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What’s New in Excel 2007

One of the major differences between Excel 2007 and its predecessors is the new graphical user
interface. The new user interface does not rely on multiple tool bars and menus; instead it
offers a cleaner, more intuitive, Ribbon-based layout.

The Quick Access Toolbar

An important component of the new interface is the Quick Access Toolbar. The Quick Access
Toolbar is a part of the user interface that you can use to store buttons or features that you rely
on heavily. When features are added to the Quick Access Toolbar, they can be brought into play
with a single click, even when the associated Ribbon is unavailable.

The Default Buttons
The Quick Access Toolbar is located in the upper left of the Excel 2007 screen, just to the right
of the Office menu button.

(=l =

By default, the Quick Access Toolbar holds three buttons. These buttons are, from left to right,
the Save button, the Undo button, and the Repeat button.

Adding Buttons

Excel 2007 allows you to add buttons to the Quick Access Toolbar. This can be quite useful for
features that you use frequently. As an example, you could add the bold button from the Home
Ribbon to the toolbar. If you did this, the bold button would always be available even if the
Home Ribbon was closed.

To add a button to the Quick Access Toolbar:
= Right-click the button in question
= Click the Add to Quick Access Toolbar option.

Qa = = Microsoft Excel - @ X
— Haorme Insert Page Layout Formulas Drata Rewvigwr i L7
= - 1 — || = . . .

J # Calibri -l AL ==l | = General - E:LJ ‘d —jd T 2 ‘?t\IF }3
£ £ = =3 I Delete - j' =

Paste }—=—xx lioe UE A = = —llz= o= G $ -« % »||%8 %8| Conditional Format el o § Sort & Find &

= v 4 Add to Quick Access Toolbar - - Formatting ~ as Table = Styles = || (o] Farmat= |1 02~ Fiter = Select~

Clipboard = P Mumber (F] Styles Cells Editing

Customize Quick &ccess Toolbar,.,

Show Quick &ccess Toolbar Below the Ribbaon

Minimize the Ribbon
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If you wish, you can add a group of buttons to the Quick Access Toolbar at once.
To do this:

= Right-click on the word that defines the group (such as Font).

= Click the Add to Quick Access Toolbar option to add the button group.

(D) d J Microsoft Excel - =2 X
i
—/ Horme Ihsert Page Layout Formulas Drata Rewiew Wi L7
e i — 1 1 5 - -

& [ cCalibri -lu -lA K|S ==l®] S| senera = ij‘ ﬂj& l__“ﬂ Bl & ﬁ @a
EE] == = I Delete ~ E'
Paste B I U-~||iE~-|M A~|||E == S| @ ||| % - 9% » |[%2 ;0| Conditional Format  Cell 1t ~ sort& Find &
- 7 = = = & = B0 =8 Eormatting = as Table « Styles + || o FOrMAtT || (27 Fiter+ Select~
Clipboard = F = = = Mumber (F] Styles Cells Editing

Add to Quick Access Toolbar

Lustomize ;%ck Access Toolbar.,.,

Showe Quick Access Toolbar Below the Ribbon
Minimize the Ribbon

Below you can see that a button representing the Font group ( A ) has been added to the Quick
Access Toolbar. If you click this button, the Font button group will be displayed even though it is
the Review Ribbon that is currently visible.

r_
G:\ H 9o e Bookl - Microsoft Excel
Ll

Sheet Insed calipri =111 s ] Data Review View
ﬂResearch B 7 U | [ By - é | —d Show/Hide Comment |E thg _ ] @ Protect and Share Workbook
@Thesaurus 475 Show All Comments : = == @Allow Users to Edit Ranges
Spelling -, Fant ] A Protect  Protect Share
4 Translate | comment Show Ink Sheet Warkbook Warkbook Lo# Track Changes ™
Proofing Comments Changes

Removing Buttons

It is very easy to remove a button or a button group from the Quick Access Toolbar.
= Right-click on button
= Click the Remove from Quick Access Toolbar option.

N 0 A Bookl - Microsoft Excel

Remove from Quick Access Toolbar
Sheet Insert View
LCustomize Quick Access Toolbar.. .
3 Research . . ent || T =0 HE & Protect and Share Warkbook
0 Place Quick Access Toolbar below the Ribbon :ﬁ L|_ i
e Thesaurus o ImowrEreoTreTits b= @Allow Users to Edit Ranges
Spelling - MNew Delete Previous  Mext i : Protect  Protect Share
dgg Translate || comment i+ Show Ink Sheet Workbook Workbook .o# Track Changes ~
Proofing Comments Changes
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Customising the Toolbar
Excel 2007 also allows you to customise the Quick Access Toolbar by using the Excel Options
screen. To do this, click on the small down-pointing arrow at the right of the Quick Access

Toolbar.
.-—-._\. H q . u j ) /

r

\

"'\.\

I‘J

P

Sheet Insert Page Layout Formulas

You will then see the following menu appear.

Customize Quick Access Toolbar
ol & it
Open
V| Save
E-mail
Quick Print

Print Prewiew

Spelling
v | Undo
v | Redo

Sort Ascending
Sort Descending

More Cu:ummar&s...
Show Below thie Ribbon

Minimize the Ribbon

If you click the More Commands option, the Excel Options screen will be displayed.

www.microsofttraining.net
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Excel Options

Personalize Customize the Quick Access Toolbar.

Formulas

. Choose commands from: i)
Proofing -
|Fi|e
Save

| Customization <Separators

............................................................ . Add a Digtal Signature..
[ Application Options

Advanced il.] Check In..

ol

2

-

Customize Quick Access Toolbar

|For all documents [default) b

[> ﬂ\

Save

Addns Undo ’

Repeat
Quick Print

LG 5@

Check Out

Close

Compatibility Checker..

