using a name

Reference =SUM(C20:C30) =SUM(FirstQuarterSales)

Constant =PRODUCT(A5,8.3) =PRODUCT (Price, WASalesTax)

Formula =SUM(VLOOKUP(A1,B1:F20,5,FALSE), :SUM[VLOOKUPUnventory_Level,-
-G5) Order_Amt,FALSE) -G5

Table C4:G36 =TopSales06

Types of names

There are several types of names that you can create and use.

Defined name - A name that represents a cell, range of cells, formula, or constant value.
You can create your own defined name, and Microsoft Office Excel sometimes creates a
defined name for you, such as when you set a print area.

Table name - A name for an Excel table, which is a collection of data about a particular
subject that is stored in records (rows) and fields (columns). We will discuss Tables later.
The scope of a name - All names have a scope, either to a specific worksheet (also called
the local worksheet level) or to the entire workbook (also called the global workbook
level). The scope of a name is the location within which the name is recognized without
qualification. For example:

e [f you have defined a name, such as Budget FY18, and its scope is Sheet1, that name, if not
qualified, is recognized only in Sheet1, but not in other sheets without qualification. To use
a local worksheet name in another worksheet, you can qualify it by preceding it with the
worksheet name, as the following example shows: Sheet1! Budget FY18

« [f you have defined a name, such as Sales_Dept_Goals, and its scope is the workbook, that

name is recognized for all worksheets in that workbook, but not for any other workbook.
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A name must always be unique within its scope. You can override the local worksheet level
for all worksheets in the workbook, except for the first worksheet, which always uses the
local name if there is a name conflict and cannot be overridden.

Defining and entering names

You define a name by using the:

* Name box on the formula bar. This is best used for creating a workbook level name for a
selected range.

 Create a name from selection. You can conveniently create names from existing row
and column labels by using a selection of cells in the worksheet.

* New Name dialog box. This is best used for when you want more flexibility in creating
names, such as specifying a local worksheet level scope or creating a name comment.

Note: By default, names use absolute cell references.

You can select named cells and ranges to use in your functions and formulas by:

e Typing: Typing the name, for example, as an argument to a formula.

e Using Formula AutoComplete: Use the Formula AutoComplete drop-down list, where
valid names are automatically listed for you.

« Selecting from the Use in Formula command: Select a defined name from a list in the

Use in Formula command in the Defined Names group on the Formulas ribbon.

Pasting a defined names list:

You can also create a list of defined names in a workbook. Locate an area with two empty
columns on the worksheet (the list will contain two columns, one for the name and one for
a description of the name). Select a cell that will be the upper-left corner of the list. On the
Formulas tab, in the Defined Names group, click Use in Formula, click Paste Names and then,

in the Paste Names dialog box, click Paste List.

The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher
is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 115


https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

Naming Rules

The following is a list of naming rules that you need to be aware of when you create and
edit names.

e Valid characters: The first character of a name must be a letter, an underscore character
(L), or a backslash (\). Remaining characters in the name can be letters, numbers, periods,
and underscore characters.

Tip: You cannot use the uppercase and lowercase characters "C", "c", "R", or "r" as a defined
name, because they are all used as a shorthand for selecting a row or column for the
currently selected cell when you enter them in a Name or Go To text box.

e Cell references disallowed - Names cannot be the same as a cell reference, such as
Z$100 or R1C1.

 Spaces are not valid: Spaces are not allowed as part of a name. Use the underscore
character (_) and period (.) as word separators, such as, Sales_Tax or First.Quarter.

e Name length - A name can contain up to 255 characters.

« Case sensitivity - Names can contain uppercase and lowercase letters. Excel does not
distinguish between uppercase and lowercase characters in names. For example, if you
created the name Sales and then create another name called SALES in the same workbook,

Excel prompts you to choose a unique name.

Define a name for a cell or cell range on a worksheet
1. Select the cell, range of cells, or nonadjacent selections that you want to name.

A AU o

2. Click the Name box at the left end of the formula bar.
3. Type the name that you want to use to refer to your il .
selection. Names can be up to 255 characters in length. A
4. Press ENTER.

Note: You cannot name a cell while you are changing the contents of the cell.

Define a name by using a selection of cells in the worksheet

You can convert existing row and column labels to names.
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1. Select the range that you want to name, including the row or column labels.

2. On the Formulas tab, in the Defined Names group, click Create from Selection.

In the Create Names from Selection dialog box, designate S ,5 ) Define Name ~
the location that contains the labels by selecting the Top Nae .

Manager E& Create from Selection
row, Left column, Bottom row, or Right column check |

box. A name created by using this procedure refers only to the cells that contain values and

does not include the existing row and column labels.

Define a name by using the New Name dialog box

1. On the Formulas tab, in the Defined Names group, click Define Name.

2. In the New Name dialog box, in the Name box, type the name that you want to use for
your reference. Note: Names can be up to 255 characters in length.

3. To specify the scope of the name, in the Scope drop-down list box, select Workbook or the

name of a worksheet in the workbook.

New Name ? X

Name: Monthly_Payment

Scope: Workbook ~

Comment:

Refers to: ="Mortgage Payments'!SBS5 *
-

4. Optionally, in the Comment box, enter a descriptive comment up to 255 characters.
5. In the Refers to box, do one of the following:
o To enter a cell reference, type the cell reference.
o If a cell or range of cells has already been selected, you can leave it.
o You can use the up arrow to the right of the” Refers to:” to verify your cell or range

reference.
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Tip: The current selection is entered by default. To enter other cell references as an
argument, click Collapse Dialog (which temporarily shrinks the dialog box), select the cells
on the worksheet, and then click Expand Dialog.

o To enter a constant, type = (equal sign) and then type the constant value.

o To enter a formula, type = and then type the formula.
6. To finish and return to the worksheet, click OK.
Tip: To make the New Name dialog box wider or longer, click and drag the grip handle at
the bottom.

Manage names by using the Name Manager dialog box

Use the Name Manager dialog box to work with the defined names and table names in the
workbook. For example, you may want to find names with errors, confirm the value and
reference of a name, view or edit descriptive comments, determine the scope, or delete a
named range or cell. You can sort and filter the list of names, and easily add, change, or

delete names from one location.

. =) Define Name ~
To open the Name Manager dialog box, on the Formulas /«%
f\
; : ; Name
tab, in the Defined Names group, click Name Manager. Manager E& Create from Selection
Defined Names
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View names

The Name Manager dialog displays the following information about each name in a list box:

A LR A B LSt PR P S et Aty

New... Edit... Delete Filter ~
Name Value Refers To Scope Commei
@ Dog_Insurance {"Embrace”,” $500.00 " $5,000.00 ","80%"," $5.. ='PetInsurance'!'$A%$2.. Workbook
l @Pet_lnsurance {"Provider *,"Deductible","Coverage","Reimburs.. =Dog_Insurance[#All] Workbook

Icon and Name One of the following:

* A defined name, which is indicated by a defined name icon.

A table name, which is indicated by a table name icon.

Value:

The current value of the name, such as the results of a formula, a string constant, a cell
range, an error, an array of values, or a placeholder if the formula cannot be evaluated.
Refers To:

The current cell reference or cell reference range for the name.

Scope: One of the following:

» A worksheet name, if the scope is the local worksheet level.

» "Workbook", if the scope is the global worksheet level.

Comment:

Additional information about the name up to 255 characters.

Note: You cannot use the Name Manager dialog box while you are changing the contents of

the cell.

Change a name ;% .3 Define Name ~
f\

If you change a defined name or table name, all uses of that sk
) Manager B Create from Selection
name in the workbook are also changed. Defined Names

1. On the Formulas tab, in the Defined Names group, click Name Manager.

2. In the Name Manager dialog box, click the name that you want to change, and then click
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Edit.
Tip: You can also double-click the name.
3. In the Edit Name dialog box, in the Name box, type the new name for the reference.
4. In the Refers to box, change the reference, and then click OK.
5. In the Name Manager dialog box, in the Refers to box, change the cell, formula, or
constant represented by the name.
o To cancel unwanted or accidental changes, click Cancel, or press ESC.
o To save changes, click Commit, or press ENTER.
The Close button only closes the Name Manager dialog box. It is not required to commit
changes that have already been made.
Delete one or more names
1. On the Formulas tab, in the Defined Names group, click Name Manager.
2.In the Name Manager dialog box, click the name that you want to change.
3. Select one or more names by doing one of the following:
o To select a name, click it.
o To select more than one name in a contiguous group, click and drag the names, or
press SHIFT and click the mouse button for each name in the group.
o To select more than one name in a noncontiguous group, press CTRL and click the
mouse button for each name in the group.
4. Click Delete. You can also press DELETE.
5. Click OK to confirm the deletion. The Close button only closes the Name Manager dialog

box. Itis not required to commit changes that have already been made.
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The Fundamentals of Loans and Leases

Follow-along file: Continue with Excel Objective 2.00. (Use file Excel Objective 2.10 if starting here.)

One of the functions we will add to the Personal Budget workbook is the PMT function.
This function calculates the payments required for a loan or a lease. However, before
demonstrating this function, it is important to cover a few fundamental concepts on loans
and leases.

Aloan is a contractual agreement in which money is borrowed from a lender and paid back
over a specific period of time. The amount of money that is borrowed from the lender is
called the principal of the loan. The borrower is usually required to pay the principal of the
loan plus interest. When you borrow money to buy a house, the loan is referred to as a
mortgage. This is because the house being purchased also serves as collateral to ensure
payment. In other words, the bank can take possession of your house if you fail to make
loan payments. As shown in Table 2.5 "Key Terms for Loans and Leases", there are several

key terms related to loans and leases.

Table 2.5 Key Terms for Loans and Leases

Any item of value that is used to secure a loan to ensure payments to the
Collateral lend
ender

The amount of cash paid toward the purchase of a house. If you are paying

Down
20% down, you are paying 20% of the cost of the house in cash and are

Payment .
y borrowing the rest from a lender.

Interest

R The interest that is charged to the borrower as a cost for borrowing money
ate

Mortgage |A loan where property is put up for collateral

Principal |[The amount of money that has been borrowed

Residual

Val The estimated selling price of a vehicle at a future point in time
alue

Terms |The amount of time you have to repay a loan
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Figure 2.29 "Example of an Amortization Table" shows an example of an amortization table
for aloan. A lender is required by law to provide borrowers with an amortization table
when a loan contract is offered. The table in the figure shows how the payments of a loan
would work if you borrowed $100,000 from a lender and agreed to pay it back over 10
years at an interest rate of 5%. You will notice that each time you make a payment, you are
paying the bank an interest fee plus some of the loan principal. Each year the amount of
interest paid to the bank decreases and the amount of money used to pay off the principal
increases. This is because the bank is charging you interest on the amount of principal that
has not been paid. As you pay off the principal, the interest rate is applied to a lower
number, which reduces your interest charges. Finally, the figure shows that the sum of the
values in the Interest Payment column is $29,505. This is how much it costs you to borrow
this money over 10 years. Indeed, borrowing money is not free. [t is important to note that
to simplify this example, the payments were calculated on an annual basis. However, most

loan payments are made monthly.

Figure 2.29 Exan
A A ( D

: Loan Details

2 |Annual Interest Rate 5.0%

3 Terms in Years 10

4 Loan Principal| $ 100,000 , _ ’
For each year, the Interest Payment

5 | Annual Payments| $12,950 p—{ plus the Principle Payment is

6 $12,950.

Amortization Table for Loan

Interest Principal |Beginning

8 Year |Payment | Payment |Principal Balance
9 1 1$5000|S 79509 100,000
102 [$4602(S 8348|S 92,050
11 3 |$4185|S 87659 83,702
2 - |$ 3747 S 920458 74,936
13 5 $ 3287 |9 966489 65,733
14 6 [$2803[S 10.147|S 56.069 |
15 7 1$2296 (S 10654 |9 45,922
16 8 $1763 |98 11,187 (S 35,267
7| 9 $ 1204 |S 11,746 (S 24,080
18 10 S AB17|$ 12334 (S

12,334 1-—1
Total for this column ‘ ,.Al the end of year 10, the |

is $29,505. loan is paid in full |
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Alease is a contract in which you, the lessee, use an asset such as a car or a piece of
equipment and you agree to make regular payments to the owner or the lessor. When you
lease a car, the manufacturer or a leasing company retains ownership of the vehicle and
you agree to make regular payments for a specific period of time. The amount of money
you pay depends on the price of the car, the terms of the lease contract, and the car’s
expected residual value at the end of the lease. The calculation of lease payments is like the
calculation of loan payments. However, when you lease a car, you pay only the value of the
car that is used. For example, suppose you are leasing a car that is priced at $25,000. The
lease contract is for 4 years at an interest rate of 5%. The residual value of the car is
$10,000. This means the car will lose $15,000 of its value over 4 years. Another way to
state this is that the car will depreciate $15,000. A lease will be structured so that you pay
this $15,000 in depreciation. However, the interest charges will be based on the purchase
price of $25,000. We will look at a demonstration of leasing a car as well as buying a home

in the next section.

The PMT (Payment) Function for Loans

Follow-along file: Continue with Excel Objective 2.00. (Use file Excel Objective 2.10 if starting here.)

If you own a home, your mortgage payments are a major component of your household
budget. If you are planning to buy a home, having a clear understanding of your monthly
payments is critical for maintaining strong financial health. In Excel, mortgage payments
are conveniently calculated through the PMT (payment) function. This function is more
complex than the statistical functions covered in Section 2.2 "Statistical Functions". With
statistical functions, you are required to add only a range of cells or selected cells within
the parentheses of the function. With the PMT function, you must accurately define a series
of arguments for the function to produce a reliable output. Table 2.6 "Arguments for the
PMT Function" lists the arguments for the PMT function. It is helpful to review the key loan
and lease terms in Table 2.5 "Key Terms for Loans and Leases" before reviewing the PMT

function arguments.
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The PMT function is: =PMT (RATE,NPER,PV,[FV],[Type])

Table 2.6 Arguments for the PMT Function

Rate

This is the interest rate the lender is charging the borrower. The interest rate is
usually quoted in annual terms, so you must divide this rate by the number of
payments per year.

Nper

The argument letters stand for number of periods. This is the term of the loan,
which is the amount of time you have to repay the bank. This is usually quoted in
years, so you must multiply the years by number of payments per year.

Pv

The argument letters stand for present value. This is the principal of the loan or
the amount of money that is borrowed. When defining this argument, a minus
sign must precede the cell location or value. For leases, this argument is used for
the price of the item being leased.

[Fv]

The argument letters stand for future value. The brackets around the argument
indicate that it is not always necessary to define it. It is used if there is a lump-
sum payment that will be made at the end of the loan terms. This is also used for
the residual value of a lease. If it is not defined, Excel will assume that it is zero.

[Type]

This argument can be defined with either a 1 or a 0. The number 1 is used if
payments are made at the beginning of each period. A 0 is used if payments are
made at the end of each period. The argument is in brackets because it does not
have to be defined if payments are made at the end of each period. Excel
assumes that this argument is 0 if it is not defined.

We will use the PMT function in the Personal Budget workbook to calculate the monthly

mortgage payments for a house. These calculations will be made in the Mortgage

Payments worksheet and then displayed in the Budget Summary worksheet through a

named cell reference link.

The first thing we will do in this worksheet is name the cells we will be using in our

functions. Next, we will discover a new method of adding functions to a worksheet. The

following steps explain the new method using the Insert Function command for adding the

PMT function:

1. Click the Mortgage Payments worksheet tab.
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2. Highlight the range A2:B6. On the Formula ribbon, Defined Names section click on Create
from Selection. Make sure Left Column is checked. (see Figure 2.29b “Create from
Selection”). Click OK. You have now named all of the cells in the B column. (You can verify
your named cells by using the drop-down arrow in the Name Box.)

Figure 2.29b
File Home Insert Draw Page Layout Formulas Data Review View Q Tell me what you want td
. = (=] Define Name ~ i
A3 E @ 2 E ] @& = E
Insert  AutoSum Recently Financial Logical Text Date& Lookup & Math&  More Name )
anction - Used + - - ~  Time~ Reference~ Trig~ Functions~ Manager E5 Create from Selection !
Function Library Defined Names
a2 v 2 Loan Principal
A B C D E F
1 Mortgage Payment AnaIYSIS Create Names from Selection ? >
Loan Pr|nC|pa| $ 165‘000 Create names from values in the:
Interest Rate 5.0%
Terms of Loan 30|Years L

[] right column

Payments per Year
Monthly Payment

A (U B (W N

3. Click cell B5.
4. Click the Formulas tab on the Ribbon.

5. Click the Insert Function button (see Figure 2.30 "Mortgage Payments Worksheet"). This
opens the Insert Function dialog box, which can be used for searching all functions in Excel.

6. In the “Search for a function:” input box at the top of the Insert Function dialog box, type
payment (see Figure 2.31 "Insert Function Dialog Box"). Note that the current description
in the “Search for a function:” input box will already be highlighted. You can begin typing
and the description will be replaced with your entry.

7. Click the Go button in the upper right side of the Insert Function dialog box. This adds all
the Excel functions that match your description in the “Select a function:” box in the lower
half of the Insert Function dialog box (see Figure 2.31 "Insert Function Dialog Box").

8. Click the PMT option in the “Select a function:” box in the lower half of the Insert
Function dialog box.

9. Click the OK button at the lower right side of the Insert Function dialog box. This will
open the Function Arguments dialog box.
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Figure 2.30 Mortgage Payments Worksheet
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< Monthly Payment
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Figure 2.31 Insert Function Dialog Box
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Click here to begin building
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Keyboard Shortcuts - Insert Function

o Hold the SHIFT key while pressing the F3 key.

10. The cursor automatically starts in the Rate box. This will be the first argument defined
for the PMT function.

11. Click cell B3 on the worksheet. This is the rate being charged on the loan. You will see
your defined name Interest_Rate appear in the Rate argument box.

12. Type a forward slash (/) for division.

13. Click on cell B5. Since our goal is to calculate the monthly payments for the loan, we
need to divide the rate, which is stated in annual terms, by the number of payments per
year. The number of payments per year is found in cell B5. This converts the annual rate to
a monthly rate. (periodic rate) Your defined name Payments_per_Year will appear after
your /.

14. Click in the Nper field in the Function Arguments dialog box. This is the second
argument we define in the function. Nper is the total number of payments to be made over
the life of the loan. It is the loan in years * the payments per year.

15. Click cell B4 on the worksheet. This is the term or the amount of time we have to repay
the loan. You will see the defined name Terms_of Loan appear in your Nper argument box.

16. Type an asterisk (*) for multiplication.

17. Click on cell B5. Since our goal is to calculate the total number of payments for the loan,
we need to multiply the term of the loan by payments per year.

18. Click in the Pv argument field in the Function Arguments dialog box. This is the third
argument we will define in the function.

19. Type a minus sign (-). When defining the Pv argument of the PMT function, any cell
location or value must be preceded with a minus sign.

20. Click cell B2 on the worksheet. This is the principal of the loan. Your defined name
Loan_Principal will appear in the PV argument field.

21. You will now see the Rate, Nper, and Pv arguments defined for the function.

22. Click the OK button at the bottom of the Function Arguments dialog box. The function
will now be placed into the worksheet. Since we are not paying any lump sums of money at
the end of the loan, there is no need to define the Fv argument. Also, we will assume that
the monthly mortgage payments will be made at the end of each month. Therefore, there is
no need to define the Type argument.

The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher
is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 127


https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

Figure 2.32 "Function Arguments Dialog Box for the PMT Function" shows the completed
Function Arguments dialog box for the PMT function. Notice that the dialog box shows the
values for the Rate and Nper arguments. The Rate is divided by 12 to convert the annual
interest rate to a monthly interest rate. The Nper argument is multiplied by 12 to convert
the terms of the loan from years to months. Finally, the dialog box provides you with a
definition for each argument. The definition appears when you click in the input box for the
argument.

Figure 2.32
Function Arguments 7 x
PMT
Rate interest_Rate/Payments_per Ye: * = 0.004166667 r N
Nper | Terms_of_LosnPayments_per v | & | = 360 The computed values
Pv | Loan_Princpal 4] = -165000 of each argument
. 7
Fv + =
Type 2| =
P - ™
= B85.755678 W—0 _ .
Caloulates the payment for a loan based on constant payments and a constant interest rate, The fl.lnchnn Output
Rate is the interest rate per period for the loan. For examp: (l'ESll].t)
guarterly payments at 6% APR. e v

Formula result = $385.76 %

Help on thid funcio Cancel

Integrity Check - Comparable Arguments for PMT and FV Functions

When using functions such as PMT or FV, make sure the arguments are defined in
comparable terms. For example, if you are calculating the monthly payments of a loan,
make sure both the Rate and Nper argument are expressed in terms of payments per
year. The function will produce an erroneous result if one argument is expressed in
years while the other is expressed in months.

Figure 2.33 "Mortgage Payments Worksheet with the PMT Function" shows the final
appearance of the Mortgage Payments worksheet after the PMT function is added. The
result of the function in cell B6 will be displayed in the Budget Summary worksheet.
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Figure 2.33

A

Mortgage Payment Analysis [

2 Loan Principal $ 165,000 /
3 Interest Rate 5.0% /
4 Terms of Loan 30|Years |

5 Payments per Year 12 |

3 [Monthty Payment $885.76 e

The PMT (Payment) Function for Leases

Follow-along file: Continue with Excel Objective 2.00. (Use file Excel Objective 2.11 if starting here.)

In addition to calculating the mortgage payments for a home, the PMT function will be used
in the Personal Budget workbook to calculate the lease payments for a car. The details for
the lease payments are found in the Car Lease Payments worksheet. Similar to the statistical
functions, we can type the PMT function directly into a cell. However, you must know the
definitions for each argument of the function and understand how these arguments need to
be defined based on your objective. The terms for loans and leases are in Table 2.5 "Key
Terms for Loans and Leases", and the definitions for the arguments of the PMT function are
in Table 2.6 "Arguments for the PMT Function". The following steps explain how the PMT

function is added to the Personal Budget workbook to calculate lease payments for a car:

1. Highlight the range A2:B6. On the Formula ribbon, Defined Names section click on Create
from Selection. Make sure Left Column is checked. (see Figure 2.29b “Create from
Selection”). Click OK. You have now named all of the cells in the B column. (You can verify

you named cells by using the drop-down arrow in the Name Box.)

Note: When we use the same names on two different worksheets, the Name Manager assigns a

different scope. The first time we named Interest rate the scope was for the Mortgage
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Payments worksheet. This time it is for the Car Lease Payments worksheet. See Figure 2.33a.

Figure 2.33a Name Manager Named Functions.

Name Manager ? X
New... Edit... Delete Filter~
Name Value Refers To Scope Comment
L nterest_Rate 0% ='Car Lease Payme.., Car Leas...
—l Interest_Rate 5.0% ='Mortgage Payme... Workbo...
‘=) Loan_Principal $165,000 ='Mortgage Payme... Workbo...
=) Monthly_Payme... ='Car Lease Payme...  Car Leas...
=) Monthly_Payme.,. $885.76 ='Mortgage Payme... Workbo.”
=) Payments_per_y... 12 ='Mortgage Payme... Workbo... Unduplicated
=) Price_of_Car $20,000 ='Car Lease Payme... Workbo... names
‘=) Residual_Value $12,000 ='Car Lease Payme... Workbo,
=) Terms_of_Loan 48 ='Car Lease Payme...  Car Leas...
=) Terms_of_Loan 30 ='Mortgage Payme... Workbo... \
Scope changes for
duplicated names.
Refers to:
' ='Car Lease Payments'!SBS4 *
Close

2. Click cell B6 in the Car Lease Payments worksheet.
3. Type an equal sign (=).

4. Type the letters PMT. A drop-down list of Excel functions will appear. Double click PMT.

Car Lease Payments
Srice of Car $ 20,000
Residual Value $ 12,000
-ease Interest Rate 3.0%
Terms of Loan 48 Months
Monthly Lease Payment |=pm

f Calculates the payment fi
@ cumipmr
@ 1par

@ 1spmT

%) PPMT

5. Click cell B4. This is the interest rate being charged for the lease.
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6. Type the forward slash (/) for division.

7. Type the number 12. Since our goal is to calculate the monthly lease payments, we divide

the interest rate by 12 to convert the annual rate to a monthly rate.

8. Type a comma. When you type a function containing arguments, you must separate each
argument with a comma. This signals to Excel that one argument has been defined and you

are ready to define the next argument in the function.

9. Click cell B5. This is the term or the length of time for the lease contract. Since the term is

already expressed in months, we can just reference cell B5 and move to the next argument.
10. Type a comma. This advances the function to the Pv argument.

11. Type a minus sign (-). Remember that cell locations or values used to define the Pv

argument must be preceded with a minus sign.
12. Click cell B2 on the worksheet, which is the price of the car.
13. Type a comma. This advances the function to the [Fv] argument.

14. Click cell B3 on the worksheet. This is the residual value of the car. Note that cell

location and values used to define the [Fv] argument are NOT preceded by a minus sign.
15. Type a comma. This advances the function to the [Type] argument.

16. Type the number 1. We will assume that the lease payments will be due at the

beginning of each month.
17. Type a closing parenthesis ()).
18. Press the ENTER key.

19. Figure 2.34 "PMT Function Constructed to Calculate Lease Payments" shows how the
PMT function should appear before pressing the ENTER key. Notice the commas that
separate each argument of the function. Also, the tip box will show the current argument

being defined in bold font.
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Figure 2.34

A B < D E F G H J
1 Car Lease Payments
2 Price of Car $ 20,000
3 Residual Value $ 12,000
4 Lease Interest Rate 3.0%
5 Terms of Loan 48|Months
6 ‘Monthly Lease Payment =PMT(Lease_Interest_RateH2,Terms_of_Loan,-Price_of_Car,ResiduaI_VaIue,|1}
7 PMTirate, nper, pv, [fv], Ttypel)

Figure 2.35 "Results of the PMT Function in the Car Lease Payments Worksheet" shows the
result of the PMT function. The monthly payments for this lease are $206.56. This monthly
payment will be displayed in the Budget Summary worksheet.

Figure 2.35 Results of the PMT Function in the Car Lease Payments Worksheet

=PMT(Interest Rate/12,Terms of Loan,-Price of Car,Residual Value,l

A 8 C D E F

1 Car Lease Payments

2 Price of Car $ 20,000

3 Residual Value $ 12,000

4 |Interest Rate 3.0%

5 Terms of Loan 48 Months

6 |Monthly Payment $206.56

7

Creating an Amortization Schedule for a Loan
Follow-along file: Continue with Excel Objective 2.00. (Use file Excel Objective 2.11b if starting here.)

Now that we have determined how much a loan or lease will cost per month, it is useful to
determine how interest and principal will be applied from our payment each month. Figure
2.35b shows how interest and principal on a loan behave over time. You can see from this
chart that it will take you over 16 years for your payments to go more toward principal

than interest.

One of the advantages of preparing an amortization schedule is that you can see exactly
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how much is being applied to principal and interest each time you make a payment. You
can also play with the monthly payment amount and see how increasing your payment will

apply more to your principal payment while reducing your loan duration.

Figure 2.35b

Changes in Interest and Principal Payments Over Time for a 30 Year Mortgage

The switch to more of your
payment going to principal
occurs at more than half way

5800
through your 30 year loan

$500

49 61 73 BS 97 109 121 133 145 157 169 1B1 193 205 217 229 241 253 265 277 289 301 313 325 337 349

Payment Number

To complete the amortization schedule, we will use two financial functions; the PPMT
Principal Payment function that calculates the amount of any given period’s principal
payment, and the [PMT Interest Payment function, which calculates the interest taken from
any given period payment. The PPMT and the IPMT have the same arguments and are the
same as the PMT with one exception. The exception is that you must tell the function which

period you are calculating out the interest or principal.

The arguments in either function are:

I RATE, Current period, NPER, PV I

* Where RATE = the periodic interest rate (RATE /payments per year)

e Current period = the current period number
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e NPER = total payments over the life of the loan
PV = the original amount of the loan
Let’s set up an amortization schedule. Complete the following steps:
1. On the Mortgage Payments worksheet enter the following column headers:
a. Cell A9: Payment Number
b. Cell B9: Beginning Balance
c. Cell C9: Principal Payment
d. Cell D9: Interest Payment
e. Cell E9: Ending Balance
2. Highlight cells B9:C9 and Wrap Text. Increase columns to letters in words stay together.

3. Highlight cells A9:E9 and apply an All Borders style from the Font section of the Home

ribbon.
4. In cell A10 enter the number 1
5.In cell A11 enter the number 2

6. Highlight cells A10:A11 and use the Fill handle at the bottom right corner of A11 to drag
down until you have 360 payments in column A. Note: The Fill handle will show you what

number you have filled through outside the lower right corner.

368
369
370
371
372

277>

7.1In cell B10 enter = and click on the Loan principal in cell B2.

020

The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher

is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License

except where otherwise noted 134



https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

8. In cell C10 enter the PPMT function =PPMT, then double click on the function in the box
below the cell.

Principal | Ir

=ppmt]

9. To complete the function
a. Click on cell B3 (Interest Rate) enter the / to divide the rate, click on B5 (Payment
per year).
b. Enter a comma to separate the arguments.
c. Click on cell A10 to enter the current period, enter a comma,
d. Click on cell B4 to enter the Term of the loan, enter an * to multiply the term by
the payments per year in cell B5
e. Enter a - minus sign and then click on B2 for the Loan Principal amount.
f. Close your PPMT function with a closing ). The figure below shows the arguments
after they have been entered into the function. (The cells were already named in this

worksheet.)-

Figure 2.35

‘ ‘ Ending
Principal | Interest Balance
=PPMT(Interest_Rate/Payments_per_year,A10,Terms_of_Loan*Payments_per_year,-Loa n_Principa|)|

10. In cell D10 inter the IPMT function using the steps for the PPMT above, except you will
type the IPMT instead of PPMT.

11. In cell E10 subtract the principal payment in cell C10 from the beginning balance in cell
B10.=B10-C10

12.In cell B11 enter = and click on the ending balance in cell E10.

13. Highlight the range C10:E10 and copy down one row. (Using the fill handle makes this
easy.)

14. Highlight the cells B11:E11 and use the fill handle to fill the formulas down through the
360th payment. You can do this quickly by double clicking the fill handle in the lower right

corner of your highlighted area border. The balance in the last cell should = 0.

020

The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher

is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License

except where otherwise noted 135



https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

Linking Worksheets with 3-D Cell References. (Creating a Summary Worksheet)

Follow-along file: Continue with Excel Objective 2.00. (Use file Excel Objective 2.12 if starting here.)

So far, we have used cell references and named cells in formulas and functions, which
allows Excel to produce new outputs when the values in the cell references are changed.
Cell references can also be used to display values or the outputs of formulas and functions
in cell locations on other worksheets. This is how data will be displayed on the Budget
Summary worksheet in the Personal Budget workbook. Outputs from the formulas and
functions that were entered into the Budget Detail, Mortgage Payments, and Car Lease
Payments worksheets will be displayed on the Budget Summary worksheet using 3-D cell
references. The following steps explain how this is accomplished:

1. Click cell C3 in the Budget Summary worksheet.

2. Type an equal sign (=).

3. Click the Budget Detail worksheet tab.

4. Click cell D12 on the Budget Detail worksheet.

5. Press the ENTER key on your keyboard. The output of the SUM function in cell D12 on
the Budget Detail worksheet will be displayed in cell C3 on the Budget Summary

worksheet.

Figure 2.36 "Cell Reference Showing the Total Expenses in the Budget Summary
Worksheet" shows how the cell reference appears in the Budget Summary worksheet.
Notice that the cell reference D12 is preceded by the Budget Detail worksheet name
enclosed in apostrophes followed by an exclamation point (‘Budget Detail’!) This indicates
that the value displayed in the cell is referencing a cell location in the Budget Detail

worksheet.
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]

Figure 2.36 Cell Refere Showing the Total Expenses in the Budget Summary Worksheet

] This indicates that the D12

4 cell reference is from the
A l Budget Detall worksheet
Personal Cash Budget

2 NetlIncome , $ 33,000

3 Expenses I S 17,8950

4 Mortgage Payments |

5 CarLease paymems This is lrthorlal Annual 2
5 Total Plan Spend Spend value in cell D12 from

| the Budget Detall worksheet. |

7 Net Change in Cash

8

9 Savings Plan| § 25,000

10 Savings Projection

11 ___Plan vs Projection

12 Years of Saving 10

13 Rate of Return 3.5%

14 Current Balance| $ 2,000

15

4 4 » ¥ Budget Summary - Budget Detall Mortgage Payments Car Lease Payments

As shown in Figure 2.36 "Cell Reference Showing the Total Expenses in the Budget
Summary Worksheet", the Budget Summary worksheet is designed to show the expense
budget for the mortgage payments and the auto lease payments. However, you will recall
that we used the PMT function to calculate the monthly payments. In the Budget Summary
worksheet, we need to show the total annual payments. As a result, we will create a
formula that references cell locations in the Mortgage Payments and Car Lease Payments
worksheets. The following steps explain how this is accomplished:

1. Click cell C4 in the Budget Summary worksheet.

2. Type an equal sign (=).

3. Click the Mortgage Payments worksheet tab.

4. Click cell B5 in the Mortgage Payments worksheet.

5. Type an asterisk (*) for multiplication.

6. Type the number 12. This multiplies the monthly payments by 12 to calculate the total
payments required for the year.

7. Press the ENTER key on your keyboard. The value of multiplying the monthly mortgage
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payments by 12 is now displayed on the Budget Summary worksheet.

8. Click cell C5 on the Budget Summary worksheet.

9. Type an equal sign (=).

10. Click the Car Lease Payments worksheet tab.

11. Click cell B6 in the Car Lease Payments worksheet.

12. Type an asterisk (*) for multiplication.

13. Type the number 12. This multiplies the monthly lease payments by 12 to calculate the
total payments required for the year.

14. Press the ENTER key on your keyboard. The value of multiplying the monthly lease
payments by 12 is now displayed on the Budget Summary worksheet.

15. Highlight cells C4:C5, format Comma with no decimal places.

Figure 2.37 "Formulas Referencing Cells in Mortgage Payments and Car Lease Payments
Worksheets" shows the results of creating formulas that reference cell locations in the

Mortgage Payments and Car Lease Payments worksheets.

Figure 2.37 Formulas Referencing Cells in Mortgage Payments and Car Lease F
A Ar! \‘\\ N
This indicates that the B6 cell
- < reference is from the Car
A B " 0 £ .maw Payments worksheet
: Personal Cash Budget
2 Netincome | | § 33,000
3 Expenses $ 17.950_
4 Mortgage Payments 10,629 1
5 Car Lease Payments 2479 i

{ Outputs for formubas that

! Net Change in Cash reference cells In the

i 1 1 1 Mortgage Payments and Car
Lease Payments worksheets

& Total Plan Spend

“ Savings Plan| $ 25,000
10 Savings Projection)

11 Plan vs Projection |

12 Years of Seving| 10
13 Rate of Return| 3.6%
14 Current Balance $ 2.000
15

4 4 ¢ ¥ Budget Summary ~ Budget Detall Mortgage Payments
026
OK
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We can now add other formulas and functions to the Budget Summary worksheet that can
calculate the difference between the total spend dollars vs. the total net income in cell D2.
The following steps explain how this is accomplished:

1. Click cell D6 in the Budget Summary worksheet.

2. Click on AutoSum at in the Editing section of the Home ribbon

3. Highlight the range C3:C5

4. Click Enter.

5. Click cell D7 on the Budget Summary worksheet.

6. Type an equal sign (=).

7. Click cell D2.

8. Type a minus sign (=) and then click cell Dé6.

9. Press the ENTER key on your keyboard. This formula produces an output of $1,942,

indicating our income is greater than our total expenses.

Figure 2.38 "Formulas Added to Show Income Is Greater Than Expenses" shows the results
of the formulas that were added to the Budget Summary worksheet. The output for the
formula in cell D7 shows that the net income exceeds total planned expenses by $1,942.
Overall, having your income exceed your total expenses is a good thing because it allows

you to save money for future spending needs or unexpected events.
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Figure 2.38 Formulas Added to Show Income Is Greater Than Expenses

" - £ oMo
A B ( D £ f
: Personal Cash Budget
This SUM function is

2 NO!JEQO"‘L —— B §3‘OOQ 4+ —{ entered into cell D6, |

3 Expenses $ 17.950 |

4 Mortgage Payments 10,629

5 Car Lease Payments 2,479

5 Total Plan Spend |s_31.058 [

7 Net Change in Cash_ 1§ 1942%

-

9 Savings Plan| S 25,000 ]

10 Savings Projection| | The formula in this cell is
1 Plan vs ijec"on | subtracting cell D6 from D2
12 Years of Saving| 10

13 Rate of Return| 3.5%
14 Current Balance! $ 2.000
15
4 4 ¥ Budget Summary -~ Budget Detall ~ Mortgage Payments Car Lease Payments

We can now add a few formulas that calculate both the spending rate and the savings rate
as a percentage of net income. These formulas require the use of absolute references, which

we covered earlier in this chapter. The following steps explain how to add these formulas:
1. Click cell E6 in the Budget Summary worksheet.

2. Type an equal sign (=).

3. Click cell Dé6.

4. Type a forward slash (/) for division and then clickD2.

5. Press the F4 key on your keyboard. This adds an absolute reference to cell D2.

6. Press the ENTER key. The result of the formula shows that total expenses consume

94.1% of our net income.
7. Click cell E6.
8. Place the mouse pointer over the Auto Fill Handle.

9. When the mouse pointer turns to a black plus sign, left click and drag down to cell E7.

This copies and pastes the formula into cell E7.
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Figure 2.39 "Calculating the Savings Rate" shows the output of the formulas calculating the
spending rate and savings rate as a percentage of net income. The absolute reference
shown for cell D2 prevents the cell from changing when the formula is copied from cell E6
and pasted into cell E7. The results of the formula show that our current budget allows for
a savings rate of 5.9%. This is a fairly good savings rate. In the next section, we will discuss

how these savings can grow over time by exploring the time value of money concepts.

Figure 2.39 Calculating the Savings Rate

- ’ The dollar signs indicate ‘
- L 0v/500 <& an absolute reference has
A 8 ( D £ l been added to cell D2 4
,
2 Net Income $ 33,000
i Expenses $ 17,950
4 Mortgage Payments 10,629
5 Car Lease Payments 2,479 | |
& Total Plan Spend $ 31,058 94.1%
! Net Change in Cash $ 1942 5.9%
5
9 ____SavingsPlan| § 25.000 |
10 Savings Projection
11 Plan vs Projection (" This plan is showing that |
the savings rate is 5.9% of ‘
12 Years of Saving 10 \ net Income
13 _ ReteofRetun]  35%
14 Current Balance| $ 2,000
:7 ¢ ¥ Budget Summary — Budget Detal Mortgage Payments Cor Lease Payments

Time Value of Money Concepts

Follow-along file: Continue with Excel Objective 2.00. (Use file Excel Objective 2.13 if starting here.)

In reviewing the Budget Summary worksheet in Figure 2.39 "Calculating the Savings Rate",
you will notice that the range B9:D14 contains data that can be used to assess a savings
plan. We can project how much money can be saved over a specific period of time given set

contributions and a rate of return. This calculation is accomplished through the future
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value, or FV, function. We will use the FV function in cell D10 of the Budget Summary
worksheet to calculate our savings plan projection. However, before we use the FV
function, it is important to review a few basic concepts regarding the time value of money,

as shown in Table 2.7 "Key Terms for Time Value of Money Concepts".

Table 2.7 Key Terms for Time Value of Money Concepts

An investment that is made in regular payments over a period of time. For
Annuity [example, depositing $100 a month into an interest-bearing bank account or
mutual fund is considered an annuity.

An investment in which you lend money to a company or government entity. The
borrower agrees to pay you interest over a specific period time. At the end of the
Bonds |hond agreement, the amount of money that was borrowed, or your initial
investment, is returned to you. Most bonds are considered a lower risk
investment but offer a lower rate of return than stocks offer.

A collection of similar investments managed by a financial professional called a

fund manager. Mutual funds allow you to invest in several stocks or bonds
Mutual

Funds without having to make many individual investments. They also allow you to

reduce your risk and take advantage of the investment expertise of a
professional.

The percentage gained or lost on an investment. Investments that offer a high
Rate of predicted rate of return often carry a higher risk of losing money. Investments
Return |that offer a lower predicted rate of return often carry a lower risk of losing

Money.

An investment in which you own a portion of a company. The value of this
investment increases as the company produces higher profits. Most stocks are
Stocks [expected to generate a higher rate of return than bonds generate. However, the
risk of losing money on a stock investment is much greater than the risk for
bonds.

Table 2.7 "Key Terms for Time Value of Money Concepts" provides definitions for several
terms used when addressing the time value of money concepts. The time value of money is

the opportunity to grow your money over time given a constant or average rate of return.
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For example, consider the data shown in Figure 2.40 "Time Value of Money Example for a
One-Time Investment". This data assumes that a person makes a one-time investment of
$100 in a bond mutual fund that returns 5% interest per year. Notice that the interest paid
in Column E increases every year. This is because the interest is reinvested in the mutual
fund, which increases the total value of the investment. For example, the interest earned in
year 1 is based on a $100 investment. Therefore, the interest paid is $5.00, or 5% of $100.
However, in year 2, when the $5.00 interest payment is reinvested, the total investment
increases to $105. Therefore, in year 2 the interest paid increases to $5.25, or 5% of $105.
The value of the investment at the end of 5 years is $127.63. This is the value that can be

calculated using the FV function.

Figure 2.40
A 8 { D E i
Time Value of Money Example | A one-time vestmen
O 139 e at the
) on.'?m. mmm'm L beginning of year 1 |

Beginning * Interest |Interest Ending
2 Year |Balance |Investment Rate Paid Balance
$ - 100.00 | 5.00%$ 5.00 | $105.00 |

- | 500%|$ 525|5110.25( Thefuwrevoive

1S
S 105008 - |
function can be used to
S 1 10 25 S -~ 500}'\' S 55‘1 ! 51 1576 calculate this number,
. ,
$

$ 115.76 - | 500%|$ 579|8121.55 | |
$ 121.55 - | 500%/S 6.08|$127.631
The interest paid | | | The total Interest earned on|
| Increases every year. this investment is $127.63,

Figure 2.41 "Time Value of Money Example for an Annuity Investment" shows another

—

o s (W ‘ra

example demonstrating the time value of money concept. Instead of making a one-time
investment, we will assume that a person invests $100 at the beginning of every year in the
same bond mutual fund. This is referred to as an annuity because the person is making
reoccurring investments over a specific period of time. Notice that the value of this
investment after 5 years is $580.19. Also, the total interest earned on this investment is
$80.19 as opposed to the $27.63 earned on the one-time investment in Figure 2.40 "Time

Value of Money Example for a One-Time Investment".
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Figure 2.41 Time |

A B { D E
Time Value of Money Example

Annuity Investment ( Reoccurring mves(mcf\tslcfSIO(J ]
12 are made at the beginning of
laoginning l . Ilnmu lhmot Ending ‘ | every year J
13 _Year |Balance |Investment [Rate  |Paid  |Balance
4 1 |s - |s 10000| 500%|S 500 |$105.00 |
5. 2 |$ 10500|S 100.00| 5.00%|$ 10.25|$215.25 |
6 3 |S 21525|S 10000) S5.00%|S 1576 | $331.01
1 4 |S 331015 10000, 500%|S 21.55 | $452.56 |
8 5 |$ 45256|$ 100.00| 500%|s 27.63|$580.19

The total interest earned on |
this investment is $580.19

The FV (Future Value) Function

Follow-along file: Continue with Excel Objective 2.00. (Use file Excel Objective 2.13 if starting here.)

Establishing a personal savings plan is one of the most important financial exercises you
can do. For example, a savings plan is critical for establishing financial security for your
retirement years. Many people mistakenly believe that saving for retirement is something
you do when you get older. However, the greatest financial gains for your retirement can be
achieved if you start saving in the earliest years of your career. Now that you understand
the time value of money, you can see that the more years you can earn interest on your
investments and reinvest those earnings, the more money you will have when you retire.
Savings plans are also important for other key life events, such as going to college or buying
a home.

FV = (RATE, NPER, PMT,[PV],[TYPE])
The FV function is a convenient tool that can help you establish savings goals and project
the value of your investments over time. Like the PMT function, the FV function requires
you to accurately define specific arguments in order to produce a reliable result. Table 2.8
"Arguments for the FV Function" provides definitions for each of the arguments in the FV
function. It is helpful to review the time value of money terms in Table 2.7 "Key Terms for

Time Value of Money Concepts" before using the FV function.
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Table 2.8 Arguments for the FV Function

Rate

This is the rate of return you expect to earn on an investment over time. This
rate is usually quoted in annual terms, so you must divide by the number of
payments made per year.

Nper

The argument letters stand for number of periods. This is the amount of time
lyou are using to measure the value of an investment. The amount of time used
to define this argument must be comparable to the Rate argument. For example,
if the rate is stated in terms of months, the amount of time used to define this
argument must be in months.

Pmt

The argument letters stand for payment. This argument is used if you are
measuring the value of an annuity investment. The argument is defined with the
value of the investment that is made for each measure of time used to define the
Nper argument. For example, if the Nper argument is expressed in terms of
months, you must define this argument with the investment value that is made
every month.

[Pv]

The argument letters stand for present value. The brackets around the
argument indicate that it is not always necessary to define it. Excel assumes
zero if the argument is not defined. The argument is used when measuring the
value of a one-time investment. Both this argument and the Pmt argument will
be defined if an annuity investment has a beginning balance or includes a

beginning one-time lump-sum investment.

[Type]

This argument can be defined with either a 1 or a 0. The number 1 is used if
investments are made at the beginning of each period used to define the Nper
argument. A 0 is used if the investments are made at the end of each period. The
argument is in brackets because it does not have to be defined if your
investments are made at the end of each period. Excel assumes that this
argument is 0 if it is not defined.

With respect to the Personal Budget workbook, we will use the FV function to project the

value of the savings plan in 10 years. We will type the function directly into the Personal

Budget worksheet for this demonstration. However, you can use any of the methods

demonstrated in this chapter for future use.
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The following steps explain how this function is added to the worksheet:

1. Click cell D10 in the Budget Summary worksheet.

2. Type an equal sign (=).

3. Type the letters FV followed by an open parenthesis (().

4. Click cell D13. This is the expected rate of return for the investments.

5. Type a comma.

6. Click cell D12. This is the amount of time the investments are expected to grow.

7. Type a comma.

8. Type a minus sign (-). All values or cell locations used to define the Pmt argument must
be preceded by a minus sign.

9. Click cell D7. This is the change in cash that was calculated by subtracting the total
expenses from the net income. We are expecting to save this amount of money for the 10-
year period this investment is being measured.

10. Type a comma.

11. Type a minus sign (). All values and cell locations used to define the Pv argument must
be preceded by a minus sign.

12. Click cell D14. Since the savings plan has a current balance, we use this to define the Pv
argument of the function. This is equivalent to starting with a lump-sum investment.

13. Type a closing parenthesis ()). There is no need to define the last argument of the
function because we will assume that the savings in cash achieved in our budget will be
invested at the end of each year of the savings plan. Press the ENTER key Now we will
check to see if our savings plan is over, or short of, its goal.

14. Check that cell D11 is activated.

15. Type an equal sign (=).

16. Click cell D10.

17. Type a minus sign (=) and then click cell D9. This subtracts the savings plan from the
current savings plan projection.

18. Press the ENTER key.
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Integrity Check - PMT and FV Functions Produce Negative Results

If the results of the PMT function or FV function are negative, check the Pv or Pmt
arguments. Remember that these arguments must be preceded by a minus sign. If the
minus sign is omitted, the functions produce a negative output.

Figure 2.42 "Results of the Savings Plan Projections" shows the results of the FV function.
Notice that the current savings plan projection is $25,606. This is $606 higher than the
target of $25,000 entered into cell D9, which shows that the current budget is working to
achieve the goals of this savings plan. In other words, given the current net income, we are
saving enough money to achieve our savings plan goals.