Create Document Workspace..

Discard Check Out.

Document Management Informati..

Document Management Server.

== Edit Links to Files..

[l Email..

»  Excel 97-2003 Format..
Excel Services Options

Trust Center

Resources

..E

Excel Services.

Exit

Finish 3
.@J Inspect Document.

% Internet Fax.

%1 Mark As Final

1 New.

5 Open.

& Print Preview b

|:| Place Quick Access Toolbar below the Ribbon

X

[ OK ][ Cancel ]

On the left hand side, under Choose Commands from, select the tab that the button you wish
to add to the toolbar is located under; or select All Commands to display the full range of
commands.

Select a command from the list on the left (highlighting it) and then click the Add button, the
command or option in question will be added to the Quick Access Toolbar when you click OK.

Select a command from the list on the right (the buttons that are currently on the Quick Access
Toolbar) and then click the Remove button, the button in question will be removed from the
Quick Access Toolbar when you click OK.

Above the list of toolbar buttons on the right, you will see a drop list labeled Customise Quick

Access Toolbar. From this drop list you can choose to have your customisations apply to all
Excel documents or just the current workbook.

www.microsofttraining.net 2007
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At the far left of the Excel Options screen you will see two arrow buttons.

=
izl

You can use these arrows to shift the position of buttons currently on the toolbar.

If you click the Reset button near the bottom of the Excel Options screen, the Quick Access
Toolbar will be reset to its default configuration.

Finally, you can choose to display the Quick Access Toolbar at the bottom of the Ribbon instead
of the top using the Quick Access Toolbar menu.

Do) = |;| Microsoft Excel
i) - -
_/ Home Insert | ‘Customize Quick Access Toolbar Lta iz -
= e =)
=] % _— = 7 —!  S=lnsert ~
o Calibri Open K24 = General - £ :"_Egﬁ i Dt -
Paste B I U| V| save - || % - 8 s ||%0 .08 Conditional Format Cell pemen
- 7 — _ = = il Formatting = as Table = Styles - || (2] Format=
Cliphoard ™ Eail ment (F] Mumber F} Styles Cells
Quick Print

Print Preview:
Spelling

v | Undo

v | Redo
SortAscending
Sort Descending
Mare Commands..,

Show Beloy the Ribbon

Minirnize the Ribbon
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Office Button menu
The Office button menu contains a lot of features that resided within the File menu in previous
versions of Excel.

L~
r ey
i
Recent Documents
j e,

Open..,

bl o
[

-;_l Sawe A5,k

u‘l__;r;'d Erint... 4
i/T Finish 4
—ﬁ Send »
J Publish 3
L]
il Close

3] Excel Options | | 2 Exit Excel

Excel 2007 Ribbons

The most notable feature of the new Excel 2007 interface is the Ribbon format. By default Excel
has seven Ribbons available through tabs. These Ribbons are:

= The Home Ribbon

= The Insert Ribbon

= The Page Layout Ribbon
= The Formulas Ribbon

= The Data Ribbon

= The Review Ribbon

= The View Ribbon

www.microsofttraining.net 2007



Microsoft Excel 2007 Advanced 7

Where do | find?...

Here is where you will find some of the more commonly used features of Excel.

| want to.... Ribbon/Button Group/Command
Add a comment Review Comments
Add numbers using AutoSum Home Editing

or

Formulas Function Library
Adjust the zoom View Zoom

or

Use Zoom slider (bottom right of screen)

Apply conditional formatting Home Styles
Change Excel’s settings Office Button Excel Options
Create a chart Insert Charts
Create a header or footer Insert Text
Create a macro Developer Code
Create a pivot table Insert Pivot Table
Cut/copy and paste data Home Clipboard
Filter my data Home Editing

or

Data Sort & Filter
Format numbers in my spreadsheet Home Number
Hide columns or rows Home Cells — Format
Import external data into Excel Data Get External Data
Open afile Office Button Open
Print a file Office Button Print
Save a file Office Button Save
Sort my data Home Editing

or

Data Sort & Filter
Undo/Redo Quick Access Toolbar
Use an Excel function Formulas Function Library
Use Page Setup features Page Layout Page Setup
Use Print Preview Office Button Print

www.microsofttraining.net 2007
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Access Keys

Access keys give you access to the Ribbon. They relate directly to the tabs, commands, and
other things that you see on the screen. You use access keys by pressing the ALT key followed
by another key or a sequence of other keys.

Every single command on the Ribbon, the Microsoft Office Button menu, and the Quick Access
Toolbar has an access key, and every access key is assigned a Key Tip.

.-""---\._ 'l | =
fl' {2131
— ame Inse Pageﬁfmut Formulas Reuisw “ie
T&)

Contextual tabs

Certain sets of commands are only relevant when objects of a particular type are being edited.
For example, the commands for editing a chart are not relevant until a chart appearsin a
spreadsheet and the user is focusing on modifying it.

In current versions of Microsoft Office applications, these commands can be difficult to find. In
Office Excel 2007, clicking on a chart causes a contextual tab to appear with commands used for
chart editing (see below). Contextual tabs only appear when they are needed and make it much
easier to find and use the commands needed for the operation at hand.

E«,\ 9~ ¥ Bookl - Microsoft Excel Chart Tools -

o oW

a
—/ Horme Ihsert Page Layout Formulas Data Rewiew Wi Design Layout Format X

@ -
ﬂj n'rl-‘ £z iy Al ===1 | | N L]
y | € ¢ . D D D s D
Change  Save &35 Switch Select o= — = P ove
Chart Type Template || RowsColurn Data T Chart

Type Data Chart Layouts Chart Styles Location

-- =] =

Live Preview
Live Preview is a new technology that shows the results of applying an editing or formatting
change as the user moves the pointer over various formatting options presented on a Ribbon.

| calibri Tl A AT =
B I U-|ii~deA-|E=E==|E
B Theme Colors
H EEENER
Fe | Exce

Black, Text 1, Lighter 50%
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Themes

The Themes button group allows you to change the colours, fonts, and other visual effects
associated with a given Excel 2007 theme. You can find the Themes group on the Page Layout
tab.