Figure 2.42 Results of the Savings Plan Projections

- .o

A B { D E F
1 Personal Cash Budget (" The FVfunction asitwas |
2 Netincome $ 33,000 enerednto celD10. |
3 Expenses | $ 17.950
4 Mortgage Payments 10,629 !
5 Car Lease Payments 2,479 |
6 Total Plan Spend | $ 31,058 94.1%
7 Net Change in Cash | S 1942 5.9%|
8
a Savings Plan| $ 25.000
10 ,Savmgs Pro;e‘ctr,on S 25606 " Thecurrent savings value and
; ; &—- expected rate of return is enough 10
11 Plan vs Projection § 606 | Shohely sicascithe seviags plen, |
12 Years of Saving| 10
13 Rate of Return 35% M- 1 :
14 Current Balance| $ 2,000 This expected rate of retum requires a
15 l relatively low risk investment.
W ¢ » ¥ Budget Summary  Budoet Detall Mortgage Payments  ~ Car Lease Payments

There are two important factors to notice about this plan. The first factor is that our
spending plan allows us to save enough money so that it can be invested to achieve our
target of $25,000. The second factor is that the expected rate of return is 3.5%. This is a
relatively low expected rate of return and could be achieved by investing in relatively

lowrisk investments such as bonds as opposed to stocks. This rate can be considered good
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because we can achieve our savings goals without having to make high-risk investments
that could result in a significant loss of our savings. If the results of the PMT function or FV

function are negative, check the Pv or Pmt arguments. Remember that these arguments

must be preceded by a minus sign. If the minus sign is omitted, the functions produce a

negative output.

NPER

Follow-along file: Continue with Excel Objective 2.00. (Use file Excel Objective 2.14 if starting here.)

Given the home loan example above there are other financial functions that can be used to
help make financial decisions when borrowing money. For instance, if we can afford to pay
$1,000 per month for our loan and the bank will loan to us at 5% interest on a $165,000
loan, how long will it take to pay off that loan?

The NPER function solves for the total number of payments it will take to pay off this loan.

The function is:
=NPER (RATE,PMT,-PV,[FV],[Type])

Return to the Mortgage Payments worksheet and complete the following steps:

1.In cell E1 type: What if Analysis

2.1In cell E2 type: Years to payoff loan if: (NPER)

3. In cell E4 type: Payment per month:

4. In cell E5 enter $1,000

5.In G2 enter =NPER (

6. Click on cell B3 - the interest rate in the mortgage analysis section. Enter the divisor (/)
and click on the Payments per year in cell B5 to calculate the periodic interest rate. Type a
comma.

7. Click on the $1,000 in cell F3 for the PMT argument and then enter a comma.

8. Enter a minus sign (-) and click on B2, the Loan Principal and then hit Enter. The result
shows 279.74 payments.

9. To solve for the number of years we must divide the total number of payments by the
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payments per year. Click in the formula bar for G3. After the closing parenthesis divide (/)
the result by the payments per year in cell B5.

10. Format cell G3 for comma with one decimal place.

Figure 2.43 shows the result that being able to pay an extra $115 per month on a 30-year

loan will cut 7 years off the length of this loan.

Figure 243 Y
A B C D E F G H
g Mortgage Payment Analysis What If Analysis
2 |Loan Principal | $ 165,000 Years to payoff loan if (NPER)
3 Interest Rate | 5.0% Payment per month $ 1,000
4 Terms of Loan , 30|Years
RATE

Follow-along file: Continue with Excel Objective 2.00. (Use file Excel Objective 2.15 if starting here.)

Another what if analysis you can play with when making financial decisions around loans is
what is the highest interest rate you can afford to pay given your financial situation. Let’s
assume that the most we can afford to pay monthly for the loan is $800. Everything else
will remain the same in our Mortgage analysis, but we will know before entering into a loan

how much interest we can afford. We will do this by solving for the RATE.

The RATE function solves for the periodic interest rate. The arguments in the function are:
=RATE (NPER,PMT, -PV,[FV],[Type])

1. On the Mortgage Payments worksheet, in cell E5 type: Payment per month.

2.In F5, type: $800

3. In cell E6, type Interest rate (RATE)

4. In cell F6 enter =RATE (

5. Calculate the NPER by clicking on cell B4 and multiply (*) by B5. Enter a comma

6. Enter the payment amount by clicking on cell F5 and enter a comma

7. Enter a minus sign (-) and click on the loan principal in cell B2.
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8. Finish the function by typing the closing parenthesis.

9. The result in cell F6 may show 0%. Increase decimal places to show 3 decimal places.

The periodic interest rate is 0.344%. To calculate the annual interest rate, you must

multiply the result of the RATE function by the number of payments per year.

10. Make cell F6 active and click in the formula bar. At the end of your RATE function

multiply the function by payments per year in B5.

Figure 2.44 shows the results of the RATE function. You would have to get an interest rate

of 4.125% to be able to afford the $165,000 house at $800 per month.

Figure 2.44 Interest Rate Required to Pay off Loan at $800 per M
f Pay 'l r ments LKD
A T F G

" Mortgage Payment Analysls What If An

2 Loan Principal $ 165,000 Years to payoff loan if (NPER) 23.3

3 Interest Rate 5.0%)| Payment per m 1,000

4 Terms of Loan 30|Years

5 Payments per year 12 Payment per month 800

6 Monthly Payment $885.76 | Interest rate(RATE) 4.128%

Key Takeaways

‘@ : 3 The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher

The PMT function can be used to calculate the periodic mortgage payments for a

house or the monthly lease payments for a car

When using the PMT or FV functions, each argument must be separated by a comma

When using the PMT or FV functions, the arguments must be defined in comparable

terms. For example, when using the FV function, if the Pmt argument is defined using
monthly payments, the Rate and Nper arguments must be defined in terms of

months.

The FV function is used to calculate the value an investment at a future point in time

given a constant rate of return.

The PMT and FV functions produce a negative output if the Pmt or Pv arguments are

not preceded by a minus sign.

The RATE function can be used to find your periodic interest rate.

The NPER function can be used to determine total number of payments in a loan.
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Chap 2 Sample Exercise

Running your own lawn care business can be an excellent way to make money over the summer
while on break from college. It can also be a way to supplement your existing income for the purpose
of saving money for retirement or for a college fund. However, managing the costs of the business
will be critical in order for it to be a profitable venture. In this exercise you will create a simple
financial plan for a lawn care business by using the skills covered in this chapter. Begin this exercise

by opening the file named Chapter 2 CiP Exercise 1.

1. Click cell C5 in the Annual Plan worksheet.

2. Enter a formula that calculates the average price per lawn cut. Type an equal sign (=), then
click cell B3. Type the asterisk symbol (*) for multiplication, then click cell B4. Press the
ENTER key.

3. Click cell C8 in the Annual Plan worksheet.

4. Enter a formula that calculates the total number of lawns that will be cut during the year.
Type an equal sign (=), then click cell B6. Type the asterisk symbol (*) for multiplication,
then click cell By. Press the ENTER key.

5. Click cell Dg in the Annual Plan worksheet.

6. Enter a formula that calculates the total sales for the plan. Type an equal sign (=), then click
cell Cs. Type the asterisk symbol (*) for multiplication, then click cell C8. Press the ENTER
key.

7. Click cell F3 in the Leases worksheet. The PMT function will be used to calculate the
monthly lease payment for the first item. For many businesses, leasing (or renting)
equipment is a more favorable option than purchasing equipment because it requires far less
cash. This enables you to begin a business such as a lawn care business without having to put

up a lot of money to buy equipment.
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8. Type an equal sign (=) followed by the function name PMT and an open parenthesis (().
Define the arguments of the function as follows:

o Rate: Click cell B3, type a forward slash (/) for division, type the number 12, and type
a comma. Since we are calculating monthly payments, the annual interest rate must
be converted to a monthly interest rate.

o Nper: Click cell C3, type an asterisk (*) for multiplication, type the number 12, and
type a comma. Similar to the Rate argument, the terms of the lease must be
converted to months since we are calculating monthly payments.

o Pu: Type a minus sign (-), click cell D3, and type a comma. Remember that this
argument must always be preceded by a minus sign.

o Fu: Click cell E3 and type a comma.

o Type: Type the number 1, type a closing parenthesis ()), and press the ENTER key.
We will assume the lease payments will be made at the beginning of each month,
which requires that this argument be defined with a value of 1.

9. Copy the PMT function in cell F3 and paste it into the range F4:F6.

10. Click cell F10 in the Leases worksheet. A SUM function will be added to calculate the total
for the monthly lease payments.

11. Type an equal sign (=) followed by the word SUM and an open parenthesis ((). Highlight the
range F3:F9, type a closing parenthesis ()), and press the ENTER key. You will notice that
blank rows were included in this range for the SUM function. If other items are added to the
worksheet, they will be included in the output of the SUM function.

12. Highlight the range A2:F6 on the Leases worksheet. The data in this range will be sorted.
13. Click the Sort button in the Data tab of the Ribbon. In the Sort dialog box, select the Interest
Rate option in the “Sort by” drop-down box. Select Largest to Smallest for the sort order.
Then, click the Add Level button on the Sort dialog box. Select the Price option in the “Then
by” drop-down box. Select Largest to Smallest for the sort order. Click the OK button in the

Sort dialog box.
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14. Click cell B11 on the Annual Plan worksheet. The monthly lease payments that are
calculated in the Lease worksheet will be displayed in this cell.

15. Type an equal sign (=). Click the Leases worksheet tab, click cell F10, and press the ENTER
key.

16. Click cell C12 on the Annual Plan worksheet.

17. Type an equal sign (=) and click cell B11. Type an asterisk (*), type the number 12, and press
the ENTER key. This formula calculates the annual lease payments.

18. Format the output of the formula in cell C12 so the decimal places are reduced to zero.

19. Click cell C14 on the Annual Plan worksheet.

20. Type an equal sign (=) and click cell B13. Type an asterisk (*), click cell C8, and press the
ENTER key.

21. Click cell D16 on the Annual Plan worksheet.

22. Type an equal sign (=) followed by the word SUM and an open parenthesis ((). Highlight the
range C11:C15, type a closing parenthesis ()), and press the ENTER key. This SUM function
adds the total expenses for the business.

23. Click cell D17 on the Annual Plan worksheet.

24. Type an equal sign (=). Click cell D9, type a minus sign (—), click cell D16, and press the
ENTER key. This formula calculates the annual profit for the business.

25. Click cell B10 on the Investments worksheet.

26. Type an equal sign (=) followed by the word COUNT and an open parenthesis ((). Highlight
the range B3:B8, type a closing parenthesis ()), and press the ENTER key. This function
counts the number of investments that currently have a balance. Notice that additional blank
rows were included in the range for this function. The function output will automatically
change if any new investments are added to the worksheet.

27. Click cell D3 on the Investments worksheet.

28. Type an equal sign (=). Click the Annual Plan worksheet tab. Click cell D17 and type a
forward slash (/) for division. Click the Investments worksheet tab. Click cell B10 and press

the ENTER key. This formula divides the profit calculated on the Annual Plan worksheet
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by the number of investments in the Investments worksheet. We will assume that the
profits from this business will be invested evenly among the funds listed in Column A of
the Investments worksheet.

29. Before copying and pasting the formula created in step 28, absolute references must be
added to the cell locations in the formula. Double click cell D3 on
the Investments worksheet. Place the mouse pointer in front of D17 in the formula and
click. Press the F4 key on your keyboard. Place the mouse pointer in front of cell B10 in the
formula and click. Press the F4 key on your keyboard. Press the ENTER key.

30. Copy cell D3 and paste it into cells D4 and Ds5.

31. Click cell E3 on the Investments worksheet. The future value function will be added to
project the total growth of the investments listed in Column A. We will assume that the
business will be able to consistently generate the profit, which will be invested evenly in the
funds every year.

32. Type an equal sign (=) followed by the function name FV and an open parenthesis ((). Define
the arguments of the function as follows:

o Rate: Click cell C3 and type a comma. This is the expected growth rate of the first
fund.

o Nper: Type the number 10 and then type a comma. We will project the growth of
these investments in 10 years.

o Pmt: Type a minus sign (-), click cell D3, and type a comma. Remember that this
argument must always be preceded by a minus sign. We are assuming that the
business will consistently generate the profits calculated in the Annual
Plan worksheet and that these profits will be invested evenly into each fund.

o Pu: Type a minus sign (—) and click cell B3. Since each fund currently has a balance,
we need to add this to the Pv argument of the function. Similar to the Pmt argument,
remember that this argument must also be preceded by a minus sign.

o Type: Type a closing parenthesis ()) and press the ENTER key. We will assume the

investments will be made at the end of each year. Therefore, it is not necessary to
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define this argument since Excel will assume zero, or end of the period, if it is not
defined.

33. Copy the FV function in cell E3 and paste it into cells E4 and Es.

34. Click cell Bg on the Investments worksheet.

35. Type an equal sign (=) followed by the word SUM and an open parenthesis ((). Highlight the
range B3:B8, type a closing parenthesis ()), and press the ENTER key. This SUM function
adds the current balance for all investments. Blank rows are added to the range for the
function so additional investments will automatically be included in the function output.

36. Copy the SUM function in cell Bg and paste it into cells Dg and Eo.

37. We will use Goal Seek to determine how many customers we need to service in order to reach
a savings goal of $250,000. Click cell Eg on the Investments worksheet. Click the What-If
Analysis button in the Data tab of the Ribbon and select Goal Seek. Click in the “To value”
input box on the Goal Seek dialog box. Type the number 250000. Click the Collapse Dialog
button next to the “By changing cell” input box on the Goal Seek dialog box. Click
the Annual Plan worksheet tab and click cell B6. Press the ENTER key, and click the OK
button on the Goal Seek dialog box. Click the OK button on the Goal Seek Status dialog box.
View the number of customers showing in cell B6 in the Annual Plan worksheet.

38. Save the workbook by adding your name in front of the current workbook name (i.e., “your
name Chapter 2 CiP Exercise 17).

39. Close the workbook and Excel.

Compare your worksheets with the illustrations on the next two pages.
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Figure 2.49 Completed CiP Exercise 1 Annual Plan Worksheet

B C D
. Lawn Care Annual Financial Plan
2 Sales Plan:
3 Price per Acre $ 50.00
4 Average Acreage per Customer 0.50
5 Average Price per Cut $ 25.00
6 Number of Customers 32.697433
i Frequency of Lawn Cuts per Custome 22
8 Total Lawn Cuts 719
9 Total Sales 17,984
10 Expenses:
11 Monthly Lease Payments $122
12 Annual Lease Payments $1,461
13 Lawn & Equipment Expenses Per Cut| $ 5.00
14  Total Lawn & Equipment Expenses $ 3597
15  Office and Other Expenses $ 1,500
16 Total Expenses 6,558
17 Operating Income 11,426

18

I\ <« » M| Annual Plan / Investments lLeases /%J /

«
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Figure 2.50Completed CiP Exercise 1 Investments Worksheet

2
3 [Treasury Bond $ 10,000 45%| $ 3809 % 62,331
4 |Domestic Stock Fund | $ 20,000 8.0%| $ 3,809 | $ 98,353
5 |Emerging Markets $ 10,000 10.5%| $ 3809 (% 89,316
6

7

8

9 |Total $ 40,000 $ 11,426 | $ 250,000
10 |Number of Investments 3

(2]

12

EE]

14

15

Wy » [ Annual Plan | Investments /Leases /%3 T

Figure 2.51Completed CiP Exercise 1 Leases Worksheet

2
3 Blower 6.0% 3% 700 | $ 200 $16.13
4 Commercial Lawn Mower 5.5% 4% 6,000 $ 3,000 $83.14
5 |Edger 4.0% 2|3 4001 % 150 $11.32
6 Trimmer 4.0% 2|3 350 | % 100 $11.15
7
8
9
10 |Total $121.74
11
12 |
13|
14 |
15
16 |
M < » »[ Annual Plan “Investments | Leases /%3 / T
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Chapter 3

Logical & Lookup Functions

Going beyond the basic computational tools of Excel unlocks unlimited potential for
processing and analyzing data. This chapter takes you beyond basic Excel computations by
introducing logical functions and lookup functions. Logical functions are used to assess the
contents within cell locations and produce custom outputs or mathematical computations.
We will look at two types of logical functions in this chapter. The first is the IF function,
which uses a logical test to evaluate the contents in a cell location. The OR and AND
functions also use logical tests to evaluate the contents in a cell location and are often used
within the IF function. The second type of logical function that we will look at are statistical
[F functions. These functions combine the logical test feature of the IF function with the
mathematical computation features of statistical functions (which were reviewed in
Chapter 2 "Mathematical Computations"). The last section of this chapter demonstrates the
use of two lookup functions. These functions are used to find data in one worksheet and
display it in another. We will demonstrate the skills for this chapter through the
construction of a personal investment portfolio.

This theme builds on the personal budget project introduced in Chapter 2 "Mathematical
Computations". In the personal budget project, we analyzed the impact of investing money
in an account that provides a continuous rate of return. In this chapter, we look at how you
can decide where to invest your money and how to analyze the performance of those
investments.
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3.1. Logical Functions

LEARNING OBJECTIVES

1. Learn how to use the Freeze Panes command to lock specific columns and rows in
place while scrolling through large worksheets.

2. Understand the construction and use of formulas, basic statistical functions, and

financial functions.
3. Learn how to construct a logical test to evaluate the contents of a celllocation.

4. Learn how to use the IF function to evaluate the data in a cell location using a logical
test.

5. Learn how to use the OR function within an IF function to evaluate the data in
a cell location using multiple logical tests.

6. Learn how to use the AND function within an IF function to evaluate the data in
a cell location using multiple logical tests.

7. Review the construction of nested IF functions for evaluating data using more than
one logical test.

8. Learn how to set a conditional format rule so formatting commands are
automatically applied based on the value in a cell location.

This section reviews the use of logical functions in Excel through the construction of an
investment portfolio. Although it may seem that managing investments is a specialized
career choice, the reality is that almost everyone will become an investor at some point in
their lives. Many companies offer employees retirement savings benefits through 401(k) or
403(b) plans. These plans allow you to deduct money from your paycheck every month,
tax-free, and invest it. In addition to the tax benefits afforded by such plans, many
employers match a percentage of your monthly savings or deposit money into your
retirement account as an added form of compensation. When you sign up for these savings
plans, your company will give you a list of options as to how your money can be invested,
and you choose the type of investments you would like the company to make on your
behalf. Because of this process, you become an investor. Excel can be an extremely valuable
tool to help you make these investment decisions and analyze the performance of the
money you have invested.
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Figure 3.1 "Completed Personal Investment Portfolio Workbook" shows the completed
investment portfolio workbook that we will complete in this chapter. Like the personal
budget example in Chapter 2 "Mathematical Computations”, the Portfolio Summary
worksheet contains a summary of the data entered or calculated in other worksheets in the
workbook. This project begins by building on the Investment Detail worksheet.

Figure 3.1 Ce )| leted Personal Investment P f"”-.’;]’(f )lio Workbook
L - = Berueral Sioemtiiee Forttng - Mt b el a
_ The Ribbon is .
Meme et Pegntises Purmele O Meviee .- ‘ b =
— | g ——————— —— < - minimized. e
— | - L ), b s el it e sy i lsnind s 4 e - gy
4 I Personal Investment Summary 7 |
Portfolio Summa
. Total Summary T RS £
| Average |Totai
|Numberof [Months |Purchase Current Annual | Benchmark 3§
) [Investments Owned Cost Value Growth | Year Growth Benchmark
¢« Bond Fund 4 3B/S 237738 27274 | 4.9%)| 8.0% Barclays
Domestic Stock Fund | 3} 34/§ 221108 22903 | 1.3%| 2.5%(S&P 500
i+ International Stock Fund | 3 27/S 18683 |5 22578 | 8.5%) 1.3%MSCI EAFE
' Individual Stock 5 83|$ 31,763 |8 45101 8.04 5.4%|Dow Jones
+ TOTAL { 15| 40 S

96,628 $117.857 6.6% 3.8%
» Poor Performing Investments |

Average | Total
Numberof |Months |Purchase Current Annual

10 |Investments | Owned |Cost Value Growtn

11 Bond Fund | 1 10/S 55005 58286 | 2.8%)|

12 Domestic Stock Fund | 3 34’ S 221105 22903 | 1.3%)
Internationai Stock Fund | [ 42l 7340]S 5958 -54%|

14 Individual Stock 2 65 § 10,097 | § 13.900 8 8%
TOTAL | 7 39S 45047 S 48478 2.4%

4w Portfolio Sanmmmary Tt vt Dt I b Lind Berctenariy Price Dute (41

T This worksheet is summarizing
the data that is entered or
L calculated in this worksheet.

Freeze Panes

Follow-along file: Excel Objective 3.00

The Investment Detail worksheet shown in Figure 3.2 "Investment Detail Worksheet"
contains the majority of the information used to create the Portfolio Summary worksheet
shown in Figure 3.1 "Completed Personal Investment Portfolio Workbook". When you first
open the worksheet, you will notice it is not possible to view all twenty-four columns on
your computer screen. As you scroll to the right to view the rest of the columns, you will
lose site of the row headings in Columns A and B. The headings in these columns show the
investment that pertains to the data in Columns C through X. To solve this problem of
viewing the row headings while scrolling through the remaining columns in the worksheet,
we will use the Freeze Panes command.
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Figure 3.2 Investment Detail Worksheet

K- G Eaent Chyucins 200 - Micrwst fcal -2

Mte et Mamiivied bl OBe  Geeed  wee c@=u

wl - A Feruvot vewemer dorttane
4 A Sl Goss N LG 4 I | T r ] ¥ i G Y " f |
1 :
, Descriptive Information Purchase Curr
I |Purchase Curremt
Dividend | | Shares [Price par  |Cont of Curremt Purchase

3 Investment Type $ymbol  Descripbon Yiald Py Share L Price Value
4 Bond Fund \VFICX | 480%| 7505 949 $ 984
5 Bend Fund VESTX | 320% 750 S 1088 | |3 1073
4 Bond Fund 720%| 5008 629 $ 582
1 Bond Fund VUSTX 4.00% 5008 11.00 $ 1088
8 Intenationai Stock Fund [VDMIX | 280%| 80015 1468 s 10s2| Therestofthe columnsin this
4 Domestic Stock Fund _ IVEIPX 250%| 5008 2335 s 21351| worksheet (J through X) are not
10 Domestic Stock Fund  [VISGX | 0.30% 25018 1933 $ 2387 visible on one screen.
11 Domestic Stock Fund __|VIMSX | 100%| 25018 2241 $ 2170
12 intemational Stock Fund [VTRIX 200%| 2508 2283 s 32N
13 International Stock Fund [VEIEX 140%| 250)8 2374 $ 3180
14 Individeal Stock RV | 2.40%) 150 | § 38.14 $ 5554
15 individual Stock INJ 3.60%) 150 | $ 53.30 3 6194
15 _individual Stock KO 2 80% 150 | S 6248 $ 6550
1 individual Stock MseT | 2.50% 7518 2802 |5 2785
18 Individual Stock IBM 1.80% 755 87.68 314667
L] Total

n
Bahn] Pertinle Summary | lavestmemt Oetal | lnvestient U Bedonades - Fies Dt

Formulas and statistical functions
will be used to create the totals
in this row.

The Freeze Panes command allows you to scroll across the Investment Detail worksheet
while keeping the row headings in Columns A and B locked in place. The following steps
explain how to do this:

1. Click cell C4 on the Investment Detail worksheet. We select this cell because the Freeze
Panes option locks the columns to the left of the activated cell as well as the rows above the
activated cell.

2. Click the View tab on the Ribbon.

3. Click the Freeze Panes button (see Figure 3.3 "Freeze Panes Command").
Figure 3.3 Freeze Panes Command

G- e Ltal Clyecin 120 Mo taeed
-=‘-N~MW"&~'-—F : View tab l

BRI koo mes e s QT HE A QS ==
e ¥ [ F Gritnes 2 g | T B Dwewie e S Wets i gl
Lanset 3N Swe MAmee et o M e ja . Wgen button
MarBan e e Srew Fromee Poons
'™ P e | E S00p o o satmmes atve shie v 11t p
S I e e a0 T BT BT s
4 A " r 0 P tog B R 0
M Personal Investment Portfolio e o e
L s Pem Calems |
Descriptive Information El oottt ratone vt wite wervitng

. ‘L Somgh i 0 of B oo —x

|Owidend | [Shares  [Prceper [Costor  [Curest  #
4 Bond Fund VEICK 360% 780 (S 949 sbave the sctvated cell and the
5 W:w — ~YF$I?.<,.(4 == === I :223:* ’.’_msg .;Jgg — columns to the left of the
& Bond Fund VWEH o - activated cell,
1 Bono Fund VUSTX [ 400%] 800(8§ 11,00
# International Stock Fund [VDMIX_ e | 280% 500/S 1488 $ 1052]
s Domeste Stock Fung  |VEIPX | 250% 500[$ 2335 S 2151
10 Domestic Stock Fung  |VISGX TS | 030%| 250(8 1933 § 2367

activated,

4. Click the Freeze Panes option from the drop-down list of options.
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Once you click the Freeze Panes option, Columns A and B are locked in place as you scroll
through the columns in the worksheet. Since this is a large worksheet, you may find it
easier to navigate the columns by using the arrow keys on your keyboard. However, since
rows 1 and 2 contain merged cells, make sure a cell location is activated below Row 2
before you begin using the arrow keys. Figure 3.4 "Freeze Panes Command Activated on
the Investment Detail Worksheet" shows the appearance of the Investment Detail
worksheet after the Freeze Panes command has been activated. To deactivate the Freeze
Panes command, click the Freeze Panes button again and select the Unfreeze Panes option.
Figure 3.4

Hoad- v acad DY v Moo Exow ( To deactivate Freeze Panes command
Came  Weem  Bhge Laye —o P — ‘ click here and select the Unfreeze
—_— - I Panes option

used to complete the blank columns

o r : 0 e

Descriptive Information ®  Purchase Current Value

/
‘—_—L Formulas and functions will be
- s

/ Purchase | [Current "Estimated  [Current Current Target
/ Price per Cost of Current Purchase Dividena Iwcastmant  |Percent of  Percent of
investment Type _},—»w Share Purchase Price Valus Pryments Value Portiolio Portfollo
¢ Bond Fund JVFICX_|S 948 | $ 684 I‘ | | 10.0%!
vad Fun ' S 10688 S 10.73 | G 10.0
Bond Fund / v 4 2 e . + : SR
i Bond Fund S S S8z | | 1 00
Bond Fund 7/ C |S 11.00 S 10.88 N 10.0%
8 International Stock Fund $1 $ 1082 S 1.0
Domastic Stoek Fund LEIBY | § s [ =l — L 50%
1 This line inciicates that Columns A ] S S 2367 The arrow keys on your keyboard 150
and B are locked in place from the | can be used to navigate the
Freeze Panes command J worksheet from here

Formula and Functions Review

Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.01 if starting here.)
We will begin developing the personal investment portfolio workbook by adding several
formulas and functions. The formulas and functions we will add were illustrated in detail in
Chapter 2 "Mathematical Computations”. Therefore, the steps provided in this chapter will
be brief. After the formulas and functions are added to the Investment Detail worksheet, we
can add the logical and lookup functions.

However, before proceeding, let’s review the investment type definitions in Table 3.1
"Investment Types in Column A of the Investment Detail Worksheet". Table 3.1 provides a
definition for each of the investment types listed in Column A of the Investment Detail
worksheet. This project assumes that the personal investment portfolio comprises four
types of investments. The reason we include a variety of investment types in any portfolio
is to manage our total risk, or potential of losing money. When building an investment
portfolio, it is important to keep in mind that investments of all types can dramatically
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increase or decre

ase in value over a short period of time. Managing risk requires that your

money is not concentrated in one type of investment.

Table 3.1 Investment Types in Column A of the Investment Detail Worksheet

Bond Fund

A mutual fund consisting of a variety of bonds. The benefit of buying shares
of a fund as opposed to a specific bond is that doing so allows you to spread
your investment over several bonds instead of concentrating your
investment in just one bond.

Domestic Stock
Fund

A mutual fund consisting of several domestic stocks. Buying shares of a
stock mutual fund provides the benefit of investing your money over several
stocks.

International
Stock Fund

Same as a domestic stock fund but contains a variety of non-US or foreign
stocks.

We will begin adding formulas and functions to the Investment Detail worksheet in
sections. If you scroll across all the columns in the worksheet, you will notice the
worksheet includes five distinct sections. Four of the five sections contain columns that
need to be completed with formulas and functions before we can add the logical and lookup
functions. Table 3.2 "Definitions for Columns A through G of the Investment Detail
Worksheet" contains definitions for each of the columns in the Descriptive Information

section (Columns

A through D) and the Purchase section (Columns E through G). It will be

helpful to understand the purpose of these columns as we complete this worksheet.

Individual StocK

The stock for one specific company. In addition to mutual funds, this
chapter’s portfolio will include a few individual stocks for public companies.
When you purchase shares of a specific company, such as IBM, you become
a partial owner of that company.
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Keyboard Shortcuts- AutoSum

Press and hold the ALT key on your keyboard, then press the equal sign (=)

The type of investment with regard to bonds and stocks. A definition for
Investment Type [each of the investment types used in this portfolio can be found in Table
3.1 "Investment Types in Column A of the Investment Detail Worksheet".

The symbol that represents a mutual fund or stock. This symbol can be
Symbol used to research the profile or current trading price on any website that
provides stock quotes.

The company name for an individual stock or a description of the type of

Description _ .

investments made by a mutual fund.

The amount of interest earned on a bond or bond fund or the amount of
Dividend/Yield , L e

earnings distributed per share for an individual stock or stock fund.
Shares The number of shares purchased for a mutual fund or individual stock.
Purchased

Purchase Price [The price paid for the shares purchased for the mutual funds and
per Share individual stocks in the portfolio.

The number of shares purchased multiplied by the purchase price per
Cost of Purchase [share. This represents your base investment and is used to determine
how much money has been gained or lost.

The Descriptive Information section of the Investment Detail worksheet (Columns A
through D) contains only one blank column, which will be completed using a lookup
function. Therefore, we will proceed to the Purchase section (Columns E through G) where
the Cost of Purchase column is blank. The following steps explain how to enter the formula
into this column:

1. Click cell G4 on the Investment Detail worksheet.

2. Type an equal sign (=).

3. Enter a formula that multiplies the Shares Purchased (cell E4) by the Purchase Price per
Share (cell F4).

020
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4. Copy the formula in cell G4.

5. Highlight the range G5:G18.

6. Click the down arrow on the Paste button in the Home tab of the Ribbon.

7. Click the Formulas button from the list of options. This is the Paste Formulas command,
which pastes only the formula without any associated formats for the copied cell location.
8. While G5:G18 is highlighted format the cells for comma with no decimal places.

9. Click cell E19 on the Investment Detailworksheet.

10. Press and hold the ALT key on your keyboard, then press the equal sign (=). This is the
shortcut for the Auto Sum feature.

11. Press the ENTER key on your keyboard.

12. Click cell G19 on the Investment Detail worksheet.

13. Repeat step 9.

14. Press the ENTER key on your keyboard.

Figure 3.5 "Completed Formula in the Cost of Purchase Column" shows the formula that
was entered into cell G4 in the Purchase section of the Investment Detail worksheet. You
can also see the results of the formula after it is pasted into the range G5:G18. The Paste

Formulas option was used to paste the formula into this range so the borders would not be
altered.

Figure 3.5 Completed Formula in the Cost of Purchase Column

0k L= Gt 4

This line along with the change in
column letter sequence indicates that
Columns A and B have been locked
through the Freeze Panes command.

Descriptive information Purchase
Purchase jro
Dovidend | |Shares Price Costof Car

| NS Symbol Vit rsmr m,'w Purcrase | Cost of Purchase formula J
+ Bond Fund 50%  750$ 049 |=Ear4 |S OB4]

Bond Fund . 750 1068| B8010f)S 1073

Sond Fund 7 500| 629 3145[IS 582
 BondFund | X | 400 500/$ 1100| 5500/iS 1088
% International Stock Fund VOMIX 260 S00| 1468| 7340l 052
4 Domestic Stock Fund __VEIPX 250 500| 2335| 11675[|s 2151
10 Domestic Stock Fund  VISGX | 0.30 250 | 1933 4833|s 2367
11 Domestic Stock Fund  [VIMSX 1.00 250 2241| 5603[fs 2270 | Results after pasting the
12 International Stock Fund (VTRIX | 200 250, 2283 57085 3330 | Costof Purchase formula,
1 international Stock Fund VEIEX 1.40 250, 2374 5935)S 3180
& Individual Stock TRV | 240 150, 3814 5721]s 5554

ndividual Stock N X 150 5330| 7905)s 8184

nglvidual Stock KO 280 150 6246 936935 &530
7 individual Stock MSFT 250 75| 2802| 2102fls 2785
14 Individual Stock BM 160 75| 8768| 65765 14667

Total 5.100 $ 95 628

4w P lrvestiment Detad t wo s f « i SUM function ou(puts.]

Table 3.3 "Definitions for Columns H through K of the Investment Detail Worksheet" shows
the definitions for the Current Value section (Columns H through K) of the Investment
Detail worksheet.
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Table 3.3 Definitions for Columns H through K of the Investment Detail Worksheet

Current Price

The current price of an individual stock or the current net asset value of a
mutual fund.

Current
Purchase The number of shares purchased multiplied by the current price.
Value
The estimated amount of money paid for the interest on a bond fund or the
Estimated dividends paid on a stock or stock fund. The future value function is used to
Dividend estimate these payments. For an actual portfolio, real monetary distributions
Payments can be added to the current purchase value of the investment to calculate the
total value of an investment.
Current The current purchase value plus the estimated dividend payments. The
Investment current investment value is compared with the cost of purchase to determine
Value how much money is gained or lost.

Before we continue with the formulas in this worksheet, we will name ranges for future
use. Highlight A3:X18. On the Formulas ribbon use the Create from selection. Make sure
Top Row is selected. Uncheck Left Column.

We will add a basic formula to the Current Purchase Value and Current Investment Value

columns. For the Estimated Dividend Payments column, we will use the FV (future value)

function to estimate the dividend payments. The rate for the dividend payments comes
from the anticipated dividend yield column (D) The following explains how we add the FV
function to the Estimated Dividend Payments column:

1. Click cell J4 and type an equal sign (=).

2. Type the function name FV followed by an open parenthesis (().

3. For the Rate argument, we will use the Dividend Yield divided by 12 months. From Use in

Formula select Dividend Yield or start typing Dividend and double

Estimated

Current Curreni
click on the range name when it appears in the dropdown payments vatam [rercton
selection window. type a forward slash (/) for division, and then =FV(divi_|

Fuirate, nper, pmt, [pvl, [typel
type 12. This divides the rate in the Dividend/Yield column by 12. [T

The length of ownership of an investment is expressed in terms of

months in Column Q. Therefore, the rate for the FV function must be expressed in terms of
months by dividing the annual rate by 12.

4. Type a comma.

5. For the Nper we will use the Months Owned from column Q, which contains the number

of months owned or the term of the future value calculation. Type in Months_Owned
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6. Type a comma followed by a zero (,0). We are not calculating an annuity or periodic
investment in this example, so the PMT argument will be defined with a zero. Type a
comma to advance the function to the Pv argument.

7. For the PV argument, we will use the Cost of Purchase previously calculated in column G.
Type a minus sign (=) and start typing cost. Double click on the named range when it
appears in the drop-down selection box This is the cost of the investment purchase

8. Type a closing parenthesis ()).

9. By itself, the FV function is calculating the total value of the investment with dividends or
interest earned. To show only the amount of dividends or interest earned, we subtract the
cost of the investment purchase in G4 from the result of the FV function. Type a minus sign
(=) and click cell G4.

10. Press the ENTER key on your keyboard.

11. If necessary, adjust the decimal places for the output of the FV function to zero.

12. Copy the FV function in cell J4 and paste it into the range J5:]18 using the Paste
Formulas command.

13.1InJ19, sum the column of estimated dividends.

Figure 3.6 "Completed FV Function in the Estimated Dividend Payments Column" shows
the completed FV function in cell J4 of the Estimated Dividend Payments column. It is
important to reduce the decimal places to zero after you enter the function into cell ]4.
Excel does not display the result of the function until the decimal places are removed
because of the column width.
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Figure 3.6

AVERAGE v > ' j =Fv|Dividend__ Yield{12 Months_Owned,0,-Cost_of Purchase)-Cost_of Purchasze ()

A B J K L M N Q P Q R
1
> Descriptive Information t Value Percent of Portfolio
Estimated |Current Current Target
Dividend Investment |Percent of |Percentof |[Currentwvs |Rebalance Buy/Sell (Months |Long/Shoil
3 | Invesitment Type Symbol Payments |Value Fortfolic Portfolic Target Indicator Indicator |Owned |Indicator
4 |Bond Fund VFICX |=FV(Dividend Yield/12 Months _Owned,0,-Cost_of Purchase)-Cost_of Purchase{
5 Bond Fund VFSTX 829 10.0% 37
6 Bond Fund VWEHX 1,046 10.0% 48
7 Bond Fund VUSTX 186 10.0% 10
8 International Stock Fund |VDMIX 698 7.0% 42
9 Domestic Stock Fund  |VEIPX 547 5.0% 22
10 Domestic Stock Fund  |VISGX 40 5.0% 33
11 Domestic Stock Fund  |VIMSX 2189 5.0% 46
12  International Stock Fund [VTRIX 282 7.0% 29
13 | International Stock Fund |VEIEX 63 6.0% 9
14 | Individual Stock TRV 885 5.0% 72
15 | Individual Stock JNJ 2,380 5.0% 87
16  Individual Stock KO 132 2.0% 6
17 | Individual Stock MSFT 230 5.0% 50
18 Individual Stock IBEM 937 5.0% 100
19 Total $ 9,911 -
4 - | Investment Detail Investment List Benchmarks Price Data 1 3
Edit 3 H = [

The following steps explain how to add the formulas for the Current Purchase Value and
Current Investment Value columns:

1. Click cell 14 on the Investment Detail worksheet.

2. Enter a formula that multiplies the Current Price in cell H4 by the Shares Purchased in
cell E4.

3. Copy the formula in cell [4 and paste it into the range 15:118 using the Paste Formulas
command. While the range is still highlighted, format for comma with zero decimal places.
4. Click cell K4 on the Investment Detail worksheet.

5. Enter a formula that adds the Current Purchase Value in cell 14 to the Estimated Dividend
Payments in cell J4.

6. Copy the formula in cell K4 and paste it into the range K5:K18 using the Paste Formulas
command.

7. Click cell K19 on the Investment Detail worksheet.

8. Enter a SUM function that adds the values in the rangeK4:K18.
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Figure 3.7 "Completed Current Value Section of the Investment Detail Worksheet" shows
the completed columns of the Current Value section in the Investment Detail worksheet.
The formula used to calculate the Current Investment Value illustrates why we used the FV
function to calculate the estimated dividend or interest payments for an investment.
Investments that earn interest or dividends can achieve growth in two ways. The first way
is through interest or dividend payments. The second way is through changes in the price
paid for the investment. The formula used to calculate the Current Purchase Value is taking
the number of shares purchased for each investment and multiplying it by the current
market price. Therefore, the Current Investment Value takes into account any changes in
the investment price by adding the purchase value at the current market price to any
dividends or interest payments earned.

Figure 3.7
K20 - fe
A B E F G H J K L h
1
> Descriptive Information Purchase Current Value
Purchase Current Estimated |Current Current Target
Shares Price per | Cost of Current Purchase Dividend Investment |Percentof |Percer
3 Investment Type Symbol Purchased |Share Purchase Price Value Payments |Value Portfolio Portfo
5 Bond Fund VFSTX 750 10.68 8,010 10.73 8,048 829 8,877 1
& Bond Fund VWEHX 500 6.29 3,145 5.82 2,910 1,046 3,956 1
7 Bond Fund VUSTX 500 11.00 5,500 10.88 5.440 186 5,626 1
8 International Stock Fund [VDMIX 500 14.68 7,340 10.52 5,260 698 | 5,958
9 Domestic Stock Fund VEIPX 500 23.35 11,675 21.51 10,755 547 11,302
10 Domestic Stock Fund VISGX 250 19.33 4,833 23.67 5918 40 5,958
11 Domestic Stock Fund  |VIMSX 250 22.41 5,603 21.70 5425 219 | 5,644
12 International Stock Fund |VTRIX 250 22.83 5,708 33.30 8,325 282 8,607
13 International Stock Fund |VEIEX 250 23.74 5,935 31.80 7,850 63 8,013
14 Individual Stock TRV 150 38.14 5,721 55.54 8,331 885 9,216
15 Individual Stock JNJ 150 53.30 7,995 61.94 9,291 2,380 11,671
16 Individual Stock KO 150 62.46 9,369 65.50 9,825 132 9,957
17 Individual Stock MSFT 75 28.02 2,102 27.85 2,088 230 2,319
18 Individual Stock IBM 75 87.68 6,576 | 146.67 11,000 937 11,938
19 Total 5,100 $ 96,628 $ 9,911 | $117,857
20 |
14 o | Investment Detail nvestment List Benchmarks Price Data * 1 »

Table 3.4 "Definitions for Columns L through R of the Investment Detail Worksheet"
provides definitions for the Percent of Portfolio section of the Investment Detail worksheet
(Columns L through R).
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Table 3.4 Definitions for Columns L through R of the Investment Detail Worksheet

Current The current investment value divided by the total current value of the
Percentof |investment portfolio.
Portfolio
Target The planned percentage each investment is intended to have for the entire
Percentof |, rtfolio.
Portfolio
Currentvs. [The difference between the Current Percent of Portfolio column and the
Target Target Percent of Portfolio column.
Shows which investments do not match the target percentage of the portfolio.
For example, as one investment increases in value due to an increase in
Rebalance mark.et price, it will comprise {;1 greater percentagv? of the p?rtfoho. This may
Indicator require that some shares of this asset be sold and invested in other areas that
may have decreased in value. This is known as rebalancing the portfolio, and it
helps you sell investments when prices are high and buy investments when
prices are low.
Buy/Sell Based on the results of the Rebalance Indicator, a logical function is used to
Indicator indicate whether an investment should be purchased or sold.
Months Shows how many months an investment is owned. The length of ownership is
owned expressed in terms of months since dividend payments on stock funds and
interest payments on bond funds are distributed monthly.
Shows whether an investment has been owned long enough to qualify as a
long-term investment, which is greater than twelve months. The amount of
Long/Short _ ) _ _ _
. taxes paid on the amount of money gained for a short-term investment is
Indicator

oreater than a long-term investment. Therefore, there is a tax incentive to
hold investments for more than twelve months.

The Percent of Portfolio section of the Investment Detail worksheet (Columns L through R)
requires two formulas and one function. The following steps explain how we add them to

the worksheet:
1. Click on cell K19 and name the cell Total Current_Value.
2. Click cell L4 in the Investment Detail worksheet.

©
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3. Enter a formula that divides the Current Investment Value in cell K4 by the
Total_Current_Value in cell K19.

4. Copy the formula and paste it into the range L5:L18 using the Paste Formulas command.
5. Click cell N4 in the Investment Detail worksheet.

6. Enter a formula that subtracts the Target Percent of Portfolio (cell M4) from the Current
Percent of Portfolio (cell L4): L4-M4.

7. Copy the formula and paste it into the range N5:N18 using the Paste Formulas command.
8. Click cell Q19 in the Investment Detail worksheet.

9. Enter an AVERAGE function that calculates the average of the values in the range Q4:Q18.

Figure 3.8 "Percent of Portfolio Section of the Investment Detail Worksheet “shows the
results of adding two formulas and a function to the Percent of Portfolio section of the
Investment Detail worksheet. Notice the absolute reference added to the cell reference for
K19 in the formula in the Current Percent of Portfolio column.

Figure 3.8
AVERAGE x W e =K4/Total_Current_value
A B L M N (0] P Q
1
> Descriptive Information Percent of Portfolio
Current Target
Percent of |Percent of |Currentvs |Rebalance Buy/Sell |Months |Long/!
3 Investment Type Symbol  Portfolio Portfolio Target Indicator Indicator |Owned |Indical
4 [Bond Fund VFICX |=K4/Total Current Valuel 48
5 Bond Fund VFSTX 7.5% 10.0% 37
& Bond Fund VWEHX 3.4% 10.0% 48
7 Bond Fund VUSTX 4 8% 10.0% 10
8 International Stock Fund |VDMIX 5.1% 7.0% 42
9 Domestic Stock Fund VEIPX 9.6% 5.0% 22
10 Domestic Stock Fund VISGX 5.1% 5.0% 33
11 Domestic Stock Fund VIMSX 4.8% 5.0% 46
12 International Stock Fund |VTRIX 7.3% 7.0% 29
13 International Stock Fund |VEIEX 6.8% 6.0% 9
14 Individual Stock TRV 7.8% 5.0% 72
15 Individual Stock JNJ 9.9% 5.0% 87
16 Individual Stock KO 8.4% 5.0% 6
17 Individual Stock MSFT 2.0% 5.0% 50
18 Individual Stock IBM 10.1% 5.0% AVERAGE function 100
output Y
19 Total | | 42.6
[ « | Investment Detail Investment List Benchmarks Price Data ® 1 [
@
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Table 3.5 "Definitions for Columns S through X of the Investment Detail Worksheet"
provides definitions for the columns in the Performance Analysis section of the Investment

Detail worksheet.
Table 3.5 Definitions for Columns S through X of the Investment Detail Worksheet

The amount of money gained or lost on an investment. It is considered

Unrealized ] ) ]
. unrealized because the loss or gain does not actually occur until the
Gain/Loss i .
investment is sold.
Percent The percentage increase or decrease based on the unrealized gain/loss
Gain/Loss and the purchase value of an investment.

The expected annual growth rate for an investment. All investments are
Target Annual expected to grow over time. The rate of growth depends on the amount of
Growth Rate risk taken. Investments that are a higher risk are expected to pay a higher

rate of return.

)Actual Annual The percentage gain/loss divided by the amount of time an investment is
Growth Rate owned expressed in terms of years.

Target vs. Actual The difference between the actual annual growth rate and the target
Growth Rate annual growth rate.

Performance A logical function will be used to indicate which investments are
Indicator underperforming with respect to the target vs. actual growth rate.

Most of the columns in the Performance Analysis section of the Investment Detail
worksheet will be completed with formulas and functions. The following steps explain how
we add them to the worksheet:

1. Click cell S4 on the Investment Detail worksheet.

2. Enter a formula that subtracts the value in the Cost of Purchase column (cell G4) from
the value in the Current Investment Value column (cellK4): K4-G4.

3. Copy the formula and paste it into the range S5:S19 using the Paste Formulas command.
While the range is still selected, format for comma with not decimal places. Note that this
formula will be used to calculate the output for the Total row in this column. The results of
the formula are showing how much money has been earned or lost for each investment. It
is important to note that these gains or losses do not actually happen unless the investment
is sold.

4. Click cell T4 on the Investment Detail worksheet.

5. Enter a formula that divides the Unrealized Gain/Loss (cell S4) by the Cost of Purchase
(cell G4): S4/GA4.

020
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6. Copy the formula in cell T4 and paste it into the range T5:T19 using the Paste Formulas
command.

7. Click cell V4 on the Investment Detail worksheet.

8. Enter a formula that divides the Percent Gain/Loss (cell T4) by the result of dividing the
Months Owned (cell Q4) by 12: T4/(Q4/12). Dividing the Months Owned value by 12
expresses the amount of time an investment has been owned in terms of years. The
benchmark growth rates for most investments are expressed in terms of annual return
rates. Therefore, this formula must first express the amount of time an investment has been
owned in terms of years. Then the total percentage gain or loss for each investment is
divided by the length of ownership in years to calculate the actual annual rate of return.

9. Copy the formula in cell V4 and paste it into the range V5:V19 using the Paste Formulas
command.

10. Click cell W4 on the Investment Detail worksheet.

11. Enter a formula that subtracts the Target Annual Growth Rate (cell U4) from the Actual
Annual Growth Rate (cell V4): V4-U4.

12. Copy the formula in cell W4 and paste it into the range W5:W18 using the Paste
Formulas command.

Figure 3.9 "Performance Analysis Section of the Investment Detail Worksheet" shows the
results of the formulas added to the Performance Analysis section of the Investment Detail
worksheet. This completes the required formulas and functions necessary to add before
moving on to the logical and lookup functions of the chapter.

Figure 3.9 Performance Analysis Section
T AVE - xXv A :--TA—;.
H Q R 5 | u v W X
’ { The Months Ownad i |
» _ ooy
, Descriptive Information ’ Performance Analysis
o o Y - .
Monthe Long/Short |Unrealized Percent Target Annual |Actual Annual T t ve Actual Performance

i investment Type Symbol Owned | Indicator Gain'Loss Gain/Loss |[Growth Rate |Growth Rat rowth Rate Indicator

¢ Bond Fund EE D $ 1897, 2385%, 4.60%)|=T4/(Q4/ } 1.36%]

, Bond Fund \VFSTX | 37| § 867 | 10.82%]| 3.20% 351% 0.31%|

& Bond Fund VWEHX | 48 $ 811 25.79%| 7.20% ; B 45¢ -0.75%,

/ Bond Fund WUSTX_ | 10, $ 126] 220%  4.00%| 2.75% =1.25%),

8 International Stock “'.nd "D!‘ X | 42! S ‘I .’Su -18.82%| 8.00%| -5.38% -13.38%)]

1 Domestic Stock Fund VEIPX 22 3 8 DO‘ -1.74% 9.74%

10 Domestic Stock Fund |V ISG)« | 33! $ 10.00% 8 47% -1.53%]

1 Don*esuc Stock Fund VIN 1Sx | 48 $ 10 00% 0.19% -9.81%,|

12 International Stock ‘u:g)lﬁl)}i 29 S 10.00%| 21.02% 11.02%

13 International Stock Fund [VEIEX | 8! S 12.00%| 46.67% 34.87%!

14 Individual Stock TRV 72 s 8.00% 10.18%) 2.18%

15 Individual Stock N |87 s 8.00%|  ©6.34%) -1.66%)|

16 Individual Stock KO | 6, S 8.00¢ 1’ 12.55%) 4.55%,

) Individual Stock IMSFT | 50! S 10.00%| 2.49%) -7.51%

18 Individual Stock IBM 100 $ 10.00% 9.78% -0.22%)

| The current annus |

19 Total 428 5.19% —— growth rate for
ol \ the portfolia
e W) Potfolio Summiary | Investment Detail |~ Investment List |~ Sendwratks | Price D318 e —
@)1
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The Logical Test

Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.02 if starting here.)
A key component for the logical functions that will be demonstrated in this section is the
logical test. A logical test is used in logical functions to evaluate the contents of a cell
location. The results of the logical test can be either true or false. For example, the logical
test C7 = 25 (read as “if the value in cell C7 is equal to 25”) can be either true or false
depending on the value that is entered into cell C7. A logical test can be constructed with a
variety of comparison operators, as shown in Table 3.6 "Comparison Operator Symbols and
Definitions". These comparison operators will be used in the logical test arguments for the
logical functions demonstrated in this chapter.

Table 3.6 Comparison Operator Symbols and Definitions

= Equal To <> Not Equal To
> Greater Than >= Greater Than or Equal To
< Less Than <= Less Than or Equal To

Alogical test will be used to evaluate the contents of a cell location in the Investment Detail
worksheet. We will first demonstrate how the logical test is used to evaluate the contents of
a cell location. Then we will use this logical test in the IF function, which will be
demonstrated next. The following steps explain how the logical test is constructed:

1. Click cell R4 on the Investment Detail worksheet.

2. Type an equal sign (=).

3. Click cell Q4.

4. Type the greater than sign (>) followed by an equal sign(=).

5. Type the number 12. This completes the logical test, which is shown in Figure 3.10
"Logical Test Entered into the Investment Detail Worksheet". The logical test would be
stated as: “If the value in cell Q4 is greater than or equal to 12.”

6. Press the ENTER key on your keyboard. Notice that the output of the logical test is the
word TRUE. This is because the value in cell Q4 is 48, which is greater than 12. 7. Copy the
logical test in cell R4 and paste it into the range R5:R18 using the Paste Formulas
command.
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Figure 3.10 Logical Test Entered into the Investment Detail Worksheet

E i ®- - GBI Excel Objective 3.00
Re - (= & | =04>=12

[l A i 8 P & ] R

1 = SO 3 3 {

, Descriptive Information

Buy/Sell Months |Long/Short

3 Investment Type Symbol O
_4 Bond Fund VFICX 48] TRUE

S Bond Fund VFSTX 37 TRUE

6 Bond Fund VWEHX 48 TRUE

7 Bond Fund VUSTX # 10| FALSE |

8 International Stock Fund |VDMIX 42 TRUE

9 Dc tic Stock Fund VEIPX 22| TRUE

10 D tic Stock Fund __ |VISGX 33| TRUE | S S
11 D¢ tic Stock Fund VIMSX 46| TRUE logical test ks either
12 International Stock Fund |VTRIX 29| TRUE TRUE or FALSE.
13 International Stock Fund |VEIEX 8| FALSE

14 Individual Stock TRV 72| TRUE |

15 Individual Stock The output of this 87| TRUE

16 Individual Stock e s 6| FALSE

17 Individual Stock tess than 12, 50| TRUE |

18 Individuai Stock BV 100 TRUE

19 Total 426

a0 - - - -
Mo« v | Investment Detall | Investment List Benchmarks Price Data "2

Figure 3.11 "Output of the Logical Test" shows the results of the logical test after it is

pasted into the range R5:R18. Notice that for any values that are less than 12 in the range

Q4:Q18, the logical test produces an output of FALSE.

Figure 3.11 Output of the Logical Test

Eld - -G | | ‘Excel Objective 3.00 - Microsoft Excel

B - e rories mac om A Ve s
B :. - - A - P = - K
g (BZU D A EEBREE A $-% 0 WA S

Rebalance |Buy/Sell |Months |Long/Short |Unre
3 Investment Type Symbol Indicator Indicator |Owned |Indicator Gain
4 Bond Fund VFICX 48/=Q4>=12 |8
5 Bond Fund VFSTX 37 4 $
6 Bond Fund VWEHX 48 b
7 Bond Fund VUSTX 10 3
8 International Stock Fund |VDMIX 42 This fogical test is
9 Domestic Stock Fund VEIPX 22
10 Domestic Stock Fund VISGX 33 than or equal to 12.
11 Domestic Stock Fund VIMSX 46

(cc) (WIGEAD) . )
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IF Function

Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.03 if starting here.)
The IF function is used to produce a custom output based on the results of a logical test. If
the results of the logical test are TRUE, the IF function will display a specific number or
text, or perform a calculation. If the results of the logical test are FALSE, the IF function will
display a different number or text, or perform a different calculation.

=[F(Logical_Test, Value_if _true, Value_if _false)
The arguments of the IF function are defined in Table 3.7 "Arguments for the IF Function".
Table 3.7 Arguments for the IF Function

The results of the test must yield either a true or false result. For example,
the test C7>25 would be read as if C7 is greater than 25. 1f the number 30 is
entered into cell C7, the logical test is true. If 20 is entered into the C7 the
Logical_test result would be false.

If you are evaluating a cell that contains text data, the text in the logical test
must be placed inside quotation marks. For example, if you wanted to test if
the word Long is in cell C7, the logical test would be C7 = “Long”.

The output that will be displayed by the function or the calculation that will
be performed by the function if the results of the logical test are true. This
[Value_if_true] |argument can be defined with a formula, function, number, or text.
However, when defining this argument with a text output such as the word
Long, it must be placed inside quotation marks (“Long”).

The output that will be displayed by the function or the calculation that will
be performed by the function if the results of the logical test are false. This
[Value_if_false] [argument can be defined with a formula, function, number, or text.
However, when defining this argument with a text output such as the word
Long, it must be placed inside quotation marks (“Long”).

We will use the IF function in the Percent of Portfolio section of the Investment Detail
worksheet. We will use the logical test that was previously demonstrated within the IF
function to determine if an investment has been held for a short or long period of time. For
tax purposes, an investment is considered short-term if it is held less than twelve months.
This requires the investor to pay a higher tax percentage for any profit earned on the
investment. An investment held twelve months or longer is considered a long- term
investment. The following explains how the IF function is used to identify which
investments are long term or short term:
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1. Highlight the range R4:R18 on the Investment Detail worksheet and press the DELETE
key on your keyboard. This will remove the logical test and allow us to replace it with an IF
function.

2. Click cell R4 on the Investment Detail worksheet.

3. Click the Formulas tab on the Ribbon.

4. Click the Logical button in the Function Library group of commands.

5. Click the IF function from the list of functions (see Figure 3.12 "Selecting the IF Function
from the Function Library"). This opens the Function Arguments dialog box.

Figure 3.12 Selecting the IF Function from the Function Library

Click here to select from a
list of logical functions.

" -
® 34 Trace Precedent g h
%

S Trace [oe——bemte sl
Narma -

Time » F..l; e~ Trg* Funchions = Manager u:_ gate from Selection _l/, Ramao C’;;’;;{;:gm':zx’::‘m

‘| d ¥ - v Excel Obsective 3.00 - Microsoft Excel

[ [
fx u f:zl &)

m --n', Foanoal x,le

Revtew View

A - R S
i : i IF(logical_test value if true value if false) L
, Descriptive Informa o siuther s condh et »o  Portfolio
i i jce Buy/Sell |Months |Long/Short |Unrealize
3 Investment Type e Press 71 for marn hetp 14 Indicator |Owned |Indicator Gain/Loss
4 Bond Fund it ()X ) W 5. _ a8 $ 1,69
5 Bond Fund VFSTX 10.0% -2.5% 37 S 8¢
& Bond Fund VWEHX 10.0% -6.6% 48 S 81
7 Bond Fund VUSTX 10.0% -5.2% | 10 $ 12
8 International Stock Fund |VDMIX 7.0% -1.9% 42 $ (1,38
9 Domestic Stock Fund  [VEIPX 5.0% 4.6% 22 $ (37
10 Domestic Stock Fund  |VISGX 5.0% 0. 1“’ | 33 $ 1,12
11 Domestic _Sthk Fund = yngs_xm  50% -0.2% | = 46 1S 4
3 lebasnatinnal Ctanl Cuwd WrTDIY 7T Ao/ n 20« AN e "n"an

6. Click in the Logical_test argument (see Figure 3.13 "Logical_Test Argument Defined").
7. From the Use in Formula select the range Months_Owned.

8. Type the greater than sign (>) followed by an equal sign(=).

9. Type the number 12.

Figure 3.13 "Logical_Test Argument Defined" shows the appearance of the IF Function
Arguments dialog box after defining the Logical_test argument. Notice that next to the
Logical_test input box, Excel shows that the results of the test are true. This makes sense
given that the value in cell Q4 is 48, which is greater than 12.
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Figure 3.13 Logical_Test Argument Defined
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35 It is being constructed.

10. Press the TAB key on your keyboard to advance to the next argument, which is
Value_if_true.

11. Type the word Long in quotation marks. If you forget to put words or text in quotation
marks using the Function Arguments dialog box, Excel will insert the quotation marks for

you.
12. Press the TAB key on your keyboard to advance to the next argument, which is
Value_if false.

13. Type the word Short in quotation marks.

14. Click the OK button on the Function Arguments dialog box to complete the function.
15. Copy the IF function in cell R4 and paste it into the range R5:R18.

Integrity Check - Placing Text in Quotation Marks for Logical Functions

If you are using a logical function to evaluate text data in a cell location, or if you are
using a logical function to output text data, the text must be placed inside quotation
marks. For example, if you are using a logical function to evaluate whether the word
Long is entered into cell B5, the logical test must appear as follows: B5= “Long”. If you
omit the quotation marks, the function may produce an erroneous false result for the
test.
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Figure 3.14 "Completed Function Arguments Dialog Box for the IF Function “shows the
completed Function Arguments dialog box for the IF function. Notice that the results of the
function are displayed in the dialog box. Since the value in cell Q4 is greater than 12, the
word Long will be displayed in cell R4.

Figure 3.14 Completed Function Arguments Dialog Box for the IF Function
4 T
e [T A Page L T ormade @a e
I > Y "
nevon A v
F
Logical bt ooty Owneds =13 E Y e
Veue f e Ly o - Wy a a
Ve it fuiwe  “Shat - ot |
! « ey
. MECRS wterter @ CONERON | Wl A T Do wakee F TILE. and srather ewiee f Fag SE l I
Vihen U fules » M stlur It retsad £ Lagem Dot o FALSE. F sl FALSE » retened The results of the
function are shown here.
3 s L. LA el
$J rammmenn o Loy 48{""Short”) |$ 1,
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the function greater than 12,

Figure 3.15 "IF Function Output" shows the completed Long/Short Indicator column on the
Investment Detail worksheet. Notice the word Short is displayed for any investment held
less than twelve months.

Figure 3.15 IF Function Output
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Assumption Tables

Assumption tables are set up and used in Excel worksheets to avoid entering actual
numbers into a function. Instead, they provide a convenient area to enter the variables in
your data that might change. For instance, payments on a mortgage could be 12 (monthly),
26 (every two weeks), 4 (quarterly), or 2 (semi-annually). By providing a cell to link to in
your functions, you only need to change that one cell to change the results of your formulas.
We will set up assumption tables in our Excel file. The fields in the file will be named so that
the function arguments are easy to understand. Remember that naming a cell will make it
an absolute cell reference. It is the equivalent of $A$1 where both the row and column
reference are anchored.

The OR Function

Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.04 if starting here.)
The OR function is like the IF function in that it uses a logical test to evaluate the contents
of a cell location. However, the OR function allows you to define several logical tests as
opposed to just one.

If one of the logical tests is true, the output of the function will be the word TRUE. If all the
logical tests are false, the output of the function will be the word FALSE. This differs from
the IF function because the output of the function is only the word TRUE or the word
FALSE. As a result, the OR function is commonly used within the IF function to enable
specific outputs to be defined.
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The purpose of this column is to identify any investment where either the Unrealized
Gain/Loss is less than zero or the Target vs. Actual Growth Rate is less than -1%. We will
use the function in the logical test of an IF function so we can define a specific output based
on the results of the OR function. We will set up the assumption table and then
demonstrate how the OR function works by itself, which is outlined in the following steps:
1. Click cell A21 in the Investment Detail worksheet.

2. Type Assumption Table and press Enter

3.In cell A22 type Unrealized Gain Loss <

4.1In cell B22 type 0

5.1n cell A23 type Actual Growth Rate <

6. In cell B23 type ( -1%) (minus 1 percent)

7. Highlight cells A22:B23, on the Formula Ribbon, Defined Names section, Create from
Selection. Make sure column is checked and click OK

8. Click cell X4 and type an equal sign (=).

9. Type the function name OR and double click on the function when it appears in the
function list.

‘

Bor |
10. Click cell S4 on the Investment Detail worksheet. (This is the first cell we are testing in
our logical test.)
11. Type the less than symbol (<) then click on cell B22. This completes the first logical test,
which is evaluating if the value in cell S4 is less than zero. The named cell
Unrealized_Gain_Loss will appear in your function.
12. Type a comma. This advances the function to a second logical test.
13. Click cell W4 on the Investment Detail worksheet. (This is the second cell we are testing
in our logical test.)
14. Type the less than symbol (<) then click on cell B23. (The named cell
Actual_Growth_Rate will appear in your function.) This completes the second logical test,
which is evaluating if the value in cell W4 is less than -1%.
15. Type a closing parenthesis ()) and press the ENTER key on your keyboard.
16. Copy the OR function in cell X4 and paste it into the range X5:X18 using the Paste
Formulas command.
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Figure 3.16
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Assumption Table

Figure 3.16 "Completed OR Function by Itself" shows the construction and result of the OR
function by itself. Notice that the only output of the function is the word TRUE or the word
FALSE. If either the Unrealized Gain/Loss is less than zero or the Target vs. Actual Growth
Rate is less than -1%, the function shows the word TRUE. However, these descriptions will
not be helpful for the person using this worksheet. Displaying the words OK or Warning
would be far more helpful in identifying investments that need to be evaluated. The only
way we can return a text response to the result of the OR function is to nestitin an IF
function. We can do this if we use the OR function as the logical test argument of the IF
function.

The following steps explain how to accomplish this:

1. Highlight the range X4:X18 on the Investment Detail worksheet and press the DELETE
key on your keyboard. We are going to start over by creating an IF function.

2. Click cell X4 on the Investment Detail worksheet.

3. Type an equal sign (=).

4. Type the function name IF followed by an open parenthesis (().

5. Type the function name OR followed by an open parenthesis ((). The OR function is being
placed into the logical_test argument of this IF function.

6. Click cell S4 on the Investment Detail worksheet.

7. Type the less than symbol (<) click cell B22.

8. Type a comma. This advances the function to a second logical test.

9. Click cell W4 on the Investment Detail worksheet.
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10.Type the less than symbol (<) then click cell B23.

11. Type a closing parenthesis ()).

12. Type an equal sign (=).

13. Type the word TRUE. Do not put the word inside quotation marks.

14. Type a comma. This completes the logical_test argument of the IF function. We can now
go on to define the value_if_true and the value_if false arguments. This will allow us to
specify what the output of the function should be instead, using the OR function outputs of
either TRUE or FALSE.

15. Type the word Warning. Be sure to enclose the word in quotation marks.

16. Type a comma. This will advance the function to the value_if_false argument.

17. Type the word OK. Be sure to enclose the word in quotation marks.

18. Type a closing parenthesis ()) and press the ENTER key on your keyboard.

19. Copy the IF function in cell X4 and paste it into the range X5:X18 using the Paste
Formulas command.

Figure 3.17 "OR Function in the Logical Test of the IF Function" shows the OR function
within the logical_test argument of the IF function. The logical test of the IF function is now
evaluating if the results of the OR function are true.

Figure 3.17

Performance
Indicator
=IF(OR(S4<Unrealized_Gain_Loss, W4<Target_vs_Actual_Growth)=TRUE,"Warning", "OK")
OK Vo [ A
oK OR function used as - = e :
Warning logical test in the IF The word TRUE.‘.vhlr:h is a possible
PEVES NORL 1 Wt It of the OR function is not

Warning e resu |
Warnina ; enclosed in quotes

The AND Function

Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.05 if starting here.)

The portfolio manager wants to create a function that will help him make decisions about
buying, holding, or selling different investments in the portfolio. The criteria around the
decision will be:

e Buy when the fund’s Current vs Target percent of portfolio value is less than 1%
AND the fund’s Unrealized Gain/Loss is greater than 0.

e Otherwise sell or hold the fund in the portfolio.
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He will do that by using the AND as the logical test to decide to buy, sell or hold the fund.

The AND function is almost identical to the OR function in that it is composed of only logical
tests and produces one of two possible outputs: TRUE or FALSE. However, all logical tests
defined for the AND function must be true to produce a TRUE output. If one logical test is
false, the function will produce a FALSE output. We will use the AND function to complete
the Buy/Sell Indicator column on the Investment Detail worksheet. This column will show
either the word Buy or the words Hold or Sell based on the results of the logical test
argument of an IF function. We will expand our assumption table to incorporate these new
parameters and then use the AND function to define the logical test argument of the IF
function. The following steps explain how to accomplish this:

1. In cell A25 Type: Hold/Sell Criteria:
2.1In cell A26 type Buy Current vs Target<
3. In cell B26 enter (-1%)

4.1n cell A27 type Long Term >

5.1In cell B27 enter (12)

6. In cell A28 enter Sell Target vs Growth >
7.1n cell B28 enter 1%

8. In cell A29 enter Unrealized Gain >=
9.1n cell B29 enter (0).

10. We need to name the new cells. Name the new assumption cells by highlighting
A26:B29 and on the Formula ribbon, Create from selection. Make sure left column is
checked and click OK.

11. Click cell P4 on the Investment Detail worksheet.
12. Type an equal sign (=).

13. Type the function name IF followed by an open parenthesis ((). The logical test we will
use is the criteria given above. We will test to see if the Current vs Target percent of
portfolio value is less than 1% AND the fund’s Unrealized Gain/Loss is greater than 0.
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14. Type the function name AND followed by an open parenthesis ((). The AND function is
being placed into the logical_test argument of this IF function.

15.Click cell N4(the fund’s current vs. target value) and then type the less than symbol(<).
16. Click cell B26. Buy Current_vs_Target named cell will appear.

17. Type a comma. This advances the AND function to the second argument in the AND
function.

18. TypeS4. (Unrealized gain/loss) (Your function maybe overlapping S4 and you may not
be able to click on it.)

19. Type a greater than symbol (>) followed by an equal sign (=). These symbols are used
to evaluate if the value in a cell location is greater than or equal to a target value.

20. Click on cell B22. This will place your named cell Unrealized_Gain into the AND.
21. Close the AND function by closing parenthesis ())

22. Type an equal sign (=) followed by the word TRUE. Do not enclose the word in
quotation marks.

23. Type a comma. This advances the IF function to the value_if true argument.

24. Type the word Buy enclosed in quotation marks as shown in Figure 3.19 "Results of the
AND Function in the Logical Test Argument of an IF Function". If the Current vs. Target
value is less than -1% and the Unrealized Gain/Loss is greater than or equal to zero, the
function will show the word Buy. In other words, if the investment is less than the desired
percentage for the total portfolio and it is currently not losing money, we will buy more of
that investment, so it is in line with the target percentage of the portfolio.

25. Type a comma.

26. Type the words “Hold or Sell” enclosed in quotation marks. For all other investments
that are not designated with a Buy indicator, the function will show the words Hold or Sell.
This indicates that an investment could either be held or sold.

27. Type the closing parenthesis ()). Then press the ENTER key on your keyboard. You
should see the result “Buy” in cell P4.
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28. Copy the IF function in cell P4 and paste it into the range P5:P18 using the Paste
Formulas command or the Auto fill.

29. Increase the width of Column P to 12 points.

Figure 3.18 "AND Function Placed in the Logical Test of an IF Function" shows the
appearance of the AND functions that has been added to the logical test of the IF functions.

Figure 3.18 AND Function Placed in the Logical Test of an IF Function
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Figure 3.19 "Results of the AND Function in the Logical Test Argument of an IF Function"
shows the results of the completed AND function within an IF function after it is copied and
pasted into the range P5:P18.

Figure 3.19 Results of the AND Function in the Logical Test Argument of an IF Function
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Simple Nested IF Functions
Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.06 if starting here.)

When constructing the IF function, the logical test can produce only two potential
outcomes when evaluating the data in a cell. In addition, the function can produce only two
possible outputs, which are defined in the value_if_true and value_if_false arguments.
However, there may be situations when you need to test for several possible outcomes,
which may require more than two possible outputs. To accomplish this, you need to create
a nested IF function. A nested IF function is when either the value_if true or value_if false
arguments are defined with another IF function.

For the Personal Investment workbook, a nested IF function is required to complete the
Rebalance Indicator column (Column O) on the Investment Detail worksheet (see Figure
3.19 "Results of the AND Function in the Logical Test Argument of an IF Function"). The
purpose of this column is to indicate where the portfolio needs to be rebalanced.

Looking at the Current vs. Target column (Column N) you can see that several investments
have a significant negative number where the investment value has fallen below the target
percentage for the portfolio. Other investments have a significant positive number where
the investment has exceeded the target percentage for the portfolio. For this portfolio, a
number greater than 1% or less than -1% will be considered significant. Therefore, we will
need to assess three possible outcomes when creating a logical test that evaluates the
values in Column N. Those are:

e The first test will be if the Current vs. Target value is greater than 1% we will

Rebalance the portfolio.

e The second test will be if the Current vs. Target value is less than -1% we will

Rebalance the portfolio.

e The third test will be if both the first test and the second test are false, we are OK

with the portfolio.

Because this problem involves three tests, we need to construct a nested IF function to
produce the outputs in the Rebalance Indicator column. The first thing we will do is add to
our assumption table.

1. In cell A31 type Rebalance Portfolio

2.In cell A32 type Low Current vs. Target
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3. In cell B32 type -1% (It is important to use the percent symbol (%) after the number 1. If
you omit the percent symbol, Excel will test if the value in cell N4 is greater than 100%.)

4.In cell B33 type High Current vs. Target
5.1n cell C33 type 1%

6. Name the new assumptions by highlighting cells A32:B33 and Create from selection on
the Formula ribbon. Make sure Left Column only is checked.

Now that the assumption table has been created we can use the following steps to create
the Nested IF:

1. Click cell 04 on the Investment Detail worksheet.

2. Type an equal sign (=).

3. Type the function name IF followed by an open parenthesis (().
Now the logical test:

4. Click cell N4.

5. Type the greater than symbol (>) then click on cell B33 or find the named cell
(High_Current_vs_Target), in the Use in Formula drop-down from the Formulas ribbon.

6. Type a comma.
Now the Value_if _true:

7. Type the word Rebalance inside quotation marks. When using text data to define any of
the arguments for the IF function, the text must be placed inside quotation marks.

8. Type a comma.
The Value_if_false argument will be another IF function.

9. Start another IF function by typing the function name IF followed by an open parenthesis

(O-

Second IF function’s logical test.

10. Click cell N4.
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11. Type the less than symbol (<) then click on cell B32 or find the named cell
(Low_Current_vs_Target), in the Use in Formula drop-down from the Formulas ribbon.
12. Type a comma.

Second IF’s Value_if_true argument.

13. Type the word Rebalance inside quotation marks.

14. Type a comma.

Second IF’s Value_if_false argument.

15. Type the word OK inside quotation marks.

16. Type two closing parentheses ())). Since two IF functions were started, there are two
open parentheses in the function. As a result, we need to add two closing parentheses;
otherwise, Excel will produce an error message stating that a closing parenthesis is
missing. Excel color codes the parenthesis so you know which function you are closing with
each colored parenthesis.

17. Press the ENTER key on your keyboard.

18. Copy the nested IF function in cell 04 and paste it into the range 05:018 using the Paste
Formulas command.

Integrity Check - Using Logical Functions to Evaluate Percentages

If you are using a logical function to evaluate percentages in a cell location, be sure to use
the percent symbol when defining the logical test. For example, if you are testing cell
location B5 to determine if the value is greater than 10%, the logical test should appear
as follows: B5>10%. If you omit the percent sign, the logical test will evaluate cell B5 to
see if the value is greater than 1000%. This may erroneously force the function to
produce the value_if false output. You can also convert the percentage to a decimal in the
logical test. For example, in decimal form, the logical test can be constructed as follows:
B5>.10.

Figure 3.20 "Completed Nested IF Function" shows how the completed nested IF function
should appear in cell 04 of the Investment Detail worksheet. In addition, we see the results
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of the function after it was pasted into the range 05:018. Notice that for any investment
where the Current vs. Target value is between plus or minus 1%, the word OK appears.

Figure 3.20 Completed Nested IF Function
IF - x v I =IF{N4>High_Current_Vs._Target,"Reblance",IF{N4<Low_Current_Vs._Target,"Rebalance","OK"))
A B N 0 P Q R 5 T u
1
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13 International Stock Fund |[VEIEX 0.8%|0OK Hold or Sell 9|Short $ 2078 35.01% 12.00%
14 Individual Stock TRV 2.8%|Reblance |Hold or Sell 72|Long $ 3,495 61.09% 8.00%
15 Individual Stock JNJ 4.9% |Reblance [Hold or Sell 87|Long $ 3676 45.98% 8.00%
16 Individual Stock KO 3.4%|Reblance |Hold or Sell 6|Short $ 588 6.28% 8.00%
17 |Individual Stock MSFT -3.0%|Rebalance |Buy 50|Long $ 218 10.36% 10.00%
18 Individual Stock IBM 5.1%|Reblance |Hold or Sell 100|Long $ 5,362 81.53% 10.00%
19 Total 42.6 $21,229 | 21.97%
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Nested Logical Functions

Let’s revisit the IF(AND) function we created earlier. We will change the IF function so that
it will nest a second IF and give us a Hold or Sell decision. The additional condition we are
adding to our previous function is:

e Sell when

o the Current vs Target percent is greater than 1,
o the Unrealized Gain/Loss is greater than or equal to zero,
o0 AND the Months Owned is greater than 12.

e Otherwise Hold

Change the existing IF(AND) by:

1. Return to the Buy/Sell Indicator Column

2. Click the F2 function key to enter the edit mode. (You can also double-click in the cell.)
3. Position your cursor after the “Buy”, Make sure you are on the right side of the comma.

Now we will test to see if we should Hold or Sell by inserting a second IF function as the
false result for our first IF function.

4. Type the function name IF followed by an open parenthesis (().

5. Type the function name AND followed by an open parenthesis ((). The AND function is
being placed into the logical_test argument of this [Ffunction.

6. Click cell N4(the fund’s current vs. target value) and then type the less than symbol(=).
7. Click cell B26. Your Current_vs_Target named cell will appear.

8. Type a comma. This advances the AND function to the second logical test.

9. Click cellS4. (Unrealized gain/loss)

10. Type a greater than equal to (>=). These symbols are used to evaluate if the value in a
cell location is greater than or equal to a target value.

11. Click on cell B22. This will place your named cell Unrealized_Gain_Loss into the AND.
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12. Type a comma.

13. Last, we will test to see if the Months Owned is greater than 12 which will put us into
the long-term investment category. Click on cell R4.

14. Type a greater than (>)
15. Click on cell B27. Long Term will show in your formula.
16. Close the parenthesis for the AND function.

17. Type an equal sign (=) followed by the word TRUE. Do not enclose the word in
quotation marks. Type a comma.

18. Type the word “Sell” enclosed in quotation marks.
19. Type a comma

20. Type the word “Hold” enclosed in quotation marks. For all other investments that are
not designated with a Buy indicator, the function will show the words Hold or Sell. This
indicates that an investment could either be held or sold.

21. Type two closing parenthesis ())) one to close the second IF function and the second to
close the first IF function.

22.Then press the ENTER key on your keyboard.

Figure 3.20b

Buy/Sell |Months Long/Short |Unrealized |Percent  Target Annual |Actual Annual |Target vs Actual|Performance
GainlLoss

Indicator | Owmed  Indicator | _GainILoss Growth Rate  |Growth Rate |Growth Rate  |Indicator
=IF(AND(N4<Buy Target vs_Growth,S4>Unrealized_Gain_Loss|=TRUE,"Buy" IF{AND(N4>Sell_Target_vs_Growth,54>Unrealized_Gain_Loss,Q4>Long_Term|=TRUE,"Sell""Hold")|
| aTlona 1S 8671 1082%  320%  351% 0.31%l0K |
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Figure 3.20c

A B N s} P Q R S
1
> |Descriptive Information Percent of Portfolio

Current vs. [Rebalance |Buy/Sell Months [Long/Short |Unreali
3 |Investment Type Symbol | Target Indicator Indicator Owned |Indicator GainlLc
4 |Bond Fund VFICX -2.5%|Rebalance |Buy 48|Long $ 1t
5 |Bond Fund VFSTX -2.5%|Rebalance |Buy 37|Long $
6 |Bond Fund VWEHX -6.6% |Rebalance |Buy 48|Long $§ 1
7 |Bond Fund VUSTX -5.2% |Rebalance [Buy 10|{Short $ )
8 |International Stock Fund |[VDMIX -1.9% |Rebalance |Hold 42|Long $ (1.
9 |Domestic Stock Fund VEIPX 4.6% |Rebalance |Hold 22|Long $
10 |Domestic Stock Fund VISGX 0.1%|0K Hold 33|Long $ 1
11 |Domestic Stock Fund VIMSX -0.2%| 0K Hold 46(Long $
12 |International Stock Fund [VTRIX 0.3%|0K Hold 29|Long $ 2!
13 |International Stock Fund |VEIEX 0.8%|0K Held 9|Shert $ 2!
14 |Individual Stock TRV 2.8% |Rebalance [Sell 72|Long $ 3.
ar leaAdlddiiml Sdaanls LY A ANy | BDakalamas Al BT Aama~ - S

Why?

Use AND or OR functions within IF functions

The benefit of using the AND or OR functions within the IF function is that doing so
reduces the need to construct lengthy nested IF functions. It becomes increasingly
difficult to manage the accuracy of lengthy nested IF functions. The AND and OR
functions allow you to test for a variety of conditions in a cell location, which can reduce
the need to nest multiple IF functions. Examine the nested if function in cell 04 on the
Investment Detail worksheet. Can you recreate this without nesting the IF function?

Basic Conditional Formats
Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.07 if starting here.)

A feature related to the skills used to create logical functions is conditional formatting.
Conditional formats allow you to apply a variety of formatting treatments based on the
contents of a cell location. A logical test like the ones used in the IF, AND, and OR functions
is used to evaluate the contents of a cell and apply a designated formatting treatment. For
example, looking at Figure 3.20 "Completed Nested IF Function", you will notice that the
Unrealized Gain/Loss column is formatted using the accounting number format. Negative
numbers are enclosed in parentheses. However, to make these numbers stand out, we can
use conditional formatting to change the font color to red. We will do this for the
Unrealized Gain/Loss and Percent Gain/Loss columns. The following steps explain how
conditional formats are applied to the cell locations in these columns:

1. Highlight the range S4:T18 on the Investment Detail worksheet.
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2. Click the Conditional Formatting button in the Styles group of commands on the Home
tab of the Ribbon.

3. Click the New Rule command from the list of options. This will open the New Formatting
Rule dialog box.

4. At the top of the New Formatting Rule dialog box, you will find a list of options under the
Select a Rule Type heading. Click the second option that states “Format only cells that
contain.”

5. In the lower portions of the New Formatting Rule dialog box, you will see several
dropdown boxes under the heading Edit the Rule Description. Make sure the first drop-
down box is set to Cell Value.

Figure 3.21
4 A b v; b Excel Ojecrive 100 + Microsoft Excel | Condivonal Formatting
n button
Perant Fage Lmout Cormaden Dl Seview [Yen 5
b o > ol A » e ‘ - R
A d A A - e . <2 ;A “) PR
S g - S el ¢ =
7 BZ U E A EEZEIJTEE M- $-% » W3 = s ey
{ F -~

——I tighlight Calls Rutes »
=EN

;H l Top/Bottam Rules
i

, Descriptive Informatjon

Long/Short

Unred Click here 1o set 2 now rule,

P ] e

"

j Investment Type Symbol Indicator Gain/l or test for formatting cell  pthy :J Cedor Scvien u

i Bond Fund IVFICX |Long [ R ) § I

5 Bond Fund \VFSTX |Long $ 867 | 10.82% E ] leon Seta

6 Band Kund VWEHX |Long $ 811] 2579% : -

, E '(;l-kno_:wlqun:r- VUSTX S;J't s 128 2 29% . 7 b 3
= FormatColls didogbow, —1— e 3 ¥

4 Ihvwrrwrvrererewewid VOMIX  Long $ (1,382) -18.82% 4l

4 Domestic Stock Fund _ |VEIPX ILong $ (373) -320% Mhanage fuls

10 Domestic Stock Fund VISGX IlLona $ 112681 2328% 10700 BB

P'; Preset condtional |

formats

6. Click the second drop-down box in the Edit the Rule Description section of the New
Formatting Rule dialog box and select the “less than” option.

7. Click in the input box, which is next to the drop-down box that was set in the previous
step and type a zero. This completes the logical test of the conditional format, which is
going to evaluate if the value in any of the cells in the range S4:T18 is less than zero.

8. Click the Format button, which is near the bottom of the New Formatting Rule dialog box.
This will open the Format Cells dialog box.

9. Click the drop-down box in the Color section of the Format Cells dialog box and select the
red square from the color palette (see Figure 3.22 "Format Cells Dialog Box").
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Figure 3.21b

New Formatting Rule ? X

Select a Rule Type:

= Format all cells based on their values

= Format only cells that contain

~ Format only top or bottom ranked values

= 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:

Format only cells with:

¥

Cell Value + | lessthan v |d

Preview: No Format Set Format...

10. Click the OK button at the bottom of the Format Cells dialog box.

11. Click the OK button at the bottom of the New Formatting Rule dialog box. This
completes the Conditional Formatting rule that will be applied to cells in the range S4:T18.

12. Figure 3.22 "Format Cells Dialog Box" shows the Format Cells dialog box. This opens
when the Format button is clicked on the New Formatting Rule dialog box. Notice the tabs
running across the top of the dialog box. All formatting features in Excel are grouped by
category, which can be accessed by clicking the related tab on the Format Cells dialog box.
You will see some of the formatting commands in light grey. This indicates that these
commands cannot be used with the Conditional Formatting feature. You can use the Format
Cells dialog box to apply any formatting features by clicking the Format Cells dialog button
on the Home tab of the Ribbon.

Keyboard Shortcuts - Open the Format Cells Dialog Box

e Hold down the CTRL key wile pressing the SHIFT key and the letter F key on your
keyboard.
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Figure 3.22 Format Cells Dialog Box

r All formatting commands in Excel
L can be accessed through these tabs,
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Commands in grey are not
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| Bold Rakc

. Automanic

Theme Colors
B EEENEEN
ibsonpt

I ‘ Click here to
select a color.

mcmls«mmmmmhmsmul illlllll
y

l Strikethrough

Supersopt

Colors.

J [ conen |

Figure 3.23 "New Formatting Rule Dialog Box" shows the final settings for the New
Formatting Rule dialog box. It is important to note that the “Format only cells that contain”
option was selected in the New Formatting Rule dialog box to set a basic logical test that
can be used to apply formatting commands automatically based on the values in cell
locations.

Figure 3.23 New Formatting Rule Dialog Box

P40 B R Exest Otyective 1005 - Microson Lxce
B - oo Haview _ View Select this option to establish a
NewformattingRute % e basic logical test for applying
3 formatting commands based
et on the values in cell locations.

> Format all calls based on thar vakses

> Format ooly celis that contae
» Format sefy tup or bottony ranked values

Click here to select a

> Format ooly values that are above of delow Bvwerage
» Format only umgue o duphcate valuss
» Use » formula to detormine which cedls to format

comparison operator.

ma-mw

cotrxsadmsadiing . _=a Values that go with the comparison
jf [ R i 1° - operator are typed here,
zalized Percent
3 Investmei AnbbCcYyls %_J VLoss _ Gain/Loss

4 Bond Fu gy omen ] 1,697 23.»85%

5 Bond B . e 867 5
This drop-down box must Click here to open the . The conditional format will be

be set to Cell Value when setting Format Cells dialog box. applied to the highlighted cells.

a conditional format based

on the value in a cell location.
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Figure 3.24 "Conditional Format Applied to the Range S4:T18" shows the results of the
conditional formatting rule that was applied to the range S4:T18. Notice the font color is
automatically changed to red for negative numbers.

Figure 3.24 Conditional Format Applied to the Range S4:T18

4 A L] Q R S ]
1 1O Pl DS 4
, Descriptive Information F
Months Loag/Short |Unrealized |Percent Target
3 Investment Type Sy Owned indicator GainLoss |Gainloss |Growt!
4 Bond Fund VFICX 48 Long $ 1697 | 23.85%
s Bond Fund VFSTX 37)Long 867 | 10.82%
& Bond Fund_ IVWEHX 48/Long 811 | 25.79%
7 Bond Fund |VUSTX 10!Short 126 2.29% The conditional format
& Intemational Stock Fund |VDMIX 42iLong (1.382) -18.82% automatically changes the
4 D ic Stock Fund  |VEIPX 22/Long (373)] -3.20% i font color to red because
10 Domestic Stock Fund  [VISGX 33]Long 1,125 | 23.28% 1 | these values are less than zero.
11 D ic Stock Fund VIMSX lgﬁl.gg 41 0.74% 1

¢ The Freeze Panes command should be used to lock column and row headings in place
while scrolling through large worksheets.

o The IF function is used to evaluate the contents of a cell location using a logical test.
Based on the results of the logical test, you designate a custom output or calculation
to be performed by the function.

¢ When using text, or nonnumeric data, to define any argument of the IF function, it
must be placed inside quotation marks.

¢ Anested IF function is used when more than one logical test and more than two
outputs are required for a project. Either the Value_if_true or the Value_if_false
arguments can be defined with an IF function.

« When using percentages in any logical test or formula, you must use the percent
symbol (%) or convert the percentage to a decimal. For example, 10% can also be
expressed as .10.
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e Anested IF function is used when more than one logical test and more than two
outputs are required for a project. Either the Value_if_true or theValue_if_false
arguments can be defined with an IF function.

«  When using percentages in any logical test or formula, you must use the percent

symbol (%) or convert the percentage to a decimal. For example, 10% can also be
expressed as .10.

o The OR function is used when many logical tests are required to evaluate the contents

of a cell location. The OR function will produce a TRUE output if one of the logical
tests is true.

e The AND function is used when many logical tests are required to evaluate the
contents of a cell location. The AND function will produce a TRUE output if all of the
logical tests are true.

e To minimize the complexity of nested IF functions, the OR and AND functions should
be used when possible to define the logical_test argument of the IF function.

e The OR function is used when many logical tests are required to evaluate the contents
of a cell location. The OR function will produce a TRUE output if one of the logical
tests is true.

e« The AND function is used when many logical tests are required to evaluate the
contents of a cell location. The AND function will produce a TRUE output if all of the
logical tests are true.

¢ To minimize the complexity of nested IF functions, the OR and AND functions should
be used when possible to define the logical_test argument of the IF function.

e The Freeze Panes command should be used to lock column and row headings in place
while scrolling through large worksheets.

o The IF function is used to evaluate the contents of a cell location using a logical test.
Based on the results of the logical test, you designate a custom output or calculation
to be performed by the function.

e« When using text, or nonnumeric data, to define any argument of the IF function, it
must be placed inside quotation marks.
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3.2. Statistical IF Functions

LEARNING OBJECTIVES

1. Use the COUNTIF function to count selected nonblank cells in a range based on one
criteria argument.

2. Use the AVERAGEIF function to calculate the average of selected cells in a range
based on the values in an alternate range of cells and one criteria argument.

3. Use the SUMIF function to calculate the sum of selected cells in a range based
on the values in an alternate range of cells and one criteria argument.

4. Use the COUNTIFS function to count selected nonblank cells in a range based on
more than one criteria argument that utilizes a logical test.

5. Use the AVERAGEIFS function to calculate the average of selected cells in a range
based on the values in an alternate range of cells using more than one criteria
argument that utilizes a logical test.

6. Use the SUMIFS function to calculate the sum of selected cells in a range based on the
values in an alternate range of cells using more than one criteria argument that
utilizes a logical test.

This section will demonstrate the use of statistical IF functions. Statistical IF functions
provide you with the ability to evaluate the contents in a cell location before including them
in a mathematical calculation. This allows you to selectively include targeted cell locations
when executing statistical calculations such as sum, average, count, and so on. We will use
several statistical IF functions to construct the Portfolio Summary worksheet shown in
Figure 3.1 "Completed Personal Investment Portfolio Workbook", which contains two main
sections. The Total Summary section (Rows 2 through 8) shows an overview for all
investments in the portfolio by investment type. This will allow us to compare the growth
performance among the Bond Funds, Domestic Stock Funds, and others. The Poor
Performing Investments section (Rows 9 through 15) will provide an overview of poor
performing investments by investment type. For the purposes of this exercise, we will
define a poor performing investment as one where the growth rate is below the target
growth rate by more than 1% (see Column W on the Investment Detail worksheet). The
statistical IF functions will allow us to establish criteria to select targeted investments that
can be included in the calculations for each section of the Portfolio Summary worksheet.
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The COUNTIF Function

Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.08 if starting here.)

The COUNTIF function differs from the regular COUNT function in two ways. First, the
regular COUNT function counts only the number of cells in a range that contain numeric
data. The COUNTIF function counts the number of cells in a range that contain numeric or
text data. Second, the COUNTIF function allows you to selectively count the cells in a range
based on specific criteria.

The COUNTIF function contains two arguments: range and criteria.
e The range argument is defined with the range of cells that will be counted.

e The criteria argument is defined with the criteria that will be used to decide if a
cell in the range should be included in the output of the function.

In the Portfolio Summary worksheet, we want to count the number of investments of each
type without having to rearrange our source data accomplish the task. The advantage of
using the COUNTIF function is that it does not matter how the source data is sorted. It will
find a match for the criteria and add one to the running total it is calculating. We will also
see the power of naming the ranges in the Investment Detail worksheet because it will
make these functions much easier to construct.

The following steps explain how we can use the COUNTIF function to calculate the number
of investments by investment type on the Portfolio Summary worksheet:

1. Click on the Portfolio Summary tab if the worksheet is not already active.

2. Click cell B4 on the Portfolio Summary worksheet.

3. Click the Formulas tab of the Ribbon.

4. Click the Insert Function button in the Function Library group of commands.

5. In the Search for a function box type COUNT, then click Go. A list of Excel functions that
include the Count or an ability to count show in the Select a function box.

6. Click the scroll down arrow on the second drop-down list to find the COUNTIF function
(see Figure 3.25 "Selecting the COUNTIF Function from the Function Library").
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Figure 3.25
Insert Function ? X

Search for a function:

Count Go

Or select a category: Recommended w

Select a function:

COUNT "
COUNTA

DCOUNTA

FREQUENCY

COUPDAYSNC

COUPDAYS v

COUNTIF(range,criteria)
Counts the number of cells within a range that meet the given condition,

Help on this function Cancel

7. Click the COUNTIF function. This will open the Function Arguments dialog box.

8. Click in the Range argument on the Function Arguments dialog box and from the

Formulas ribbon in the Defined Names section click the drop-down arrow next to Use in

Formula. (see Figure 3.26 "Completed Function Arguments Dialog Box for the COUNTIF

Function").

9. Select Investment Type from the drop-down list of named cells and ranges. After
selecting it you will see a list of the investment types to the right of the Range box.

10. Press the TAB key on your keyboard to advance to the next argument, which is the

Criteria argument. Then type the cell location A4. The criteria for the function will be the

investment type entered into cell A4 on the Portfolio Summary worksheet.

COUNTIF

Range Investment_Type = {'Bond Fund’;"Bond Fund’;"Bond Fut

4
Criteria 2| =

Counts the number of cells within a range that meet the given condition.

Range is the range of cells from which you want to count nonblank cells.

Formula result =

Help on this function Cancel
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11. Click the OK button at the bottom of the Function Arguments dialog box. Figure 3.26
"Completed Function Arguments Dialog Box for the COUNTIF Function" shows the
completed Function Arguments dialog box for the COUNTIF function. Notice the absolute
references that were placed on each cell location in the range that was used to define the
Range argument. The Criteria argument is defined with the cell A4, which means the
function will only count cell locations in the range A4:A18 where the contents in the cell
match the contents in cell A4.

Figure 3.26
Function Arguments ? X
COUNTIF
Range | Investment_Type 4 = {"Bond Fund’;’Bond Fund®;"Bond Fur
Criteria | A4 4 | = "BondFund’

= 4
Counts the number of cells within a range that meet the given condition.

Criteria is the condition in the form of a number, expression, or text that defines
which cells will be counted.

Formula result = 4

Help on this function Cancel

12. Copy the function in cell B4 and paste it into the range B5:B7 using the Paste Formulas
command. (You can copy the function because you have linked to the investment type in
column A)

13. Enter a SUM function in cell B8 that sums the values in the range B4:B7.

Figure 3.27 "COUNTIF Function Output in the Portfolio Summary Worksheet “shows the
results of the COUNTIF function after it is pasted into the range B5:B7. Because of relative
referencing, the cell location used in the criteria argument is changed after the function is
pasted into the range B5:B7. For example, in cell B6, the function is counting the cell
locations in the range A4:A18 where the contents match the contents of cell A6. This allows
you to use the function to count the number of investments per investment type. As shown
in the figure, the range B4:B7 now shows the number of investments in this portfolio by
investment type. Naming the range for the Range criteria creates an absolute range
reference.
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The AVERAGEIF Function

The AVERAGEIF Function Follow-along file: Continue with Excel Objective 3.00. (Use file
Excel Objective 3.09 if starting here.) The AVERAGEIF function performs the identical
mathematical calculation as the regular AVERAGE function. However, like the COUNTIF
function, it allows you to define criteria that will select cells in a range that will be used in
the function output. The AVERAGEIF function differs from the COUNTIF function in that it
allows you to define two cell ranges instead of one.

« The first range pertains to the criteria that will be used to select cells for the function
output.

e The second range contains the values that will be used to calculate the arithmetic mean.

Table 3.8 "Arguments for the AVERAGEIF and SUMIF Functions" provides definitions for
the arguments contained in the AVERAGEIF and SUMIF functions.
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Table 3.8 Arguments for the AVERAGEIF and SUMIF Functions

Range Range of cells that will be evaluated by the criteria argument.

Criteria that will be used to evaluate the range of cells that is used to
Criteri define the Range argument. This argument can be defined with a cell

riteria : . .
location, formula, number, text, or logical test. Note that text and logical

tests must be enclosed in quotation marks.