ﬂaj H Colars ™
e Fonts =
Thevmes Ebfuits -

Themes

The Themes button will display a menu of preset themes when you click it.

@\H TG
[

Sheet Insert Page Layout Formulas

me W TR P

Themes | — A Margins Crientation  Size Prin
- |[O] Effects 5 & Sk

Built-In o

ey 2] 2 2]

Office | Academic Atrium Civic

Aa’]Aa‘]Aa ] A_a:’]

Concourse Contour Corporate Currency

2a] [a]]|[aa] [2o]

Deluxe Interim Median Meridian
Aa Aa Aa Aa
N L] mEm - Ll

Metro Opulent Criel Streamling

pa]] [

Technology Urban

Selecting any of these preset themes will apply it to your spreadsheet, affecting the colour and
style of charts, tables, and headings. The theme in the upper left of the menu (Office) is the
default theme.

Each preset theme is a combination of a colour scheme, a font, and a visual style or effect.
These individual theme components can be accessed with the other three buttons in this

grouping.
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The colours and fonts buttons open menus with preset styles.

Colours Fonts
Built-In £ Built-In >
BOEEEEEE orice ortice
HOCT N Grayscale A Cambria

a .
HOEREEEE Apex Calibri 1
EOENEEEE e offce 2 1
HONENNEN Civic A Calibri

a )
B ENEEEE concourse Carnbria
| [ [ ] [ | WY Office Classic
HEOERENEE Flow A, Arial
BOWCOCEEE Foundre Tirnes Hew Foman
HOENNENN Median Office Classic 2
HOEECONEN Metro A Arial
BTN EEN  Module Avial
EONEEEEE opuint apen
EOREECTE ol A Lucida Sans

a .
EONECCINN  origin Eook Antiqua
BOEEEEEE e aspect
EONCONEEE soistice A Yerdana
HO N NENEN Technic werdana
BOEMEEEE T chic
| N | [ | [ [ A Georgia
| [ [ | [ [ ennes - Georgia |

Lreate Mew Theme Colors... Lreate Mew Theme Fonts...

The Effects button will display a menu of visual styles that can be applied to your theme.
Built-In -

a

Office Apex Aspect

a
G

Concourse Equity Floy

G
@

Median Metro Module Opulent

2
&
a
@

Oriel Qrigin Paper Solstice

v
G
a
3

Technic Trek Urban Wetrue -

www.microsofttraining.net 2007
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Unit 1: Using Logical Functions

In this unit, you will learn how to:
= Define range names and use names in formulas
= |dentify and apply Excel’s logical functions, IF, AND, OR
= Create nested functions by combining logical functions in a formula

Working with Names and Ranges

Working with numbers isn’t always easy. A complex formula involving several cell ranges can be
difficult to understand. Individual cells that contain important data can be hard to find on a
large worksheet. Cell references like D5:D22 or A33:C33 are somewhat abstract, and don’t
really communicate anything about the data they contain.

In Excel, you can create meaningful names for cells or ranges that can be used to overcome
these difficulties.

What Are Range Names?

Range names are meaningful character strings that you can assign to individual cells or cell
ranges. You can use a range name practically any where you can use a cell or range reference.
The advantage of using names comes from the fact that a name, like Employees, is more
meaningful and less abstract than a reference like C2:C55. Also, named ranges are by default
absolute, so if you copy or AutoFill a formula using named ranges, it will maintain its original
cell references.

3‘;,| =totalsales-totalexpenses

C D E F
Profit
-1000
| |

Range names will make formulas much more readable and they will make it easier to find and
reference individual cells. When you are first designing your worksheet, you can create
formulas using names instead of traditional cell references, and then define the names for the
corresponding ranges of data as required. Basically, using range names in your worksheet
improves clarity, improves organization, and aids in the overall design.

www.microsofttraining.net 2007
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Defining and Using Range Names
To define a range name, select either a cell or cell range and choose the Define Name button
from the Defined Names button group on the Formulas Ribbon.

~=) Define Mame -

f Use in Formula

Mame
Manager B Create from Selection

Defined Mames

This will display the New Name dialogue box.

Mew Hame @

Name: | | |

acope: | wWorkbook “ |

Camment:

Refersto: | _sheet114B44:48510
[ O l [ Zancel ]

In the New Name box, you will see the reference to the cell or range you selected in the bottom
text field. This is the reference that will be associated with the name you choose. To name your
range, type a name in the top text field and click OK. (If you wish, you can also add a comment
to be associated with your new named range.) The Scope refers to the parts of the workbook
where your named range will be valid.

Another way to name a cell or range is to select it, type the name in the name box on the
formula bar, and press Enter.
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MNewRange - 2 Je
A B
1 30000
2 Monthl 34000
3 Month2 38000
4 |Month3 42000
5 Monthd 46000
6 Months 415 DEI'.
7 Monthg 37000

In this example, the cells B1 to B6 were selected and the name NewRange was entered into the
name box. (If you click the down pointing arrow just to the right of the name box, you will
display a list of range names used in the spreadsheet.)

Excel will not accept spaces between words in the names you choose. For example, “newrange”
or “newRange” would be acceptable, but “New Range” would not.

Once you have defined your named ranges, you can use them in formulas and functions just as
you would a regular cell or range reference.

As an example, if you named a range of figures Sales, and you named another range of data
Expenses, you could calculate the total sales or total expenses by entering the function
=SUM(sales) or =SUM(expenses) respectively.