Range of cells that will be used to calculate the average when using the
IAVERAGEIF function, or the sum when using the SUMIF function. This

Average_range
[ ge_range] argument is enclosed in brackets because it does not always need to be

or [Sum_range -
[ -range] defined. If this argument is omitted, the function will use the range of

cells in the Range argument to calculate the output.

The AVERAGEIF function will be used in the Portfolio Summary worksheet to calculate the
average length of time that investments for each investment type are held. The following
steps explain how to add this function to the worksheet:

1. Go to the Portfolio Summary worksheet and click cell C4.
2. Click the Formulas tab of the Ribbon.
3. Click the Insert Function button in the Function Library group of commands.

4. In the Search for a function box type AVERAGE, then click Go. A list of Excel functions
that include the AVERAGE or an ability to average show in the Select a function box.

5. Click the scroll down arrow on the second drop-down list to find the AVERAGEIF
function.

6. Click in the Range argument on the Function Arguments dialog box and from the
Formulas ribbon in the Defined Names section click the drop-down arrow next to Use in
Formula. (see Figure 3.26 "Completed Function Arguments Dialog Box for the COUNTIF
Function").

7. Select Investment Type from the drop-down list of named cells and ranges. After
selecting it you will see a list of the investment types to the right of the Range box.
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8. Press the TAB key on your keyboard to advance to the Criteria argument and type the
cell location A4. The criteria for the function will be the investment type entered into cell
A4 on the Portfolio Summary worksheet.

9. Click in the Average_Range box and from the Formula Ribbon, Defined Names section,
click on the Use in Formula drop down arrow and select Months_Owned. (see Figure 3.28
"Defined Arguments for the AVERAGEIF Function").

10. Click the OK button at the bottom of the Function Arguments dialog box.

Figure 3.28 "Defined Arguments for the AVERAGEIF Function" shows the Function
Arguments dialog box for the AVERAGEIF function that will be input into cell C4. Use of
named ranges creates absolute cell references in the Range and Average_range arguments.
The function will evaluate the cells in the range A4:A18 using the value that exists in cell A4
on the Portfolio Summary worksheet. When a cell in the range A4:A18 meets the criteria,
the function will pull the cell location in the same row from the range Q4:Q18 and include it
in the average calculation.

Figure 3.28
|

AVERAGEIF

I

Range  Investment_Type = {"Bond Fund’;"Bond Fund";"Bond Fur

I

Criteria 24 = "Bond Fund”

I

Average_range | Months_Owned = {48,37,48;10;42;22,33;46,29,9,72,87.6,5

= 3575
| Finds average(arithmetic mean) for the cells specified by a given condition or criteria.

Average_range are the actual cells to be used to find the average. If omitted, the cells
inrange are used .

| Formula result = 36

Help on this function Cancel

11. Copy the function in cell C4 and paste it into the range C5:C7 using the Paste Formulas
option.

12.In cell C8 create an AVERAGE function that will average the months owned for all the
investments in the portfolio by typing =AVERAGE (Months_Owned). Note: You cannot add
averages together because it creates a nonsense number. A number that has no meaning
because it is out of context.
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Figure 3.29 "AVERAGEIF Function Output on the Portfolio Summary Worksheet" shows the
output of the AVERAGEIF function in the Average Months Owned column on the Portfolio
Summary worksheet.

The function calculates the average months owned in Column Q on the Investment Detail
worksheet where the investment type is equal to the description entered in the range
A4:A7 on the Portfolio Summary worksheet.

Figure 3.29 AVERAGEIF |

i {5
n Weme  Tmat  Gegilesd  faimdss  Dus  feve
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b | | Iwestmant Detail workshwet |

Personal Investment Summary

. Total Summary
Average |Total
Number of (Months Purchase |Current Annual | Benchmark S
Investments |Owned |Cost Vailue Growth  Year Growth Benchmark
« Bond Fund 4 36? | { |Barclays
Domestic Stock Fund | 3 34| U| ospmtomeme | | | {S&P 500
& International Stock Fund 3| 27 AVERAGEF function MSCI EAFE
Individual Stock 5] 83 Dow Jones
» TOTAL ) 43| "y
» Poor Performing Investments
Average | Total
Number of |Months |Purchase Curremt Annual
10 Investments Owned |Cost Vailue Growth
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The SUMIF Function

Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.10 if starting here.)

The SUMIF function performs the same mathematical calculation as the regular SUM
function. However, like the AVERAGEIF function, this function allows you to select specific
cells from a range that will be used in the output. The arguments for the SUMIF function are
identical to the AVERAGEIF function except instead of averaging the result, Excel will be
adding the result. (see Table 3.8 "Arguments for the AVERAGEIF and SUMIF Functions").

We will use the SUMIF function in two columns on the Portfolio Summary worksheet. The

first column will show the total investment cost for each investment type. The second

column will show the total current value for each investment type. This will allow us to
0[]
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calculate the total annual growth rate for each investment type. The following steps explain
how we will use this function to complete the first column:

1. On the Investment Detail worksheet highlight the Cost of Purchase range G3:G18. From
the Formula ribbon, Defined Names section, Click on Create from Selection. Make sure top
row is selected and OK.

2. Go to the Portfolio Summary worksheet and click cell D4.

3. In cell D4 type an = sum. You will see a list of functions or named cells that start with the

letters sum. Double click on the SUMIF from the list of ad vV
functions. -

36 =sum‘ }_
4. The first argument in the function is the range that will be 34 /‘

. . . . . . ‘_ *) SUMIF
used to find a match to the criteria. In this case it will be the 27
named range Investment_Type. We will access this named 63 | | ® sumeropuct |
range by typing the name in the function. When you see the | {, :3:\:5?”" B
named range appear in the drop-down list of Function and 43 || @ sumxzpy2 L
named ranges, double click the named range to insert it into ; : ;‘;:‘J':"""Z ‘
your function. age ? 5 IM:UM . o
e = 1} '-"S‘E“I‘E‘S‘S-LL- T

5. Type a comma.
6. The next argument is the Criteria, click in cell A4 and then type another comma.

7. From the Use in Formula drop down on the Formulas ribbon, select the named range
Cost_of Purchase.

8. Type your closing parenthesis ()).

=SUMIF(Investment_Type,A4,Cost_of Purchase)

9. Copy the function in cell D4 and paste it into the range D5:D7.
10. While the range D5:D7 is selected, format Comma with zero decimal places.
11. Use AutoSum to total the column in cell D8.

12. Format the top and total row with a $ and zero decimal places. Format the cells D5:D7
comma style with zero decimal places.
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To complete the Current Value data on the Portfolio Summary worksheet, follow the steps
above except we will use the Current Investment Value range K3:K18 from the Investment
Detail worksheet and use that range in our new SUMIF.

1. On the Portfolio Summary worksheet and click cell E4.

2.1In cell E4 type an = sum. You will see a list of functions or named cells that start with the
letters sum. Double click on the SUMIF from the list of functions.

3. The first argument in the function is the range that will be used to find a match to the
criteria. In this case it will be the named range Investment_Type. We will access this named
range by typing the name in the function. When you see the named range appear in the
drop-down list of Function and named ranges, double click the named range to insert it into
your function.

4. Type a comma.
5. The next argument is the Criteria, click in cell A4 and then type another comma.

6. From the Use in Formula drop down on the Formulas ribbon, select the named range
Current_Investment_Value.

7. Type your closing parenthesis ()).

=SUMIF(Investment_Type,A4,Current_| nvestment_VaIue)|

8. Copy the function in cell E4 and paste it into the range E5:E7.

9. Use AutoSum to total the column in cell E8.

10. Format the top and total row with a $ and zero decimal places.
11. Format the cells E5:E7 comma style with zero decimal places.

Figure 3.31 "SUMIF Function Outputs in the Portfolio Summary Worksheet" shows the
results of the SUMIF function in the Total Purchase Cost and Current Value columns in the
Portfolio Summary worksheet.
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Figure 3.31

Personal Investment Summary

Total Summary

Average |Total
Number of Months |Purchase Current An
Investments (Owned Cost Value Gr

Bond Fund 4 36| $ 23,773 | $ 27,274
Domestic Stock Fund 3 34 22,110 22,903
International Stock Fund 3 27 18,983 22,578
Individual Stock 5 63 31,763 45,101
TOTAL 15 43| $ 96,628 | $117,857

Integrity Check - Formula Results

The result formulas in cells D8:E8 for the Total Purchase Cost and Current Values on the
Portfolio Summary must equal the totals from the Investment Detail worksheet cells G19
and K19. If they don’t your named ranges may be incorrect.

A formula can now be added to show the annual growth for each investment category. The
following steps explain how to add this formula to the Portfolio Summary worksheet:

A few things to know before you begin. When creating a percent change between an old
value (in this case the Purchase Cost) and the new value (Current Value) you always
subtract the old from the new, then divide by the old. The formula would look like: =(new
value-old value)/old value. The (new value - old value) is the amount of change that has
occurred.

Remember back to the order of operations. For this formula to work correctly Excel must
subtract before it does the division. We will force our formula to do that by enclosing the
subtraction inside parenthesis which will tell Excel to do the subtraction first.

The steps to accomplish this are:

1. Click cell F4 on the Portfolio Summary worksheet.

2. Type an equal sign (=) followed by two open parentheses ((().
3. Click cell E4 and type a minus sign (-).

@
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4. Click cell D4 and type a closing parenthesis ()).
5. Type a slash (/) for division and click cellD4.

6. Type a closing parenthesis ()). This completes the first part of the formula, which is
calculating the growth rate between the Total Purchase Cost (cell D4) and the Current
Value (cell E4).

7. Type a slash (/) for division followed by an open parenthesis (().
8. Click cell C4, which is the Average Months Owned.

9. Type a slash (/) for division and the number 12. This part of the formula converts the

number of months owned to years by dividing it by 12. This result is being divided into the

growth rate, which will then show the average growth per year.

10. Type a closing parenthesis ()) and press the ENTER key on your keyboard.

Personal Investment Summary

Average years owned

Average Months/12
Vi
Average |Total
of |Months |Purchase [Current
:nts |Owned |Cost Value Bencl
4| 36| $ 23,773 | $ 27,274 |=(E4-D4)/D4/(C4/12) Barcl:
3 34 22,110 22,g03»j' N S&P ¢
3 27 18,987 Chan;’in - AN MSCI
g Old val
5r 63 31,76 New-Old [ ris Dow .
A AN o ne osnn | SAATT OCY I

11. Copy the formula in cell F4 and paste it into the range F5:F8 using the Paste Formulas

command.

Figure 3.32 "Completed Annual Growth Column in the Portfolio Summary Worksheet"
shows the results of the statistical IF functions that were added to the Total Summary
section of the Portfolio Summary worksheet. The statistical I[F functions used on this
worksheet allowed us to group the details in the Investment Detail worksheet by
investment type. Once this was accomplished, we added a formula to show the annual
growth rate by investment type.
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Figure 3.32
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The COUNTIFS Function

Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.11 if starting here.)

Up to this point, the statistical IF functions that were demonstrated provided the ability to
define one criteria or logical test used to select cells from a targeted range. The next set of
statistical functions that will be demonstrated provides the ability to define multiple sets of
criteria for selecting cells from a targeted range. These multiple sets of criteria act like an
AND function. All the criteria have to be TRUE to be included in the function results. We
will begin with the COUNTIFS function.

It is easy to distinguish the difference between a statistical IF function that allows one
criteria argument to be defined and one that allows multiple criteria arguments. If the IF at
the end of the function name is plural, you can define multiple sets of criteria arguments.
Therefore, the COUNTIFS function provides the option of defining multiple sets of criteria
for selecting cells from a targeted range that will be used in the function output.

The arguments for the COUNTIFS function are established in pairs. For example, the first
arguments for the function are Criteria_rangel and Criterial. The function will use the
Criterial argument to select cells in the Criteria_rangel argument. A second pair of
arguments, Criteria_range2 and Criteria2, can be defined to select a subset of cell locations
that were selected in the Criteria_rangel and Criterial arguments. This process can be
repeated for several pairs of criteria arguments.
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We will continue to work on the Portfolio Summary worksheet by adding the COUNTIFS
function to count the number of poor performing investments by investment type. The
criteria for determining if an investment is poor performing is if the Targeted vs. Actual
Growth rate is less than -1%. The following steps explain how to add this function to the
worksheet:

1. First, we will establish our assumption table. In cell A17 type Poor Performing
Investment Criteria

2.1In cell A18 type “Target vs Actual Growth <”".

3.In cell B18 type -1% (Note: This is for informational purposes only).

4. Click cell B11 on the Portfolio Summary worksheet.

5. Click the Formulas tab of the Ribbon.

6. Click the More Functions button in the Function Library group of commands.

7. Place the mouse pointer over the Statistical option from the drop-down list.

8. Click the scroll down arrow on the second drop-down list to find the COUNTIFS function.
9. Click the COUNTIFS function. This will open the Function Arguments dialog box.

10. Click in the Criteria_rangel argument on theFunction Arguments dialog box and then
from the Use in Formulas option on the Formulas ribbon select the named range
Investment_Type.

11. Press the TAB key on your keyboard to advance to the Criterialargument and click on
cell A11 (Bond Fund). The criteria for the function will be the investment type that is
entered into cell A11 on the Portfolio Summary worksheet. Notice that when you

define this argument, theCriteria_range2 argument will appear on the Function
Arguments dialog box.

12. Click in the Criteria_range2 argument onthe Function Arguments dialog box.

13. From the Use in Formula drop down select the named range
Target_vs_Actual_Growth_Rate. You should see a string of numbers to the right of the
range box.

14. Press the TAB key on your keyboard to advance to the CriteriaZ argument.
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15. Type an open quotation mark followed by the logical test.

Figure 3.33 Defined Arguments for the COUNTIFS Function

Function Arguments ? K

COUNTIFS
Criteria_rangel  Investment_Type = {"Bond Fund’;"Bond Fund”;"Bond Fur ~
Criterial | A11 = “Bond Fund”

Criteria_range2 |Target_vs_Actual_Growth_Rate = {0.0136184985144624;0.003103261474

NG G2

Criteria2 | “<-1%1 = “<-1%"

>
1
£

Criteria_range3

= 1

Counts the number of cells specified by a given set of conditions or criteria.

Criteria2: is the condition in the form of a number, expression, or text that defines
which cells will be counted.

Formula result = 1

Help on this fundtion Cancel

16. Click the OK button at the bottom of the Function Arguments dialog box.
17. Copy the function in cell B11 into the range B12:B14.

18. Enter a SUM function in cell B15 on the Portfolio Summary worksheet that sums the
values in the range B11:B14.

Why?

Use Statistical IF Functions for a Summary Worksheet

When creating a summary worksheet that summarizes detailed data from other
worksheets it is best to use statistical IF functions. If data is added to the detailed
worksheet that is being summarized, the statistical IF functions will automatically
include the new data in the summary worksheet. For example, suppose a row is added
below Row 7 on the Investment Detail and another bond investment is added. The
statistical IF functions will automatically pick up the new investment and include it in
the Portfolio Summary worksheet. If regular statistical functions or formulas are used,
the summary worksheet can easily become inaccurate if new data is added to the
detailed worksheet or if the sort order is changed.
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Figure 3.34 Outputs for the COUNTIFS Functions
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The AVERAGEIFS Function

Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.12 if starting here.)

The AVERAGEIFS function is like the COUNTIFS function in that multiple sets of criteria can
be defined instead of one. However, the arguments for the AVERAGEIFS function are
slightly different from those for the COUNTIFS function. Table 3.9 "Arguments for the
AVERAGEIFS and SUMIFS Functions" provides definitions for the arguments of the
AVERAGEIFS and the SUMIFS functions.

Table 3.9 Arguments for the AVERAGEIFS and SUMIFS Functions

Average_range
or Sum_range

Criteria_rangel

Range of cells that contain values to be averaged when using the
IAVERAGEIFS function or summed when using the SUMIFS function. Note
that the AVERAGEIFS or SUMIFS functions will only select values from the
range used to define this argument if all criteria pairs are true.

Range of cells that will be evaluated based on the Criterial argument to
determine which cells in the Average_range or Sum_range arguments will
be included in the output of the function.

Criterial

Criteria that will be used to evaluate the range of cells used to define the
Criteria_rangel argument. This argument can be defined with a cell
location, formula, number, text, or logical test. Note that text and logical
tests must be enclosed in quotation marks.

Criteria_range?2

Optional argument that defines a second range of cells that will be
evaluated based on the Criteria2 argument to determine which cells in the
Average_range or Sum_range arguments will be included in the output of
the function. Additional Criteria_range arguments can be defined as
needed.

Criteria2

Criteria that will be used to evaluate the range of cells used to define the
Criteria_range2 argument. This argument can be defined with a cell
location, formula, number, text, or logical test. Note that text and logical
tests must be enclosed in quotation marks. Additional Criteria N
arguments can be defined as needed.

The AVERAGEIFS function will be used to calculate the average months of ownership for
poor performing investments in the portfolio. The following steps explain how to add this
function to the Portfolio Summary worksheet:

Qloee
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1. Click cell C11 on the Portfolio Summary worksheet.

2. Click the Formulas tab on the Ribbon.

3. Click the More Functions button in the Function Library group of commands.
4. Place the mouse pointer over the Statistical option from the drop-down list.

5. Click the AVERAGEIFS function near the top of the list of functions. This will open the
Function Arguments dialog box.

6. Click in the Average_range argument on the Function Arguments dialog box.

7. From the Use in Function on the Functions Ribbon select the named range
Months_Owned. Selected cells from this range will be averaged by the function based on
the defined criteria in ensuing arguments.

8. Click in the Criteria_rangel argument on the Function Arguments dialog.

9. From the Use in Function on the Functions Ribbon select the named range
Investment_Type.

10. Press the TAB key on your keyboard to advance to the Criterial argument and click on
cell A11. The criteria for the function will be the investment type entered into cell A11 on
the Portfolio Summary worksheet. You will notice that as you define this argument, the
Criteria_range2 argument will appear on the Function Arguments dialog box.

11. Click in the Criteria_range2 argument on the Function Arguments dialog box.

12. From the Use in Function on the Functions Ribbon select the named range
Target_vs_Actual_Growth_Rate.

13. Press the TAB key on your keyboard to advance to theCriteriaZargument.

14. Type an open quotation mark followed by the logical test <-1% and then type a closing
quotation mark (“<-1%"). The second criterion for this function is a logical test that

will identify cell locations where the value is less than —1%. For the purposes of this
exercise, a poor performing investment is one that is below the target growth rate by
more than1%.

15. Click the OK button at the bottom of the Function Arguments dialog box.

16. Copy the function in cell C11 and paste it into the range C12:C14 using the Paste

Formulas command.
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Figure 3.35 "Completed Arguments for the AVERAGEIFS Function" shows the defined
arguments for the AVERAGEIFS function. Notice that two sets of criteria arguments are
defined. Values that meet all criteria defined in the function will be selected from the
named range Months_Owned.

Figure 3.35
AVERAGEIFS

Average_range Months_Owned 2 | = {48;37:48;10;42;22;33;46;29,9,72;87:6;5 A

Criteria_range1  Investment_Type 4 = {"Bond Fund’;"Bond Fund”;"Bond F...
Criterial | A11 4 = "BondFund’

Criteria_range2 | Target_vs_Actual_Growth_Rate | % | = {0.0136184985144624;0.003103261474
Criteria2 | "<-1%" | = “<I% v

= 10

Finds average(arithmetic mean) for the cells specified by a given set of conditions or criteria.

Criteria2: is the condition or criteria in the form of a number, expression, or text
that defines which cells will be used to find the average.

Formula result = 10

Help on this function Cancel

17. Enter an AVERAGEIF function in cell C15 by typing an equal sign (=) followed by the
function name AVERAGEIF followed by an open parenthesis (().

18. Use the named range Target_vs_Actual_Growth_Rate to define the Range argument.
Type a comma.

19. Type the following to define the criteria argument: “<-1%". Type a comma.

20. Use the named range Months_Owned to define the [Average_range] argument. Then
type a closing parenthesis ()) and press the ENTER key on your keyboard.

Figure 3.36 "Results of the AVERAGEIFS Function" shows the results of the AVERAGEIFS
function in the Portfolio Summary worksheet. The function shows the average months of

ownership for the poor performing investments by investment type.
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Figure 3.36

‘—
A ] | 0 E G H
7 Individual Stock 5 63| 31763 45101 B.0% Dow Jones
& TOTAL 15 43|s 96628 $117.857 |  B.2%
» Poor Performing Investments _ ' |

‘Average |Total

Number of Months Purchase Current Annyal

10 Investments Owned |[Cost Value |Growth

11 Bond Fund 1 10 |

12 Domestic Stock Fund 3 34| |

17 International Stock Fund 1] 42' T

14 Individual Stock 2 69) | AVERAGEIF function
s [TOTAL ) b 1 entered here

17 Poor performing critera
18 Target vs. actual growth rate <- 1%
19

The SUMIFS Function

Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.13 if starting here.)
The SUMIFS function is like the AVERAGEIFS function in that multiple criteria arguments
can be defined to select cells from a targeted range. The function will use the selected cells
from this targeted range to calculate a total or sum.

The SUMIFS function will be used to complete the Total Purchase Cost and Current Value
columns in the Poor Performing Investments section of the Portfolio Summary worksheet.
The following steps explain how to construct this function for the Total Purchase Cost
column:

1. Click cell D11 on the Portfolio Summary worksheet.

2. Click the Formulas tab on the Ribbon.

3. From the Insert Function select SUMIFS. This will open the Function Arguments dialog
box.

4. In the Sum_range argument on the Function Arguments dialog box use the Use in
Formulas to select the named range Cost_of_Purchase. Selected cells from this range will be
summed based on the defined criteria in ensuing arguments.

5. Click in the Criteria_rangel argument on the Function Arguments dialog and use the
named range Investment_Type from the Use in Formulas on the Formulas ribbon. Once the
Criteria_rangelargument is defined, the Criterial argument will appear in the Function
Arguments dialogbox.

6. Press the TAB key on your keyboard to advance to the Criterialargument and type the
cell location A11. The criteria for the function will be the investment type that is entered
into cell A11 on the Portfolio Summary worksheet. You will notice that as soon as you
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define this argument, theCriteria_range2 argument will appear on the Function Arguments
dialog box.

7.In the Criteria_range2 argument onthe Function Arguments dialog box use the named
range Target_vs_Actual_Growth_Rate

8. Press the TAB key on your keyboard to advance to theCriteria2argument.

9. Type an open quotation mark followed by the logical test <-1% and then type a closing
quotation mark (“<-1%"). The second criterion for this function is a logical test that

will identify cell locations where the value is less than —1%. For the purposes of this
exercise, a poor performing investment is one that is below the target growth rate by more
than-1%.

10. Click the OK button at the bottom of the Function Arguments dialog box.

11. Copy the function in cell D11 into the range D12:D14. Format the cells D12LD14 with a
comma style and no decimal places.

12. Enter a regular SUM function in cell D15 on the Portfolio Summary worksheet that
sums the values in the range D11:D14.

13. Figure 3.37 "Completed Arguments for the SUMIFS Function" shows the defined
arguments for the SUMIFS function. Values that meet all criteria defined in the function will
be selected from the named range Cost_of_Purchase which is the range G4:G18. From the
Investment Detail worksheet. Notice that the results for each argument of the function are
shown along the right side of the Collapse Dialog buttons.

Figure 3.37
Function Arguments ? X
SUMIFS
Sum_range Cost_of_Purchase| 2 | = {7117.5;8010;3145;5500;,7340;11675;... A
Criteria_range1 |nvestment_Type 4 = {'Bond Fund’;"Bond Fund”;"Bond F...
Criterial  A11 4 = ‘BondFund
Criteria_range2 Target_vs_Actual_Growth_Rate % | = {0.0136184985144624;0.0031032614...
Criteria2 | "<-1%" | = "<-1% v
= 5500

Adds the cells specified by a given set of conditions or criteria.

Sum_range: are the actual cells to sum.

Formularesult= § 5,500

Help on this function Cancel
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Figure 3.38 "SUMIFS Function Output for the Total Purchase Cost Column" shows the
results of the SUMIFS function used to complete the Total Purchase Cost column. In total,
over $45,000 was invested in funds and stocks that are not meeting the performance goals
of the portfolio.

Figure 3.38
D11 v fc | =SUMIFS(Cost_of Purchase,Investment_Type,All,Target_vs_Actual_Growth_Rate,"<-1%")
A B C D E F G
7 Individual Stock 5 63 31,763 45,101 8.0%
8 [ TOTAL 15 43| $ 96,628 | $117,857 6.2%

9 Poor Performing Investments

Average |Total
Number of |Months |Purchase |Current Annual
10 Investments [Owned |Cost Value Growth

11 [Bond Fund 1 10[$ 5,500
12 | Domestic Stock Fund 3 34 22,110
13 International Stock Fund 1 42 7,340
14 [Individual Stock 2 69 10,097
15 TOTAL 7 41| $ 45,047
16
17 |Poor performing critera:
18 | Target vs. actual growth rate <- 1%
19
20
3 Portfolio Summary Investment Detail nvestment List Benchmarks P.. (& 1
oy B B E oo -

In addition to the Total Purchase Cost column, the SUMIFS function will also be used to
complete the Current Value column for the Poor Performing Investments section on the
Portfolio Summary worksheet. Notice that the Sum ranges change, but the criteria ranges
and the criteria remain the same as the other functions looking at the poor performance
based on the criteria outlined in cell A18.

The following steps explain how to add the function to the worksheet to complete this
column:

1. Click cell D11 on the Portfolio Summary worksheet.
2. Click the Formulas tab on the Ribbon.

3. From the Insert Function select SUMIFS. This will open the Function Arguments dialog
box.

4. In the Sum_range argument on the Function Arguments dialog box use the Use in
Formulas to select the named range Current_Investment_Value. Selected cells from this
range will be summed based on the defined criteria in ensuing arguments.
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5. Click in the Criteria_rangel argument on the Function Arguments dialog and use the
named range Investment_Type from the Use in Formulas on the Formulas ribbon. Once the
Criteria_rangelargument is defined, the Criterial argument will appear in the Function
Arguments dialog box.

6. Press the TAB key on your keyboard to advance to the Criterialargument and type the
cell location A11. The criteria for the function will be the investment type that is entered
into cell A11 on the Portfolio Summary worksheet. You will notice that as soon as you
define this argument, the Criteria_range2 argument will appear on the Function Arguments
dialog box.

7.In the Criteria_range2 argument onthe Function Arguments dialog box use the named
range Target_vs_Actual_Growth_Rate.

8. Press the TAB key on your keyboard to advance to theCriteria2 argument.

9. Type an open quotation mark followed by the logical test <-1% and then type a closing
quotation mark (“<-1%"). The second criterion for this function is a logical test that

will identify cell locations where the value is less than —1%. For the purposes of this
exercise, a poor performing investment is one that is below the target growth rate by
more than1%.

10. Click the OK button at the bottom of the Function Arguments dialog box.

11. Copy the function in cell D11 into the range D12:D14. Format the cells D12LD14 with a
comma style and no decimal places.

12. Enter a regular SUM function in cell D15 on the Portfolio Summary worksheet that

sums the values in the range D11:D14.
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Figure 3.40 SUMIFS

A B C D E F G
7 Individual Stock 5| 63 31,763 45,101 8.0%
14
8 TOTAL 15| 43| $ 96,628  $117,857 6.2%

s Poor Performing Investments

Average |Total
Number of 'Months |Purchase Current Annual
10 Investments Owned |[Cost Value Growth
11 [Bond Fund 10[$ 5500|$ 5626 |
12 Domestic Stock Fund 34 22,110 22,903
13 International Stock Fund 42 7,340 5,958
14 Individual Stock 69 10,097 13,990

15 TOTAL 41/$ 45,047 | $ 48,478 |

SN

17 Poor performing critera:
18 Target vs. actual growth rate <- 1%

19

Now that the Total Purchase Cost and Current Value columns are completed for the Poor
Performing Investments section on the Portfolio Summary worksheet, we can add a
formula to show the annual growth rate by investment type. Since this is the same formula
that was used in the Total Summary section of the Portfolio Summary worksheet, we can
just copy and paste it. The following steps explain how to do this:

1. Copy the formula in cell F4 on the Portfolio Summary worksheet.
2. Highlight the range F11:F15 on the Portfolio Summary worksheet.
3. Paste the formula using the Paste Formulas command.

Integrity Check - Error Message for Statistical IF Functions

If you receive an error message when attempting to enter a statistical IF function into a
cell location, check to make sure any criteria using a comparison operator is enclosed in
quotation marks. For example, if you are assessing a range of cells to see if the values are
greater than or equal to zero, you must define the Criteria argument as follows: “>=0". If
you do not use the quotation marks, Excel will not accept the function in the cell location
and will display an error message.

Figure 3.41 "Completed Poor Performing Investments Section of the Portfolio Summary
Worksheet" shows the completed Poor Performing Investments section on the Portfolio
Summary worksheet. Notice that even though an investment is considered “poor
performing” it does not mean that money is lost on the investment. As shown in the figure,
only one investment in the International Stock Fund category is losing money, with an
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annual growth rate of -5.4%. However, the total annual growth rate for all investments in
the Poor Performing section is 2.2% (see cell F15). This is less than half the growth rate for
the overall portfolio, which is 6.2% (see cell F8). A final observation is that all the
investments in the Domestic Stock Fund category are “poor performing.” The same number
of investments in the Total Summary section appears in the Poor Performing Investments
section. This completes the Portfolio Summary worksheet except for one column. We will
complete this column in the next section with a lookup function.

Figure 3.41
Ell = = =SUMIFS{Current_Investment_Value,Investment_Type,All,Target vs Actual_Growth_Rate,"<-1%")
A B C D E F G
7 Individual Stock 5 63 31,763 45,101 8.0% Dow
8 TOTAL 15 43| § 96,628 | $117,857 6.2%

5 Poor Performing Investments

Average |Total
Number of |Months |Purchase |Current Annual

10 Investments |Owned Cost Value Growth

11 Bond Fund 10/$ 5500|% 5626 2.8%
12 Domestic Stock Fund 34 22,110 22,903 1.3%
13 International Stock Fund 42 7,340 5,958 -5.4%
14 Individual Stock 69 10,097 13,990 6.8%

15 TOTAL 41 $ 45,047 | $ 48,478 2.2%

~ (| aw|s

17 Poor performing critera:
18 Target vs. actual growth rate <- 1%

Key Takeaways

o The COUNTIF, SUMIF, and AVERAGEIF functions can select specific cell locations
from a range to compute an output using one criteria argument.

o The COUNTIFS, SUMIFS, and AVERAGEIFS functions can select specific cell
locations from a range to compute an output using multiple sets of criteria
arguments.

¢ When using the AVERAGEIF and SUMIF functions, the row numbers used in
the ranges to define the Range argument and the Average_range or
Sum_range arguments must beidentical.

+ The benefit of using statistical functions when creating a summary worksheet is
that if rows of data are added to the detail worksheet, the new data will
automatically be included in the function output.

 When using statistical IF functions, the logical test used to define a criteria argument
must be enclosed in quotation marks
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3.3. Data Validation

LEARNING OBJECTIVES

1. Learn the types of data validation

2. Use data validation to control data entry into fields.

Some of the documents you will prepare for your business will be what are called
templates. A template is simply a pre-made form that others can use to complete the work
for a company. A common template would be a sales invoice form. On the invoice, you
would want your salespeople to be able to select from a drop down of products and have
the resulting selection fill in the price per unit and the product description. The salespeople
could enter the number of units, but could not change the description fields or the price
fields. We will look at the use of data validation to help limit what can be entered into fields.
For this conversation, we will describe a cell as a field.

When a data validation rule is created, you can specify what kind of data is allowed. You
can also prohibit the entry of anything other than the allowed data, you can warn that the
data is not what is expected, or you can just let the data be entered with an explanation of

what is expected to be in the field.
Table 3.71 Allowable options for data validation.

Any value This is the default when no data validation is applied
Limit entries to whole numbers (no decimal places
Whole number allowed.) a range of acceptable whole numbers (integers)
can be specified.
. Any type of number, including percentages, a range of
Decimal e
acceptable values can be specified.
. Amy value in a range or entered in the Data Validation
List :
dialog box separated by commas
Date Limited to dates only; you can specify acceptable date
ranges
Time Times only; you can specify acceptable time ranges
Text limited to a specific number of characters - for
Text length instance a phone number would be considered text and be a
specific length.
Custom Values based on the results of a logical formula.

Data Validation List - Created Source
Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.14 if starting here.)
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We will use data validation to create a buy/sell form for the various investments. The steps

we will use to do this are:

1. Activate the Buy/Sell worksheet. We use a different data validation rule in each of the

cells in the range B3:B7.

2.In cell B3, we will create text data validation rule that describes the type of transaction
this will be. Click in cell B3. From the Data Tools section of the Data ribbon, use the drop-

down button to select Data Validation.

Figure 3.40b Data Validation Button

Formulas

Excel Objective_3.15 - Excel

View U Tell me what you want to do

F [T Show Queries y (B L g n f/_/" £ Group ~
. p 5 v qe .
‘ %) From Table e Data Validation T £ 5 @ungroup
Get Edenal  New . Refresh button '\3‘4_1‘ —p What-if Forecast _ >
Dats - Query ~ Recent Sources All - pudvanced  Colynmins C8 © ¥ Analysis *  Sheet Subtotal
et & Tra m Fitter Data Data Yahdatior uthine
B3 v )
() eag Vahdastior rcles
A B C D E F G H ' ’ ~ L

3. In the Data Validation dialog box, use the drop-down button next to the Allow: box and

choose List.

4. In the Source field, type Buy, Sell. Make sure the two words are separated by a comma.

5. Click on the Input Message tab. In the tile Figure 3.40c Data Validation

type Buy/Sell.

6. In the Input message field type: Select
the type of transaction you are ordering.

7. Click the Ok button.

8. Note that cell B3 now has a drop-down
arrow next to the cell. When the cell is
active, the input message you just entered
will show below the cell. When clicked, the
drop down will show the choices available
for what can go in the cell.

Data Validation

Dialog Box
? X

Settings  Input Message  Error Alert

Validation criteria

Allow:

List +| [ 1gnore plank

Data: E'In-ull dropdown
between
Source:
Buy,Sell|

I

Apply these changes to all other cells with the same settings

Clear All Cancel
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Figure 3.40c

1

Buy/Sell Order 2 Buy/Sell Order
Buy/Sell | nE 3 |Buy/sell I
3
Stock Symbol Buy/Sell 4 Stock Symbol S:l{
Bu Input explanation Select the type Choices available /v Select the type
Bu and drop-down |_y| of transaction when drop-down of transaction
selector you are selector clicked
Re ordering. ordering.

Data Validation List Named Range
Data validation can also be used to create a list using a range of cells. If you are going to use
arange of cells there are two rules you must follow:
» The range of cells must be on the same worksheet as the data validation cell, OR
e Use a named range of cells from a different worksheet. The named range must be
one column or one row of data only.
The steps we will follow to create a drop-down list for the investment symbols are:
1. Select Sell from the drop-down list.

2. Cell B4 will contain the stock symbol for the investment to be traded. We will use a
named range to create the data validation list for this cell. Go to the Investment List
worksheet. Highlight the range B3:B22 From the Defined Names section of the Formula
Ribbon, select Define Name.

3. In the Define Name section, type in Trade_Symbol. (Don’t forget to use the underscore
between the words Trade and Symbol. Defined names cannot contain spaces.)

4. Go back to the BuySell Order worksheet and make cell B4 active.

5. From the Data ribbon click the data validation drop-down list and select List in the Allow
box.

6. Click in the Source box. From the Defined Names section of the Formula ribbon, select
Use in Formula. Scroll down the list of names until you see Trade_Symbol. Click on
Trade_Symbol. (Excel will insert an = sign before the named range.)

7. Click on the Input Message and type: Select the investment symbol from the list.
8. Click on the Error Alert.

©
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Settings  Input Message  Error Alert

Validation criteria

Allow:

List v Ignore blank
Data In-cell dropdown
between
Source:

=Trade_Symbol 4+

Apply these changes to all other cells with the same settings

Clear Al

9. There are three options for the error alert dialog box. Stop: the data that is being input
must match the data allowed. Alert: the data does not match, and the user must choose to
proceed or not, and Information: the user will be alerted that the data does not match, but
no choice will be given before the data can be entered.

Integrity Check - Data Validation Input Message

Every cell that has data validation should have an input message to alert the user as to
what should be entered into the cell and the types of data the cell will accept.

Data Validation

Settings Input Message  Error Alert

Show error alert after invalid data is entered

. Error message:
Warning

Information

When user enters invalid data, show this error alert:
Style: Title:
Stop

X

Cancel
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10. Because this is a buy/sell situation, we may be buying an investment that is not already
in the portfolio. We will select a Warning message that will alert the user that the symbol is
not in the list of currently owned investments.

11. On the Error message box type: That investment symbol is not in the list of owned
investments.

12. Click OK.

Settings Input Message  Error Alert
Show error alert after invalid data is entered

When user enters invalid data, show this error alert:
Style: Title:
Warning v
Error message:

That investment symbol is not in
the list of owned investments.

Clear All Cancel

13. Try typing a symbol into B4 that is not in the list. You will get an error message, but you
will also get the choice to proceed or not. Choose to not proceed. Delete the characters you
entered from B4 and select VFICX from the drop-down list.

14. Select cells A3:C3. Right click and Insert. Shift cells down, and then click OK.

Data Validation - Date

Next, we will validate the transaction date to ensure the date of the order will be today or
later. The steps we will use are:

1. Insert a row at A3 by highlighting A3: C3. Then use the Ctrl and + keys to insert cells.
Select Shift Cells Down.

2.1In Cell A3 type: Today’s Date:

3. In cell B3 type the formula =TODAY() Note: this will insert a dynamic formula that will
change each time the workbook is opened to reflect the current date.

4. Activate cell B6. Open the data validation dialog box and select Date from the list of
options.
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5. New Data choices will be given:

Between Enter a start and end date

Not between The date entered cannot be between the dates indicated.
Equal to Must be the exact date entered.

Not equal to Can be any date but the date designated.

Greater than Must be after the specified date.

Less than Must be before the date entered.

Greater than or equal to | Can be equal to or after the designated date

Less than or equal to Must be the designated date or before.

6. Select greater than or equal to. We can’t tell the broker to sell something yesterday-only
today or later.

7. Tab to the Start date box. Click on cell B3 as the start date. This will dynamically link your
valid date the TODAY() function.

Data Validation ? X

Input Message  Error Alert

Validation criteria
Allow:
Date v Ignore blank
Data:
greater than or equalto | v
Start date:
=B3

¥

[:l Apply these changes to all other cells with the same settings

Clear All Cancel

8. Click on the input message tab and in the Input message box type: Trade date must be
today or after today’s date.

9. Click the Error Alert tab, select Stop as the alert. In the Error message type: Date entered
is before today’s date. Note: your error message should always inform the user why the
error has occurred.

10. Put yesterday’s date into the cell. Excel will stop you and tell you why the entry is
invalid.

11. Enter tomorrow’s date into B6.
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Data Validation - Number
1. Click on cell B7. In this cell, the price will be entered. We will control the entry to be a
number with 0 decimal places.

2. From the data validation settings dialog box, select Whole Number.
3. In the Data box select greater than
4. In the Minimum box type in 0.

5. In the Input Message tab type: Enter the buy/sell price in whole numbers. We won’t have
an error message for this cell.

6. On the Home ribbon format cell B7 for $ with 0 decimal places.

Data Validation - Text

The last validation we will add to our worksheet it a text validation to limit the number of
characters the user can add when explaining why the investment is being bought or sold.
The steps we will use to do that are:

1. Make cell B8 active. Because we are looking for a buy/sell reason, we will make cell B8
accept text input only.

2. From the data validation Settings Allow drop-down, select Text length.
3.In the Data box select: less than.

4. In the Maximum box type: 100. Note: this will limit the number of characters to less than

100.
Data Validation ? X

5. For the input message type: Enter 95 | Input Message  Error Alert

reason for buying/selling. Validation criteria
Allow:
6. Do not putin an error alert. Text length v | [ 1gnore blank
C Data:
7.1n cell B8 type: Not hitting target Less than .
Maximum:

g

100

[C] Apply these changes to all other cells with the same settings

Clear All Cancel
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Figure 3.40d Completed Data Validation Worksheet
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]
2 Buy/Sell Order
3 Today's Date 9/14/2017
4aBuy/SeII Sell
5 |Stock Symbol VFICX
6 Buy/sell Date 9/15/2017
7 |Buy/Sell Price $ 1,000
8 |Reason for selling: Not hitting target

9 4
10
1|
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‘ ‘ Investment Detail Investment List Benchmarks BuySell Order (O

Ready 23

Data Validation ? > &
Data Validation - Calculated Field
While not using a specific example in this
worksheet, we can create a data validation Allow:
based on a calculation. For example: We can Decimal [] Btgnore piank
have the data validation test to see if the value Data: \
entered is at least 5% of a value in another cell. ::::::hm i ZJ
The calculation must begin with an =. —0.05'B9 Ta

o

Input Message  Error Alert

O Apply these changes to all other cells with the same settings

" Clear Al [ ok ]| cance

e Always include an input message for cells containing data validation.

e Protect the types of information that can be entered into a cell by using data
validation.

e A data validation list can help eliminate spelling and data input errors.
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3.4. Lookup Functions

LEARNING OBJECTIVES

1. Use the VLOOKUP function to search and display the contents of a cell location for
data that is organized in columns.

2. Use the HLOOKUP function to search and display the contents of a cell location for
data that is organized in rows.

3. Create a web query that imports stock price data into a worksheet from awebsite.

The final section of this chapter addresses lookup functions. Lookup functions are typically
used to search for and display data located in other worksheets or workbooks. The two
lookup functions we will use in our example of the personal investment portfolio are the
VLOOKUP and HLOOKUP functions. In addition to demonstrating these functions, we will
also show how we can enhance the personal investment portfolio workbook with a web
query. Web queries are used to bring live or current data into a worksheet from a website.

The VLOOKUP Function

Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.15 if starting here.)
The VLOOKUP function is typically used to access and display data located in another
worksheet or workbook. The function can also be used to access and display data located in
the same worksheet. This is a very powerful and versatile function because it eliminates
the need to copy or recreate data that exists in other worksheets or workbooks.

Itis called a VLOOKUP function because the function will search vertically down the first
column of a range of cells to find what is called a lookup value. This process is very similar
to the statistical IF functions in Section 3.2 "Statistical [F Functions". You will recall that
these functions used criteria to select cells from a range that was used in the mathematical
output. The VLOOKUP function is essentially performing the same process; however,
instead of selecting multiple cells from a range, the function is only looking for one specific
cell location. Once the function finds the specific cell location, it will display the contents of
that cell location or another cell location in the range. Before using the VLOOKUP function
in the personal investment portfolio workbook, it is strongly recommended that you
carefully read the definitions for the function arguments listed in Table 3.10 "Arguments
for the VLOOKUP Function".

=VLOOKUP (lookup_value,table_array,row_index_num,[range_lookup])
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Table 3.10 Arguments for the VLOOKUP Function

Argument

Definition

Lookup_value

This argument is typically defined with a cell location, number, or text.
Text data must be enclosed in quotation marks for this argument. The
function will search for the criteria in the first column of the range used
to define the Table_array argument. For example, if the word Hat is
used to define this argument, the function will always search for the
word Hat in the first column of the range used to define the Table_array
argument.

Table_array

A range of cells that contain data you wish the VLOOKUP function to
search though (Lookup_value) and display. This cell range must contain
the criteria used to define the Lookup_value in the first column.

Col_index_num

This is the column index number argument. It is defined as the number
of columns to the right of the first column in the range used to define the
Table_array., argument that contains the data you wish to display. For
example, suppose the data you wish the function to display is contained
in Column C. If the range used to define the Table_array argument is
A2:D15, then the column index number will be 3. Counting the columns
to the right of the first column in this range, Column A would be 1,
Column B would be 2, and Column C would be 3. It is important to
remember to count the first column in the table array range as 1.
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This argument is defined with either the word TRUE or the word FALSE.
When this argument is defined with the word FALSE, the function will
look for an exact match to the criteria used to define the Lookup_value

[Range_lookup]

argument in the first column of the table array range. It is important to
note the function will search the entire range to find an exact match.

f this argument is defined with the word TRUE, the function will look for
a value that is an exact match or the closest match that is less than the
lookup value.

Examples:

If f the lookup value is 80 and the highest value in the first column of the
table array range is a 78, the function will consider 78 a match for the
number 80.

[f the lookup value is 78 and the range is 70,80,90,100, The function will
consider 78 to be a match for 70 (the lower value).

However, if the lookup value is 80 and the lowest number in the first
column of the table array range is 85, the function will produce an error.
This is because the number 80 and any value less than 80 do not exist in
the first column of the table array range.

[t is important to note that if you define this argument with the word
TRUE, the data in the table array range must be sorted in ascending order.
This is because the function will stop searching for a match once the
value in the first column exceeds the lookup value. If the data in the table
array range is not sorted, the function can either produce an error code
or display an erroneous result. This argument is in brackets because if it
is not defined it will automatically be defined with the word TRUE.

Integrity Check

Using a TRUE Range Lookup for VLOOKUP and HLOOKUP

If you are defining the Range_lookup argument with the word TRUE for either the
VLOOKUP or HLOOKUP function, the range used to define the Table_array argument
must be sorted in ascending order. For the VLOOKUP function, the table array range
must be sorted from smallest to largest or from A to Z based on the values in the first
column. For the HLOOKUP function, the table array range must be sorted from left to
right based on the values in the first row, from smallest to largest or A to Z.
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You may have noticed that on the Investment Detail worksheet, the Description column is
blank. Descriptions for several investments are included in the workbook in the Investment
List worksheet as shown in Figure 3.42 "Investment List Worksheet". The VLOOKUP
function will be used to search for a specific symbol in Column A of the Investment List
worksheet and display the description for that symbol located in Column B. It is important
to note that once the Table_array has been defined, the VLOOKUP can return any column
number within that array. For example, to return the investment type you would select
column 3. For 5-year growth, you would select column 6.

Figure 3.42 Im
. B " i To display the data in this column, the
8 ( ! f f Col_index_num argument must be defined
Investment List with the number 2.
T T ‘moum Last |5 Year
Sxmbol oou:npnon \investment Type Risk Levtl |Year |Growth
) Prin '10 ey Market \Money Market 0079 245
' Bond Fund 0.68% 3.51
[Bong Fune 3.79% e
; 3 1237
vestment Grade 2| 7.68%)|
| ™m Treasury 1 1.74%
VBISX _;n rt Term Bond index 2
EIPX

FINX
EIEX ng Markets 4
DMIX | oped Markets
VTRIX [imfernational Vaive
MSFT Microsoft Corporation
8 AAPL ‘A;:e ne S
1 IBM nternational Business Machine

|Google inc
ichnson and Johnson

This column contains the data that will be
matched to the lockup value of the
VLOOKUP function,

Naming a Table_array:

To name a Table_array select all the columns and rows in the array EXCEPT the column
headers. If you include the column headers Excel will treat them as values in your array
and may return erroneous results.

The following steps explain how to accomplish this:

1. First, we will name our table_array. It is much easier to name the array and use the
named range than to constantly have to re-select the data for a different VLOOKUP
function.

2. Click on the Investment List worksheet.
3. Select the range A3:F23 (this range excludes the column headers.)
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4. On the Formulas ribbon in the Defined Names section click on Define Name.

Formulas [ata Reaview Wiew ' Tell mewhat you want ta do

3 AutoSum - kup & ] _ Define Marme = +:‘-'= Trace Precedents 1% Show Formulas l_ =
Name '_l‘.I Use in Formula - "H" Trace Dependents = W;'.L'H Caleulation
1 Manager [0 Create from Selection | T Remove Amrews = i Window  Orptions ™
Function Library Defined Hames Formula &uditing Caloulation -~

A3 = I Wi X

A B C D E F 2
- Investment List

Growth Last |5 Year

? Symbol |Description Investment Type Risk Level |Year Growth
3 (VMMXX  |Prime Money Market Maney Market 1 0.07% 2.45%
4 |VUSTX Long Term Treasury Bond Fund ) 0.88% 3.51%
5 |VFSTX Short Term Investment Grade Bond Fund 1 3.79% 4.92%
& (VWEHX  |High Yield Corporate F‘:;':hﬁr"" A &) 12.37% 6.74%
7 |MFICX Intermediate Investment Grade I ’ ' 2 7.88% 6.63%
g |VFISX Short Term Treasury = [lrmestment Lis 1 1.74% 4.,39%
2 |VBISX _ |Short Term Bond Index froms ook = 1 2.85% 4.98%
10 [VEIPX _ |Equity Income [ 4 17.10% 3.58%
11 [VIMSX Mid Cap [ 5 24.94% 4.39%
12 |\VISGX Small Cap Growth [ = 32 55% 5.92%
13 [VFINX S&P 500 Index P e ——r———— ) 4 15.49% 2.54%
14 (VEIEX Emerging Markets | Cancel 5 17.18% 10.01%
15 |VDMIX Developed Markets [rETnETonEr SICK Tung 5 10.49% 1.41%
16 |INTRIX International Value International Stock Fund 5 7.69% 1.93% .
- --:-u-"— Jc-rl'f;I;o 5L'11rrar;I I lr'.'estrren; Detail Investment List I Bel".lrflrrlarksl Hl’ .._l () - e S
leady B Average: 1396550425 Count 126 Sum: B7.3826768 H = O - 1 4 13

5. In the Name box type in Investment_List. Notice that the Refers to: box at the bottom
shows the worksheet name and range of cells this name will apply to. Make sure it shows
the correct range. The $ indicate that naming this range will create an absolute reference to
these cells in your workbook.

6. In the Investment Detail worksheet, click on cell C4.
7. Click the Formulas tab on the Ribbon.
8. Click the Lookup & Reference button in the Function Library group of commands.

9. Select the VLOOKUP function from the list of functions. Use the scroll bar to scroll down
to the bottom of the list. This will open the Function Arguments dialog box for the
VLOOKUP function.

10. Click in the Lookup_value argument on the Function Arguments dialog box.

11. Click cell B4. The symbol in cell B4 is the lookup value that will be searched in the first
column of the range defined for the Table_array argument.

12. Click in the Table_array argument on the Function Arguments dialog box.

13. From the Formulas ribbon click on Use in Formula and select Investment_List.
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14. Press the TAB key on your keyboard to advance to the Col_index_num argument and
type the number 2. Once the function finds the lookup value in the first column of the range
Investment_List, it will display the description that is in the second column of the same
row.

15. Press the TAB key on your keyboard to advance to the Range_lookup argument and
type the word FALSE. This will direct the function to search for only exact matches to
lookup value.

16. Click the OK button at the bottom of the Function Arguments dialog box.
17. Copy the VLOOKUP function in cell C4 and paste it into the range C5:C18

Figure 3.43 "Completed Function Arguments Dialog Box for the VLOOKUP Function" shows
the completed Function Arguments dialog box for the VLOOKUP function. Notice that the
Range_lookup argument is defined with the word FALSE. This will direct the function to
search for an exact match to the lookup value and will also direct the function to search the
entire first column of the table array range.

Finally, it is important to note the absolute reference on the table array range. This will
prevent the table array range from changing when the function is pasted into other cell
locations.

Figure 3.43
Function Arguments ? X
VLOOKUP
Lookup_value B4 * | = VAKX
Table_array |nvestment_List 4+ | = ["VMMXX,"Prime Money Market *,"...
Col_index_num 2 *l =2
Range_lookup | FALSE| 4 | = FALSE

= “Intermediate Investment Grade”

Looks for a value in the leftmost column of a table, and then returns a value in the same row from a column you [
specify. By default, the table must be sorted in an ascending order.

Range_lookup is a logical value: to find the closest match in the first column (sorted in |
ascending order) = TRUE or omitted; find an exact match = FALSE.

Formula result = Intermediate Investment Grade

Help on this function Cancel

Figure 3.44 "Results of the VLOOKUP Function in the Investment Detail Worksheet" shows
the results of the VLOOKUP function in the Investment Detail worksheet. The function is
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searching for each symbol in Column B of the Investment Detail worksheet in Column A of
the Investment List worksheet.

When the function finds a match, it will display whatever is in the cell location two columns
to the right, or Column B, in the Investment List worksheet. For example, the symbol
VDMIX, which is in cell B8 on the Investment Detail worksheet (see Figure 3.44 "Results of
the VLOOKUP Function in the Investment Detail Worksheet"), is also in cell A15 on the
Investment List worksheet. As a result, the function is displaying whatever is in cell B15 on
the Investment List worksheet, which is the description “Developed Markets.”

Figure 3.44 Results of the VLOOKUP Function in the Investment Detail Worksheet

= -

K AAO0CINBA, nveitment Lt 15353 SE 1At o

[ A i c o E ¥ ¢

. Descriptive Information Purchase |  “peensincelich

‘[ 'Purchase
Divicend / [Shares  Price per  |Costc

1 Investment Type |Symbol | Description Yiesd Purchased Share Purchi
4 Bond Fund IVFICX |intermediate investment Grade | 4.80% 750 |S 949|S5 7

5 Bond Fund IVFSTX |Short Term Investment Grade 3.20% 750 | S 1068 .S 8

6 Bond Fund VWEHX [High Yield Corporate 720%| 500(S 629S 3

7 Bond Fund IVUSTX |Long Term Treasury 4 00% 500 S 11008 5

8 _Intemational Stack Fund [VDMIX _|Developed Markets < e B B

% Domestic Stock Fund 'VElPX _|Equity Income ___ _2.50%|  S00|S 2335311

10 Domestic Stock Fund VISGX Small Cap Growth 0.30% 2508 1833 |8 4

11 Domestic Stock Fund  [VIMSX [Mid Cap 1.00% 250 |S 2241 This description Is in cell 15
12 International Stock Fund T\rrmx Tinternational Value 200%] 26013 2259 ||ttt c—
13 International Siock Fund 1VE!EX Emerging Markets 1.40% 250|S 23 74|85 5

14 Individual Stock TRV The Travelers Companies, Inc 2.40% 1508 38.14/8 5

15 Individual Stock 1INJ Johnson and Johnson 380% 1505 5330S 7

16 Individual Stock KO Coca Cola 2.80% 150 | S 6246 |5 9

17 Individual Stock IMSFT _[Microsoft Corporation 2 50%, 751 S_ 2802 S 2

18 Individual Stock |IBM International Business Machine |  1.60% 75.S 8768 S 6

19 Total 5,100 | $96

@ 4s o] Poriolo Sarmmary | Investment Deteil “Tnvesimeot Uil Seochmarks  Prica Dwt IV IEEEEE—
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Integrity Check - Absolute References on the Table Array Range for the VLOOKUP
and HLOOKUP Functions

If you have not named your Table_array for the VLOOKUP or HLOOKUP functions and
will be copying and pasting the VLOOKUP or HLOOKUP function, you will most likely
need to place an absolute reference on the range used to define the Table_array
argument. If you do not, the table array range will change because of relative referencing
once the function is pasted to new cell locations. This could result in an error output for
either the VLOOKUP or HLOOKUP function. This is because the function will not be able
to find the lookup value since the range has been adjusted. If you are defining the
Range_lookup argument with the word TRUE, an adjustment in the table array range
may result in an erroneous output.

The HLOOKUP Function
Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.15 if starting here.)
The HLOOKUP function serves the same purpose as the VLOOKUP function. The HLOOKUP
function can be used to display data from another worksheet or workbook. However,
instead of searching for the lookup value vertically down the first column of the table array
range, the HLOOKUP function searches horizontally across the first row of the table array
range. When the function finds a match for the lookup value, it will display the contents in a
cell location based on a row index number. This number designates which row in the table
array range the function should display.
=HLOOKUP(lookup_value,table_array,row_index_num,[range_lookup])
Table 3.11 "Arguments for the HLOOKUP Function" provides a definition for each argument
of the HLOOKUP function. It is best to review the definitions of these arguments carefully
before using the function.
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Table 3.11 Arguments for the HLOOKUP Function

Argument

Definition

Lookup_value

This argument is typically defined with a cell location, number, or text.
Text data must be enclosed in quotation marks for this argument. The
function will search for the criteria entered into this argument in the first
row of the range used to define the Table_array argument. For example,
if the word Hat is used to define this argument, the function will search
for the word Hat in the first row of the range used to define the
Table_array argument.

Table_array

Range of cells that contain data you wish the HLOOKUP function to search
though (Lookup_value) and display. This cell range must contain the
criteria used to define the Lookup_value in the first row. For example, if
the range A2:D15 is used to define this argument, the criteria used to
define the Lookup_value argument must exist in Row 2.

Row_index_num

This is the row index number argument. It is defined with the number of
rows below the first row in the range used to define the Table_array
argument that contains the data you wish to display. For example,
suppose the data you wish the function to display is contained in Row 5.
If the range used to define the Table_array argument is A2:D15, then the
column index number will be 4. Counting the rows below the first row in
this range, Row 2 would be 1, Row 3 would be 2, Row 4 would be 3, and
Row 5 would be 4. It is important to remember to count the first row in
the table array range as 1.
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This argument is defined with either the word TRUE or the word FALSE.
When this argument is defined with the word FALSE, the function will
look for an exact match to the criteria used to define the Lookup_value
argument in the first row of the table array range. It is important to note

[Range_lookup]

the function will search the entire range to find a match. If this argument
is defined with the word TRUE, the function will look for a value thatis an
exact match or the closest match that is less than the lookup value. For
example, if the lookup value is 80 and the highest value in the first row of
the table array range is a 78, the function will consider 78 a match for the
number 80. However, if the lookup value is 80 and the lowest number in
the first row of the table array range is 85, the function will produce an
error. This is because the number 80 and any value less than 80 do not
exist in the first row of the table array range. It is important to note that if
you define this argument with the word TRUE, the data in the table array
range must be sorted based on the values in the first row in ascending order
from left to right. This is because the function will stop searching for a
match once the value in the first row exceeds the lookup value. If the data
in the table array range is not sorted, the function can either produce an
error code or display an erroneous result. This argument is in brackets
because if it is not defined it will automatically be defined with the word
TRUE.

The HLOOKUP function will be used on the Portfolio Summary worksheet to display the
benchmark growth rates in the range G4:G7. A benchmark is a value that can be used as a
standard point of comparison. The Benchmarks worksheet contains growth rates at
different year intervals for the benchmarks that will be used to compare the performance
for each investment type (see Figure 3.45 "Benchmarks Worksheet"). For the purposes of
this workbook, we will be comparing the growth rates for each investment type to the 5-
year average growth rate for the benchmarks categories listed in the range H4:H7. The
following steps explain how to construct the HLOOKUP function to display the 5-year
benchmark values in the Portfolio Summary worksheet:
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Figure 3.45 Benchmarks Worksheet

- 5 603%
A B C D £

1 Financial Benchmarks

2 S&P 500 Barclays Dow Jones |MSCI EAFE

3 1 Year Growth 15.65% 5.14% 16.53% 10.42%
4 3 Year Growth 2.35% 5.31% 3.21%)] -3.01%
5 5 Year Growth 2.54% 6.03%| €= 5.35% 1.30%
6 10 Year Growth 3.29%) 5.57% 5.92%| 5.39%

If the table array range is set to
B2:E6, to display this value for the
Barclays benchmark the row index

number must be set to 4.

1. Go to the Benchmarks worksheet by clicking on the Benchmarks tab.

2. We will name the Benchmarks range for use in the HLOOKUP function. The range we will
name is B2:E6. The top row contains the look up values the function will use to find a
match. The remaining rows will be the results returned once a match is found.

3. Highlight B3:B6 and name the range Benchmarks by typing the name in the Cell address
block on the left side of the formula bar.

4. Click cell G4 in the Portfolio Summary worksheet.

5. Click the Formulas tab on the Ribbon.

6. Click the Lookup & Reference button in the Function Library group of commands.

7. Select the HLOOKUP function from the list of functions. This will open the Function
Arguments dialog box for the HLOOKUP function.

8. Click in the Lookup_value argument on the Function Arguments dialog box.

9. Click cell H4. The description in cell H4 will be the lookup value that will be searched in
the first row of the range defined for the Table_array argument.

10. Click in the Table_array argument on the Function Arguments dialog box.

11. From the Formulas ribbon, Use in Formula, select the named range Benchmarks.

‘@ : 3 The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher

is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 242



https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

12. Press the TAB key on your keyboard to advance to the Row_index_num argument and

type the number 4.

Benchmarks ~ fe S&P 500

A B C D E

1 Financial Benchmarks

2 S&P 500 Barclays Dow Jones |MSCI EAFE

3 [1 Year Growth 15.65% 5.14% 16.53% 10.42%
4 |3 Year Growth 2.35% 5.31% 3.21% -3.01%
5 |5 Year Growth 2.54% 6.03% 5.35% 1.30%
6 |10 Year Growth | >~  3.29% 5.57% 5.92% 5.39%

T~

! 5 Year Growth is in Row 4 of

8

N the lookup array.

Remember that the Excel row number from the left side of the worksheet window is
irrelevant in table arrays. It is the number of rows in the array itself that are counted.

13. Press the TAB key on your keyboard to advance to the Range_lookup argument on the
Function Arguments dialog box and type the word FALSE. This will direct the function to
search for only exact matches of the lookup value. Without an exact match, the results may
be erroneous because Excel will stop looking when it finds an approximate match, or one
higher in value.

14. Click the OK button at the bottom of the Function Arguments dialog box.

15. Copy the HLOOKUP function in cell G4 and paste it into the range G5:G7 using the Paste

Formulas command.
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Figure 3.46 "Completed Function Arguments Dialog Box for the HLOOKUP Function" shows
the completed Function Arguments dialog box for the HLOOKUP function. The row index
number 4 indicates that the function will display the contents of the cell location in the
fourth row of the table array range.

Figure 3.46 Completed Function Arguments Dialog Box for the HLOOKUP Function

An absolute reference is ]

Lookup_valse 4 A 2] = Bardep Lp!acedonthe table array range.
Table_arvay  genchmarks }J = ["sP Y, ‘Barclays”,"Dow Jones”, "MSC1 EAF
s ol 2] - ¢ [ Contents of the lookup value
Range_lockup  FALSH ﬁ] = FALSE Lcellreferenceateshownhere.
= 0.0603

Looks for & valoe in the top row of & tsble or arrey of values and retans the value in the same column from a row you specfy.

Range_flookup = 2 logoal value: to find the closest match in the top row (soned in ascending order) =
TRUE or omited: find an exact match = FALSE.
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Figure 3.47 "Completed Portfolio Summary Worksheet" shows the output of the HLOOKUP
function. Notice that the output of the function in cell G4 is 6.0%. This is because the lookup
value was defined with the entry in cell H4, which is the Barclays index. Looking at Figure
3.45 "Benchmarks Worksheet", if you count the first row of the table array range as Row 1,
the value 6.03% is the fourth row in the Barclays column. Since the values in Column G on
the Portfolio Summary worksheet are set to 1 decimal place, the value is displayed as 6.0%.

Flgure.'>’47(u ipleted Portfolio Summary Worksheet

1 - B et CORLTI Bamstimaris [SRS0 S19R A TALSE 4

A # C 0 £ F G " ]
: Personal Investment Summary e
. Total Summary =

Average | Total
|Numberof Months Purchase Current Annual Benchmark $ ‘
I [Investments Owned Cost Value Growth an cromn Benchmark
4 Bond Fund 4 36]S 237738 27274 49%|  6.0%]|Barclays
5 Domestic Stock Fund | 3 34/ 221108 22903 | 1.3%] 2.5%|S&P 500
¢ International Stock Fund | 3} 27|S 18983 |5 22578 | 8.5%) 1.3%|MSCI EAFE
/ Individual Stock 5 63| S 31763 |S 45101 8.0% 5.4%|Dow Jones
¢ TOTAL 15! 43| § 096,628  $117.857 6.2% , i |
« Poor Performing Investments T
Average |Total X <
Numberof |Months |Purchase [Current |Annual p:; ::?:',:,:’,,;\":m,.,;’:,.:,": o

10 Investments Owned |Cost Value Growth 4" row of the tange BE6 on the
11 Bond Fund 1 10[S 5500 S 5626 28%) Ne——
12 Domestic Stock Fund 3 34|S 221108 22,903 1.3%
13 International Stock Fund | 1 42/S 734015 5958| -54%
14 Individual Stock 2 69 S 10097 S 13 990 6.8%)
15 TOTAL 7 41/S 45047 § 48,478 2.2%!
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Integrity Check - #N/A and #REF! Errors with Lookup Functions

If you receive the #N/A error code when using the VLOOKUP or HLOOKUP function, it
indicates that Excel cannot find the lookup value in the table array range. Check that the
lookup value exists in the first column for the VLOOKUP, or the first row for the
HLOOKUP, in the range used to define the Table_array argument. You may also see this
error code if you copy and paste the function and forget to put an absolute reference on
the range used to define the Table_array argument. The #REF! error code indicates that
the column index number or row index number exceeds the number of columns or rows
in the range used to define the Table_array argument.
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IFERROR

Follow-along file: Continue with Excel Objective 3.00. (Use file Excel Objective 3.16 if starting here.)
Suppose your spreadsheet formulas have errors that you anticipate and don't need to
correct, but you want to improve the display of your results. For example, when creating an
invoice template you will want the invoice to look blank, but have the functions set up, so
that when data is entered into the invoice, the invoice will correctly calculate the amount
due. You will want the errors in the functions to not show as errors and not keep Excel
from being able to perform the mathematical operations necessary in the invoice.

There are many reasons why formulas can return errors. For example, division by 0 is not
allowed, and if you enter the formula =1/0, Excel returns #DIV/0. Error values include
#DIV/0!, #N/A, #NAME?, #NULL!, #NUM!, #REF!, and #VALUEL..

Error Value Description of Error
#DIV/0! The formula or function contains a number divided by zero.
#NAME? Excel doesn’t recognize text in the formula or function, such as when

the function name is misspelled.

#NULL! A formula or function requires two cell ranges to intersect, but they
don't.
#NUM! Invalid numbers are used in a formula or function, such as text entered

in a function that requires a number.

#REF! A cell reference used in a formula or function is no longer valid which
can occur when a cell used by the function was deleted from the
worksheet.

#VALUE The wrong type of argument is used in a function or formula, which can

occur when you supply a range of values to a function that requires a
single value.
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There are several ways you can hide error messages you are expecting in a worksheet. You
can hide error values by converting them to a number such as 0, and then applying a
conditional format that hides the value, or by having what looks like a blank cell returned
when an error is encountered.

Create an example error

1. Open a blank workbook, or create a new worksheet.

2. Enter 3 in cell B1, enter 0 in cell C1, and in cell A1, enter the formula =B1/C1. The
#DIV /0! error appears in cell Al.

3.Select A1, and press F2 to edit the formula.

4. After the equal sign (=), type IFERROR followed by an opening parenthesis. IFERROR(
5. Move the cursor to the end of the formula.

6. Type ,0) - that is, a comma followed by a zero and a closing parenthesis. The formula
=B1/C1 becomes =IFERROR(B1/(C1,0).

7. Press Enter to complete the formula. The contents of the cell should now display 0
instead of the #DIV! error.

Apply the conditional format

1. Select the cell that contains the error, and on the Home tab, click Conditional Formatting.
2. Click New Rule.

3. In the New Formatting Rule dialog box, click Format only cells that contain.

4. Under Format only cells with, make sure Cell Value appears in the first list box, equal to
appears in the second list box, and then type 0 in the text box to the right.

5. Click the Format button.

6. Click the Number tab and then, under Category, click Custom.

7.In the Type box, enter ;;; (three semicolons), and then click OK. Click OK again. The 0 in
the cell disappears. This happens because the ;;; custom format causes any numbers in a
cell to not be displayed. However, the actual value (0) remains in the cell.
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Hide error values by turning the text white

Use the following procedure to format cells that contain errors so that the text in those cells
is displayed in a white font. This makes the error text in these cells virtually invisible.

1. Select the range of cells that contain the error value.

2. 0n the Home tab, in the Styles group, click the arrow next to Conditional Formatting and
then click Manage Rules. The Conditional Formatting Rules Manager dialog box appears.

3. Click New Rule. The New Formatting Rule dialog box appears.

4. Under Select a Rule Type, click Format only cells that contain.

5. Under Edit the Rule Description, in the Format only cells with list, select Errors.

6. Click Format, and then click the Font tab.

7. Click the arrow to open the Color list, and under Theme Colors, select the white color.

Hide error values by making the cell look empty

In the error example given above the formula =B1/C1, where the #DIV/0! error appeared
in cell A1 we can use quoted in the IFERROR to show a blank cell. The function would then
look like =IFERROR(B1/C1,””). The two quotes at the end of the IFERROR will make the cell
look blank.
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¢ Lookup functions are powerful and versatile tools because they eliminate the need to
copy or recreate data that exists in other worksheets or workbooks.

e The VLOOKUP function will look vertically down the first column of the table array
range to find the lookup value. The lookup value must exist in the first column of the
table array range when using the VLOOKUP function.

e The HLOOKUP function will look horizontally across the first row of the table array
range to find the lookup value. The lookup value must exist in the first row of the table
array range when using the HLOOKUP function.

o [fthe Range_lookup argument for the VLOOKUP function is defined with the word
TRUE, the data inthe table array range must be sorted in ascending order (smallest to
largest) based on the values in the first column.

e [fthe Range_lookup argument for the HLOOKUP function is defined with the word
TRUE, the data inthe table array range must be sorted in ascending order (smallest to
largest), left to right, based on the values in the first row.

e Ifyouare copying and pasting a VLOOKUP or HLOOKUP function to other cell
locations on a worksheet, make sure there is name or an absolute reference placed on
the table array range.

o [FERROR can be used in templates to hide the results of formulas that are in cells but
not currently being used.
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Sample VLOOKUP Exercise from Microsoft Copilot:

Scenario:

You are given a list of employees with their departments and salaries. You need to find the
salary of an employee based on their name and department using the VLOOKUP function
combined with the CONCATENATE function.

The CONCATENATE function in Excel is used to join two or more text strings into one
string. This function is particularly useful when you need to combine data from different
cells into a single cell.
Syntax:
CONCATENATE (text1, [text2], ..)

o textl is the first text string to be joined.

e [text2], ... are additional text strings to be joined. You can include up to 255 text

arguments.

Step-by-Step Instructions:
1. Create the Employee List Table:
e Incells Al to C6, enter the following data:

A B C
1 | Employee Department Salary
2 | John Doe HR $50,000
3 | Jane Smith IT $60,000
4 | Emily Davis Finance $55,000
5 | Michael Brown IT $65,000
6 | Sarah Wilson HR $52,000

2. Create the Lookup Tables:
e Incells F1 to H3, enter the following data:

F G H
1 | Employee Department Salary
2 | John Doe HR
3 | Michael Brown IT

e In cells F6 to H8, enter the following data:

F G H
6 | Employee Department Salary
7 | John Doe HR
8 | Sarah Wilson HR
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3. Combine Employee and Department Columns:
e Incell D2, enter the following formula and drag it down to Dé6:
e =A2&"-"&B2
e This will create a combined column with the format "Employee -
Department”.
o Autofit the column widths as appropriate.

4. Sort the table in ascending order by Employee. Your data in A1:D6 should now

appear as:

Employee Department Salary

Emily Davis Finance $55,000] Emily Davis - Finance
Jane Smith IT $60,000f Jane Smith-IT

John Doe HR $50,000] JohnDoe -HR
Michael Brown |IT $65,000| Michael Brown - IT
Sarah Wilson |HR $52,000] Sarah Wilson - HR

5. Add Salary data to column E.

e Since the lookup value must be in the leftmost column of a table, and column
D will be our lookup values, we must copy & paste the Salary data to cells
E2:E6.

6. Use the VLOOKUP Function without CONCATENATE:
e Incell HZ, enter the following formula:
o =VLOOKUP(F2, $A$1:$C$6, 2, FALSE)
e Drag the formula down from H2 to H3 to fill in the salaries for the employees.

7. Use the VLOOKUP Function with CONCATENATE:
e Incell H7, enter the following formula:
e =VLOOKUP(F7 & "-" & G7, $D$1:$E$6, 2, FALSE)
e Drag the formula down from H7 to H8 to fill in the salaries for the employees.

Explanation:
e F7&"-"&G7 combines the employee name and department to match the format in
the combined column.
o $D$1:$E$6 is the table array (the range of cells that contains the combined data and
the salaries).
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e 2isthe column index number (the column number in the table array from which to
retrieve the value).
o FALSE specifies that you want an exact match.

Expected Result:
After completing the exercise, the salaries for the employees in the lookup table should be

filled in as follows:

F G H
Employee | Department | Salary
John Doe HR 50000
Michael Brown [IT | 65000
Employee | Department | Salary
John Doe HR 50000
|Sarah Wilson ~ |HR | 52000

This exercise demonstrated how to use VLOOKUP with multiple criteria by combining
columns.
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Chapter 4

Presenting Data with Charts

Chapter 1 "Fundamental Skills" provided a brief introduction to creating charts in Excel.
This chapter provides more details for enhancing the appearance of your charts and
addresses how to choose the best chart type for your data.

One of the most important things to consider when using charts in Excel is that they are
intended to be used for communicating an idea to an audience. Your audience can be
reading your charts in a written document or listening to you in a live presentation. In fact,
Excel charts are often imported or pasted into Word documents or PowerPoint slides. This
serves the purpose of communicating ideas to an audience. Although there are no rules set
in stone for using specific charts for certain data types, some chart types are designed to
communicate certain messages better than others. This chapter explores numerous charts
that can be used for a variety of purposes. In addition, we will examine formatting charts
and using those charts in Word and PowerPoint documents.

4.1 Choosing a Chart Type

LEARNING OBJECTIVES

1. Decide which chart type to use.

2. Construct a line chart to show a time seriestrend.

3. Learn how to adjust the Y axis scale.

4. Constructa line chart to present a comparison of two trends.

5. Learn how to use a column chart to show a frequencydistribution.

6. Create a separate chart sheet for a chart embedded in aworksheet.

7. Construct a column chart that compares two frequency distributions.
8. Learn how to use a pie chart to show the percent of total for a dataset.

9. Constructa stacked column chart to show how a percent of total changes over time.

This section reviews the most commonly used Excel chart types. To demonstrate the
variety of chart types available in Excel, it is necessary to use a variety of data sets.
Therefore, instead of addressing a specific theme, we will use a variety of themes. This is
necessary not only to demonstrate the construction of charts but also to explain how to
choose the right type of chart given your data and the idea you intend to communicate.
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Before we begin, let’s review a few key points you need to consider before creating any

chart in Excel.

e The firstis identifying your idea or message. It is important to keep in mind that the
primary purpose of a chart is to present quantitative information to an audience.
Therefore, you must first decide what message or idea you wish to present. This is
critical in helping you select specific data from a worksheet that will be used in a chart.
Throughout this chapter, we will reinforce the intended message first before creating
each chart.

e The second key point is selecting the right chart type. The chart type you select will
depend on the data you have and the message you intend to communicate. The table
below describes how each chart type is used.

Table 4.1 How to choose a chart type:

Line Chart: The line chart is one of the most frequently used chart types because
itis used to show trends over time. If your data is depicting changes
over time, use a line chart.

Column Chart: Column charts are typically used to compare several items in a
specific range of values. Column charts should be used when
comparing a single category of data between individual sub-items,
such as, for example, when comparing revenue between products.

Clustered A clustered column chart can be used when comparing multiple
Column Chart: categories of data within individual sub-items as well as between
sub-items. For instance, you can use a clustered column chart to
compare sales for each quarter within each region, as well as
between regions.

Stacked Column | A stacked column chart allows you to compare items in a specific
Chart: range of values as well as show the relationship of the individual
sub-items with the whole. For instance, a stacked column chart can
show not only the overall revenue for each year, but also the
proportion of the total revenue made up by each region.
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Pie Chart: A frequently used chart is the pie chart. A pie chart represents the

distribution or proportion of each data item over a total value
(represented by the overall pie). A pie chart can only be used for one
data series. i.e. sales by product for March or total sales for 2017 by
product, etc.

Combo Chart: A combo chart is a visualization that combines two or more chart

types into a single chart. Combination charts are an ideal choice
when you want to compare two categories of each individual sub-
item that would otherwise not present good visual data. They are
commonly used to create visualizations that show the difference
between targets versus actual results.

The third key point is identifying the values that should appear on the X and Y axes. One
of the ways to identify which values belong on the X and Y axes is to sketch the chart on
paper first. If you can visualize what your chart is supposed to look like, you will have
an easier time using Excel to construct an effective chart that accurately communicates
your message. Table 4.2 "Key Steps before Constructing an Excel Chart" provides a
summary of these points.

The fourth key point is determining how you can best label your chart to clearly explain
to your audience the meaning of the message you are presenting. Your reader should be
able to understand what the chart is presenting without having it explained to them.

Integrity Check - Carefully Select Data When Creating a Chart

Just because you have data in a worksheet does not mean it must all be placed onto a

chart. When creating a chart, it is common for only specific data points to be used. To
determine what data should be used when creating a chart, you must first identify the
message or idea that you want to communicate to an audience.
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Table 4.2 Key Steps before Constructing an Excel Chart

1. Define your Identify the main idea you are trying to communicate to an audience. If

message there is no main point or important message that can be revealed by a

chart, you might want to question the necessity of creating a chart.

2. Identify the Once you have a clear message, identify the data on a worksheet that

data you need you will need to construct a chart. In some cases, you may need to

create formulas or consolidate items into broader categories.

3. Selecta chart | The type of chart you select will depend on the message you are
type. communicating and the data you are using.

4. Identify the After you have selected a chart type, you may find that drawing a sketch
values for the X | is helpful in identifying which values should be on the X and Y axes.
and Y axes. (The X axis is horizontal, and the Y axis is vertical.)

Line Chart

Follow-along file: Excel Objective 4.00

The first chart we will demonstrate is a line chart. Figure 4.1 "52 Week Data for the S&P
500 and Microsoft" shows part of the data that will be used to create two-line charts. The
first line chart will show the trend of the S&P 500 stock index. This is an aggregate price
index of five hundred of the largest publicly traded companies. This chart will be used to
communicate a simple message: to show how the index has performed over a fifty-two-
week period. We can use this chart in a presentation to show whether stock prices have
been increasing, decreasing, or remaining constant over the designated period.

Before we create the line chart, it is important to identify why it is an appropriate chart
type given the message we wish to communicate and the data we have. When presenting
the trend for any data over a designated time period, the most commonly used chart type is
the line chart. A column chart could be used, but is typically used to show comparative data
rather than data over time. Given the four steps outlined above, let’s determine how we will
set up our line chart.

e Define the message: Our line chart will show the closing price for the S&P 500 over a 52-
week period.

 Define the data needed: The data needed is the week and the closing price of the S&P
500.
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Figure 4.1 52 Week Data for the S&P 500 and Microsoft
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« Select a chart type. Since we are looking at the changes in closing price over a designated
time period we will use a line chart which most clearly conveys changes over time.

« Identify the values on the X and Y axis. We will put the week number on the X axis
because the audience is used to see a time-line progress horizontally and the closing price
on the Y axis because it will show the price changes at each point in time.

The following steps explain how to construct this line chart:

1. Highlight the range A3:B55 on the Stock Trend worksheet. Note: Do not select more data
than that needed to create a specific chart.

2. Click the Insert tab of the Ribbon. Note: When constructing a chart, you want to have the
data labels included. The data labels in A3:B3 will be displayed on the chart and will help
identify the data being presented.

3. Click the Line button in the Charts group of commands (see Figure 4.2 "Selecting the
Basic Line Chart").
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4. Click the first option from the list, which is a basic line chart. This adds, or embeds, the

line chart to the worksheet, as shown in Figure 4.3 "Embedded Line Chart in the Stock

Trend Worksheet".

Figure 4.2 Selecting the Basic Line Chart

ﬂ;uq.pl.a_"
_Hmm et Pagelayout Formulas Data  Revew  View

3 j ] EIR G shepes - o fi Line - 4l SrTIe 7 e (Iick;ere:::eate
——-"" : L BE P smatan 2.0 Line folumn = s

PivotTable Table Picture  Clip Column Sicer | Hyperd
5 At et Screenshot v o n/Loss
Tables WBustratons Kines Filter Links
a3 v £ week

A Line
ass’l

P |
(o \:- Y Driplay trend over tme (dates
| years) or ordered categories

$0 UMi Lseful when there are many data
— /\J paints and the order is important
2 Edocaris _‘m Ll e A {7~ Y |
3 |Week MSET | [s&PS00| L
4 [Wk1 1,09160| 2505 0% 1 &~ e
5 (Wk2 111751 2582 24% 3.1%
6 |Wk3 107676 | 23.95 -1.4% -4.4%
7 [(Wk4 102258 | 2272 8.3% -8.3%
o hane 1 n77 aa 217N -1 200 R ASL

basic line chart format.

Click here to use the

Figure 4.3 "Embedded Line Chart in the Stock Trend Worksheet" shows the embedded line
chart in the Stock Trend worksheet. Notice that three additional tabs, or contextual tabs,
are added to the Ribbon. We will demonstrate the commands in these tabs throughout this

chapter. These tabs appear only when the chart is activated.

Figure 4.3 Embedded Line Chart in the Stock Trend Worksheet
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As shown in Figure 4.3 "Embedded Line Chart in the Stock Trend Worksheet", the
embedded chart is not placed in an ideal location on the worksheet since it is covering
several cell locations that contain data. The following steps demonstrate common
adjustments that are made when working with embedded charts:

1. Moving a chart: Click and drag the upper left corner of the chart to the center of cell H2.

2. Resizing a chart: Place the mouse pointer over the left middle sizing handle, hold down
the ALT key on your keyboard, and click and drag the chart so it “snaps” to the left side of
Column H. Repeat step 2 to resize the chart so the top “snaps” to the top of Row 2, the
bottom “snaps” to the bottom of Row 17, and the right side “snaps” to the right side of
Column P.

3. Adjusting the chart title: Click the chart title once. In the formula bar type: 52 Week
Closing Price Trend for the S&P 500. Hold the Alt key down and press Enter. This will add a
second row to your title. Type June 2017to May 2018. Click Enter.

4. Removing the legend: (If the chart you just inserted does not contain a legend, skip this
step.) Because the chart contains only one data series (the Closing Price) we will remove
the legend because it is unnecessary. Click the legend once and press the DELETE key on
your keyboard. This removes the legend from the chart. Once you remove the legend, the
plot area automatically expands.

Figure 4.4 "Line Chart Moved and Resized" shows the line chart after it is moved and
resized. You can also see that the title of the chart has been edited to read 52 Week Trend
for the S&P 500. Also notice that the sizing handles do not appear around the perimeter of
the chart. This is because the chart has been deactivated. To activate the chart, click
anywhere inside the chart perimeter.
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Figure 4.4
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Adjusting the Y Axis Scale

Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.01 if starting here.)
After creating an Excel chart, you may find it necessary to adjust the scale of the Y axis.
Excel automatically sets the maximum value for the Y axis based on the data used to create
the chart. However, the minimum value is usually set to zero. Depending on the data you
are using to create the chart, setting the minimum value to zero can substantially minimize
the graphical presentation of a trend. For example, the trend shown in Figure 4.4 "Line
Chart Moved and Resized" appears to be increasing slightly. However, the S&P 500
increased by over 20% during this period, which is substantial. The presentation of this
trend can be improved if the minimum value started at eight hundred. While it is certainly
possible for the S&P 500 to fall below eight hundred, it is most likely remote. The following
steps explain how to make this adjustment to the Y axis:

1. Right click anywhere on the Y axis on the 52 Week Trend for the S&P 500 line chart
(Stock Trend worksheet) and select Format Axis.

2. The Format Axis dialog box will appear on the right of your worksheet.

3. In the Axis Options Window, click in the Minimum box and change the minimum value to
be displayed on the Y axis from 0 to 1000. This will eliminate white space on your chart
that adds no visual value. Press the tab key to display the change in your chart.

4. Because we are dealing in whole numbers we will adjust the values on the Y axis to
display with no decimal places. Click on the Number label to expand the Number menu.
Under Decimal places, change the value from 2 to 0.
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Figure 4.5 Format Axis Dialog Box
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Figure 4.6 "Adjusted Y Axis for the S&P 500 Chart" shows the change in the presentation of
the trendline. Notice that with the Y axis starting at 1,000, the trend for the S&P 500 is
more pronounced and reflects the substantial increase over the 52-week period. This
adjustment makes it easier for the audience to see the magnitude of the trend.

Figure 4.6 Adjusted Y Axis for the S&P 500 Chart
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SKkill Refresher - Adjusting the Y Axis Scale

1. Right click anywhere along the Y axis to activate it and select Format Axis from the
drop-down quick menu.

2. In the Format Axis dialog box, click in the input box next to the desired axis option
and then type the new scale value.

3. Click on the Number format to expand the Number format options. Change the
number of decimal places, or number format to better convey your information.

4. Click the X button at the top of the Format Axis dialog box.

Line Chart 2: Trend Comparisons Over Time

Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.02 if starting here.)
We will now create a second line chart using the data in the Stock Trend worksheet. The
purpose of this chart is to compare two trends:

e the change in value for the S&P 500 and

« the change in value of a single stock - Microsoft common stock.

Chapter 3 "Logical and Lookup Functions" presented a personal investment portfolio
where the investments were compared to a benchmark. The S&P 500 is a benchmark that
is commonly used to judge the performance of individual stocks. The purpose and message
of this chart is to show whether Microsoft is performing better or worse than the S&P 500
index. This type of analysis can be used as a visual tool to determine whether a stock
should be sold, purchased, or held.

Before creating the chart to compare the S&P 500 and Microsoft, it is important to review
the data in the range E4:F55 on the Stock Trend worksheet. For a simple line chart, we
cannot use the price data for Microsoft and the S&P 500 because the values are not
comparable. That is, the data for Microsoft is in a range of $22.00 to $28.00, but the data for
the S&P 500 is in a range of $1,022 to $1,363. If we used these values to create a chart, we
would not be able to see any substantial change in the trend for either the S&P 500 or
Microsoft. Therefore, formulas were used to calculate the percent change in value for the
S&P 500 and Microsoft for each week. For example, looking at cells E5 and F5 on the Stock
Trend worksheet, you see that the S&P 500 increased 2.4% in week 2, whereas Microsoft
increased 3.1%. The percent change calculations now provide an appropriate method of
comparison. This is a very important step to consider when comparing trends.
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The construction of this second line chart will be like the first line chart. The X axis will be
the 52 weeks in the range A4:A55. However, the Y axis will be the percentages in the range
E4:F55. This creates a problem because Columns B, C, and D will not be used in this chart.
Therefore, we cannot simply highlight one contiguous range of cells to create the chart. In
this chapter, we will demonstrate two options for charting data that is not in a contiguous
range. The following steps demonstrate the first option:

Highlight the range A3:A55 on the Stock Trend worksheet.

Hold down the CTRL key on your keyboard and highlight the range E3:F55.
Click the Insert tab of the Ribbon.

Click the Line button in the Charts group of commands.

Click the first option from the list, which is a basic line chart.

v W e

Figure 4.7 "Trend Comparison Line Chart" shows the appearance of the line chart
comparing the S&P 500 and Microsoft before it is moved and resized.

Figure 4.7
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6. Move the chart so the upper left corner is in the middle of cell H20.

7. Resize the chart so the left side is locked to the left side of Column H, the right side is
locked to the right side of Column P, the top is locked to the top of Row 20, and the bottom
is locked to the bottom of Row 35.
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8. Click the Design tab in the Chart Tools section of the Ribbon.

9. Click the drop-down next to the Add Chart Element. Select Chart Title from the
dropdown list. Chart. Because there is a lot of white space above the line chart we will
select the Above Chart option from the drop-down list (see Figure 4.8 "Adding a Title to a
Chart"). This adds a generic title above the plot area of the chart.

10. While the title box is selected, click in the formula bar and type 52 Week Trend - S&P
500 and Microsoft Comparison, alt Enter to add a new row to the chart title and then type
June 2016 - June 2017. When you hit enter the new chart title will appear in the Chart Title
box.

Figure 4.8
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11. To reposition the X axis labels so that the trend lines are not over lapping the axis and
hiding the weeks, click anywhere on the weeks to activate the X axis. Right click and select
Format Axis from the drop-down menu. Click on Labels, then Label Position. Choose Low to
position the weeks below the lowest value in the chart.

Figure 4.9 "Final Trend Comparison Line Chart" shows that Microsoft has not performed as
well as the S&P 500 benchmark. From week 31 to week 52, Microsoft is showing a
significant decline compared to the S&P 500, which continues to grow. What makes this
chart effective is that an audience can quickly see how Microsoft compares with the S&P
500 over the 52-week period.
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Figure 4.9 Final Trend Comparison Line Chart
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Column Chart 1: Frequency Distribution
Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.03 if starting here.)

A professor at the school wants to chart the performance of his students in his class based
on the grades earned during the class. He decides to use a column chart to show the results
because column charts are typically used to compare several items, (in this case the grade
distribution,) over a specific range of values, (the number of students in his class.). Column
charts should be used when comparing a single category of data between individual
subitems.

In column charts, categories are typically organized along the horizontal axis and values
along the vertical axis. For example, in Chapter 1 "Fundamental Skills" we showed a sales
trend over a twelve-month period.

Another common use for column charts is frequency distributions. A frequency distribution
shows the number of occurrences by established categories. For example, a common
frequency distribution used in most academic institutions is a grade distribution. A grade
distribution shows the number of students that achieve each level of a typical grading scale
(A, A-, B+, B, etc.). The Grade Distribution worksheet contains the final grades for the
professor’s academic class. To show the grade frequency distribution, the numbers of
students appear on the Y axis and the grade categories appear on the X axis. The following
steps explain how to create this chart:

1. Highlight the range A3:B8 on the Grade Distribution worksheet. Column B shows the
number of students that achieved a grade within the grade category shown in Column A.

@
= I The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher

is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 265



https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

2. Click the Column button in the Charts group section on the Insert tab of the Ribbon.

Select the first format from the drop-down list of options, which is the Clustered Column
format.

3. Click and drag the chart so the upper left corner is in the middle of cell HZ.

4. Resize the chart so the left side is locked to the left side of Column H, the right side is
locked to the right side of Column P, the top is locked to the top of Row 2, and the bottom is
locked to the bottom of Row 16.

5. From the Chart Tools Design ribbon add a Y axis title to explain what the Y axis is
referring to. Click the drop-down arrow next to Add a Chart Element and select Axis Titles,
then select Primary Vertical Axis. While the axis title is still selected, click in the Formula
bar and type Number of Students. Then click Enter.

6. Click the title of the chart to activate the title box.

7.In the formula bar type the following in front of the word Class: Final Grades for the
Class.

8. Click any cell location on the Grade Distribution worksheet to deactivate the chart.

Figure 4.10 "Grade Frequency Distribution Chart" shows the completed grade frequency
distribution chart. By looking at the chart, you can immediately see that the greatest
number of students earned a final grade in the B+ to B- or the C+ to C- categories.

Figure 4.10 Grade Frequency Distribution Chart
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Why?

Column Chart vs. Bar Chart

When using charts to show frequency distributions, the difference between a column
chart and a bar chart is really a matter of preference. Both are very effective in showing
frequency distributions. However, if you are showing a trend over a period of time, a
column chart is preferred over a bar chart. This is because a period of time is typically
shown horizontally, with the oldest date on the far left and the newest date on the far
right. Therefore, the descriptive categories for the chart would have to fall on the X axis,
which is the configuration of a column chart. On a bar chart, the descriptive categories
are displayed vertically along the Y axis.

Moving a Chart to a Chart Sheet
Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.04 if starting here.)

The charts we have created up to this point have been added to, or embedded in, an
existing worksheet. Charts can also be placed in a dedicated worksheet called a chart sheet.
Itis called a chart sheet because it can contain only an Excel chart. Chart sheets are useful if
you need to create several charts using the data in a single worksheet. If you embed several
charts in one worksheet, it can be cumbersome to navigate and browse through the charts.
It is easier to browse through charts when they are moved to a chart sheet because a
separate sheet tab is added to the workbook for each chart. The following steps explain
how to move the grade frequency distribution chart to a dedicated chart sheet:

1. Click anywhere on the Final Grades for the Class chart on the Grade Distribution
worksheet.

2. Click the Move Chart button in the Design tab of the Chart Tools set of commands. This
opens the Move Chart dialog box. You can use this dialog box to move the chart to a
different worksheet or create a dedicated chart sheet.

3. Click the New sheet option on the Move Chart dialog box.

4. The entry in the input box for assigning a name to the chart sheet tab should
automatically be highlighted once you click the New sheet option (see Figure 4.11 "Moving
a Chart to a Chart Sheet"). Type Class Grades. This replaces the generic name in the input
box.

5. Click the OK button at the bottom of the Move Chart dialog box. This adds a new chart
sheet to the workbook with the name Class Grades.
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Figure 4.11 Moving a Chart to a Chart Sheet
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Figure 4.12 "Chart Sheet Added to the Workbook" shows the Final Grades for the Class
column chart in a separate chart sheet. Notice the new sheet tab added to the workbook
matches the tab name entered into the Move Chart dialog box. Since the chart is moved to a
separate chart sheet, it no longer is displayed in the Grade Distribution worksheet.
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Figure 4.12 Chart Sheet Added to the Workbook
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Clustered Column Chart: Frequency Comparison
Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.05 if starting here.)

Next, the professor would like to see how the students in his class students compared to all
the students taking the course at the school. We will create a second column chart to show
a comparison between two frequency distributions. Column C on the Grade Distribution
worksheet contains data showing the number of students who received grades within each
category for the entire college. We will use a clustered column chart to compare the grade
distribution for the class (Column B) with the overall grade distribution for the college
(Column C).

However, since the number of students in the class is significantly different from the total
number of students in the college, we must calculate percentages to make an effective
comparison. The following steps explain how to calculate the percentages:

1. Highlight the range B9:C9 on the Grade Distribution worksheet.

2. Click the AutoSum button in the Editing group of commands on the Home tab of the
Ribbon. This automatically adds SUM functions that sum the values in the range B4:B8 and
C4:C8.
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3. Activate cell E4 on the Grade Distribution worksheet.

4. Enter a formula that divides the value in cell B4 by the total in cell B9. Add an absolute
reference to cell B9 in the formula =B4/$B$9.

5. Copy the formula in cell E4 and paste it into the range E5:E8 using the Paste Formulas
command.

6. Activate cell F4 on the Grade Distribution worksheet.

7. Enter a formula that divides the value in cell C4 by the total in cell C9. Add an absolute
reference to cell C9 in the formula =C4/$C$9.

8. Copy the formula in cell F4 and paste it into the range F5:F8 using the Paste Formulas
command.
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Figure 4.13 "Completed Grade Distribution Percentages" shows the completed percentages
added to the Grade Distribution worksheet. The column chart uses the grade categories in
the range A4:A8 on the X axis and the percentages in the range E4:F8 on the Y axis. Like the
trend comparison line chart, this chart uses data that is not in a contiguous range. This
method is more cumbersome then the first method presented but provides an excellent
learning example of how to edit your chart data. The following steps explain a second
method for creating charts with data that is not in a contiguous range:

1. Activate cell H2 on the Grade Distribution worksheet. It is important to note that this is a
blank cell that is not adjacent to any data on the worksheet.

2. Click the Insert tab of the Ribbon.
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3. Click the Column button in the Charts group of commands. Select the first option from
the drop-down list of chart formats, which is the Clustered Column. This adds a blank chart
to the worksheet.

4. Click and drag the blank chart so the upper left corner is in the middle of cell H2.

5. Resize the blank chart so the left side is locked to the left side of Column H, the right side
is locked to the right side of Column P, the top is locked to the top of Row 2, and the bottom
is locked to the bottom of Row 16.

6. Click the Select Data button in the Design tab of the Chart Tools section of the Ribbon.
This opens the Select Data Source dialog box.

7. Click the Add button on the Select Data Source dialog box. This opens the Edit Series
dialog box.

8. In the Series name input box on the Edit Series dialog box, type the word Class.

9. Press the TAB key on your keyboard to advance to the Series values input box on the Edit
Series dialog box.

10. Highlight the range E4:E8 on the Grade Distribution worksheet. This automatically adds
the range to the Series values input box. You also see bars added to the column chart (see
Figure 4.14 "Completed Data Series for the Class Grade Distribution").

11. Click the OK button on the Edit Series dialog box.
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12. Click the Add button on the Select Data Source dialog box.
13. In the Series name input box on the Edit Series dialog box, type the word College.