B7 e fe | =SUM(Sales)

il B C D E
1 Sales Expenses
2 23 1
3 34 45
4 a6 7
5 78 8
6 98 23
7 289 84

In the above image, notice the function =SUM (sales) in the formula bar. This will produce the
same result as =SUM (B2:B7).

Using names for ranges and cells in this way makes your formulas and functions much clearer.
When you want to enter a range in a formula or function, it is much easier to remember and

type the name of the range, rather than specific cell references.

For example, = (TotalSales-TotalExpenses) is a more meaningful formula than = (B2-C2),
Similarly, =AVERAGE(Height) is more meaningful than =AVERAGE(B2:B100).
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Using Logical Functions
Excel 2007’s logical functions are:

= AND

= OR

= |F

= NOT

= FALSE

= TRUE

= |FERROR

These logical functions are important when doing advanced work in Excel because they can
help you control the behavior of your worksheets based on specific logical conditions.

This unit will focus on the use of the logical functions IF, AND and OR.

The IF function

Excel’s IF function can often prove to be very useful. You can use this function to branch to
different values or actions depending on a specified condition. The structure of an If function is
as follows: IF (logical test, value if true, value if false)

IF functions are called conditional functions because the value that the function returns will
depend on whether or not a specific condition is satisfied. As an example, consider the
following function: IF (A1=10, 5, 1)

This function states that if cell Al has a value of 10 the cell that contains the function will have
the value of 5. But if A1 doesn’t have a value of 10, the cell that contains the function will have
a value of 1. In other words, the function reads: if A1 equals 10 then return the number 5, else,
return the number 1.

Let’s say that this next IF function is entered into cell B2: IF (A1<=100, A1*.5, C3*2)
This function states that if the contents of cell Al is less than or equal to 100, the value in cell
B2 will be the value in A1 multiplied by .5; else, the value in B2 will be the value of cell C3

multiplied by 2.

You can insert an IF function by invoking the Insert Function dialogue and looking under the
Logical category, or by typing it directly into the formula bar.

The logic of the IF function can be a little confusing until you get used to it. The best way to get
comfortable with IF functions, is to practice using them.
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Using the Function Library

Excel 2007 contains an extensive library of functions that you can call upon to help you solve
problems. These tools are available in the Function Library button group, on the Formulas
ribbon.

ff = AutoSum T @ Logical = E_J;‘ Lookup & Reference -
[ Recently Used = [A Text~ B Math & Trig -
Insert | . = .
Function |82 Financial = {57 Date & Time = [ More Functions -

Function Library

The first and largest button is Insert Function. This button will open a dialog allowing you to
search for and insert hundreds of functions.

You can also click the small fx button next to the formula bar to display the Insert Function box.

\ 'Kv"’. Ty

Clicking the Insert Function button activates the Insert Function dialogue box and provides
access to the large range of functions available in Excel.

Insert Function El E|

Search For a Funckion:

Or select a category: | Most Recently Used w

Select a function:

AVERAGE

IF

HYPERLIMK

COUMT

114X

SIN b

SUM{number1,numberz,..)
Adds all the numbers in a range of cells,

Help on this funckion [ [a]'8 ][ Cancel ]

Once the Insert Function dialogue box is open:
= Select the function you wish to use from the available list and click OK or
=  Type the name of the function you wish to use in the Search for a function area, press
Enter, select the function when it appears in the list and click OK.
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Manually entering a function
If you know which function you wish to use, you can enter a function into a worksheet by
inputting it manually (i.e. by typing the function directly into a cell).

When you do this in Excel 2007, a screen tip will appear with the possible functions that
correspond with the letters of the function name you have entered.

For example, if you type =IF into a cell the following appears.

=if

.:E;} | Checks whether a condition is met, and returns one value if TRUE, and another value if FALSE
(%) IFERROR

If there is more than one function listed, you can toggle between them by using the arrow up or
arrow down keys.

Once you have selected the function you wish to use, continue by typing in a left bracket, which
will cause the function syntax to display in another screen tip.
[=if

[ IFlogical_test, [value_if_true], [value_if_false]) |

Continue to enter all the arguments required for the function to give you a result, ensuring you
type a comma between each argument.

|=if|: A1<=100, A1*.5, C3%2)

[ IFlogical_test, [value_if_true], [value_if_false]} |

Press Enter to display the result.

The AND Function

The AND function will return true if all of its arguments are true. If one argument is false, the
AND function will return false. For example, the logical statement 1<10 is true and the
statement 2>1 is also true. As a result, the compound statement 1<10 AND 2>1 is true, because
both of the statements that are being joined by AND are true. The following image
demonstrates this in Excel.

- # | =AND(1<10, 2>1)
B C D

I TRUE I
| ]
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Notice that the arguments joined by AND are placed in parenthesis and separated by commas.
The Excel function =AND(1<10, 2>1) means the exact same thing as saying 1<10 AND 2>1 in
plain English. Because 1 is less than 10 and 2 is greater than 1, the Excel AND function returns
the logical value True.

You can have as many as 255 logical arguments to an Excel AND function. You can enter these
arguments directly, or use cell references as the situation requires. (All of the arguments should
be separated by commas.)

The following table (often referred to as a truth table) may help you understand the AND
function. In the last column of the truth table, you will see the value returned by the function,
according to the corresponding values of the function arguments.

A B AND(a, b)

True | False False

False | True False
True | True True
False | False False

The OR Function

The logical OR function will return true if one or more of the arguments to the function are
true. For instance, the compound statement 1<10 OR 2<1 is true, since 1 is less than 10. It does
not matter that the statement 2<1 is false, because you have a choice of either 1<10 OR 2<1 to
make the compound statement true. If one or both of the arguments is true, the overall OR
statement will also be true.