14. Press the TAB key on your keyboard to advance to the Series values input box on the
Edit Series dialog box.
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15. Highlight the range F4:F8 on the Grade Distribution worksheet. This automatically adds
the range to the Series values input box. You also see bars added to the column chart.

16. Click the OK button on the Edit Series dialog box.

17. Click the Edit button on the right side of the Select Data Source dialog box under the
Horizontal (Category) Axis Labels section. This is used to define the labels that will appear
on the X axis of the chart and opens the Axis Labels dialog box.

18. Highlight the range A4:A8 on the Grade Distribution worksheet. This adds the range to
the Axis Labels dialog box, and the labels appear on the X axis on the column chart (see
Figure 4.15 "Final Settings for the Select Data Source Dialog Box").

19. Click the OK button on the Axis Labels dialog box.
20. Click the OK button on the Select Data Source dialog box.

Figure 4.15 Final Settings for the Select Data Source Dialog Box
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21. Click the drop-down next to the Add Chart Element. Select Chart Title from the
dropdown list. Chart. Because there is a lot of white space above the line chart we will
select the Above Chart option from the drop-down list (see Figure 4.8 "Adding a Title to a
Chart"). This adds a generic title above the plot area of the chart.

22. Click in the text box containing the chart title. Delete the generic chart title and replace
it with the following: Grade Distribution Comparison.

23. From the Add Chart Element drop-down, select Legend, Bottom. This places the legend
below the chart which does not compress the chart size as much as if it were placed on the
sides.
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Figure 4.16 "Completed Grade Distribution Column Chart" shows the final appearance of
the clustered column chart. The clustered column chart is an appropriate type for this data
because there are fewer than twenty data points and we can easily see the comparison for
each category. An audience can quickly see that the class issued fewer A’s compared to the
college. However, the class had more B’s and C’s compared with the college population.

Figure 4.16 Completed Grade Distribution Column Chart
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Selecting Non-Contiguous Ranges:

The previous steps walked you through how to create a chart “from scratch” by building all
the data series within the Select Data Source dialog box. A quicker method to build a chart
using non-contiguous ranges is to select the first range, typically the row with labels, hold

down the Ctrl key and select any other cells you want to chart.
Figure 4.16b Selecting Non-contiguous Ranges
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Integrity Check - Too Many Bars on a Column Chart?

Although there is no specific limit for the number of bars you should use on a column
chart, a general rule of thumb is twenty bars or less. Figure 4.17 "Poor Use of a Column
Chart" contains a total of thirty-two bars. This is considered a poor use of a column chart
because it is difficult to identify meaningful trends or comparisons. The data used to
create this chart might be better used in two or three different column charts, each with a
distinct idea or message.

Figure 4.17Poor Use of a Column Chart
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Combo Chart: Non-comparative values

Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.06 if starting here.)
Remember, when building the second frequency chart above we created percentages to
create a chart that had comparative value. However, we do have a chart type that can take
disparate values like those of comparing a class to the college as a whole. This chart is the
Combo chart. It uses both columns and lines to display data in such a way that it can be
meaningful. The combo chart uses the vertical Axis to convey meaning to the data being
presented. We will create a Combo chart to show a comparison between two frequency
distributions. Column C on the Grade Distribution worksheet contains data showing the
number of students who received grades within each category for the entire college. We
will use a column chart to compare the grade distribution for the class (Column B) with the
overall grade distribution for the college (Column C).

However, since the number of students in the class is significantly different from the total
number of students in the college, we will make the class grades a column chart and the
college grades a line chart. The steps to do this are:

1. On the Grade Distribution worksheet, highlight the range B3:C8

2. From the Insert ribbon click on Recommended Charts, then select the All Charts tab, and
then Combo Chart.

Figure 4.18
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3. You'll notice that our chart example looks a bit strange. We need to define which series
will be the line and which will be the clustered column. We will take the default selected
here, but the chart types can be change by using the drop-down next to each chart type.

4. Next, we need to tell Excel which series we want to be our secondary vertical axis. The
values for this axis will show on the left side of the chart and the values for the primary will
show on the right. We will select the line chart to be our secondary axis.

5. You will see the chart example change so that now there is a meaningful chart showing.
Click the OK button.

6. Next, we will put in our vertical axis titles so the chart is easier to read. From the Chart
Tools Design ribbon, Add Chart Element, select Axis Titles and Primary Vertical Axis.

7. With the Axis Title box active, type Class Students in the Formula bar and hit Enter.

8. Now we will add the secondary vertical axis following the same steps above, excepting
selecting Secondary Vertical Axis.

9. With the Axis Title box active, type College Students in the Formula bar and hit Enter.

10. We will rotate the College Students axis label by going to the Home ribbon and in the
Alignment section rotate the text down.

Figure 4.19 Rotating Text in Secondary Axis
Excel_Objective_4.06 - Excel Chart Tools
Insert Draw Page Layout Formulas Data Review View Design Format Q Te
-9
M) % Calibri(Body) ~/10 ~ A A — = = &~ Vrap Tex
P B - — — — | % Angle Counterclockwis
a'ste - B I U~ 2 . A -l === ¥/ Angle Lounterclockwise :- ong I_,I_
% Angle Clockwise e
Clipboard Font Fa Number
lg Vertical Text
Chart7 - Jx T8 Rotate Text Up
A B C D E w Rotate Text Down H I )

7 D+toD- 10 300 12.2° 005
8 F 5 100 6.1% 5.0%

15.0%
9 82 2000 h
10 10.0%
11
12 5.0%
13 0.0%
14 Ato A-

\

The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher
is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 276



https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

Figure 4.19 Completed Clustered Column and Combo Charts
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Pie Chart: Percent of Total

Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.07 if starting here.)
The Health Care worksheet contains data that shows total spending in the United States for
the years 1975 and 2015. In 1975, the total amount spent in the United States for health-
related expenses was over $135 billion. The total amount spent in 2015 was over $3.2
trillion.

The next chart we will demonstrate is a pie chart. A pie chart is used to show a percent of
total for a data set at a specific point in time. In the case of our health care data, you can
choose either the 1975 data, the 2015 data, or the total spent for the two time periods. You
cannot use a pie chart to chart all three columns.

The data we will use to demonstrate a pie chart is related to the overall spending activity in
the health-care industry for 1975. The pie chart shows how this $135 billion was funded.
The following steps explain how to accomplish this:

1. Highlight the range A2:B7 on the Health Care worksheet.

A B C
US Health Care Spending by Source

1 (in millions)

2 1975 2015
3 |Out of pocket $ 37262 |$ 338,150
4 |Health Insurance 66,330 2,384 525
5 |Other Third Parties 14,547 247,224
6 |Public Health Activity 2,967 80,926
7 |Investment 12,177 154,732
8 |Total $ 135258 |9% 3,207,572

. Click the Insert tab of the Ribbon.

. Click the Pie button in the Charts group of commands.

2
3
4. Select the “3-D Pie chart” option in the middle section of drop-down list of options.
5. Click and drag the pie chart so the upper left corner is in the middle of cell E2.

6

. Resize the pie chart so the left side is locked to the left side of Column E, the right side is
locked to the right side of Column M, the top is locked to the top of Row 2, and the bottom is
locked to the bottom of Row 17 (see Figure 4.18 "Pie Chart Moved and Resized").
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Figure 4.18 Pie Chart Moved and Resized
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7. Click the chart legend once and press the DELETE key on your keyboard. A pie chart
typically shows labels next to each wedge. Therefore, the legend is not needed.

8. Click the Add Chart Element button on the Design tab of the Chart Tools section of the
Ribbon and select Data Labels from the drop-down list.

9. Select More Data Label Options from the drop-down list. This opens the Format Data
Labels dialog box.

10. Click the box next to the Value option under the Label Options section in the Format
Data Labels dialog box. This removes the check mark.

11. Click the Percentage option under the Label Options section in the Format Data Labels
dialog box. A green check should appear in the box next to this option.

12. Click the Category Name option under the Label Options section in the Format Data
Labels dialog box. A check should appear in the box next to this option.

13. Click the Close button at the top of the Format Data Labels dialog box.

14. Click the Home tab of the Ribbon and then click the Bold button. This should bold the
data labels on the pie chart.
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Figure 4.19 Final Settings in the Format Data Labels Dialog Box
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15. This is looking better, but some of our data labels are overlapping. We will correct that
by rotating our 3-D chart. While the chart is still selected, right click and select 3-D rotation
from the drop-down menu. Note: Only 3-D charts can be rotated.

Format Chart Area Y x
Chart Options ¥ Text Options

DO

4 3-D Rotation —
Presets
X Rotation 180°

Y Rotation 30 -

tat

Perspective 15* ¢ L 4 &

16. From the 3-D Rotation format area, rotate the X rotation by 180 degrees. Close the
Format Chart Area options.

17. Make the chart title active by clicking on the 1975.
18. Click in front of the year 1975 and type Health Care Spending by Source.
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Figure 4.20 "Final Health Care Pie Chart" shows the completed pie chart. You can quickly
see that Health Insurance and Out of Pocket made up the majority of health-care spending
in 1975. Like the column chart, the key to creating an effective pie chart is the number of
categories presented on the chart.

Although there are no specific limits for the number of categories you can use on a pie
chart, a good rule of thumb is ten or less. As the number of categories exceeds ten, it
becomes more difficult to identify key categories that make up the majority of the total. In
this example, it is easy to see that two categories compose 75% of the total.

Figure 4.20 Final Health Care Pie Chart
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Skill Refresher - Inserting a Pie Chart

1. Highlight a range of cells that contain one set of data you will use to create the chart.
2. Click the Insert tab of the Ribbon.

3. Click the Pie button in the Charts group.

4. Select a format option from the Pie Chart drop-down menu.
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Stacked Column Chart: Percent of Total Trend:

Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.07 if starting here.)
The last chart type we will demonstrate is the stacked column chart. We use a stacked
column chart to show how a percent of total changes over time. For example, the data on
the Health Care worksheet shows spending by source for 1975 and 2015. A stacked column
chart can show whether there is any change in the percent of total for each source between
the two years. Remember that with a pie chart we are limited to one data series only. In a
stacked column chart, we can have multiple data series and use them for comparative
purposes.

On the stacked column chart the Y axis of the chart shows the percentage from 0% to
100%. The X axis shows the two years: 1975 and 2015. The following steps explain how to
create this chart:

1. Highlight the range A2:C7 on the Health Care worksheet. Note: never include the total
row or column unless that is the only data you are charting.

2. Click the Insert tab of the Ribbon.

3. Click the Column button in the Charts group of commands. Select the 100% Stacked
Column format option from the drop-down list (see Figure 4.21 "Selecting the 100%
Stacked Column Format").

Figure 4.21 Selecting t
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Figure 4.22 "Initial Construction of the 100% Stacked Column Chart" shows the column
chart that is created after selecting the 100% Stacked Column format option. As mentioned,
the goal of this chart is to show the percentages on the Y axis and the years 1975 and 2015
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on the X axis. However, notice that Excel places the spend sources on the X axis. The
remaining steps explain how to correct this problem and complete the chart:
Figure 4.22 Initial Construction of the 100% Stacked Column Chart
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4. Click the Switch Row/Column button in the Design tab on the Chart Tools section of the
Ribbon. This reverses the legend and current X axis categories.

5. Click and drag the chart so the upper left corner is in the middle of cell E19.

6. Resize the chart so the left side is locked to the left side of Column E, the right side is
locked to the right side of Column N, the top is locked to the top of Row 19, and the bottom
is locked to the bottom of Row 37.

7. Click the legend one time and press the DELETE key on your keyboard.

8. Click the Layout tab on the Chart Tools section of the Ribbon.

9. Click the Add Chart Element and select Data Table with Legend Keys option from the
drop-down menu. This is another way of displaying a legend for a column chart along with
the numerical values that make up each component. Note: It is generally better to not
include the data table in your charts as it clutters more than helps. In this example, it is
appropriate.
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10. Click in the chart title button in the Layout tab of the Chart Tools section of the Ribbon.
11. Select the Above Chart option for the drop-down menu.

12. Click the chart title two times. Delete the generic chart title name and type Change in
Health Care Spend Source.

Figure 4.23 "Final 100% Stacked Column Chart" shows the final stacked column chart.
Notice that the Out-of-Pocket category, or the amount of cash people paid for health-care
expenses, decreased significantly from 1975 to 2015. However, the Health Insurance
category increased significantly from 1975 to 2015.

Overall, the chart shows that the total out-of-pocket and health insurance expense
increased significantly from 1975 to 2015. These two categories made up approximately
77% of total health-care spending in 1975. By 2015, these two categories increased to over

85% of total health-care spending.
Figure 4.23 Final 100% Stacked Column Chart
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Skill Refresher - Inserting a Stacked Column Chart

1. Highlight a range of cells that contain data that will be used to create the chart.
2. Click the Insert tab of the Ribbon.

3. Click the Column button in the Charts group.

4. Select the Stacked Column format option from the Column Chart drop-down menu to
show the values of each category on the Y axis. Select the 100% Stacked Column
option to show the percent of total for each category on the Y axis.

Key Takeaways

¢ Identifying the message you wish to convey to an audience is a critical first step in
creating an Excel chart.

e Both a column chart and a line chart can be used to present a trend over a period of
time. However, a line chart is preferred over a column chart when presenting data
over long periods of time.

e The number of bars on a column chart should be limited to approximately twenty bars
or less.

e For column, line, and bar charts, the X axis can be used only for labels, not for numeric
values. The exception is dates in the X axis.

e When creating a chart to compare trends, the values for each data series must be
within a reasonable range. If there is a wide variance between the values in the two-
data series (two times or more), the percent change should be calculated with respect
to the first data point for each series, or use a Combo chart.

e When working with frequency distributions, the use of a column chart or a bar chart
is a matter of preference. However, a column chart is preferred when working with a
trend over a period of time.

e A pie chart is used to present the percent of total for a single data set.

e A stacked column chart is used to show how a percent total changes over time.
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4.2 Formatting Charts

LEARNING OBJECTIVES

1. Apply formatting commands to the X and Y axes.

2. Enhance the visual appearance of the chart title and chart legend by using various
formatting techniques.

3. Assign titles to the X and Y axes that clarify labels and numeric values for the reader.
4. Apply labels and formatting techniques to the data series in the plot area of achart.
5. Apply formatting commands to the chart area and the plot area of a chart.

6. Employ series lines and annotations to enhance trends and provide additional
information on a chart

There are a variety of formatting techniques to enhance the appearance of a chart once you
have created it. Formatting commands are applied to a chart for the same reason they are
applied to a worksheet: to make the chart easier to read. However, formatting techniques
can help you qualify and explain the data in a chart. For example, you can add footnotes
explaining the data source as well as notes that clarify the type of numbers being presented
(i.e., if the numbers in a chart are truncated, you can state whether they are in thousands,
millions, etc.). These notes are also helpful in answering questions if you are using charts in
a live presentation. These formatting techniques will be demonstrated using the column
chart and stacked column chart from the previous section.

Getting to Know the Elements of a Chart

A chart has many elements. Some of these elements are displayed by default, others can be

added as needed. You can change the display of the chart elements by moving them to

other locations in the chart, resizing them, or by changing the format. You can also remove
chart elements that you do not want to display.

1 6 EastAsiasales 1. The chart area of the chart.
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5. The legend of the chart.

© Microsoft Corporation 6. A chart and axis title that you can use in the chart.
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7. A data label that you can use to identify the details of a data point in a data series.

X and Y Axis Formats

Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.08 if starting here.)
There are numerous formatting commands that can be applied to the X and Y axes of the
chart. Although adjusting the font size, style, and color are common, many more options are
available through the Format Axis dialog box (see Figure 4.5 "Format Axis Dialog Box").
The following steps demonstrate a few of these formatting techniques on the Grade
Distribution Comparison chart:

1. Click anywhere along the X axis (horizontal axis) of the Grade Distribution Comparison
chart on the Grade Distribution worksheet.

2. Click the Home tab of the Ribbon.

3. Change the font style to Arial. Notice that as the mouse pointer hovers over a font style,
you can preview the change on the chart before you make a selection.

4. Change the font size to 11 points and bold the font. The final appearance of the X axis is
shown in Figure 4.24 "Formatted X Axis".

5. Click anywhere along the Y axis to activate it.

6. Repeat steps 3 and 4.

Figure 4.24 Formatted X Axis
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7. Click the Format tab in the Chart Tools section of the Ribbon.

8. Click the Format Selection button in the Current Selection group of commands. This

opens the Format Axis dialog box. Note: you can access any of the formatting dialog boxes
by right clicking on the area you wish to format. Then select format (whichever area you

chose).
H ©- Excel_Objective_4.08 - Excel Chart Tools
File Home Insert Draw Page Layout Formulas Data Review View Design Format
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9. Click Number from the bottom of the Axis (see Figure 4.25 "Formatting Numbers on the

Y Axis"). The commands in this section of the Format Axis dialog box are used to format
numbers that appear on the X and Y axes of a chart.

10. Click in the Decimal places input box and change the value to 0.

11. Click the X button at the top right of the Format Axis dialog box. The formatting
adjustments are shown in Figure 4.26 "Completed X and Y Axis Formats".
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Figure 4.25 Formatting Numbers on the Y Axis
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Skill Refresher - Formatting the X and Y Axes

1. Click anywhere along the X or Y axis to activate it.
2. C(Click either the Home tab or Format tab of the Ribbon.

3. Select any of the available formatting commands on these tabs.

Skill Refresher - X and Y Axis Number Formats

1. Click anywhere along the X or Y axis to activate it.

2. Click the Layout tab in the Chart Tools section of the Ribbon. (You can also right click
on the X or Y axis and select Format Axis from the drop-down list. Double clicking the
axis will also open the Format dialog box)

3. Click the Format Selection button in the Current Selection group of commands.
4. Click Number from the list of options in the Format Axis dialog box.
5. Select the Number format and set decimal places to the desired number.

6. Click the X button at the top right of the Format Axis dialog box to close the Format
Axis.

Chart Legend and Title Formats

Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.09 if starting here.)
The next items we will format on the Grade Distribution Comparison chart are the chart
legend, axis titles and chart title. Similar to how we formatted the X and Y axes, we can
format these items by activating them and using the formatting commands in the Home tab
or the Format tab of the Ribbon. We will use the Quick Layout button on the Chart Tools
Design ribbon to add axis titles and move the legend. The following steps explain how to
add these formats:

1. Activate the Grade Distribution chart on the Grade Distribution worksheet. From the
Chart Tools Design ribbon click on the Quick Layout button. AS you scroll through the
different layouts you will see your chart change. Select Layout 9. This will add your axis
titles, keep the chart title and move the legend to the right side of the Plot area. (Note: if
you accidently select a quick layout that eliminates the title, you will have to redo your title
text.)
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Figure 4.27 Quick Layout
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2. Click and drag the legend so the top of the legend aligns with the 35% line next to the
plot area (see Figure 4.27-2 "Moving the Legend").

Figure 4.28 Moving the Legend
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3. Click and drag the lower center sizing handle so the bottom of the legend is aligned with
the 25% line of the plot area.

4. Click and drag the left sizing handle so the legend is against the plot area.
5. Change the font style in the Home tab of the Ribbon to Arial.

6. Change the font size to 12 points.

7. Click the bold and italics commands in the Home tab of the Ribbon.

8. Click the chart title to activate it.

9. Click the Format tab in the Chart Tools section of the Ribbon.

10. Click the More down arrow in the Shape Styles group of commands to open the
complete set of preset format styles.

11. Click the Subtle Effect - Blue, Accent 1 option, which is in the fourth row, second style
from the left. As the mouse hovers over a style, you can preview the appearance on the
chart.

12. In the Home tab of the Ribbon, change the font style to Arial and reduce the font size to
14 points (see Figure 4.29 "Chart Legend and Title Formatted").

Figure 4.30 Chart Legend and Title Formatted
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X and Y Axis Titles
Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.10 if starting here.)

Titles for the X and Y axes are necessary for defining the numbers and categories presented
on a chart. For example, by looking at the Grade Distribution Comparison chart, it is not
clear what the percentages along the Y axis represent. In the last section, we added axis
titles by using the Quick Layout button. To add titles without using a Quick Layout, the
following steps explain how to add titles to the X and Y axes to define these numbers and
categories:

1. If you have axis titles already on your chart proceed to step 5.

2. Click anywhere on the Grade Distribution Comparison chart in the Grade Distribution
worksheet to activate it.

3. Click the Add Chart Element button.

4. Click the Axis Titles button in the Labels group of commands and select Primary Vertical
Axis. This adds a title next to the Y axis. Repeat the above to add the Primary Horizontal
Axis.

5. Click the Format tab in the Chart Tools section of the Ribbon.

6. Click the Colored Outline - Blue, Accent 1 preset style option in the Shape Styles group of
commands.

7. Change the font style in the Home tab to Arial. Change the font size to 11 points and
apply the bold format.

8. While the vertical Axis Title box is selected type Percent of Enrolled Students in the
formula bar. Hit Enter when finished.

9. Click on the horizontal Axis Title.
10. Click the Format tab in the Chart Tools section of the Ribbon.

11. Click the Colored Outline - Blue, Accent 1 preset style option in the Shape Styles group
of commands.

12. Change the font style in the Home tab to Arial. Change the font size to 11 points and
apply the bold format.

13. While the vertical Axis Title box is selected type Final Course Grade in the formula bar.
Hit Enter when finished.
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Figure 4.31 "X and Y Axis Titles Added" shows the added titles for the X and Y axes. The
titles provide definitions for the grade categories along the X axis as well as the percentages
on the Y axis.

Figure 4.31 X and Y Axis Titles Added
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Data Series Labels and Formats

Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.11 if starting here.)
Adding labels to the data series of a chart is a formatting feature that may aide in bringing
clarity to a chart. However, caution should be used so the chart does not become cluttered
and hard to read. A data series is the item that is being displayed graphically on a chart. For
example, the blue bars on the Grade Distribution Comparison chart represent one data
series. We can add labels at the end of each bar to show the exact percentage the bar
represents. In addition, we can add other formatting enhancements to the data series, such
as changing the color of the bars or adding an effect. The following steps explain how to add
these labels and formats to the chart:

1. Click any red bar representing the College data series on the Grade Distribution
Comparison chart in the Grade Distribution worksheet. Clicking one bar automatically
activates all bars in the data series. If you click a bar a second time, only that bar is
activated.

2. Click the Format tab in the Chart Tools section of the Ribbon.

3. Click the down arrow on the Shape Fill button in the Shape Styles group of commands.
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4. Click the orange color square from the drop-down color palette (see Figure 4.32"
Changing the Color of a Data Series"). As you move the mouse pointer over colors on the
palette, you can preview the change on the data bars.

Figure 4.32 Changing the Color of a Data Series
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5. Click the Design tab in the Chart Tools section of the Ribbon.

6. Click the Add Chart Element. button in the Labels group of commands. Select Data Labels,
and then Outside End from the options in the drop-down list.

7. Right click on any of the labels and select Format Data Labels from the drop-down list.
8. Select Number in the Text Options Format window. Then, select Percentage in the
Category box. Then change the decimal places to 0. (see Figure 4.33 "Adding Labels to a
Data Series").

9. Click in the Decimal Places input box and change the number of decimal places to zero.
10. Click the Close button at the bottom of the Format Data Labels dialog box.

11. Click the Home tab of the Ribbon.

12. Change the font style to Arial, change the font size to 9 points, and select the Bold
command.

13. Click any blue bar in the Class data series.

14. Repeat steps 5 through 12.
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Figure 4.33 Adding Labels to a Data Series
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Figure 4.34 "Completed Formatting Adjustments for the Data Series" shows the Grade
Distribution Comparison chart with the completed formatting adjustments and labels
added to the data series. Note that we can move each individual data label. This might be
necessary if two data labels overlap or if a data label falls in the middle of a grid line. To
move an individual data label, click it twice, then click and drag.
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Figure 4.34 Completed Formatting Adjustments for the Data Series
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Formatting the Plot and Chart Areas
Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.12 if starting here.)

The next items to format on the Grade Distribution Comparison chart are the plot and chart
areas. We can format these areas primarily to enhance the visibility of the data series. The
following steps explain how to add these formatting enhancements to the chart:

1. Click anywhere in the chart area of the Grade Distribution Comparison chart in the Grade
Distribution worksheet.

2. Click the Format tab in the Chart Tools section of the Ribbon.
3. Click the down arrow on the Shape Fill button in the Shape Styles group of commands.

4. Select the Tan, Background 2, Darker 25% option from the color palette (see Figure 4.36
"Formatting the Chart Area").
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Figure 4.36 Formatting the Chart Area
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5. Click anywhere in the plot area to activate it. Be sure not to click a grid line or one of the
data series.

6. Click the Format tab in the Chart Tools section of the Ribbon.
7. Click the Shape Effects button in the Shape Styles group of commands.
8. Place the mouse pointer over the Bevel option from the drop-down list. Then select the

Round bevel option from the second drop-down list (see Figure 4.37 "Putting a Bevel Effect
on the Plot Area").
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Figure 4.37 Putting a Bevel Effect on the Plot Area
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Figure 4.38 "Grade Distribution Comparison Chart with Formats Applied" shows the
completed Grade Distribution Comparison chart. The darker shade on the chart area along
with the bevel effect on the plot area make the data series the main focal point of the chart.

Figure 4.38 Grade Distribution Comparison Chart with Formats Applied
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Adding Series Lines and Annotations to a Chart
Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.13 if starting here.)

The last formatting features we will demonstrate are adding series lines and annotations to
a chart. To demonstrate these skills, we will use the Change in Health Care Spend Source
stacked column chart. Series lines are commonly used in stacked column charts to show the
change from one stack to the next. Annotations are useful for clarifying the data presented
in a chart or for identifying data sources. In addition to demonstrating these skills, we will
review several of the formatting skills that were covered in this section. The following steps
include the skills review as well as the new formatting features:

1. Locate the Change in Health Care Spend Source chart on the Health Care worksheet.
Activate the chart by clicking anywhere inside the chart perimeter.

2. Move the chart to a separate chart sheet by clicking the Move Chart button in the Design
tab of the Ribbon. Type the following sheet tab label in the New sheet input box: Health
Spending Chart. Click the OK button.

3. Click anywhere on the X axis to activate it. In the Home tab of the Ribbon, change the font
style to Arial, change the font size to 12 points, and select the bold command.

4., Activate the Y axis and apply the same formatting adjustments as stated in step 3.

5.Add a Y axis title by Clicking on Add Chart Element for the Chart Tools Design ribbon and
selecting Axis titles, then Primary Vertical Axis.

6. In the Format tab under the Chart Tools section of the Ribbon, select the first preset style
option, Colored Outline - Black, Dark 1, in the Shape Styles group of commands. Then, in the
Home tab of the Ribbon, change the font style to Arial and the font size to 14 points.

7. While the Axis Title is still selected, type Percent of Total Annual Spend in the Formula
bar and then hit enter to save your changes.

8. Click and drag the vertical axis so it is closer to the plot area.

9. Activate the title of the chart by clicking it once. In the Format tab under the Chart Tools
section of the Ribbon, select the first preset style option, Colored Outline - Black, Dark 1, in
the Shape Styles group of commands. Then, in the Home tab of the Ribbon, change the font
style to Arial.

10. Activate the Chart Area by clicking on the down arrow next to the Format Selection box
on the Format tab of the Chart Tools ribbon, and selecting Chart Area.
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11. Click the Format tab in the Chart Tools section of the Ribbon and click the down arrow
on the Shape Fill button. Select the Olive Green, Accent 3, Lighter 60% option on the color
palette. Note: This will change the entire chart background to the color selected.

12. Activate the plot area using the method in step 10.
13. Change the plot area shape fill to white.

14. Click the Shape Effects button in the Format tab of the Ribbon. Place the mouse pointer
over the Bevel option from the drop-down menu. Select the first option from the Bevel
format list, which is the “Round” bevel option.

15. Click and drag down the top center sizing handle of the plot area approximately 1/2
inch (see Figure 4.39 "Adjusting the Size of the Plot Area").

16. Click and drag up the bottom center sizing handle approximately three-quarters of an
inch This step and step 15 are necessary to create space at the top and bottom of the chart
to add annotations.
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Figure 4.39 "Adjusting the Size of the Plot Area" shows the Change in Health Care Spend
Source chart prior to adding the series lines and annotations. The remaining steps will
focus on adding lines and annotations:

Figure 4.39 Adjusting the Size of the Plot Area
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17. Click the Design tab in the Chart Tools section of the Ribbon.

18. Click the Add Chart Element, Lines, Click the Series Lines option from the drop-down
list. This adds lines to the chart, connecting each data series between the two stacks (see
Figure 4.40 "Selecting the Series Lines Option").
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Figure 4.40 Selecting the Series Lines Option
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19. Click any of the series lines added to the chart. Clicking one line will activate all lines on
the chart. Note: you can select the series lines the way you did earlier. Chart Tools, Format,
select Series Linel from the Format Selection box.

Figure 4.41 Adding the Series Lines
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20. Click the Shape Outline button in the Format tab of the Ribbon. Place the mouse pointer
over the Weight option and select the “2% line weight” option.

Figure 4.42 "Series Lines Added to the Stacked Column Chart" shows the appearance of the
chart with the series lines connecting the two stacks. This formatting enhancement is
common for stacked column charts. The lines help focus the audience’s attention on
changes in the percent of total trend. In this case, the audience can quickly see the decline
in the Out-of-Pocket category (blue) and the increase in the Health Insurance category
(red).

Figure 4.42 Series Lines Added to the Stacked Column Chart
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21. Click anywhere in the chart area of the Change in Health Care Spend Source chart.
22. Click the Text Box button in the Chart Tools Format Ribbon.
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9 -2 s Excel_Objective_4.14 - Excel
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23. Position the mouse pointer on the left edge of the chart area approximately one-quarter
inch from the top. Click and drag a rectangle approximately one and a half inches wide and
one-quarter inch high (see Figure 4.43 "Adding Annotations to the Stacked Column Chart").

24. Click the Home tab of the Ribbon and change the font style to Arial, change the font size
to 10 points, and select the bold and italics commands.

25. Type Dollars in Millions. This tells the audience that the numbers have been truncated
and represent denominations in millions. This means you would add six zeros to the end of
each number on the chart. Therefore, the Out-of-Pocket value for 1975 is shown as $22,617
butis $22,617,000,000, or $22.6 billion.

Figure 4.43 Adding Annotations to the Stacked Column Chart
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26. Repeat steps 19-22 to add a second text box to the chart. Begin drawing this text box
below the first box approximately one inch in from the left edge of the chart Complete the
formatting changes in step 22 and select the Align Text Right command.

27.Type 100% = in the second text box.

28. Repeat steps 19-22 to add a third text box to the chart. Center this text box over the
1975 stack. In addition to the formatting commands in step 22, select the Center align
command and the Underline command.

29. Type $66,172 in the third text box.

30. Repeat steps 19-22 to add a fourth text box to the chart. Center this text box over the
2015 stack. In addition to the formatting commands in step 22, select the Center align
command and the Underline command.

31. Type $2,486,293 in the fourth textbox.
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32. Repeat steps 19-22 to add a fifth text box to the chart. Begin drawing this text box at
the bottom left edge of the chart, just below the data table. The text box will need to be at
least four inches wide.

33. Type Source: CMS Centers for Medicaid and Medicare Services in the fifth text box.

Figure 4.44 "Completed Stacked Column Chart with Annotations" shows the completed
Change in Health Care Spend Source stacked column chart. The lines and annotations
provide key information for understanding the data and interpreting the trends presented
on the chart.

Figure 4.44 Completed Stacked Column Chart with Annotations
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Integrity Check - Annotations and Axis Titles

Although adding annotations and axis titles can be a tedious process, doing so maintains
a high level of integrity for your charts. People can misinterpret the message being
conveyed by the chart if they make inaccurate assumptions about the values displayed.
Axis titles and annotations help prevent readers from making false assumptions and
ensure that readers see the most accurate representation of the message being conveyed
by the chart.
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4.3 The Scatter Chart

LEARNING OBJECTIVES

1. Construct a scatter chart to show the supply and demand curves for a market.
2. Learn how to adjust the scale of the X and Y axes of a scatter chart.

3. Add a trendline and line equation to a data series on a scatter chart.

This section focuses on the scatter chart type. What makes this chart different from the
other charts demonstrated in this chapter is that values are used on both the X and Y axes.
So far, the charts we have demonstrated in this chapter use categories or qualitative labels
for the X axis. This means that the distance between each category on the X axis will always
be the same, even if numbers are used. In a scatter chart, the X axis operates just like the Y
axis. In other words, the distance between the values on the X axis will vary depending on
the value of the number. Depending on the format, we can create the scatter chart to look
just like a line chart. Since both the X and Y axes contain quantitative values, the scatter
chart is a valuable tool for studying various shapes or functional forms for a line chart. In
fact, a common feature used with the scatter chart is the trendline and equation. Excel can
evaluate the line that is produced on a scatter chart and produce a mathematical equation.
We will demonstrate these features in this section.

The Scatter Chart: Supply and Demand

Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.14 if starting here.)
A common use for a scatter chart is the study of supply and demand curves. This is because
the data points for both the supply and demand lines require quantitative values on both
the X and Y axes. The Y axis contains the price of a certain good or item; the X axis contains
the quantity sold for that good or item. Fundamental economic laws state that as prices
rise, sellers are willing to increase supply and sell more goods. However, the reverse is true
for consumers. As prices rise, consumers purchase fewer goods. The Supply & Demand
worksheet contains hypothetical data for the supply and demand of breakfast cereal. There
are ten data points to show the change in supply and demand as the price changes in
Column A. The values you see in Columns A through C are formula outputs that are driven
by the percentage in cell C14. For example, if the percentage in cell C14 is changed to 10,
each price listed in Column A will increase, as shown in Figure 4.45 "Hypothetical Supply
and Demand Data".
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Figure 4.45 Hypothetical Supply and Demand Data
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The formula =A3*(1+$C$14) is multiplying the Price in A3 by 1 + the percent change in cell
C14. Using 1 + % is the same as multiplying A3 by 110% (given the example in Figure 4.45.)
If you only multiply by the price change percent, you will get just the percent increase
amount. Not the price but the percent increase. In the above example, if you multiply by the
price change percent only, you will get $.15. Not the new price after the increase has been
applied.

We will use the scatter chart to study the change in quantity supplied and demanded as the
price increases over ten data points, as shown in Figure 4.45 "Hypothetical Supply and
Demand Data". For many of the charts demonstrated in this chapter, we could highlight a
range of cells and insert the chart type we needed. This was especially the case when the
data was in a contiguous range of cells. However, this method rarely works when creating a
scatter chart, even if the data are in a contiguous range. As a result, the method we present
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here starts with a blank chart and demonstrates how each data series is added to the chart
individually. The following steps explain how we create this chart:

1. Change the value in cell C14 on the Supply & Demand worksheet to zero.

2. Activate cell E1 on the Supply & Demand worksheet. It is important to note that this cell
location is not adjacent to any data on the worksheet.

3. Click the Scatter button from the Charts group of commands on the Insert tab of the
Ribbon.

4. Select the Scatter with Smooth Lines and Markers format from the drop-down list of
options (see Figure 4.46 "Selecting a Scatter Chart Format"). This adds a blank chart to the
worksheet.

Figure 4.46 Selecting a Scatter Chart Format
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5. Click and drag the chart so the upper left corner is in the center of cell E2.
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6. Resize the chart so the left side is locked to the left side of Column E, the right side is
locked to the right side of Column M, the top is locked to the top of Row 2, and the bottom is
locked to the bottom of Row 17.

7. Click the Design tab in the Chart Tools section of the Ribbon. Then click the Select Data
button in the Data group of commands. This opens the Select Data Source dialog box.

8. Click the Add button on the left side of the Select Data Source dialog box. This opens the
Edit Series dialog box. Notice on this dialog box there are inputs for defining values for both
the X and Y axes. Charts that we previously created using this method only had an input for
putting values on the Y axis.

9. Type the series name Demand. This should appear in the Series name input box.

10. Press the TAB key on your keyboard to advance to the Series X values input box on the
Edit Series dialog box.

11. Highlight the range B3:B12 on the Supply & Demand worksheet. You will see this range
appear in the Series X values input box after it is highlighted.

12. Press the TAB key on your keyboard to advance to the Series Y values input box on the
Edit Series dialog box.

13. Highlight the range A3:A12 on the Supply & Demand worksheet.

14. Figure 4.47 "Defining the Demand Data Series" shows the final settings in the Edit
Series dialog box for the Demand data series. You will see that as the X and Y axis values are
defined in the dialog box, they appear on the chart. The chart in this figure shows the price
along the Y axis and quantity along the X axis.
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Figure 4.47 Defining the Demand Data Serie:
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15. Click the OK button at the bottom of the Edit Series dialog box.

16. Click the Add button on the left side of the Select Data Source dialog box.
17. Type the series name Supply. This should appear in the Series name input box.

18. Press the TAB key on your keyboard to advance to the Series X values input box on the
Edit Series dialog box.

19. Highlight the range C3:C12 on the Supply & Demand worksheet. This range appears in
the Series X values input box after it is highlighted.

20. Press the TAB key on your keyboard to advance to the Series Y values input box on the
Edit Series dialog box.

21. Highlight the range A3:A12 on the Supply & Demand worksheet.
22. Click the OK button at the bottom of the Edit Series dialog box.
23. Click the OK button at the bottom of the Select Data Source dialog box.

Figure 4.48 "Scatter Chart Showing One Price" shows the appearance of the scatter chart
before any formatting enhancements are applied. Notice only two plot points are located
on the chart. This is because the price change value in cell C14 is still zero. Therefore, the
data are not reflecting any change in price, quantity demanded, or quantity supplied. The
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chart shows that at the current price of $1.50, suppliers are willing to provide fewer units
compared with the number of units consumers are willing to buy.

Figure 4.48
| Ataprice of $1,50 demand
quantity is much greates
than supply
Supply and Demand for
0 *
78
' 75
75
75
‘,‘A%
75 ——:
: -

-
O th On (en |

g 1=

Q
_

14 Price Change

The price change |
ssettozero. |

The following steps explain the formatting enhancements we will apply to the scatter chart
shown in Figure 4.48 "Scatter Chart Showing One Price":

1. Add titles to the chart by clicking the Quick Layout drop down button on the Chart Tools
Design Tab. Choose Layout 1

2. Click on the Chart Title to activate it. Select Subtle Effect - Orange, Accent 6 from the
Theme Styles list in the Shape Styles group of commands on the Format tab of the Ribbon.

3. Change the font style of the chart title to Arial, bold, and the font size to 14 points.

4. Change the wording of the chart title as follows: Supply and Demand for Breakfast
Cereal.

5. Click on the vertical Axis Title

6. Repeat steps 2 and 3 to format the Y axis title. However, change the font size to 12 points.
7. Change the wording of the Y axis title as follows: Price per Unit.

8. Click on the X Axis Title.

9. Repeat steps 2 and 3 to format the X axis title. However, change the font size to 12 points.
The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher

is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 312



https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

10. Change the wording of the X axis title as follows: Quantity in Units.

11. Change the color of the plot area back to white. Note: if you don’t change the color to
white, when you do step 12 the entire chart will be Aqua Accent 5. You can always come
back and change the plot area back to white if that happens.

12. Change the color of the chart area to Aqua, Accent 5, Lighter 40% (see Figure 4.49
"Formatting Enhancements Added to the Scatter Chart").

Figure 4.49 Formatting Enhancements Added to the Scatter Chart
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13. Apply a bevel effect to the plot area. Use the Circle format option from the Bevel
dropdown list of options.

14. Change the font style of the legend to Arial and bold the font.

15. Change the value in cell C14 to 2. Then change it to 4 and then to 8. Change the value
one more time to 14. As you change the values in cell C14, you will see the lines change on
the chart.

Figure 4.50 "Scatter Chart with Price Change at 2%" shows the completed scatter chart
when the Price Change is set to 2%, and Figure 4.51 "Scatter Chart with Price Change at
14%" shows the same chart when the Price Change is set to 14%. The point at which the
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demand and supply lines intersect on Figure 4.51 "Scatter Chart with Price Change at 14%"
is known as the market equilibrium point.

The market equilibrium is where the quantity demanded equals the quantity supplied at a
specific price. The price where quantity demanded equals quantity supplied is referred to

as the equilibrium price.
Figure 4.50 Scatter Chart with Price Change at 2%
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For Scatter Charts, Start with a Blank Chart

When creating a scatter chart, it is best to start with a blank chart and add each data
series individually. This is because Excel will not always guess correctly which values
belong on the X and Y axes since both contain numbers. For other chart types, such as
column or line charts, the X axis contains nonnumeric data so it’s easy for Excel to
configure the chart you need.
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Figure 4.51 5
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Changing the Scale of the X and Y Axes
Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.15 if starting here.)

For all the charts demonstrated in this chapter, Excel has automatically established the
scale for the Y axis. For scatter charts, Excel has also established the scale for the X axis. The
axis scale is the minimum and maximum value that appears on an axis. For example, in
Figure 4.51 "Scatter Chart with Price Change at 14%", the Y axis scale is set to a minimum
value of zero and a maximum value of 6.00. Although this is a very convenient feature of
Excel, you may want to change the scale in some instances. If you change the value in cell
C14 on the Supply & Demand worksheet, the lines jump or shift on the plot area of the
chart. This is because Excel keeps rearranging the scale of both the X and Y axes. When
studying the shape of lines, it is best to set the scale so it does not change. The following
steps explain how to accomplish this:

1. Change the value in cell C14 on the Supply & Demand worksheet to zero.

2. Right click anywhere on the Y axis of the chart and select Format Axis.
3. Click in the Maximum setting under the Axis Options in the Format Axis dialog box.

4. Click in the input box next to the Maximum setting. Remove the 1.6 and enter the number
5.0.

5. We will not be studying the behavior of supply and demand beyond a $5.00 price point,
so there is no need to extend the Y axis beyond this point.
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6. Click in the input box next to the Major Unit setting and change the value to 0.5 if not
already set to 0.5. (see Figure 4.52 "Setting the Y Axis Scale"). This allows us to measure the
plot points in $0.50 intervals along the Y axis.

Figure 4.52 Setting the Y Axis Scale
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7. Click the X button at the top of the Format Axis dialog box.
8. Click anywhere along the X axis of the chart.

9. Click the Format Selection button in the Layout tab of the Chart Tools section of the
Ribbon. This opens the Format Axis dialog box for the X axis.

10. Click the Fixed option next to the Minimum setting under the Axis Options in the
Format Axis dialog box. This ensures that the minimum value for the X axis will always be
Zero.

11. Click the Fixed option next to the Maximum setting under the Axis Options in the
Format Axis dialog box.

12. Click in the input box next to the Maximum setting. Remove the 500.0 and enter the
number 450.0. The number of units supplied or demanded will not exceed 450 based on
the price points in our study. There is no need to extend the X axis to 500.

13. Click the Fixed option next to the Major Unit setting under the Axis Options in the
Format Axis dialog box.
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14. Click in the input box next to the Major Unit setting and change the value from 100.0 to
50.0. This allows us to measure the plot points in 50-unit intervals along the X axis.

15. Click the Close button at the bottom of the Format Axis dialog box.

16. Change the value in cell C14 to 2. Then change it to 4 and then to 8. Change the value
one more time to 14. As you change the values in cell C14, the lines change but they no
longer jump or shift since the scale of both axes is fixed.

Figure 4.53 "Final Appearance of the Scatter Chart" shows the final appearance of the
scatter chart after the scale is set for both the X and Y axes. Notice that market equilibrium
is achieved at a price of approximately $2.50.

Figure 4.53 Final Appearance of the Scatter Chart
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Adding a Trendline and Equation

Follow-along file: Continue with Excel Objective 4.00. (Use file Excel Objective 4.16 if starting here.)
A trendline can be applied to a chart to estimate or predict where plot points may occur at
various points along the X and Y axes. Excel enables you to add a trendline to a chart and
provides the equation you can use to plot additional points. The following steps explain
how to accomplish this:

1. Set the value in cell C14 on the Supply & Demand worksheet to14.

2. Click anywhere in the chart area of the scatter chart to activate it.

3. Click the Add Chart Element button in the Design tab of the Chart Tools and select
Trendline from the drop-down menu. Select the Linear Trendline option from the
dropdown list.
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4. Select the Demand option from the Add Trendline dialog box and click the OK button.
This adds a new line to the plot area of the chart as well as the legend.

5. Figure 4.54 "Adding a Linear Trendline" shows the scatter chart after adding a linear
trendline.

Notice that the line goes through only two points on the demand line. This indicates that
this trendline may not be a good fit for the line that has been created on the chart.

Figure 4.54 /
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6. Finding the right shape for a trendline may require trying a few different options. As
shown in Figure 4.54 "Adding a Linear Trendline", the linear trendline is not a good fit for
the shape of the demand line. The remaining steps will demonstrate how to remove a
trendline and access more trendline options:

7. Click the Trendline button in the Layout tab of the Ribbon. Select the None option from
the drop- down list. This removes the trendline from the chart.

8. Click the Trendline button in the Layout tab of the Ribbon again. Note: You must remove
a trendline because clicking on other trendlines will add them to your chart with the one
you already have created. This time, select More Trendline Options from the drop-downlist.

9. Select the Demand option from the Add Trendline dialog box and click OK. This opens the
Format Trendline dialog box.

10. Select the Power option from the Format Trendline dialog box.

11. Click the “Display Equation on chart” option at the bottom of the Format Trendline
dialog box (see Figure 4.55 "The Format Trendline Dialog Box").

12. Click the Close button at the bottom of the Format Trendline dialog box.
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Figure 4.56 "Scatter Chart with a Power Trendline" shows the scatter chart with the Power

trendline added for the demand series. Notice that the line fits perfectly over the demand

series in the plot area. In fact, it may be difficult to see the line in the figure. This indicates

that the trendline is an excellent fit for the demand line. As a result, we can be confident in
using this line to predict other demand values along the X and Y axes. You can also see that
the equation for this trendline has been added to the plot area of the chart. We can use the
equation to calculate the price for each quantity value substituted for X. For example, if the
number 150 is substituted for X in the equation, the result is a price of $2.59. Based on the

values used to create the chart, this result appears to be accurate.
Figure 4.56 Scatter Chart with a Power Trendline
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4.4 Using Charts with Microsoft® Word® and PowerPoint®
LEARNING OBJECTIVES

1. Learn how to paste an image of an Excel chart into a Word document

2. Learn how to paste a link to an Excel chart into a PowerPoint slide.

Charts that are created in Excel are commonly used in Microsoft Word documents or for
presentations that use Microsoft PowerPoint slides. Excel provides options for pasting an
image of a chart into either a Word document or a PowerPoint slide. You can also establish
a link to your Excel charts so that if you change the data in your Excel file, it is automatically
reflected in your Word or PowerPoint files. We will demonstrate both methods in this
section.

Pasting a Chart Image into Word
Follow-along Word file: Excel Objective 4.17

Excel charts can be valuable tools for explaining quantitative data in a written report.
Reports that address business plans, public policies, budgets, and so on all involve
quantitative data. For this example, we will assume that the Change in Health Care Spend
Source stacked column chart (see Figure 4.44 "Completed Stacked Column Chart with
Annotations") is being used in a written policy report. The following steps demonstrate
how to paste an image, or picture, of this chart into a Word document:

1. Click below the figure heading in the Word document that reads: Figure 6: Health Care
Spending in the U.S. The image of the stacked column chart will be placed below this
heading.

2. Open the Excel Objective 4.16 follow-along file.

3. Activate the Change in Health Care Spend Source chart in the Health Spending Chart
worksheet.

4. Click the Copy button in the Home tab of the Ribbon.
5. Go back to the Excel Objective 4.17 Word document by clicking the file in the taskbar.

6. Click the drop-down arrow below the Paste button in the Home tab of the Ribbon. Click
the Picture option from the drop-down list, which is the last option on the far right (see
Figure 4.57 "Paste Picture Option for Word").

7. Click anywhere on the picture of the chart to activate it.
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8. Click the Format tab under the Picture Tools section of the Ribbon (see Figure 4.58
"Changing the Size of a Picture in Word").

Figure 4.57 Paste Picture Option for Word
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9. Click the down arrow on the Shape Width button in the Size group of commands (see
Figure 4.58 "Changing the Size of a Picture in Word"). Continue to click the down arrow
until the width of the picture is 5.5. As you reduce the width of the picture, the height is
automatically reduced as well.

Figure 4.58 Changing the Size of a Picture in Word
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Figure 4.59 "Final Appearance of Pasting a Chart Image into Word" shows the final
appearance of the Change in Health Care Spend Source chart pasted into a Word document.
Itis best to use either the Shape Width or Shape Height buttons to reduce the size of the
chart. Using either button automatically reduces the height and width of the chart in proper
proportion. If you choose to use the sizing handles to resize the chart, holding the SHIFT
key while clicking and dragging on a corner sizing handle will also keep the chart in proper
proportion.

Figure 4.59 Final Appearance of Pasting a Chart Image into Word
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Skill Refresher - Pasting a Chart Image into Word

1. Activate an Excel chart and click the Copy button in the Home tab of the Ribbon.
2. Click on the location in the Word document where the Excel chart will be pasted.
3. Click the down arrow of the Paste button in the Home tab of the Ribbon.

4. Click the Picture option from the drop-downllist.

5. Click the Format tab in the Picture Tools section of the Ribbon.

6. Resize the picture by clicking the up or down arrow on the Shape Width or Shape
Height buttons.

Integrity Check

Remember when copying and pasting an image into Word or PowerPoint that the image
is not dynamically linked to your Excel document. If your numbers change in your Excel
document, you must copy and paste the image again.

Pasting a Linked Chart Image into PowerPoint
Follow-along PowerPoint file: Excel Objective 4.18

Microsoft PowerPoint is perhaps the most commonly used tool for delivering live
presentations. The charts used in a live presentation are critical for efficiently delivering
your ideas to an audience. Like written documents, a wide range of presentations may
require the explanation of quantitative data. This demonstration includes a PowerPoint
slide that could be used in a presentation for setting prices for a hypothetical breakfast
cereal company. We will paste the scatter chart showing the supply and demand for
breakfast cereal into this PowerPoint slide. However, instead of pasting an image, as
demonstrated in the Word document, we will establish a link to the Excel file. As a result, if
we change the chart in the Excel file, the change will be reflected in the PowerPoint file. The
following steps explain how to accomplish this:

1. Open the Excel Objective 4.16 follow-along file.

2. Activate the scatter chart in the Supply & Demand worksheet.
3. Click the Copy button in the Home tab of the Ribbon.

4. Go back to the Excel Objective 4.18 PowerPoint file by clicking the file in the taskbar.
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5. Click the down arrow below the Paste button in the Home tab of the Ribbon in the
PowerPoint file.

6. Select the Keep Source Formatting & Link Data option from the drop-down list (see
Figure 4.60 "Creating a Link to an Excel Chart in PowerPoint"). This pastes an image of the
Excel chart into the PowerPoint slide. In addition, a link is created so that any changes
made to the chart appear on the PowerPoint slide.

Figure 4.60 Creating a Link to an Excel Chart in PowerPoint

Excel Objective 4.18 - PowerPoint Kaaren McGlynn
Insert Draw Design Transitions Animations Shde Show Review View Add-ins ACROBAT

- . [ ) P Find

— 5 . R — 3 Replace ~
Pate . New o | Click here to paste the chart with Shapes Arrange T

. Shde~ L . 3 . - W Select
- _ a dvnamic link to vour Excel _ 2

aste Options: 4 4 Drawng Eating ~
. / document T T T e RO

2 7 58 ~

e ;ce[ Source Formatting & Link Data (F
;’ - OUR PRICE TARGET IS $2.50

;u: . .

7. Click anywhere in the plot area of the scatter chart pasted into the PowerPoint slide. You
will see the same Excel Chart Tools tabs added to the Ribbon (see Figure 4.61 "Modifying
an Excel Chart Pasted into a PowerPoint Slide").

Figure 4.61 Modifying an Excel Chart Pasted into a PowerPoint Slide
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8. Click the down arrow next to the Shape Fill button in the Format tab of the Ribbon. Select
the white color block from the palette (see Figure 4.61 "Modifying an Excel Chart Pasted
into a PowerPoint Slide").

9. Go back to the Excel Objective 4.16 file by clicking it in the taskbar.
10. In the Supply & Demand worksheet, change the value in cell C14 to 6.
11. Go back to the Excel Objective 4.18 PowerPoint file by clicking it in the taskbar.

12. Click the Design tab in the Chart Tools section of the Ribbon. Click the Refresh Data
button (see Figure 4.62 "Refreshing a Linked Excel Chart Pasted into a PowerPoint Slide").
The change made in the Excel workbook is now reflected on the PowerPoint slide.

Integrity Check - Refreshing Linked Charts in PowerPoint and Word

When creating a link to a chart in Word or PowerPoint, you must refresh the data if you
make any changes in the Excel workbook. This is especially true if you make changes in
the Excel file prior to opening the Word or PowerPoint file that contains a link to a chart.
To refresh the chart, save the Excel file after the changes, in PowerPoint, activate the
chart, then click the Refresh Data button in the Design tab of the Ribbon. Forgetting this
step can result in old or erroneous data being displayed on the chart.

Figure 4.62 "Refreshing a Linked Excel Chart Pasted into a PowerPoint Slide “shows the
appearance of the scatter chart in the PowerPoint slide after the color of the plot area was
changed back to white. Figure 4.63 "Final Chart Linked to a PowerPoint Slide" shows the
appearance of the scatter plot after the change was made in the Supply & Demand
worksheet in the Excel file. The change that was made in the Excel file will appear in the
PowerPoint file after clicking the Refresh Data button.
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Figure 4.62 Refreshing a Linked Excel Chart Pasted into a PowerPoint Slide
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Key Takeaways

e« When pasting an image of an Excel chart into a Word document or PowerPoint file,
use the Picture option from the Paste drop-down list of options.

e When creating a link to a chart in Word or PowerPoint, you must refresh the data if
you make any changes in the Excel workbook.

Integrity Check - Severed Link?

When creating a link to an Excel chart in Word or PowerPoint, you must keep the Excel
workbook in its original location on your computer or network. If you move or delete the
Excel workbook, you will get an error message when you try to update the link in your
Word or PowerPoint file. You will also get an error if the Excel workbook is saved on a
network drive that your computer cannot access. These errors occur because the link to
the Excel workbook has been severed. Therefore, if you know in advance that you will be
using a USB drive to pull up your documents or presentation, move the Excel workbook
to your USB drive before you establish the link in your Word or PowerPoint file.

Skill Refresher - Pasting a Linked Chart Image into PowerPoint

1. Activate an Excel chart and click the Copy button in the Home tab of the Ribbon.
2. Click in the PowerPoint slide where the Excel chart will be pasted.

3. Click the down arrow of the Paste button in the Home tab of the Ribbon.

4. Click the Keep Source Formatting & Link Data option from the drop-down list.

5. Click the Refresh Data button in the Design tab of the Ribbon to ensure any changes in
the Excel file are reflected in the chart.
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Chapter 5

Tables and PivotTables

Until now in this text we have dealt with small amounts of data. However, the more
common situation in businesses today is having very large data sets to manipulate and
make sense of. For example, large amounts of data can come from Access databases, data
mining on the web, exporting from an accounting program, or many other places. The data
can be thousands upon thousands of rows of raw data. How can we efficiently manipulate
that kind of overwhelming data? In this chapter, we will explore the built-in tools in Excel
that allow us to easily manipulate large data sets. Excel will easily condense, sort, filter, and
subtotal data. Using PivotTables and PivotCharts we will see the power of Excel to
condense raw data into easily manipulated reports.

5.1 Creating an Excel Table

LEARNING OBJECTIVES

Create an Excel Table

Rename the table

Change the table style

Add records to the table
Delete records from the table.

Add a total row and change the results.

L R T =

Add columns to the table.

Creating a Table

Suni works in the accounting department for Great Education College. She is given the task
of condensing the data around vehicles owned by the college. She must condense the
information into easily understandable reports to be provided to the college board’s
finance committee.

Follow-along file: Excel Objective 5.00.

Suni examines the data in the College Vehicles worksheet. She notes that each has an Asset
number, the year vehicle was made, the make and style of the vehicle, which department
has control of the vehicle, its purchase price and estimated annual maintenance cost. She
will use this data to create her various reports.

A few things to know about data in tables before we begin.
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e Data must be in contiguous cells - no breaks in rows or columns
» Headers must be next to the first row of data - no break in rows between headers and the
start of your data.

We will create an Excel table to manipulate her data. The steps we will use to do that are:
1. Click on any cell within the list of data.

2. From the Insert ribbon, select Table. Excel will automatically determine the absolute
range of cells that will be placed in your table. See Figure 5.01

Figure 5.1 Excel’s Selection of Data
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1. From the Create Table dialog box check to make sure it is including all the data table. You
will see a marquee around your table and the range selected will be in the dialog box. You
can use the dialog box to select the correct data if the range is not correct.

2. Click Ok

Excel will automatically apply a color style with banded rows. We will eliminate the banded
rows, because it only adds visual clutter to the data. Remember our data needs to tell a
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story without clutter. The banded row format will lose the ability to maintain the banded
row colors when the table is converted back to a range. Note: we will cover converting back
to a range later.

3. In the Table styles section of the Table Tools Design ribbon, use the drop-down in the
styles and select None. (Top row, first column) See Figure 5.2. The None style will revert
the appearance of your table back to a normal spreadsheet, except that now you will have
drop-down arrows next to each of the column headers.

Figure 5.2 Selecting the None Style for the Excel Table.
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4. Rename the table to Vehicles_Source by clicking in the Table Name Box on the Table
Tools ribbon. Note: the same rules that you learned for naming cells and ranges applies to
naming tables.
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Figure 5.3: Renaming the Excel Table.
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Integrity Check- Creating a table when your worksheet has a title directly
above the column headers

If the worksheet has a title, i.e. a company name, purpose of the worksheet, or any
data etc. in the row directly above the data range you will be converting to a table, you
must insert a blank row between the data above the table data and the column
headers for the data table. Excel will not be able to determine the correct data range
that will be converted to a table they are adjacent to each other.

Adding Records

Maintaining data in an Excel tables means that you will most likely be adding or deleting
records from the table. The simplest way to add a record to an Excel table is to add it at the
first blank row at the bottom of the table.

The school recently purchased another vehicle for the maintenance department. The
record for the vehicle needs to be added to the Vehicle_Source table. The data for the new
vehicle is:

e Asset # 4625 e Odometer: 15

e Year 2023 e Department Maintenance

e Make: Ford e Purchase price: $44,250

« Style: Pickup e Annual Maintenance: 2,532

1.From anywhere in the worksheet hold the Ctrl key down and click the End key.

2.Click the Home key to move you to column A.

3.Hit Enter once to move you to the first blank row.

4.Enter the data above. Use the tab key to move you across the cells as you enter the data. Note: as
you enter the new data, the table will continue the formatting from the data in the column above the
new entry.
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Finding and Editing Records

You need to update the records for the 2008 Chevrolet van, asset number 1196, and the 2013 Ford
van, asset number 1678. They have been reassigned from Campus Housing to the Athletics
department. You'll use the Find command to locate the records. Then, you will edit the record to
change the assigned departments to Athletics.

1. Press the Ctrl+Home keys to move to the top of the worksheet, and then click cell A2 to make it
the active cell. You will search on the asset number because it is a distinguishing number in the
table.

2. In the Editing group on the Home tab, click the Find & Select button, and then click Find. The
Find and Replace dialog box opens.

3. Type 1140 into the Find what: dialog box. Then click Find Next. Leave the Find and Replace
dialog box open while you edit the first record.

4. Click F26 and change the department to Athletics. Note: As you type the A, the Athletics
department will appear in the auto complete. Hit enter to accept the department.

5.In the Find and Replace dialog box, delete the 1196 asset number and enter the next record
number that must be updated, 1678. Click Find Next. Then close the dialog box.

6. Change the department to Athletics.

Deleting Records

The last update required is to delete a record for a sold vehicle. Asset number 1040, a 2003 Ford
van was sold and needs to be removed from the asset list.

The steps you will use to delete the record are:

1. Press the Ctrl+Home keys to move to the top of the worksheet, and then click cell A2 to make it
the active cell. You will search on the asset number because it is a distinguishing number in the
table.

2. In the Editing group on the Home tab, click the Find & Select button, and then click Find. The
Find and Replace dialog box opens.

3. Type 1040 into the Find what: dialog box. Then click Find Next. Close the Find and Replace
Dialog box.

4. In the Cells group of the Home tab, click the Delete button and select Delete Table Rows from
the drop down. Note: If a different record was deleted, the active cell was not in the record for the
Asset 1140. Click the Undo button and select the correct record.
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Figure 5.4: Deleting a Table Row.
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Adding a Total Row

Follow-along file: Continue with Excel Objective 5.00. (Use file Excel Objective 5.01 if starting here.)

Suni would like to see a count of how many vehicles the college owns. She wants to have the count
be dynamically linked to the table contents.

The steps we will use to create a total row, and then change it to a count are:

1. From the Table Style Options on the Table Tools Deign tab, check the box for Total Row. Note:

you can uncheck the box to turn off the total row.
Figure 5.5 Adding a Table Row
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2. Excel will drop you down to the newly created total row. It will automatically put in a total for
Annual Maintenance. We will accept that for now. Click on the total row for the Style. From the
drop-down select count.

Figure 5.6: Adding the Count
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3. Delete the word Total from the A column and type Total number of vehicles. (Don’t worry about
overlapping cell walls.)

4. In column g: type Total maintenance.

Remember: Your worksheet must tell a story all by itself!

Adding a New Column

Follow-along file: Continue with Excel Objective 5.00. (Use file Excel Objective 5.02 if starting here.)

Suni would like to see the monthly maintenance cost for each vehicle. She has asked you to add a
column next to the Annual Maintenance column.

A unique feature of having your data in a table, versus just a range of data, is the ability to add a
column, have the formatting applied, and the formulas added in the top row of the data will
automatically copy down the worksheet.

We will add a new column by:

1. Click in cell I1. Type: Monthly Maintenance and hit Enter. The bold and center formatting will
automatically be applied to the column header and a drop-down box will appear next to the
column header.

2. Resize column I to fit the new header.

3.In 12 enter a formula to divide the Annual Maintenance by 12. Type = and click on cellH2. Notice
that when you click on H2 you see something new in your formula. Instead ofH2 you now see =
[@[Annual Maintenance]]. This only occurs in a table. It will allow the formula to be copied down
the range of cells in the table automatically. Type /12 after clicking on cell H2.
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H | J K
¢t~ Annual Maintenanci ~ Maintenance ~
530 | S 2,257 |=[@[Annual h-1aintenance]],r‘12|
197 & 1.975 T

4. Hit enter to complete the formula.
5. Format the column by clicking on the column header to select it, then click on the lower border
of the cell. This will highlight the column data. On the home ribbon select the Accounting format.
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5.2 Sorting and Filtering Data
LEARNING OBJECTIVES

Sort data by one column

Perform a multi-level sort involving data in different columns
Filter data using column headers

Filter data using a custom filter

e wnN e

Create custom lists.

Sorting One Column
Follow-along file: Continue with Excel Objective 5.00. (Use file Excel Objective 5.03 if starting here.)

Integrity Check - Sorting and Filtering Data Without a Table

Sorting and filtering data does not require your data be in a table. Any range of
contiguous data can be filtered by clicking on the Sort button from the Data tab. When
selected, the same column header drop-down boxes will appear in your data range.

The records in the Asset record table appear in the order they were entered. There will be times
when you are working in a data table, or creating reports, that you will want to see records sorted
in a different order. For example, you may want to sort records by department, by make of car, or
by odometer reading.
Data can be sorted in:

e Ascending order: lowest to highest, dates oldest to newest, or A to Z.

e Descending order: highest to lowest, dates newest to oldest, or Z to A

Data can be quickly sorted by using the drop-down arrows to the right of each of the column
headers. When you click on the arrow you will see the sort functions A to Z, or Z to A. Note: you
cannot use the sort for more than one column. If you want to sort by multiple columns you must use
the Sort button from the Data ribbon tab.

Suni wants to see the table sorted by department to see how many vehicles are in each
department. The steps to accomplish this are:

1. We want to maintain the integrity of our raw data, so we will copy the Raw Data worksheet and
make our changes in the new worksheet. While holding the Ctrl key down, left click the worksheet
tab and drag to the right. You will see a little image of a piece of paper with a +. Drop the
worksheet to the right of the original worksheet. The new worksheet will have the name Raw Data
(2)

2. Rename the new worksheet College Vehicles by double clicking on the worksheet tab,
eliminating the title there and entering the new title.

3. Click on the drop-down next to the Department column header. See Figure 5.4

4. Select the A to Z sort. Data is sorted with Athletics first, ending with Telecom.
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Figure 5.5: Table Drop-Down Sort Feature.
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Notice that the active cell in Figure 5.5 is A1. However, the drop-down selected was for the
Department as indicated by the department names at the bottom of the list.
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Multi-Column Sort

Using the drop-down in a table column makes a one series sort very quick and easy. However,
trying to sort by multiple columns does not work using this method. As soon as you click on
another column and perform a new sort, the original sort you created in the first column is
overwritten by the new sort applied. You were briefly introduced to the Sort dialog box in
Chapter1 for a single column sort. In this section, we will be dealing with performing a multi-
column sort using the Sort dialog box.

The first thing that must be decided when performing a multi-column sort is what will be the
primary sort, secondary, and so on.

Suni, after looking at the sort, decides that a better view would be to sort by Department, then by
Style, by Make, and finally by year purchased with the latest models first. To perform this multi-
column sort, we will perform the following steps:

1. Have an active cell anywhere within your table or range.

2. From the Sort & Filter section of the Data ribbon, select Sort.

*

Y
Y

Sort & Filter

ter

3. The sort dialog box will appear.

4. The first dialog box in the Sort is the Column. Whichever column contains your active cell will
be the default Sort by in the column. The drop-down next to the column will have all of the column
headings. Remember that Suni wants to sort by department first. From the drop down select
Department. Note: My data has headers at the top right of the dialog box must be checked or Excel
will treat your headers as part of the table data.

5. In the Sort On field, select what cell contents the sort will focus on. The choices in the list are:

e Values - this is the default. Whatever value is in the cell will be used for the sort.

e Cell color - if cells have a conditional formatting, or highlighting, that fills a cell with color; it
can be used in the sort. When selecting this option, a color selection box will be added to
the Add level row. A second new selection box will appear that asks if the cell color should
be on top of the other items in the column, or at the bottom.

e Font color - - if contents of cells have a font color other than black, it can be used in the
sort. When selecting this option, a color selection box will be added to the Add level row.
This choice will also get the second box that asks where the cells containing color should be
place in the sort order.

e [cons - Excel 2016 allows the placement of icons in a cell. This concept is not covered in
this book, but if placed in a cell can be used as a sort.
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6. The last field in the Sort is the Order field. You can sort in Ascending, Descending, or by a
Custom List. (See Creating a Custom List in Section 5.2 Sorting and Filtering.) The default sort for
text is A to Z. We will accept the default.

7. Click on Add level at the top right of the Sort dialog box. A new level will be added to the sort
dialog box. In the dialog box for the Then by, select Style from the drop-down list. Note: you can
change a level by re-selecting from the drop-down. You can also delete a level by clicking on the row
and clicking on Delete Level.

8. Add another level for the Make.

9. Add a final level for the year purchased. Change the Order for the Year to Largest to Smallest, so
the newest vehicles are displayed first.

10. Click OK.

Figure 5.5: Creating a Multi-Level Sort in the Sort Dialog Box.
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Figure 5.5: Sort Results.
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Note that after a sort is applied you will see arrows in the filter buttons next to the column
headers indicating the column has been sorted and in which order (up or down) the sort was
performed.

Report Date

Sort Using a Custom List

Follow-along file: Continue with Excel Objective 5.00. (Use file Excel Objective 5.04 if starting here.)

There may be times when entering repetitive entries like days of the week, or sorting
alphabetically or numerically in descending or ascending order doesn’t give you the results you
want to see. An example of this that we use often is sorting by the days of the week, or by months
in the year. If we sorted those alphabetically, we would come up with the jumbled orders you see
in Table 5.1.
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Table 5.1 Sorting Days and Months Alphabetically

Friday April
Monday August
Saturday December
Sunday February
Thursday January
Tuesday July
Wednesday June
March
May
November
October
September

There may also be times where you would sort by a specific part number order, or name. In cases
like these, you need to sort using a custom list. There are several custom lists already established
in Excel. They include the days of the week and the months in the year. You saw the custom lists in
action when we filled the months down a column using the auto fill feature. The auto fill feature
will also draw on any custom lists established in Excel. You may even want to edit a custom list
that is already set up. For instance, if you only want to fill Monday - Friday as the days of the
week, you can edit the days of the week list to eliminate Saturday and Sunday from the list. Note:
custom lists apply in all your workbooks. If you edit the days of the week list, it will be available in all
your workbooks.

Suni wants to see the departments sorted in the following order:

. Athletics

. Campus Housing
. Campus Security
. Printing Services
. Dining Services

. Telecom

J Maintenance

We will look at the custom lists already set up and set up a custom list for sorting the departments
in an order different than alphabetically.

Qo
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1. From the Sort & Filter section of the Data tab, click on the Sort button. The sort you established
in the last section will be displayed.

2.In the Department row, click on the drop down next to the Order box.

3. Select Custom List. The Custom Lists dialog box will be activated.

Figure 5.6: Custom Lists Dialog Box.
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4. The NEW LIST option is automatically highlighted. Press Enter to create a new list or click in the
List Entries box.

5. Type the departments in the order that Suni gave you, or you can copy the list and paste if from
another source if available.

6. When finished, click OK. Note: Pressing enter will only move you down to a new row in your list.
7.Your custom list now shows in the Order box.

8. Resort the list by clicking OK. Your table is now sorted according to your custom list in the order
Suni wanted.

Before we wrap up the Sort section, let’s put a good title on our worksheet that describes what we
have done to the worksheet. Remember, that each worksheet must tell a story to the reader. To
describe out story for this worksheet, we will describe the sort we did in the worksheet and what
data the worksheet represents.
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1. Merge and center cells A1:]1.
2. Click in the grey area of row 1, when you see the black arrow pointing right, hold your left
mouse button down and drag down to row 2. Both rows 1 and 2 should be selected.
3. Using keyboard commands, hold down the Ctrl key and click the + key on your ten-key keypad if
you have one. If you don’t have one then hold down the Ctrl key, the shift key, and the + keys. This
will add two rows at the top of your document.
4. Insert the following title in row 1. Remember to hold the Alt key and press enter at the end of
each row to wrap the text in the cell.

Minnesota State College

Vehicles Sorted by Department
Report date: 3/1/2025

Integrity Check—Leave a blank row between report title and column
headers

Remember that for a range of data to be able to sort, filter, create a table, that data
cannot have cells containing other information immediately adjacent to the data
headers.

As we progress through the rest of Chapter 5, we will modify the report title to reflect how we
have modified our data.

Key Takeaways
e When creating a multi-level sort, decide your sort order first.
¢ Create a multi-level (column) sort by using the Sort button in the Sort & Filter
section of the Data tab.
e A custom sort can be created from the Sort button, Order box, and typing a new
list.
e Custom sort lists are available across all your worksheets.

5.3 Filtering Data

LEARNING OBJECTIVES

1. Duplicate worksheets.
2. Apply number and text filters to a data range.
3. Clear Filters

Suni now wants to determine which vehicles should be considered for replacement. She is going to
base her decision to replace a vehicle based on the age of the vehicle and the odometer reading.
She wants you to filter so that only the vehicles that were purchased before 2008 and have an
odometer reading greater than 100,000 miles are shown in the list.

Apply Filters
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You could accomplish by coping the worksheet and deleting all the rows of vehicles that don’t
meet her criteria, or you can filter the list to only show those vehicles that meet the given criteria.
We will use filters to accomplish our goal.

When you create an Excel table, or turn on the Filter from the Data tab, the filter arrows appear
next to the column headers. You can use the options on the AutoFilter to create three types of
filters. You can filter a column of data by its cell colors or font colors, by a specific text, number or
date filter, (although the choices depend upon the type of data in the column,) or by selecting the
exact values by which you want to filter in the column. After you filter a column, the Clear Filter
command becomes available so you can remove the filter and redisplay all the records.
Follow-along file: Continue with Excel Objective 5.00. (Use file Excel Objective 5.05 if starting here.)

We will set up the filter for Suni, but we want to maintain the first worksheet sort. We will
accomplish this by duplicating our worksheet and performing the filter on the new worksheet.

1. While holding the Ctrl key down, left click the worksheet tab and drag to the right. You will see a
little image of a piece of paper with a +. Drop the worksheet to the right of the original worksheet.
The new worksheet will have the name College Vehicles (2).

2. Rename the worksheet Vehicle Filter.

[ PR T ] W [ L PETIITIIRTIT van e

College Vehicles College Vehicles (2) #——ptiegeventcies™ Vehicle Filter @

3. Make sure the Vehicle Filter worksheet is active by clicking on the worksheet tab at the bottom
of the worksheet.

4. We will filter on the year first. [t doesn’t matter which category you decide to filter on first, the
end results will be the same. Click the Category Filter arrow next to Year.

Yez_{r '? )
|

5. The AutoFilter menu opens as shown in Figure 5.7. It lists all the unique entries in the category.
The list will differ based upon which column you select to filter.

0[S0
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Figure 5.7: Filter Menu for the Year Column.

If the list is long you
can enter the item you

= want to find in the
: search box.
v U
v Chewvrolet Sedan
: Chayeolet Sadas
?: Unique items in the
. list
:' ed vedas
v 4 seda
¥ wd Seds
341 NS Ford eda
1% ¥4 Ch e

6. We could go through and uncheck all the years we don’t want to filter on. In this case vehicle
newer than 2008, or we can use the number filter feature. Click on the Number Filter directly
above the Search box. Because we are filtering on all cars older than 2008, we will Select Less
Than from the drop-down menu.

0[S0
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Figure 5.8: Number Filters Selection Menu.

+ Clipboard = Font ] Alignm
c9 v fx Chevrolet
I Asset #| v |Year |.l|Make .r/Style |.i|Odometer |
] 2l Sort Smallest to Largest Chevrolet Van 43,038
|il| Sort Largest to Smallest Chevrolet Van 53,560 1
| . Chevrolet Van 56,047 1
Sort by Color »
] Chevrolet Van 101,712
| Dodge Van 33,321
d Ford Van 5,721 1
] Number Filters » Equals... 39 1
] g Does Not Equal P
1 Searc L oes Not Equal... %
] [l (Select Al A Greater Than... 37 |
i w1996
o [ 1ee7 Greater Than Or Equal To... 13 1
' v 2000 Less Than... 721
v 2001 ~ 0
. Less Than Or Egual To...
— 2002 b=y
v 2003 Between... "
{ 12004 i =2\
"_ [ 2005 Top 10.. 30
~1412006 Above Average 730
¥ 2007 ) THl
72008 Below Average
= 13
; li 2009 Custom Filter...
2010 LM
—p20m v |Ford Sedan 78,740
. Chevrolet Van 8,993 1
oK Cancel Dodge Van 43,907
| ) Chevrolet Pickup 2,250 |
an naa AN T - -l Lal - Lot e e Ta

7.In the Custom AutoFilter dialog box, type 2008 and click OK.
Figure 5.9: Custom AutoFilter Dialog Box.

Custom AutoFilt ? X
fem AT The drop-down allows you to

Show rows where: change your filter criteria
Year /
is less than v | | 2008 et
@and Oor
v »

Use 7 to represent any single charact

Use * to represent any series of characters Multlple criteria can

be added.

8. The next filter we will apply will be for the odometer reading greater than 100,000 miles. Click
on the Category Filter arrow next to Odometer and choose Number Filters, Greater than. Type
100000 (no commas) into the criteria value box. Click OK. Figure 5.10 shows the results of the
number filters applied to the Year and Odometer columns.

Suni decides that only the Maintenance department will get new vehicles this round, so she wants
you to only show Maintenance in your report.
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9. Click on the Category Filter next in the Department column. Note that the selection only shows
those departments that are included in the filters that have been applied so far. Click the Select All
so it is unchecked and then check Maintenance.

10. Click OK to save the filter.

Figure 5.10: Selecting Departments.

D E F
Il Style.! Odomete.¥ Department -
sedan [Bl] sotatez

t Van El Sort Zto A

t Sedan Sort by Color »

t Sedan :

t Van

Note: The custom AutoFilter has
TextFilters =" | changed to Text Filters
Search o
W (Select All)

Campus Housing
Campus Security

¥ Maintenance . !
\ Only Maintenance is
selected from the list.

Figure 5.11 shows the results of the custom filters applied to the data. Note that the count of
vehicles and the sum of the annual maintenance has changed to reflect only those vehicles
included in the filter.
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Figure 5.11: Worksheet After Filters Applied.

Excel Objectve S06 - Excel Kaaren McGlynn
Page Layout Formulas Da e View Y Telin
- X o . Boingen = F - A
\ Calibri 1t 2 — . % Seners . p|= 3
3 o - A =¥ & — P‘ ." ® Sndee + [P+ Y p
aste B I U . - == Condtional Formatas Cel . - Sot & Find &
4 s - 3% Formatting Table= Styles~ = Format~ & = . et =
pboard Font . Asgnment . Number > Styted " fting ~
Al v J Vehicles Sorted by Department v
- £1 The sieve icon indicates a £ 9 - : -
s Great Education College
ﬁlter has been RDDlled. Vehicles Sorted by Department
1 Report Date 7/1/2018
2
3 Asset *+  Year!Y Make. Style.! Odomete.¥ Department T Purchase Prici »  Annual Mal = Maint e - M y Mai
0 1735 2003 Chevrolet Sedan 110,863 Maintenance S 1,041 $ 964 § 80.30
73 834 2001 Chevrolet Van 138,456 Maintenance $ 114289 § 12 § 10294 S
76 Total number of vehicles 2 Total Maintenance S 2,199
The blue numbers \
indicate hidden rows Count and totals changed to
College Vehicles | Vehicle Filter % reflect only data displayed
Ready 2 of 72 reqseds found o - 1 +*

Status bar indicates the number
of records displayed out of total

11. The title of the worksheet must be corrected to reflect the data filters applied. We will change
the second row of the title to reflect this change. Click in the A1, the worksheet title. Use the down
arrow at the right side of the formula bar to show the entire title.

12. Click in the second row and delete the text currently there. Replace that text with Maintenance
Dept. Vehicles Bought before 2008 with > 100,000 miles.

Figure 5.12: Worksheet Title Changed.

Excel Objective 506 - Exced Kascen McGiynn m
Page Layout Fotrmules Data Review  View Q' Tell me what you want to d
X ® » . o
b oy TR (oK > )
8 7 Y- A~ Formula bar expand, |*
: Stk Rihid collapse button \ 2
1 > v fe Great Education College ~
Ma ance Vehicl hased before 2008 100, 00 \ 4
Report Date 11
~ 8 < D E ¥ G H ! )

[
Clearing Filters
To redisplay all the data in a filtered table or data range, you need to clear or remove the filters.
When you clear a filter from a column, all the other filters still applied will remain in place. To
redisplay the entire data table, all the filters must be removed. You can remove filters one at a
time, or clear all filters.
To remove one at a time, click on the AutoFilter button next to the category you want to restore.
From the drop-down select Clear Filter from...
To remove all filters, click on Clear Filters from the Sort & Filter section of the Data tab.
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Key Takeaways

When you are working with a range of data or an Excel table that contains hundreds
of thousands of records, filters help you find information quickly and efficiently
without having to look at each individual record. For example, you could narrow the
search to one student out of a student population of 40,000.

Filtering limits the data to display only the specific records that meet the criterial you
set, enabling you to more effectively analyze the data. The following examples further
illustrate how filtering can narrow the data to only that data needed.

¢ Looking for customers in a specific zip code, or range of zip codes.
¢ Finding those records that have been highlighted by a specific color.

e Searching by customers who purchased from you before a certain date so you
can target them for a marketing campaign.

5.4 Subtotals
LEARNING OBJECTIVES
1. Convert a table to a normal range
2. Sort data based on desired subtotal categories
3. Create subtotals
4. Create multi-level subtotals
5. Subtotal views
6. Remove subtotals

Creating Subtotals
Follow-along file: Continue with Excel Objective 5.00. (Use file Excel Objective 5.06 if starting here.)
Suni is helping the college president prepare her budget, and she needs a report she can give to
the college president showing the number of each style of vehicle and the total annual
maintenance cost by department. Using the total row in your table would mean creating a filter for
each department and Style. Then printing each out in a separate report. You can create this report
for her by creating subtotals in your worksheet.
We will summarize the data in our range by inserting subtotals. The subtotal command offers
many kinds of summary commands. These include:

e Count

e Sum

e Average

e Maximums
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e Minimums
There are a few major rules that must be followed before we can use the subtotal command. These
are critical and include:
e Your data must be sorted in the order(s) you wish to create subtotals on. For instance, we
want to create subtotals by department and by style within the department. Our sort levels
would be department, then Style.
e [f you have your data in an Excel table, that data must be converted to a range. You cannot
perform subtotals on data in a table.
We will create these subtotals using the following steps.
1. Copy the Raw Data worksheet by holding the Ctrl key down while left clicking the Raw Data
worksheet tab and dragging the worksheet to the right of the Vehicle Filter worksheet.
2. Rename the new worksheet Vehicle Subtotals.
3. Create a multi-level sort by department and then by Style.
Figure 5.13: Multi-Level Sort for Subtotals.

Sort ? X
:,L Add Level )( Delete Level E]g Copy Level - Options.., My data has headers

Column Sort On Order

Sortby | Department v | |Values v |AtoZ v

Then by &yl v | Values v |AtoZ v

4. Convert your Excel table to a range, (Note: you would skip this step if your data is not in an Excel
table.) by clicking anywhere within the data. If your table has a total row, remove it by clicking on
the check box in the Table Design ribbon. From the Table Tools Design click on Convert to Range
in the Tools section.
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Figure 5.14: Convert to a Range.

H ©- Excel_Objective 507 - Excel Table Tools Kaaren
File Home Insert Draw Page Layout Formulas Data Review View Q Tell me what you want to d
Table Name: Summarize with PivotTable D Header Row [ First Column Filter Button = [ T=T—[——]—
Vehicle_table3 B-A Remove Duplicates 4 ] Total Row [] Last Column — =
= : = Insert  Export Refresh =~ _ ===
‘[ Resize Table  g= Convert to Range FreT - - Banded Rows [] Banded Columns
Properties Tools External Table Data Table Style Options
F20 . Convert to Range B
Convert this table into a normal
A range of cells. E E G H
All of the data is preserved.
1 | Asset| ~ e aee B prEeE mete Department -1 Purchase Prict ~ Annual Maintenanc: ~
2 2364 2000 Chevrolet |Sedan 92419 Athletics S 11,630 | S 2,257
3 1415 2007 GMC Van 83006 Athletics S 16,748 | S 755
4 1462 2007|GMC Van 82091 |Athletics S 20,882 | § 980
5 | 2084 2007/ GMC Van 74309 Athletics s 14,187 | $ 559
6 | 2128 2004 Ford Van 99880 Athletics $ 15,197 | $ 1,975
7 673 2005/Ford Pickun 73419/Campus Housing S 11.866 | S 507

5. Click Yes when the warning box appears.

6. From the Outline section of the Data tab, click on Subtotal. The first subtotal we will insert is the
cost of annual maintenance by department.

7. From the Subtotal dialog box, in the At each change in: select Department from the drop-down.
(This determines how the subtotals will be grouped.)

8. In the Use function box, select Sum. (This determines what operation will be performed.)

9. In the Add subtotal to: click on Annual Maintenance. Uncheck any box that may be selected
because we only want a subtotal for Annual Maintenance.

10. Click OK.
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Figure 5.15: Completed Subtotal Dialog Box for Annual Maintenance by Department.
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Next, we will add the count of vehicles by style to our subtotals. We will do that using the
following steps.

1. Make any cell in your data range active. Click on Subtotal in the Outline section of the Data
ribbon.

2. IMPORTANT: uncheck the box that says Replace current subtotals. If you do not, the new
subtotal you create will erase the first one you did earlier.

3. We need to count the number of vehicles by style in each department. In the At each change in:
select Style.

4. In the Use function: select Count. We want the number of each style vehicle in the department.
5.In the Add subtotals to: select Style and uncheck Annual Maintenance.

6. Click OK.

‘@ : l The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher

is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 352



https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

Figure 5.16: Subtotal Dialog Box for Count of Style.
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Next, we will add an appropriate title for our subtotal worksheet.
1. Click in the grey area of row 1 and drag down through row 2. This will select the entire rows 1
and 2. Hold the Ctrl key and click on the + key on your ten-key keypad, or Ctrl, Shift and the +, to
insert two new rows.
2. Merge and center across cells A1:H1.
3. Type the following title in A1l. Remember to use Alt and Enter to move down a row inside cell
Al.

Minnesota State College

Vehicles Sorted by Department
Report date: 3/1/2025

4. Enter to save the contents of the cell.
5. Resize row 1 so the entire title shows.
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Figure 5.17: Worksheet with Completed Subtotals.

4 = I«
112 | 3 | 4 A | B C D E | F G H
'\ Great Education College
Outline Annual Maintenance by Department
1] buttons Report Date 7/1/2018
2 14
3 | Asset# | Year Make Style = Odometer Department Purchase Price | Annual Maintenance
4 2364 2000 Chevrolet Sedan 92419 Athletics $ 11,630 | § 2,257
- 5 | Sedan Count 1
6 1415 2007 GMC Van 85006 | Athletics S 16,748 | § 755
7| 1462 2007 GMC Van 82091 |Athletics S 20,882 | S 980
8| 2084 2007 GMC Van | 74309 |Athletics [$ 14,187 | $ 559 |
9| 2128 2004 Ford \van 99880|Athletics $ 15,197 | $ 1,975 |
=] 0] Van Count e
E 1 Athletics Total $ 6,526
12 678 2005 Ford Pickup 73419/ Campus Hoy——= 11,866 | § 507
13| g18| 2010 Chevrolet  Pickup 37786/Campus Ho  New rows with 1 1,594
1 — subtotals added below 1 1
14| 829 2005 Ford \Pickup 32765|Campus Hoy A —— 5,000 | § 1,370 |
15 1016 2007 Ford Pickup 52728 |Campus Hoy 14,757 | § 2,000
16 1375 2009 Ford Pickup 45608 Campus Housing S 15,866 | S 72
17 1680 2013 Chevrolet Pickup 23915|Campus Housing S 16,763 | S 1,775
18 | 2131 2011 Chevrolet Pickup 31394 |Campus Housing s 15,613 | § 450 |
19| 2132 2008 Chevrolet Pickup | 77104 Campus Housing S 14,019 | § 594
E 20| Pickup Count 8
21 1776 1997 Chevrolet Sedan 81802|Campus Housing S 14,993 | S 1,820
22 | 2112 1996 Ford Sedan 103123 |Campus Housing S 12,007 | S 1,350
- 23 | Sedan Count 2
24 897 2015 Ford Truck 12703 | Campus Housing S 22,724 | § 1,591
25 | 1167 2010 Ford Truck 39292|Campus Housing S 15,366 | S 3,491
26 | 1455 2008 Ford \Truck | 76681 Campus Housing 'S 12,850 | § 81
27 | 1643 2008 Chevrolet Truck 43912 | Campus Housing s 7,200 S 499
28 | 2126 2015 Ford Truck 3670|Campus Housing S 9,471 | S$ 105
E 29 Truck Count 5
30| 798 2013 Ford Van 24575 |Campus Housing S 19,846 S 168
31| 817 2014 Chevrolet  |Van | 16896/ Campus Housing | S 20,824 | S 705 |

Subtotal Outline View
In addition to displaying subtotals your Subtotal feature creates outline views. Figure 5.17 shows
the outline buttons that are created when a worksheet has the subtotal feature applied. It will
show or hide different levels of detail in your worksheet.

1. Level 1: only the grand total shows.
Figure 5.18a: Grand Total View.
[1[z]3]4] A B | C | D E F G . H

Great Education College
Annual Maintenance by Department

1| Report Date 7/1/2018
2
3 | Asset#  Year Make Style | Odometer Department Purchase Price | Annual Maintenance
[+] 103| Grand Count 7
104 Grand Total S 71,686

2. Level 2: totals for each of the main categories will show.
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Figure 5.18b: Department Annual Maintenance Subtotals.

[1]2]3]4] A B C | D E F G H
Great Education College
Annual Maintenance by Department
1| Report Date 7/1/2018
2
3 Asset#  Year Make Style Odometer Department Purchase Price | Annual Maintenance
[+] 11 Athletics Total $ 6,526
E 43 | Campus Housing Total S 25,230
59 Campus Security Total S 13,667
|1| 69 Dining Services Total S 6,952
[+] 78 Printing Services Total $ 6,153
94 | Property Total $ 10,465
| [+] 102 Telecomm Total 5 2,694
[=] 103 Grand Count 71
104 Grand Total ) 71,686

3. Level 3: will show if you have secondary subtotals. In the case of the college’s vehicles,
we have a secondary sort by style, so our level 2 view shows the subtotals for both
Department and Style.

Figure 5.18c: Department and Style Subtotals.

A B c | D E F | G H

Great Education College
Annual Maintenance by Department

1] Report Date 7/1/2018
2
3 | Asset# Year Make Style Odometer Department Purchase Price = Annual Maintenance
E 5 | Sedan Count 1
[ [+] 10 Van Count a
-] 1 Athletics Total s 6,526
E 20 Pickup Count 8
[+ 23 Sedan Count
_T 29 Truck Count 5
| [+] Van Count 12
= 43 Campus Housing Total S 25,230
_T 45 Pickup Count 1
E 55 | Sedan Count 9
[+] 58 Van Count 2
-] 59 Campus Security Total s 13,667
E 61 | Pickup Count 1
[+ 63 Truck Count 1
[+] e8] Van Count
E 69 | Dining Services Total 5 6,952
' +| 71 Pickup Count 1
E 73| Sedan Count 1
[ [+] 7 Van Count 3
= 78 Printing Services Total S 6,153
E 83| Pickup Count 4
[+] s sedan Count 2
[+] 38 Truck Count 1
[+] o3 Van Count a
[=] 94 | Property Total s 10,465

4. Level 4: shows the entire data set with subtotals. (Figure 5.17)
In short, the higher the level showing the more condensed the data will be. As you move higher,
more and more of the data will be revealed.
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e Level 1 shows the grand total only

e Level 2 shows the main category subtotal

* Level 3 shows subtotals for each major and secondary subtotals (if more than one
subtotal applied.)

e Level 4 (in this example) shows all the data and subtotals.

Removing Subtotals

To remove the subtotal from a worksheet you must use the Subtotal button from the Outline
section of the Data tab. Note: Clicking on Undo will not remove subtotals.

Click Remove All from the lower left corner of the Subtotal Dialog box. See Figure 5.19.

Figure 5.19: Removing Subtotals.

Subtotal ? X

1 At each change in:
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Use function: 7
Count
Agd subtotal to:
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<]
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|:] Department
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5.6 PivotTables and PivotCharts
LEARNING OBJECTIVES

1. Create a PivotTable
2. Format the PivotTable
3. Rearrange a PivotTable.

An Excel worksheet can contain thousands upon thousands of rows and columns of data. The
amount of data can be overwhelming to try to assimilate and make sense of. There is a wealth of
information that can be obtained by using the right tools to condense and organize your data.

A PivotTable summarizes data using the COUNT, SUM, AVERAGE, MIN and MAX functions. For
example, Suni wants you to prepare a presentation for the budget committee that will summarize
the college vehicles data. She wants her report to show total cost of annual maintenance by
department and age of the vehicles.

Creating a PivotTable

Follow-along file: Continue with Excel Objective 5.00. (Use file Excel Objective 5.07 if starting here.)

We will create a PivotTable to reflect Suni’s report needs. The steps to complete the PivotTable
are:

1. Click on the Raw Data worksheet tab to activate the worksheet. Make any cell active in your
data range or table.

2. Click on PivotTable from the Tables section of the Insert tab. The Create PivotTable dialog box
will appear.
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Figure 5.20: Create PivotTable Dialog Box.

Create PivotTable

Choose the data that you want to analyze

@gelectatable or range .
Excel will automatically select

Table/Range: | Vehicle_table| \ the range of data in your table
() Use an external data source or data range. Click in the
Choose Connection... table range to correctif
incorrect,

Connection name:
Use this workbook's Data Model

Choose where you want the PivotTable report to be placed

(® New Worksheet

O ﬂistinm\ The default is to put
Location: the PivotTable into a

new worksheet.

Choose whether you want to analyze multiple tabls
[:I Add this data to the Data Model

OK Cancel

V.

3. Accept the defaults and click OK.
4. A new worksheet is created to the right of your Raw Data worksheet. Click and drag the

worksheet tab to the right of the Vehicle Subtotal worksheet. Rename the worksheet Vehicle
PivotTable.
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Figure 5.21: New PivotTable Worksheet Elements.
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Figure 5.21 shows the PivotTable elements. We are going to create the PivotTable by dragging
fields from the field list into the design area in the lower right section.

5. The first field we will drag down is the department field. Drag the field into the Rows area by
clicking on the field name, holding left mouse, and dragging to Rows. As soon as you release the
mouse you will see the departments appear in the PivotTable area.

6. We will put the vehicle year field into the columns section of the pivot table by dragging it to
Columns.

7. Suni is looking for annual maintenance on the vehicles, so drag the annual maintenance field to
the Values section of the design area.
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Rearranging a PivotTable

In evaluating the layout for the PivotTable, Suni determines she would rather see the years going
down the rows and the departments as the columns. We will drag and drop the fields to recreate
the chart.

8. Click on Department in the Rows section and drag it up into the Columns area.

9. Click on the Year in the Columns section and drag it down to rows. This makes the information
easier to read.

In looking at the data, it is difficult to determine how many vehicles the data applies to. Suni asks
you to include a count of the vehicles in your layout.

10. Drag the Style field into the Values section. Since the Style field contains text, Excel
automatically applies a COUNT to the data.

Suni likes this layout, but now it needs to be formatted and titled for a professional presentation.

Value Field Settings
11. Click any cell in the Sum of Annual Maintenance column of the PivotTable report.

12. Left click the Sum of Annual maintenance field in the Values section. Select Value Field Settings
from the drop-down menu.

Figure 5.22: Value Fields Settings dialog box.

Value Field Settings ? X

Source Name: Annual Maintenance
Enter the label that

Custom Name: |Sum of Annual Maintenance = ¢— v | will appear on the
PivotTable

Summarize Values By _ Show Values As

Click to other ways to summarize value field by

view the values

Choose the type of calculation that you want to use to summarize
data from the selected field

A
Count

Average Select a summary

Max calculation,
Min
Product b

Click to format
numbers

\ Number Format Cancel

13. The field name is too wide and makes the PivotTable look long and drawn out. Change the
Custom Name to Maint. Cost.
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14. Click on Number Format and change the number format to Currency. In the symbol box select
None from the drop-down. See Figure 5.23.

Figure 5.23: Changing the Number Format for Annual Maintenance.

Format Cells ? X
Number
Category:
General Sample
Number 1.640.71
—
Accounting : . -
Date Decimal places: |2 -
Time Symbot: | EE
Percentage
Fraction Negative numbers:
Sdentific -1,234.10
Text 1,234.10
Special {1,234.10)
Custom (1,234.10)

Currency formats are used for general monetary values, Use Accounting formats to align decimal
points in a column.

15. Click OK to accept the Format Cells changes.
16. Click Ok to accept all changes to the Annual Maintenance field in the PivotTable.
17. Left click on the Count of Style field in the Values layout. Select Value Field Settings.

18. Change the Custom Name to No. of Vehicles. Click OK to close the dialog box.

PivotTable Formatting

PivotTables are inherently ugly and require a bit of formatting to make them easily
understandable to the reader. Remember, it must tell its own story.

19. Click in cell B3. In the formula bar type; Department: Hit Enter.

20. Click in cell A5. In the formula bar type: Vehicle Age. Hit Enter.

21. Suni wants to see the No. of vehicles before the maintenance cost. In the Values section of the
Pivot table design area, drag and drop the No. of Vehicles field above the Maint. Cost.
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22. Highlight B4:C24 and apply an outside border. Repeat this step for each of the departments
across the page.

23. The last formatting change we will make to out PivotTable is the worksheet title. We already
have a blank row in row 1, so adding a row is not needed.
24. Select the range A1:Q1. Merge and Center the row.
25. Type the following title into Al.