In Excel, you compose an OR function like this:

=0OR( argumentl, argument2, argument3, argument4,....... argument255)

If one or more of the function arguments is true, the OR function will return true.
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# | =OR(1<10, 2<1)

B D

I TRUE I
| |

Notice the function and its comma separated arguments in the formula bar.
Here is a truth table for the OR function.

A B OR(A,B)

True | False True

False | True True

True | True True

False | False False

Working with Nested Functions
In Excel, you can actually place (or nest) a function within a function. Look at the following
worksheet as an example.

E7 - _f;| =AVERAGE(SUM(B2:B6),SUM|C2:C6),5UM|D2:D6))
A B C D E F G H

1 Typel Type2 Typel

2 22 1 100

3 34 45 4

4 56 7 6

5 78 8 45

6 98 23 0

7 288 84 155 175.6667

By looking in the formula bar, you can see that the average function for cell E7 contains three
sum functions (the sums of the three type columns). This means that the value in E7 is the
average of the sums of columns B, C, and D.

The following function is also possible:
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=AVERAGE(SUM(B2:B6),SUM(C2:C6),SUM(AVERAGE(B2:B6),AVERAGE(C2:C6),AVERAGE(D2:D6)))

Notice that this function has 3 average functions nested within a sum function, which is in turn
nested in another average function. This may seem confusing, but if you carefully step through
the function from right to left, it becomes clear. The average of range D2:D6, the average of
C2:C6, and the average of B2:B6, are summed together. This sum is then averaged with the sum
of C2:C6 and the sum of B2:B6 for a final result.

In terms of nested functions, nesting averages within sums and sums within averages is
probably not that practical; however, nested IF functions can be extremely useful for a wide
variety of situations.

Nested IF functions
The IF function is ideal for making choices based on logical tests. Furthermore, you can nest IF
functions one inside another.

=IF(A1=10,100,IF(A1=5,200,0))
In the case of this IF function, if the value in cell Al is 10 the function will return 100. If the

value in Al is not 10, the function will test if the value in Al is 5. If the value in Al is 5, the
function will return 200. If it is not 5 (and also not 100) the function will return O.

C3 v # | =IF(A1=10,100,IF(A1=5,200,0))

A B £ D E

200

P [oa | b2 | =

When you nest logical functions, you must make sure that the number of closing parenthesis
matches the number of opening parenthesis used in the function. If you count the parenthesis
in the function from the image above, you will see two opening, and two closing parenthesis.
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Applying Logical Functions

20

A B C D E F
1 Division Budget Expected Revenues Revenues for previous period % Market share Future Budget increase for division
2 |New York $ 2,000,000.00 S 3,500,000.00 3 4,000,000.00 15% 2000000
3 LA, $ 2,000,000.00 & 4,500,000.00 S 4,200,000.00 18% 2000000
4 |Chicago $ 2,000,000.00 S 5,600,000.00 $ 5,578,000.00 25% 2400000
5 |Boston $ 2,000,000.00 S 3,478,000.00 S 3,200,000.00 14% 2000000
6 |Miami $ 1,500,000.00 S 4,000,000.00 $ 1,960,000.00 11% 1800000

The spreadsheet in the image shown above is used to calculate the future budget increase for
different divisions of a fictional company. If you look carefully, you will notice that the Miami
division has had its budget increased from 1,500,000 to 1,800,000. Also, the Chicago division
has had its budget increased from 2,000,000 to 2,400,000. The question that arises here is,
“What reasoning was used to arrive at these budget increases for these particular cities?”

For the answer to this question, look at the formula bar when a cell from the Future Budget
Increase for Division column is made active.

| =IF(OR{C2-D2>500000,AND(C2>D2,E220%)),82*1.2,B2)

C D E F
(pected Revenues Revenues for previous period % Market share Future Budget increase for division
3,500,000.00 5 4,000,000.00 15%' EDDDDDD!

When cell F2 is the active cell, you can see the formula from cell F2 in the formula bar.
=IF(OR(C2-D2>500000,AND(C2>D2,E2>20%)),B2*1.2,B2)

To understand this formula as a whole, you must first understand how each logical function is
used in the formula. To start, remember that the IF function will return a certain value based on
a logical test.

=IF(logical test ,value if true, value if false)
In this case, the logical test is:

OR(C2-D2>500000,AND(C2>D2,E2>20%))
The OR function will return true if one or more of its arguments are true. The first argument in

the OR function is C2-D2>500000. This is a simple argument that will return true when the
value of cell D2 subtracted from cell C2 is greater than 500,000.
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The second argument AND(C2>D2,E2>20%) is a logical AND function. This function will return
true only when both of its arguments are true. That is, the AND function will return true only
when the value in C2 is greater than the value in D2, and the value in E2 is grater than 20%.

If the first argument to the OR function is false, the AND function must return true for the OR
function to be true. Alternatively, if the AND function returns false, the first argument to the OR
function must return true for the OR function itself to return true.

If we use the column headings instead of specific cell references, the logic of this OR statement
reads:

If (%Market Share is greater than 20% and Expected Revenues are
greater than Revenues for Previous period) or (Expected Revenues
subtract Revenues for Previous period is greater than 500000) return
true.

Remember, the original format of the logical IF function is:
=IF(logical test ,value if true, value if false)

When the OR function (the logical test for the IF function) returns true, the IF function will give
the value B2*1.2 (the original budget increased by 20 percent).

When the OR function returns false, the IF function will give the value B2 (the original budget
value).

- (3 % « x| =IF[OR(C2-D2>500000,AND(C2>D2,E2>20%)),82*1.2,B2)

If you wanted to summarize the formula shown in the formula bar in plain English, you could
say the following:

If the expected revenues show more than a 500000 dollar increase
over the previous revenues, or the expected revenues are greater
than the previous revenues and the market share is greater than 20
percent, the budget will be increased by 20 percent. Otherwise, the
budget will remain the same.

Logical functions can be difficult to grasp at first, especially if they are nested into a larger
formula. If you are confused by a formula involving one or more logical functions, take your
time and carefully study the function arguments. Study one function at a time until you
understand the logic, test conditions, and the value or values that the function will return. If
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you understand each individual function in a formula, pretty soon the entire formula will make
sense to you.

www.microsofttraining.net 2007



Microsoft Excel 2007 Advanced 23

Unit 2: Working with Lookup Functions

In this unit, you will learn how to:
= |dentify and use the VLOOKUP function
= |dentify and use the HLOOKUP function

Excel 2003 provides two lookup functions that you can use to quickly retrieve information from
a table. The functions are called HLOOKUP (horizontal lookup) and VLOOKUP (vertical lookup).

The VLOOKUP function will look in the leftmost column of a table for a value you specify. When
it finds the value you specified, it will return a value that is located in the same row, a specified
number of columns into the table. It is called VLOOKUP because it looks vertically down a
column for a match, and then retrieves data from across the row.

HLOOKUP is similar, but it will look horizontally across the upper row of your table, and then
retrieve data from down a column.

Using VLOOKUP to Find Data

The best way to learn how lookup functions work is to look at an example. Here we have a table
of ticket prices for flights to different countries. To simplify matters, the data range for the
table has been given a defined name (Price) that can be used in functions and formulas.

If we activate a cell F1 and enter =VLOOKUP("England",Price,2) into the formula bar, cell F1 will
show the value 550.

| =VLOOKUP("England" Price,2)

D E F G H |
550.
. priee
Country Ticket Price
Brazil 400
China 850
Denmark 600
England 550
France 565
Germany 575
Hungary 625
Italy 590
Japan 925
Portugal 700

The lookup function looked vertically down the leftmost column of the lookup table (Price) until
it found a match for the text string “England.” The function then returned the value thatis in
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the second (2) column of the table, from the row where the match was found. You should
notice that England, Price, and 2 are the exact arguments used in the function.

The arguments for the lookup function are: VLOOKUP(value to match, lookup table name or
range, number of the column in the table containing the relevant data, true or false).

For the example shown above, the true or false argument was left out. The relevance of the
true or false argument in the VLOOKUP function will be discussed shortly.

HLOOKUP is the same as VLOOKUP, except that it looks across rows for a match rather than
down columns. To use HLOOKUP, the lookup table would be arranged in this way.

Brasil China Denmark England France Germany Hungary Italy Japan
400 850 BOO 550 565 575 525 B30 925

Since Excel is designed with more cells in the vertical direction than in the horizontal direction,
and because vertical table design is more intuitive for most people, VLOOKUP is generally used
more often than HLOOKUP.

To use the VLOOKUP function correctly, you need to have your spreadsheet data laid out
properly in a table with at least two columns. The first column in the table will contain the keys
(identifiers that the VLOOKUP function will look through for a match). In the example just
shown, the keys (or identifiers) are the names of the countries. This first column can be
referred to as the look up column.

The other columns in your table will contain data that is associated with the column of
identifiers. Your table can be several columns wide, and you can specify which column
VLOOKUP will return data from by putting a number corresponding to the given column in the
function. In the previous example, we wanted VLOOKUP to return the ticket price, so we used
the number 2 (for the second column) as an argument in the function. If your table has 10
columns and you want to return data from the ninth column, you would use 9 as an argument.

You do not have to use text values (like the country names used here) in your lookup column. If
it is more appropriate, you can use numbers or dates. If you want some help when you are
using VLOOKUP, use the Insert Function dialogue by clicking the fx button next to the formula
bar.

www.microsofttraining.net 2007



Microsoft Excel 2007 Advanced 25

Insert Function

Search for a function:

wlookup Go

O select a category: | Recommended W |

Select a function:

WLOOELIP

¥LOOKUP{lookup_value,table_array,col_index_num,range_lookup)

Looks For a walue in the leftmost column of a table, and then returns a walue in the
same rovw Fram a column ywou specify, By defaulk, the table must be sorted in an

ascending order,

Helo on khis Funckion 0] 4 l[ Cancel

You will find the VLOOKUP function in the Lookup & Reference category. If you click the OK
button in the Insert Function dialogue, you will see the helpful Function Arguments box.

Function Arguments

YLK LP

i
1}

Lookup_value Rz| =

|

Table_array | el =
|
|

Col_index_num

pu g L]
] H

Range_lookup

Looks For a walue in the leftmosk column of a kable, and then returns a value in the same row from a column you specify,
By defaulk, the table must be sorted in an ascending order,

Lookup_value is the value to be found in the first column of the kable, and can be a value, a
reference, ar a text string.

Formula result =

Help an this Funckion (0] 4 l[ Cancel

Here, you can enter the function arguments in the fields provided by following the instructions
and descriptions that correspond to the given fields.
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How to Find an Exact Match with VLOOKUP

As mentioned briefly before, the VLOOKUP function can take a final argument of either true or
false. If you specify this final argument as false, VLOOKUP will search for an exact match in the
lookup column (column of identifiers). If it cannot find an exact match, no data will be returned.

In the following example, the function =VLOOKUP("jpn",Price,2,FALSE) has been entered in cell
D1. This means that VLOOKUP will search the first column of the table for an exact match of
“ijpn,” and if it is found, it will return the corresponding value in column 2.

f« | =VLOOKUP("jpn",Price,2,FALSE)

C D E F G H I
#N/A

Country Ticket Price

Brazil 400
China 830
Denmark 600
England 550
France 565
Germany 575
Hungary 625
Italy 690
Japan 925
Portugal 700

Because there is no country that exactly matches “jpn” no value will be returned to cell D1.
If you change the function so that the first argument is “Japan,” an exact match will be found
and the value 925 will be returned to cell D1. If there are two or more exact matches, the first

matching value found in the column of identifiers will be returned.