Minnesota State College

Annual Maintenance by Department

Report Date 3/1/2025

26. Resize Row 1 to fit the 3-line title.

Recommended PivotTables

If you have limited experience with PivotTables, or are not sure how to get started, a
Recommended PivotTable is a good choice. When you use this feature, Excel determines a
meaningful layout by matching the data with the most suitable areas in the PivotTable. This helps
give you a starting point for additional experimentation. After a recommended PivotTable is
created, you can explore different orientations and rearrange fields to achieve your specific
results. The Recommended PivotTables feature was added in Excel 2013, so if you have an earlier
version, follow the instructions below for how to manually create a PivotTable instead.

Manually create a PivotTable

Click a cell in the source data or table range.

Go to Insert > Tables > PivotTable.

Insert

J D

PivotTable Recommended
PivotTables

Tables
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PivotTable from table or range ? X

Select a table or range

Table/Range: | Timber Creek’!$A$1:$F$228 *
Choose where you want the PivotTable to be placed

o New Worksheet

O Existing Worksheet

Location: +

Choose whether you want to analyze multiple tables

C] Add this data to the Data Model

OK Cancel

In the Choose where you want the PivotTable report to be placed section, select New
Worksheet, or Existing Worksheet. For Existing Worksheet, you'll need to select both the
worksheet and the cell where you want the PivotTable placed.

If you want to include multiple tables or data sources in your PivotTable, click the Add this data
to the Data Model check box.

Click OK, and Excel will create a blank PivotTable, and display the PivotTable Fields list.

Recommended PivotTable Recommended PivotTables
Click a cell in the source data or

Row Labels |~ Sum of AMOUNT
Go to Insert > Tables > E ntertainment 248
Recommended PivotTable. Grocery 735
Household 600
| Transportation 2
nsert Grand Total 1959
(-T ,? Sum of AMOUNT by MONTH
PivotTable Recommended Table Row Labels - Sum of AMOUNT
PivotTables I:} JaNUBMy EB4
Tables February 705
March &/0
Excel analyzes your data and Sl B

presents you with several

options, like in this example using Select the PivotTable that looks

the household expense data. best to you and press OK. Excel
will create a PivotTable on a new
sheet, and display the PivotTable
Fields List.
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Slicers

Slicers are a tool in Excel Pivot tables and Excel tables that allows you to insert a slicer on the face
of the worksheet that easily filters out data. You can select a slicer from any field in the PivotTable,
or table.

Now that we have the PivotTable report finalized, we will add a slicer that will make it easy to
filter data by Department. The steps we will use are:

1. Click anywhere in the PivotTable to activate the PivotTable Tools Ribbon.

2. Click on Insert Slicer from the Filter section of the Analyze tab of the PivotTable Tools.

3. The Insert Slicers dialog box will appear. Click on Department to create a slicer for the
department.

Figure 5.24: Insert Slicer Dialog Box.

[] Asset =
[] vear
[] Make
[] style

[[] Odometer

Department
[] Purchase Price

[] Annual Maintenance

0K Cancel

4. Click OK.

5. Move the slicer so it is positioned below the PivotTable.

6. Click on a department to filter out all the other departments. You can select multiple
departments by holding down the Ctrl key and clicking on department names.

0[S0
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Figure 5.25: Completed PivotTable.

Great Education College
Annual Maintenance by Department
Report Date 7/1/3018

[Total Mo of
Athlatics campus Housing Campus Security Printing Sarvices Dining Sernvices Property Talecsmm Vehleles  Total Maint. Cost
No. of Mo. of Mo, of
Vehicle Age: - |Vehides Maint. Cost |No. of Vehicles  Maint. Cost |No. of Vehides M No. of Vehicles  Maint. Cost |No. of Ve Vehicles Maint. Cost|Vehicles  Maint.
1956 1 1,350.00 1 1,350.00
1957 1 1,520.00 1 1,320.00
2000 1 2,257.16 1 2,357.16
2001 1 1,235.33) 1 1,235.20
|2002 1 654,34 1 664.30
| 2003 1 78.22 1 963.62 2 13418
2004 1 137479 1 197474
2005 3 3,253.90 2 2,958.70| 3 §.213.60
2006 1 164071 1 133183 1 279,12 1 345.47] 4 5198.13
2007 3 2,2%3.62 1 2,000.00 4 4,293.61
2008 5 1,67348 5 3,673.45
2009 1 7207 2 60179 1 472.68 2 3ms 1 159.90| 7 5,080.69
2010 4 5,306.07 1 565,82 1 602,71 6 6,474.60
2011 2 367.64 2 1,318.31] 1 1,233.00] 1 731.36] L] 3.872.91
2012 1 1,932.76) 1 2,000.00 1 2,000.00| 3 5.930.76
2013 4 2,997.26 2 2,809.75) 1 202,364 3. 3,577.10| 10 3.580.47
2014 1 T05.00 1 369.55 2 1,719,589 2 1,646.94| 2 1,359.34] 8 5,800.72
2015 32,3140 1 183872 1 25737 5 491014
Grand Total 5 652557 27 50981 12 13,666.56 5 615328 6 695150 11 10,358.68] 5 2,600.14 n 71,685.54
Department

Athletics

Campus Housing

‘Campus Security

Printing Servicas

Dining Services
Property
Telecamm
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Group or ungroup data in a PivotTable

Grouping data in a PivotTable can help you show a subset of data to analyze. For example, you
may want to group an unwieldy list of dates or times (date and time fields in the PivotTable) into
quarters and months, like this:

W
iRow Labels ~ Sum of Order Amount
= Amy Dodsworth 75048.044 ¥ izt of aztes pefore
7/15/2006 2490.5 grouping
7/31/2006 1873.8
10/10/2006 5275.71
10/21/2006 88.5
12/25/2006 166
ountry (All) v
ow Labels ~ Sum of Order Amount
=/ Amy Dodsworth 75048.04 |
“Qtrl
Jan 6660.62
Feb 20418.34
Mar 5401.05
= Qtr2
Apr 10881.61
May 555.6
Jun 3482.5
_—

Note: The time grouping feature is new in Excel 2016. With time grouping, relationships across
time-related fields are automatically detected and grouped together when you add rows of time
fields to your PivotTables. Once grouped together, you can drag the group to your Pivot Table and
start your analysis.

Group fields

1. In the PivotTable, right-click any numeric or date and time field, and click Group.

2. In the Starting at and Ending at box, enter this (as needed):

heet l The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher
is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 366



https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

1S N
Grouping |2 fmSom|
Auto

V| Starting at: | 7/10/2006|
V| Ending at: | 5/2/2008
By
Seconds )
Minutes
Hours
Daﬁs
Quarters
Years
Number of days: |1
[ oK ] ‘ Cancel
- A

e The smallest and largest number to group numeric fields.
e The first and last date or time you want to group by.

The entry in the Ending at box should be larger or later than the entry in the Starting at box.
o 3. In the By box, do this:

e For numeric fields, enter the number that represents the interval for each group.
e For date or time fields, click one or more date or time periods for the groups.

You can click additional time periods to group by. For example, you can group by Months and
Weeks. Group items by weeks first, making sure Days is the only time period selected. In the
Number of days box, click 7, and then click Months.

Tip: Date and time groups are clearly labeled in the PivotTable; for example, as Apr, May, Jun for
months. To change a group label, click it, press F2, and type the name you want.

Group date and time columns automatically (time grouping)
Note: The time grouping feature is available in Excel 2016 only.
¢ Inthe PivotTable Fields task pane, drag a date field from the Fields area to the Rows or
Columns areas to automatically group your data by the time period.
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PivotTable Fields v X

Choose fields to add to report: v
Search Pol

Date

v/| Airport Passengers
Quarters
Years

MORE TABLES...

Drag fields between areas below:

FILTERS COLUMNS

ROWS % VALUES

Sum of Airpor... ¥

PivotTable Field List before time grouping

Excel automatically adds calculated columns to the PivotTable used to group the date or time data.
Excel will also auto collapse the data to show it in its highest date or time periods.

For example, when the Date field is checked in the Fields list above, Excel automatically adds Year,
Quarter, and month (Date) as shown below.
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PivotTable Fields v

Choose fields to add to report: < -
Search jo)
| Date

v Airport Passengers
v| Quarters

v Years

MORE TABLES...

Drag fields between areas below:

T FILTERS Il COLUMNS

= ROWS % VALUES

Years - Sum of Airpor...
Quarters A

Date v

PivotTable Field List after time grouping

Notes:

¢ When you drag a date field from the Field List to the Rows or Columns area where a field
already exists, and then put the date field above the existing field, the existing date field is
removed from the Row or Columns area and the data won't be automatically collapsed so you
can see this field when collapsing the data.
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e For a data model PivotTable, when you drag a date field with over one thousand rows of data
from the Field List to the Rows or Columns areas, the Date field is removed from the Field List
so Excel can display a PivotTable that overrides the one million records limitation.

Group selected items
You can also select specific items and group them, like this:

-7/ Sum of Order Amount

Row Labels
= Canada
= Amy Dodsworth
+ Amy Dodsworth
='Susan King
+ Susan King ) List of names before
=/Joe Buchanan grouping
+ Joe Buchanan
= Lee Suyama
+/Lee Suyama
Grand Total

- Sum of Order Amount
333330.91

Row Labels
-ICanada

= Groupl
+ Amy Dodsworth
* Susan King

75048.04
116962.99

" e : +
After grouging, the

ames are listed i
names are isted in

e leaiile
oiwuLe

= Group2
+ Joe Buchanan
t Lee Suyama
Grand Total

68792.25
72527.63
333330.91

1. In the PivotTable, select two or more items to group together, holding down Ctrl or Shift while
you click them.

2. Right-click what you selected, and click Group.

When you group selected items, you create a new field based on the field you are grouping. For
example, when you group a field called SalesPerson, you create a new field called SalesPerson1.
This field is added in the field section of the Field List, and you can use it like any other field. In the
PivotTable, you'll see a group label, like Group1 for the first group you create. To change a group
label to something more meaningful, click it, > Field Settings, and in the Custom Name box, type
the name you want.

Tips:

e For a more compact PivotTable, you might want to create groups for all the other ungrouped
items in the field.
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e For fields that are organized in levels, you can only group items that all have the same next-
level item. For example, if the field has levels Country and City, you can't group cities from different
countries.

Ungroup grouped data

To remove grouping, right-click any item in the grouped data, and click Ungroup.

If you ungroup numeric or date and time fields, all grouping for that field is removed. If you
ungroup a group of selected items, only the selected items are ungrouped. The group field won’t
be removed from the Field List until all groups for the field are ungrouped. For example, suppose
you have four cities in the City field: Boston, New York, Los Angeles, and Seattle. You group them
so that New York and Boston are in one group you name Atlantic, and Los Angeles and Seattle are
in a group you name Pacific. A new field, City2, appears in the Fields area and is placed in the
Rows area of the Fields List.

As shown here, the City2 field is based on the City field, and is placed in the Rows area to group
the selected cities.

The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher
is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 371


https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

PivotTable Fields v X

Cheose fields to add to report: L * I g
|| Region

v/ City Y
|v| Date

[v] Sales

<
(]
|;‘

MORE TABLES...

Drag fields between areas below:

T FILTERS Il COLUMMNS

= ROWS 2 VALUES
I_CityZ v Sum of Sales ~
Date hd

City -
|| Defer Layout Update UPDATE

As shown below, the four cities are arranged under the new groups, Atlantic and Pacific.

Row Labels Sum of Sales
= Atlantic

-12010 $10,104,604
Boston 54,914,796
New York 85,189,808

|:I Pacific
=12010 59,990,861
Los Angeles 54,842,599
Seattle $5,148,262
Grand Total $20,095,465
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Note: When you undo time grouped or auto collapsed fields, the first undo will remove all the
calculated fields from the field areas leaving only the date field. This is consistent with how
PivotTable undo worked in previous releases. The second undo will remove the date field from
the field areas and undo everything.
About grouping data in a PivotTable
When you group data in a PivotTable, be aware that:
¢ You can’t add a calculated item to an already grouped field. You first need to ungroup the
items, add the calculated item, and then regroup the items.
* You can't create slicers for grouped fields.
e Excel 2016 only: You can turn off time grouping in PivotTables (including data model
PivotTables) and Pivot Charts by editing your registry.

Qo
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PivotCharts

Suni would like you to create a chart for her that graphically shows the cost by department.
Because of the disparate vales between maintenance cost and number of vehicles for each
department, the data in the Vehicle PivotTable would not create a clear and informative
PivotChart. We will make a copy of the Vehicle PivotTable worksheet and use the copy to build our
PivotChart.

1. Click on the Vehicle PivotTable tab, hold the Ctrl key down while dragging to the right.

2. Rename the new Vehicle PivotTable(2) to Vehicle PivotChart.

3. If the PivotTable Field list is not showing, click anywhere in the PivotTable, from the Show
section of the Analyze PivotTable Tools tab, click the FieldList button.

4. On the copied PivotTable, in the PivotTable name box on the Analyze tab of the PivotTable tools,
rename the PivotTablel to PivotTable 2. Note: if you don’t rename the PivotTable, it will be linked to
the first PivotTable.

5. To eliminate the number of vehicles from our PivotTable so we can create a meaningful chart,
drag the No. of Vehicles field out of the Values section. Your PivotTable will now just show the
annual maintenance cost by department and year.

6. Click the PivotChart button from the Analyze PivotTable Tools tab.
7. Select the Clustered Column chart type.

8. From the PivotTable Tools Design tab, click the Move Chart button. Move the PivotChart to its
own chart sheet called Maint PivotChart.

Figure 5.26: Move the PivotChart to a New PivotChart Sheet.

PivotChart Tools

Format @ Tell me what you want to do

W ’_m 1l i

B = — | Switch Row/ Select Change Mave
Column Data  Chart Type Chart

Chart Styles Data Type Location

Move Chart ? X

Choose where you want the chart to be placed:

D | - J}ﬂ (® New sheet: | Maint PivotChart] E t M
{lWhf| O objectin: |Vehide PivotChart v

@
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9. Close the PivotChart field list.
10. From the Design tab of the PivotChart Tools, apply Style 9 to the PivotChart.

11. From the Quick Layout button select Layout 3 which will put the legend below the chart and
insert a Title.

12. Click in the title box. In the Formula bar insert the same title you used for the PivotTable.

Great Education College
Annual Maintenance by Department

Report Date 7/1/2018

13. From the Add Chart Element button, add a primary vertical axis.

14. Click in the vertical axis. In the formula bar type: Annual Maintenance Cost

Integrity Check — Pivot Chart

Your PivotChart is dynamically linked to your PivotTable. This means that any
changes you make in your PivotTable will change your PivotChart.

0[S0
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Figure 5.27: Completed PivotChart.

Great Education College
Annual Maintenance by Department
Report Date 7/1/2018

6,000.00

5,000.00
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1,000.00 § ’ ' l. i
997 2 2013
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AXIS TITLE

m Campus Housing W Campus Security M Printing Services Dining Services Property Telecomm

Import data from a database

We start this tutorial with a blank workbook. The goal in this section is to connect to an external
data source, and import that data into Excel for further analysis.

The data we will import describes Olympic Medals, and is a Microsoft Access database.

1. Download the OlympicMedals.accb Access database file from the text files and save it where you
will be able to find it again for the next steps.

2.In Excel 2016, open a blank workbook.

3. Click DATA > Get External Data > From Access. The ribbon adjusts dynamically based on the
width of your workbook, so the commands on your ribbon may look slightly different from the
following screens.
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H :
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA

Eé D:—@ [HD D¢,. E“ ”:9 (2] Connections

Properties
From From From From Other Existing Refresh :

P

rald

Access Web Text Sources~ ' Connections | All~ Edit Links
Get External Data Connections
Get Data From Access
Ie

Import data from a Microsoft

Access database. D l E ‘ F 1 I
1
2

4. Select the OlympicMedals.accdb file you downloaded and click Open. The following Select Table
window appears, displaying the tables found in the database. Tables in a database are similar to
worksheets or tables in Excel. Check the Enable selection of multiple tables box, and select all

the tables. Then click OK.
Select Table ?

Enable selection of multiple tables

MName Description Maodified Created Type
Disciplines 4/3/2013 3:13:29 PM  4/2/2013 3:55:45 PM  TABLE
Events 4/3/2013 3:13:29 PM 4/2/2013 3:57:55 PM  TAEBLE
Medals 4/3/2013 3:13:30 PM 4/2/2013 3:51:44 PM  TABLE
S_Teams 4/3/2013 31242 PM 4/2/2013 4:02:29 PM  TABLE

W Teams 4/3/2013 3:13:06 PM  4/2/2013 4:01:56 PM TAELE

< >

5. The Import Data window appears.
Select the PivotTable Report option, which imports the tables into Excel and prepares a
PivotTable for analyzing the imported tables, and click OK.
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Import Data = |

Select how you want to view this data in your workbook.
™ () Table
(®) PivotTable Report
15 () PivotChart
221 () Power View Report
[h O Only Create Connection
Where do you want to put the data?
(®) Existing worksheet:

a1

=5A51 3,

() New worksheet

| Add this data to the Data Model

Cancel

Properties...

6. Once the data is imported, a PivotTable is created using the imported tables.

m H - = Eoak] - Eecal FIVOTAEIETODIS 2 B - [ X
HOM | INSER | PAGE FOR | DATA REVIE | VIEW POW |DATA | Tearn | AMALVZE | DESIGN | David g2, Z
= B 5 || FlinsertSlicer L"]‘ |i A B [ o
. . =4 Insert Timeline L Sl - .
PruotTable| Active | Group Refresh Change Data |Actions Calculations Tools  Show
e Field-| - Filter Connections . SouIcE - - _ -
Filter Data ~
Al A f= v
A B | ¢ D | E | -
1] | PivotTable Fields e
4 E— ACTIVE | ALL
7 votTable
3 Ch fields to add to it % -
4 | Tobuild areport, choose fields fram ooselEEs e i
5 the PivotTable Field List » B Disciplines =
3
-(_ » E Events
8 | b [T Medals
% e ’—_
10 = Ay — b [ 5_Teams
L 8 ( E I—] b [ W_Teams
12| 5l — .
13 N
14 Drag fields between arcas below:
= T FLTERS Il COLUMNS
16
17
18
19 -
= = ROWS I VALUES
2|
22
23|
- - Defer L it Updat: UPCATE
" v Sheetl @ : [ . er Layout Update POATE

READY H E M -——+ 0
With the data imported into Excel, and the Data Model automatically created, you're ready to
explore the data.
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Understanding Different File Formats Supported by Excel
Understanding different file formats supported by Excel is crucial for efficient data import and

export. Excel provides support for a variety of file formats, each with its own unique
characteristics and advantages. Acquiring an understanding of these formats will enable you to
seamlessly work with diverse data sources.

Below is a summary table of the file formats that Excel supports:

File Format

(004

Text

Databases

Web Sources

PDF

Other File
Formats

Description

A file format called Comma-Separated Values, commonly used for data interchange.

A plain-text file that stores data in a straightforward format.

Enables you to connect to and import data from different database management
systems.

Allows importing data from websites through web queries or by connecting to web
services.

Permits exporting data to a portable document format that is widely used for sharing
and preserving document integrity.

Excel supports numerous other file formats, including XLSX, XLS, XML, and more.

Considering both the file format and the purpose of import or export, it is essential to select the
appropriate format to ensure compatibility and data integrity. Additionally, it is important to stay
updated with the latest features and enhancements of Excel in order to fully leverage its
capabilities and effectively manage different file formats.
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Importing Data from Text Files
When importing data from text files into Excel, follow these steps:

1.
2
3
4,
5

6.
7.

Open Excel and create a new workbook.

Click on the “File” tab and select “Open” to open the file you want to import.
In the “Open” dialog box, locate and select the text file you want to import.
Click on the “Open” button.

Excel will display the Text Import Wizard. Select the appropriate options for your text file,
such as the file origin, delimiter, and text format.

Preview the data to ensure it is correctly formatted.

Click on the “Load” button to import the data into Excel.

By following these steps, you can easily import data from text files into Excel for further analysis

and manipulation.
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Importing Data from Databases

Importing Data from Databases is a crucial task for professionals who need to analyze and
manipulate large datasets. Here is a table with different approaches to Importing Data from
Databases:

Approach Method
Direct , o ) ) ] .

i Use Excel’s built-in functionality to directly connect to a database and import data.
connection
ODBC Set up an ODBC connection to establish a link between Excel and the database,
connection allowing for data import.

Query import Write a query usil_‘lg SQL c_)r_a database specific language to extract specific data from
the database and import it into Excel.

Use Excel’s import wizard to set up a connection, specify tables or queries, and

Import wizard .
import data.

To ensure smooth Importing Data from Databases, verify that the database credentials are correct,
and test the import process with a sample dataset. Remember to properly format the imported
data in Excel to ensure it aligns with your analysis needs.
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Importing Data from Web Sources

1.

Importing data from web sources is a valuable method to gather information for analysis in
Excel, making it essential to know how to incorporate the keywords “Importing Data from
Web Sources” in the given text.

When it comes to importing data from web sources, there are several steps to consider:

Identify the data source: Begin by determining the website or webpage that contains the
information you need to import into Excel.

Access the data: To input the URL of the webpage, utilize the “From Web” option found in
the Data tab of the Excel ribbon.

Select and preview the data: Excel will generate a preview of the data on the webpage,
allowing you to choose the specific data elements you wish to import.

Specify import settings: Customize the way the data is imported by utilizing options such
as data type, delimiter, headers, and more.

Refresh and update: It is crucial to regularly refresh the imported data to ensure it
remains up-to-date. This can be performed manually or automatically at regular intervals.

By effectively following these steps, you can effortlessly import data from web sources into Excel,
enabling analysis and manipulation of the data.
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Chapter X

What’s New & Overlooked in Excel?

Do you now consider yourself an Excel expert? While you may definitely be much more
comfortable using Excel than prior to this course, there are still many features that while a bit
obscure, might be the solution to your data analysis problem. Challenge yourself to continue to
advance your Excel skills and keep up to date on new features as they get released.

One of the hottest topics in technology in modern times is the proliferation of artificial intelligence
(AI) functionality in our daily lives. Excel has utilized elements of Al for several years, and the
latest releases continue to integrate Al throughout Excel and other Microsoft applications.

'. Copilot Work Web () New chat QO D

v What Al features exist in Micr..
October 21, 2024 at 02:22 PM

What Al features exist in Microsoft Excel?

Microsoft Excel offers a variety of Al features designed to enhance productivity and data analysis. Here are
some of the key Al features available:

From your company

¢ Copilot in Excel: This feature acts as a personal Excel expert, helping with tasks such as formatting data
sheets, adding filters, splitting text, and applying formula-based conditional formatting. It can also assist
with complex formulas like XLOOKUP and SUMIF 1.

* Generative Al for Excel Power Users: This feature enables faster content creation and data analysis,

Can you explain more about the 'ldeas’ feature? | How can | use the ‘Insert Data from Picture’ feature?

What are some examples of how 'Dynamic Arrays' can be used? & View prompts

In the realm of Excel, artificial intelligence is about utilizing advanced algorithms and machine
learning techniques to automate data analysis, reduce errors, and improve efficiency. Al in Excel
enables the software to understand complex patterns in data, make predictions, and suggest
optimized solutions. While one could simply ask Copilot or another generative-Al tool to deduce
which Al features exist in Excel, it may be easier to read this short summary.
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Artificial Intelligence in Excel

Some introductory artificial intelligence
functionality has been in Excel for years. For
example, when inserting a chart, Excel will
provide a suggestion of appropriate charts
based on your data. Recommended Charts
and Recommended PivotTables are
examples of Al because they use algorithms to
analyze the data you select and suggests the
most suitable chart type for effectively
visualizing that data. By understanding the
data’s nature and relationships, the Al
identifies patterns and trends, recommending
the chart that best communicates the insights
in a meaningful way.

B - —

i~ E- -

7 @ 3
: 0
50w - i Ll S
Recommended 4 K Maps PivotChart 3D
Charts e) v I— ¥ v v Map ~
Charts Fl Tours
al Recommended Charts
Want us to recommend a good
chart to showcase your data? H
Select data in your worksheet and  |g 131635 13163
c\'\ci thi_s b(lettotn tf ietta - L 54235 5274
customized set of charts that we
think will fit best with your data. 3 2 EAL
s 46995 4694
2024 Car Ely 53335 5033
2024 suvV Ely 54545 4244
2024 Truck Ely 94215 7343
2024 Truck Ely 57225 5064

Excel data entry Al is a game changer regarding data input as it saves time and reduces the chance
of errors. This is facilitated through functionality that replaces human data entry with machine
learning features like AutoComplete, AutoCorrect, AutoFill or Flash Fill, which works by

recognizing patterns of filled data and filling out the rest.
one cell, then type Monday in the next cell. Select the
two cells and drag the fill handle to see Excel’s artificial
intelligence fill the neighboring cell with “Tuesday”.
Usually Flash Fill starts automatically, and you only

need to provide a pattern.

1. Insertanew column adjacent to the column wit

your source data.

2. In the first cell of a newly added column,
desired value.

3. Start typing in the next cell, and if
pattern, it will show a preview o
filled in the cells below.

4. Press the Enter key to acc

If Excel doesn’t identify a pattern,
click the Flash Fill button to complete
the pattern.

Qloee

Try using AutoFill by typing Sunday in

2 = # 8= -
% Clear (_>: E ufﬁ & ﬁl @ IE

Text to E% What-If Forecast | Out
1 Advanc Columns E® ¥ Analysis ¥ Sheet

Data Tools Forecast

Flash Fill (Ctrl+E)

Automatically fill in values. Enter a

Q couple of examples you want as
output and keep the active cell in
the column you want filled in.

Participants Country
Ed Sheeran, UK UK
Justin Bieber, Canada  Canada

Taylor Swift, USA

Keith Urban, Australia
Sabrina Carpenter, USA
The Weeknd, Canada
Sam Smith, UK

Shawn Mendes, Canada
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Another Al data entry feature is the Insert Data from Picture feature which allows users to insert
data from a screen capture on their clipboard, or an image file from their computer. One can even
screen capture a table from a web site and convert the picture into Excel data. Copying data from
websites into Excel will never be the same! Try it below!

Import data from a sample image file or clipboard Right-click the following image and "Save
image as..." a local copy, then click Data > From Picture > Picture From File .... (or
Clipboard) and follow the on-screen instructions to convert the picture to data.

Provider Deductible Coverage Reimburse % Cost/month  Type Notes

Embrace $500.00 $5,000.00 80% $57.10 Accident/llIness

Fetch $500.00 $10,000.00 80% $48.72 Accident/llIness add Wellness for $11.29/mo
Pumpkin $500.00 $10,000.00 90% $53.82 Accident/llIness

Healthy Paws  $500.00 Unlimited 80% $59.07 Accident/llIness

PetsBest $500.00 Unlimited 80% $39.92 Accident/lliness add Wellness for $21.75/mo
Spot $500.00 $5,000.00 80% $34.02 Accident/llIness

Figo $500.00 $10,000.00 80% $23.82 Accident/IlIness add Vet exams for $4.86/mo
Prudent Pet $500.00 $10,000.00 80% $26.23 Accident/IlIness add Vet exams for $5.26/mo

Analyze Data in Excel (formerly known as Ideas) empowers users to understand their data
through natural language queries that allow users to ask questions about their data

Ty

without having to write complicated formulas. In addition, Analyze Data provides YN

high-level visual summaries, trends, and patterns. Simply select a cell in a data range  Analyze
> select the Analyze Data button on the Home tab. Analyze Data in Excel will Data
analyze your data and return interesting visuals about it in a task pane. Analysis
Linked data types connect to reputable sources of data, such as Bing, Power Bl and more, so
users can access information about a variety of subjects without ever leaving Excel. Real-time
stock quote integration, geography and currencies are three new data types that use Al to connect
to online data in return real-time data into Excel for further analysis. To get current data for the
data types, right-click a cell with the linked data type and select Data Type > Refresh. That will
refresh the selected cell, plus any other cells that have that same data type.

Without artificial intelligence, users must write a formula for every value they want. However, the
Al dynamic arrays feature allows users to write a formula, hit the enter key, and immediately see
an array of values. Using dynamic arrays, any formula that returns an array of values will
seamlessly “spill” into neighboring unoccupied cells, making it as easy to get an array of values
returned as it is to work on a single cell. Users can immediately harness the power of dynamic

The Most Excellent OER Spreadsheets Textbook Ever Published (in 2025) by Marcus Lacher
is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License,
except where otherwise noted 385


https://mlpp.pressbooks.pub/businesscomputers2019
https://creativecommons.org/licenses/by-nc-sa/4.0/

arrays by using one of the new FILTER, UNIQUE, SORT, SORTBY, SEQUENCE, SINGLE, and
RANDARRAY functions to build spreadsheets that would previously have been nearly impossible.
Several Al functions began appearing in some versions of Excel 365 for Windows in 2024. If you

have the right Excel, try typing =ai in the formula bar, and if the Al functions are available you'll
see something like this.

=ai |

(B)ALcHOICE
() ALEXTRACT

B ALFILL

() ALFORMAT

@ ALusT
(A)AITABLE

(o) ALTRANSLATE =

One might be surprised to see the reference to OpenlA in the screentip! The current version of
Excel utilizes the OpenAl server/API to connect the Al functionality to their data. This might be a
short-term solution until a complete Microsoft Copilot solution is released.

Current Al functionality in Excel requires add-on functionality to be installed, such as the ChatGPT

for Excel add-in which introduces five key Al functions — AL.ASK, ALFILL, ALTABLE, ALEXTRACT,
and AL.TRANSLATE.

How to Add ChatGPT in Excel

[ The function allows you to submit a question to OpenAl.

S

1. Start Microsoft Excel on your computer.
2. Click on the Home tab.
3. Select Get Add-ins from the Add-ins group.

4. In the Office Add-ins window, use the search bar to type “ChatGPT For
Excel” and click Add to install it.

The AILASK function allows users to query their data in natural language.
This simplifies complex data analysis by interpreting questions and
providing answers directly within Excel. It can be used to write text,
summarize, analyze data, and more—Ilike having a virtual assistant inside
Excel! It's Clippy on Steroids!
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For example, the formula:
=ALASK("Identify the highest selling model of Ford vehicles in 2024")

will return the result:
As of 2024, the highest selling model of Ford vehicles is the Ford F-Series,
particularly the Ford F-150. The F-Series has consistently been one of the best-
selling vehicle lines in the United States for many years, and it continues to
dominate the market in 2024.

Copilot in Excel

The future of artificial intelligence integration in Excel rests with Microsoft’s Copilot functionality,
which was released in late 2024, but might not be live for all Excel users right away. Web versions
of Excel are more likely to reveal Al functionality before the desktop version licenses are updated.
Copilot in Excel is built into your workbook, enabling users to iterate with it quickly and easily.
This integration allows users to continually prompt as they work, making it feel like users have an
Excel expert right by their side. Copilot in Excel can help you go from a blank page to a finished
document in a fraction of the time it would take to compose text on your own. Copilot can now
reason over structured data, not just tables, and it can complete tasks such as adding filters or
splitting text. It can respond to prompts to help users analyze data trends. For example, in the
following illustration, a prompt was asked to determine “How many different “Dealership” are
there (in the worksheet)?

~ Fr v
A B C D E F G H I J K L M ‘ﬁ Copilot X
Chevrolet Corvette Z06 Gas 2025 Car Detroit Lakes 131635 131635 5/1/2024 Adam Thielen
Ford Mustang Mach-E  Electric 2024 Car Detroit Lakes 54235 52744 4/12/2024 Adam Thielen
Chevrolet Blazer RS Electric 2024 SUV Detroit Lakes 54545 47095 3/20/2024 Adam Thielen
Chevrolet Silverado RST Electric 2024 Truck  DetroitLakes 46995 46945 4/23/2024 Adam Thielen | How many different ‘Dealership' are
Ford Mustang Mach-E  Electric 2024 Car Ely 53335 50335 3/24/2024 lessica Biel there?
Chevrolet Blazer RS Electric 2024 Suv Ely 54545 42445 5/4/2024 lessica Biel
Ford F350 Lariat Diesel 2024 Truck Ely 94215 73434 4/5/2024 lessica Biel )
Ford FI1S0 XL Gas 2024 Truck  Ely 57225 50641 5/2/2024 lessica Biel I analyzed data in A1:K31, and here's what | found
Ford Bronco  Raptor  Gas 2024 SUV Frostbite Falls 94420 81466 5/2/2024 Rocky & Bullwinkle 'Dealership’ |
Ford Bronco Big Bend Gas 2024 SUv Frostbite Falls 83340 76333 5/3/2024 Rocky & Bullwinkle
Ford F150 Raptor Gas 2024 Truck Frostbite Falls 93540 84340 5/3/2024 Rocky & Bullwinkle .
What is the total sales price by dealership?
Ford F150 Lightning Electric 2024 Truck Frostbite Falls 67445 60445 5/7/2024 Rocky & Bullwinkle
Ford  FIS0  XIT Gas 2023 Truck  Frostbite Falls 54344 43400 3/23/2024 Rocky & Bullwinkle List all models available at each dealership. | | G
Ford F150 XL Gas 2023 Truck Frostbite Falls 54630 47445 4/4/2024 Rocky & Bullwinkle
Ford F150 Lightning Electric 2023 Truck  Frostbite Falls 92440 83740 4/14/2024 Rocky & Bullwinkle \ek 5 cuestion or tell me what vo L
. b Ask a question, or tell me what you'd like to do
Chevrolet Suburban Premier Gas 2024 SUV Hutchinson 79910 74310 4/27/2024 Lindsey Whalen with A1:K31
Chevrolet Blazer RS Gas 2024 suUvV Hutchinson 55555 50470 5/3/2024 Lindsey Whalen
F‘ord Mustang Mach-E  Electric 2023 Car Hutchinson 43430 43430 4/13/2024 Lindsey Whalen L v E @

The result returned was:
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# Copilot X

there?

| analyzed data in A1:K31, and here's what | found:

‘Dealership’

Distinct Count of Dealership
6

Another prompt asked, “Which Salesperson has the most sales?” The result returned was:

# Copilot #» Copilot >

Top 'Salesperson’ by 'Sales Price’
The salesperson with the most sales is Rocky

Salesperson Sum of Sales Price . _ )

Rocky & Bullwinkle 477169 & Bullwinkle with a total sales price of
477169.

Grand Total 477169

While a user could write formulas with functions to extrapolate similar answers, the Copilot
prompting functionality generated answers in a fraction of the time!

In addition to answering prompts, Copilot can identify insights, generate formulas, highlight, sort
& filter, as well as advanced functionality such as helping to write Python code, and provide text
insights to streamline and enhance data interpretation. With Al-powered features, Excel users can
now analyze large datasets, identify trends, and make informed decisions more efficiently.

Solver

The Solver tool is an add-in program available in Excel that allows users to perform additional
what-if analysis, by altering different variables in a spreadsheet in order find an optimal
(maximum or minimum) value for a formula in one cell — called the objective cell — subject to
constraints, or limits, on the values of other formula cells on a worksheet. For example, what is
the minimum number of sales you’d need to make to cover the cost of an expensive piece of
business equipment?
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Solver has three parts to it—a target value, variables that it can change to reach that value, and
constraints that Solver has to work in. Solver adjusts the values in the variable cells to satisfy the
limits on constraint cells and produce the result you want for the objective cell.

To install Solver, go to File > Options and in the Excel Options window choose the Solver Add-in. If
necessary, select Excel
add-ins from

G | o] L . ) .
enera Eé} View and manage Microsoft Office Add-ins.
the Manage drop-down Formulas
Add-ins
menu at the bottom of the o=
Proofing : -
3 Name « Location Type
window, then press , — . ve =
Save Active Application Add-ins
the Go button. In the Add- \anguage Dropbox for Office C:\Program Files («86)\Dropbox\Client\208.  COM Add-in
1 i Accessibili
ins window, mark the v Inactive Application Addins
Advanced Analysis ToolPak C:\Program Files\Microsoft Office\root\Offi  Excel Add-in
checkbox next to Solver g o
P Analysis ToolPak - VBA C:\Program Files\Microsoft Office\root\Offi  Excel Add-in
. . Customize Ribbon
Add-ln and Cllck OK_ The Date (XML) C:\Program Files\Common Files\Microsoft ~ Action
B ) i i ) Quick Access Toolbar Euro Currency Tools C:\Program Files\Microsoft Office\root\Offi  Excel Add-in
Add-ins ? X Add-ins Inquire C:\Program Files (x86)\Microsoft Office\Offi ~COM Add-in
Microsoft Actions Pane 3 XML Expansion Pack
Add-ins available: Trust Center . y . . = .
Microsoft Data Streamer for Excel C:\Program Files\Microsoft Office\root\Offi ~ COM Add-in
Analysis ToolPak oK
O Analysis ToolPak - VBA Microsoft Power Map for Excel C:\Program Files\Microsoft Office\root\Offi ~ COM Add-in
g Euro Cu”enii Tools Cancel Microsoft Power Pivot for Excel C:\Program Files\Microsoft Office\root\Offi COM Add-in
Solver Add-i
— - Solver Add-in C:\Program Files\Microsoft Office\root\Offi  Excel Add-in Iz‘
Browse Add-in: Solver Add-in
. Publisher:
utomaon Compatibility: No compatibility information available
Location: C:\Program Files\Microsoft Office\root\Office16\Library\SOLVER\SOLVER XLAM
Description:  Tool for optimization and equation solving
Manage: | Excel Add-ins ~
| Solver Add-in

Tool for optimization and equation solving

Solver option should appear in an Analysis group under the Data tab.

Let’s use Solver to determine a common staffing scheduling dilemma. You manage a small
business and need to determine the optimal hours per week to schedule each employee given a
set of constraints. Open the following worksheet (try using the Insert Data From Picture feature)
and study the formulas in column D & F.
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A B C D E F

] Let Them Eat Cake, Inc.

Decorating Staff Work Schedule

> Hand-Decorated Valentines Cakes
Hours per Cakes Number of Hourly

3 Employee Week per Hr Cakes Wage Labor Cost
4 Esslinger, Annmarie 32 4.00 128§ 14.00 S 448.00
5 |Holland, Christine 20 5.00 100 1250 $ 250.00
6 Gunderson, Mike 40 4.00 160 12.00 S 480.00
7 |Petermeier, Jane 35 3.50 122.5 1555 § 544.25
8 Swanson, Brian 20 4.50 90 1265 § 253.00
9 |Total

Consider the following constraints:

e Ensure that no employee works more than 40 hours per week.
e Fractional cakes are not acceptable.

1. Select the range B9:F9 and click the AutoSum button.

2. Select cell D9 and use the
Solver feature to determine
how many hours each
employee needs to work to
produce at least 750 cakes

Solver Parameters

Set Objective: $D$9

To: O Max O Min

O value Of: 750

[

in a week. (Current output
is barely 600 cakes)

. In the Solver window that

opens, add the objective,
variables and constraints as
shown below.

. Choose Solve. The Solver

Results window should
eventually display...

By Changing Variable Cells:
$B$4:$8%8

Subject to the Constraints:

$B$4:$B$8 <= 40

$B34:3B$8 = integer

a Make Unconstrained Variables Non-Negative

Select a Solving
Method:

GRG Nonlinear

Solving Method

Select the GRG Nonlinear engine for Solver Problems that are smooth nonlinear. Select the LP Simplex engine

Add

Change

Delete

Reset All

Load/Save

Options

for linear Solver Problems, and select the Evolutionary engine for Solver problems that are non-smooth.

Help

Solve
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5.

Solver Results X

Solver found an integer solution within tolerance. All
Constraints are satisfied. Reports
Answer
® Keep Solver Solution

(O Restore Original Values

[JReturn to Solver Parameters Dialog [ Outline Reports

0K Cancel Save Scenario...

Solver found an integer solution within tolerance. All Constraints are satisfied.

It is possible that better integer solutions exist. To make sure Solver finds the very best solution, set the integer
tolerance in the options dialog to 0%.

6. Choose the Keep Solver Solution option and click OK. Your updated spreadsheet should
now display the solution to your scheduling dilemma.

A B C D E F

: Let Them Eat Cake, Inc.

Decorating Staff Work Schedule
> Hand-Decorated Valentines Cakes

Hours per Cakes Number of Hourly
3 [Employee Week per Hr Cakes Wage Labor Cost
4 |Esslinger, Annmarie 40 4.00 160 $ 14.00 $ 560.00
5 |Holland, Christine 31 5.00 155 1250 $ 387.50
6 |Gunderson, Mike 40 4.00 160 12.00 $ 480.00
7 Petermeier, Jane 40 3.50 140 1555 % 622.00
8 Swanson, Brian 30 4.50 135 1265 $ 379.50
9 Total 181 21.00 750 66.70
€
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Power?3 - Oh, so much power!!!

Power BI, Power Query, and Power Pivot are powerful
business intelligence tools developed by Microsoft that
allow users to connect, transform, and analyze data from
various sources to create compelling visualizations,
reports, and dashboards. While they all help manage
data, there are key differences between these solutions.

Power BI, Microsoft’s business intelligence tool, enables
users to transform raw data into operable insights.
Power BI focuses on data visualization and reporting,
while Excel is better for detailed analysis and financial
modeling. Power Bl and Excel both have Power Query for gathering/combining and
transformation of data, however power Bl lets users connect to more data sources (such as Google
sheets). Both Power Query and Power Pivot are part of the Power Bl cloud-based business
analytics service. Power Bl strengths over regular Excel are in its visualizations. Visualizations is
the name assigned to the charts, slicers, tables and matrixes that users can insert into their reports
in Power BI. Power Bl has a greater choice of visualizations than Excel, and lots of options for how
they interact with the other visualizations on a page, or even across the entire report.

Power Query
Power Query is a data extraction, loading and transformation tool used for business intelligence.

With Power Query (known as Get & Transform in Excel), users can import
or connect to external data, and then shape that data. For example, a (&6~ user
can remove a column, change a data type, or merge tables, in ways that Get 6 [© meet
their needs. Then, the user can load their query into Excel to create pata v E5 [B charts

and reports. Periodically, the user can refresh the data to make it up to Get & Transform Data
date. In Excel, select the Data tab on the ribbon to see the Get & Transform Data and Queries &
Connections groups.

After importing and refreshing data from a wide variety of data sources, users can then shape the
data in a step-by-step transformation that gradually creates a unique, tabular shape to fit the
user’s data analysis needs. For users who perform repetitive data transformation tasks or struggle
to organize and analyze their data, Power Query might be a great solution.
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Power Pivot :E 4 Bo |
5 E

Power Pivot is used to model data and perform (; E ==
more cor.nple'x calculations than .Excel.can handle. Textto cv _ Wi T
Power Pivot is great when working with huge data = LJ .

: Columns sis~ St
sets. Once Power Query has imported and cleaned
the various data sources, Power Pivot is used to Data Tools Forec
establish relationships between the
tables/queries. Using DAX (Data Analysis
Expressions), the formula language of Power Pivot, users can create more powerful calculations
and more sophisticated data models than they can in Excel alone.

1 The Power Pivot option on the Data ribbon

Power Query can prepare simple but large datasets for analysis. Power Pivot, on the other hand, is
for more complex models and more powerful calculations than Excel worksheet functions or
PivotTables alone. Conversely, while Power Pivot contains features for importing and shaping
data, it is recommended to leave this job to Power Query. Use both to shape your data in Excel so
you can explore and visualize it in PivotTables, PivotCharts, and Power BI.
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3-D References

An Excel cell reference that refers to the same cell
or range on multiple sheets is called a 3-D
reference. A 3-D reference, sometimes referred to
as 3-D formula, is a useful and convenient way to
reference several worksheets that follow the same
pattern and contain the same type of data—such
as when a user consolidates budget data from
different departments in their organization.

3-D references work brilliantly when a user
desires to consolidate data into a summary sheet.
For example, monthly sales data can be entered on
separate sheets, then consolidated via 3-D formulas on a summary sheet that reference each
monthly sheet.

Creating a 3D reference is straightforward once you understand the structure of your workbook.
Here's a simple guide to setting up a 3D reference:

1. Identify the Range: Determine which cell or range of cells you want to reference. Make
sure this cell or range is consistently used across all worksheets for accurate results.

2. Initiate the Formula: Click on the cell where you want to display the result of your
calculation. Begin typing the formula that will incorporate the 3D reference, such
as =SUM( or =AVERAGE(.

3. Select the Worksheet Range: While still in the formula bar, click on the first worksheet
tab that you want to include in the reference. Then hold down the Shift key and click on the
last worksheet tab to include. This action selects all worksheets between and including the
first and last tabs clicked.

4. Complete the Reference: After selecting the worksheets, select the cell or range of cells in
the formula bar that you wish to calculate across the selected sheets. For example, if
calculating the sum of values in cell B3 across sheets "Jan" to "Dec", the completed formula
would look like =SUM(Jan:Dec!B3).

5. Enter and Apply: Press Enter to complete the formula. Excel will now calculate the sum,
average, or other aggregate measures of the cell or range across the selected worksheets.
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In the workbooks below, a small business has monthly expenses in separate worksheets (Jan, Feb,
Mar) that the manager would like to aggregate into a summary sheet, named Q1. Each sheet has
the identical structure, but many of the cells that represent variable expenses, differ from month-
to-month, while other fixed expenses stay consistent from month-to-month. The Q1 sheet below is
ready for some 3-D references to consolidate data from sheets Jan, Feb, and Mar.

A B c D E F & B c D E F
1 MJL Property Management Services 1 MIL Property Management Services
2 January Expenses 2 | March Expenses
3 Unit A Unit B UnitC  UnitD UnitE 3 UnitA  UnitB  UnitC  UnitD  UnitE
4 Electricity $646.00 $180.88  $206.72 $109.82 $148.58 4 |Electricity
5 Gas $510.00 $142.80 $163.20 $86.70 $117.30 5 Gas
6 Water $211.00  $59.08  $67.52 $35.87 $48.53 6 Water
7 Garbage $56.00  $15.68  $17.92 $9.52 $12.88 7 Garbage
8 Advertising $50.00  $50.00  $50.00 $50.00 $50.00 8 |Advertising
9 |Internet $98.00  $27.44  $31.36 $16.66 $22.54 9 Internet
10 Security $55.00 $15.40 $17.60 $9.35 $12.65 10 Security
11 |Maintenance $300.00 $100.00 $100.00 $60.00 $100.00 11 |Maintenance
12 Cleaning Services ~ $400.00  $112.00 $128.00 $68.00 $92.00 12 |Cleaning Services
13 TOTALS $2,326.00 $703.28  $782.32 $445.92 $604.48 13 TOTALS $0.00 $0.00 $0.00 $0.00 $0.00
14 14
15 15
16 16
17 17

PN
- O O mw
S e el
= O v @

)

Jan | Feb | Mar | Q1 @® Jan | Feb | Mar | Q1 ®

In cell B4 of the Q1 sheet the following formula will be inserted: =SUM(Jan:Mar!B4)

. . F12 0 fe | =SUM(Jan:MarlF12
After using AutoFill to copy the formulas to the venMartfiz)

A B c D E F
rest of columns B:F and rows 4:12, the Q1 ; MIL Property Management Services
worksheet now appears on the right. Any changes 2 March Expenses

. . 3 Unit A Unit B Unit C Unit D Unit E
to the data in the Jan, Feb or Mar sheets will be 2 |Electricity $2,02020 $556.67 S636.52 $33346 $482.28
reﬂected in the Ql Sheet. 5 |Gas $1,575.40 $435.28 $495.55 S$267.12 $391.39

6 |Water $665.30 S$178.07 $202.85 $109.47 $173.42

7 |Garbage $168.00 $47.04 $53.76 $28.56 $38.64

. 8 |Advertising $150.00 $150.00 $150.00 $150.00 $150.00

3-D references are a powerful feature in Excel that ¢ | .emet 29400 $8232 9408 $49.98  $67.62

allow for dynamic data management and analysis 1% Securiv S16500 54620 55280 528.05 53795

11 |Maintenance $900.00 $300.00 $300.00 $180.00 $300.00

across multiple worksheets. By ]earning how to 12 |Cleaning Services $1,200.00 $336.00 $384.00 $204.00 $276.00

13 |TOTALS $7,146.90 $2,131.58 $2,369.56 $1,350.64 $1,917.30
create and manage these references, users can 14
. ) . . . 15
significantly streamline their workflow, ensuring ¢
that their calculations are both efficient and 1;
accurate. 19
20
21

Jan | Feb | Mar | Q1 ®
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