G fx | =VLOOKUP("Japan"Price,2,FALSE)

B L D E F G
925 550

The VLOOKUP function’s exact match is not case sensitive, so jaPan is considered an exact
match of Japan. You can also use wild card characters so that Ja?an and J* will match Japan as
well.
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Finding the Closest Match with VLOOKUP

If the final argument in your VLOOKUP function is true, VLOOKUP will search the column of
identifiers for the closest match to the search value you enter as the first function argument.
For example, in you enter a search value, and you enter true as your final argument, a value
associated with the first exact match of your search value will be returned (if one is found).
However, if no exact match is found, a value corresponding to what Excel deems is the closest
match will be returned.

Following our example, if you enter “jpn” as the search value for the table of ticket prices, the
value associated with the country Japan (925) will be returned, as Japan is the closest match to
jpn that is found in the look up column.

=LOOKUP("jpn",Price,2, TRUE)

D E F G H | J K
925

Country Ticket Price

Brazil 400
China 850
Denmark 600
England 550
France 565
Germany 575
Hungary 625
Italy 690
Japan 925
Portugal 700

If you omit the final argument in your VLOOKUP function, it will default to true, and search for a
closest value if it cannot find an exact match.

If you are using the True argument, the values in the look up column should be sorted in
ascending order. Otherwise, you may get unexpected results. If you are using text values in
your lookup column, avoid using leading or trailing spaces, as this also may produce unexpected
results. However, if you use False as the final argument to your function (for an exact match),
the lookup column does not have to be sorted.
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Unit 3: Advanced List Management

In this unit, you will learn how to:
= Apply data validation settings to control data entry
= |dentify and use database functions to perform calculations using multiple database

fields

Validating Your Data
When you have a database set up in Excel, it is important to maintain its integrity. You can help
ensure that only the right data goes into your database by setting up data validation rules.

Creating Data Validation Settings
To set up data validation for a cell, activate the cell of your choice and click the Data Validation
button on the Data Ribbon.

=4| Data Validation -
This will display the Data Validation dialogue box.

Data Validation

Input Message | Errar Alerk

Yalidation criceria
Allon:

Ay value W

) P

Under the Settings tab, you can use the Allow drop list to select the type of data value that will
be permitted in the cell. Your choices are any value, whole number, decimal, list, date, time,
text length, and custom. If you choose any option other than “any value,” you will be provided
with further options to set criteria and or limits on the data values.
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The following image shows an example where Decimal has been chosen as the allowed data
type.

Data Validation

Setkings |In|:u_|t Message || Error alert

Walidation criteria
Allow;
|De|:im.a| " | Ignore blank.
Daka:

| bebween w |

Minirnrm
23
Mazirmurn:
45

L)

ﬁ"i

Ll

ﬁ"i

[ ] 4 l [ Zancel

Notice the other drop lists with options to set conditions and parameter values. You can set
such conditions as: between, not between, equal to, not equal to, greater than, less than,
greater than or equal to, and less than or equal to. With whatever condition you choose, you
can specify the associated numerical parameters. (In this case only decimal values between 23
and 45 will be allowed in the cell.)

If there are other cells with the same validation settings, you can fill the bottom check box to
apply the validation changes you have made to all of the cells.

Creating Entry and Error Messages
Under the Input Message tab, you will find options to create a message that will appear when

the validated cell is selected.
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Data Yalidation

Settings | Input Message | Error Alerk

Shio input message when cell is selected

When cellis selected, show this inpuk message:
Title:

| Special Data

Inpuk message:

This cell should only contain data in the form of a person's name.|

|

] 4 l [ Zancel

Here you can enter a title and a brief message with instructions or information about the type

of data that should go in this cell. If you place a check in the checkbox at the top, the message
will appear when the validated cell is selected.

1

Special Data

This cell shauld
only contain data
in the farm of a
persan’s name,

Under the Error Alert tab, you will find options to specify an error message if the wrong type of
data is entered into the cell.
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Data Validation

Settings | Input Message iEerr F'.Ierl:E

Shows error alert after invalid daka is entered

When user enters invalid data, show this error alert:
Skyle: Title:
|5tn:||:- W | |

%)

Error message:

[ ] 4 l [ Zancel

You can use these options to enter a title and message for a user that enters invalid data. You
can also use the Style option list to specify what type of alert will appear.

» Astop alert will not permit you to enter invalid data.

* A warning alert can be used to warn of invalid data entry, but permit it if the user is
sure.

* Aninformation alert is the most gentle, and can provide information to the user before
he or she commits to entering the data.

If you select the Settings tab and choose List from the Allow drop menu, you will see a data box
(labeled Source) where you can enter permissible source data for the cell.
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Data Validation

Setkings |In|:u_|t Message || Error alert

Walidation criteria

Allow;
T | (] 1onore blank
In-cell dropdown
Source:
o J (o

You can type the values that are permissible for the cell directly, or specify a range that
contains the values.

If you specify a cell range, make sure there is an equals sign = in front of it.

32

A B
Animal [f Habitat £
'Camel \Desert
Lion ‘Savanah
'Zebra \Savanah
\Deer \Forest
iPolar Bear |Arctic
'Black Bear !Forest
Dolphin _ }Ocean
Duck ‘Marsh

L1

YWalidakion criceria

Allow:
|List + | [+] Ignare blank
In-cell dropdown
Source:
=42:43 Fi
Clear all Ik l [ Zancel
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In this image, cell E2 is being set up so that items in cells A2 to A9 (surrounded by a dashed
border) will be available as choices for data entry.

E2 - (3 £
A B C L E F
il Animal [ Habitat [
2 Camel Desert =
3 |Lion Savanah Camel
Lion
4 |Zebra Savanah Zehra
5 Deer Forest Deer
Palar Bear
6 Polar Bear Arctic Elack Bear
7 |Black Bear Forest Dalphin
Dk,
8 Dolphin Ccean
9 Duck Marsh

Now, a user can choose from a validation drop list that is available for cell E2.

Using a Formula to Validate Entries
If you select Custom from the Allow drop menu, you can enter a formula to validate your data.
You can base the formula on data from another cell if you wish.

Data Validation

| Input Message | Error Alerk

Walidation criteria

Allow;

|Custnm e | Ignore blank,
Eormula;

| IF(NOT (G4=100), True, False)

e

Here the custom type has been chosen from the Allow drop list and a formula containing an IF
function has been entered. The formula reads: IF(Not(G4=100),TRUE,FALSE).
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This means that if the value entered into cell G4 (the cell that is being validated) is not 100, the
function will return TRUE. If it is 100 the function will return FALSE. If the validation formula
returns true, the data is permitted. If FALSE, the data is invalid. Basically, this formula allows
any number other than 100 to be entered.

100

@ You cannok enter khis value in this Cell

uetry 4 [ Cancel ] [ Help ]

This image shows what happens if number 100 is entered into the cell. Remember, the type of
alert and the message content can be specified when you are setting up the validation rules.

There are many possibilities for setting data validation rules. For example, you can select a
range of cells, click within the range, and click the Data Validation button on the Data Ribbon to
set up validation rules for the entire range. You can also AutoFill a cell with validation rules into
other cells in a row or column. These cells will all have the same validation properties.
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Using Database Functions

Database functions allow you to perform operations on an Excel database that involve multiple
fields. In a sense, they offer some of the power of array formulas, but generally make
worksheets faster because they do not require the same amount of recalculation.

With database functions you can get counts, averages, or sums of your database on selection
criteria involving multiple fields. Implementing database functions is a little like implementing
advanced filters: you have to establish a criteria range first before you use the function itself.

Some useful database functions are:

DSUM Used to create total values in a field based on specified criteria
DAVERAGE Used to average values in a field based on specified criteria
DCOUNT Counts the cells that contain numbers and meet the specified criteria

DMAX and Return the largest and smallest values respectively from records that meet the
DMIN specified conditions.

DPRODUCT Multiplies values in a field according to specific conditions

DGET Returns a single record value from a record that meets the specified conditions.

All of the database functions use the same argument format:

FunctionName(Database range, Field to be returned or calculated, Criteria range).
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Take the following Excel table as an example.

A B C D

1 Day Sales Expenses Profit

2 Mon 2200 400 1800
2 |Tue 2200 400 1800
4 |'Wed 2200 400 1800
5 |Thu 2200 400 1800
6 |Fri 2200 400 1800
7 Weekl 11000 2000 S000
8 |Mon 2100 450 1650
9 |Tue 2133 450 1683
10 Wed 2166 450 1716
11 |Thu 2199 450 1749
12 |Fri 2232 450 1782
13 Week2 10830 2250 8580
14 Mon 2345 500 15845
15 |Tue 2344 500 1844
16 Wed 2343 500 15843
17 |Thu 2342 500 1842
18 |Fri 2343 500 15843
19 Week3 11717 2500 9217
20 Mon 1200 500 700
21 | Tue 2200 500 1700
22 Wed 3200 500 2700
23 | Thu 4200 500 3700
24 | Fri 5200 500 4700
25 Weekd 16000 2500 13500

We will use the DSUM database function to calculate the total profit for all Tuesdays and
Thursdays with Sales greater than 2200 and Profit less than 1900.

Creating a Criteria Range

The first step in using a database function is to set up a criteria range. We do this by entering
the field headings that we want to use exactly as they are in the original data list. For this
example, we will need the fields Day, Sales, and Profit for our criteria range. If we enter these
field headings in cells F1, G1, and H21 respectively, we can then move on to setting up our
criteria.
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This is the criteria range for the DSUM database function.

E F G H 1
Day Sales Profit
T =2200 <1900

In the row under the field headings, we have T*, >2200, <1900. This means that records with a
Day starting with T, Sales greater than 2200, and Profit less than 1900 will be selected for
summation. If you wanted to join the criteria with a logical Or operator, you would offset the
criteria on separate rows (like an advanced filter).

Entering the Database Function

The next step is to choose a cell (H4) to place the function in. To enter the function, activate the
cell and click the function (fx) button on the formula bar. In the Insert Function dialogue box,
choose DSUM from the database category to reveal the Function Arguments box.

First, select your original list with your mouse, or enter the range directly into the Database
data area. Press Tab or use your mouse to move to the Field data area and type Profit (this is
the field that will be summed). Then, put your cursor in the Criteria data area, and select the
entire criteria range (F1:H2) with your mouse. To finish, click the OK button.

| =DSUM([AL1:D25,"Profit",F1:H2)

D E F G H |
ofit Day Sales Profit
1800 T =2200 <1900
1800
1800 I 3586!
1800

You can see the sum of the Profit fields for records that meet the criteria in cell H4.
You could have also activated cell H4, and entered the function directly into the formula bar:
=DSUM(A1:D25,"Profit",F1:H2)

The database range is A1:D25, the field that is being summed is Profit, and the criteria range is
F1:H2.

If you enter a database function directly into the formula bar, remember to keep your cell

ranges accurate, and put the field that will be summed, averaged, or otherwise operated on, in
guotation marks.

www.microsofttraining.net 2007



Microsoft Excel 2007 Advanced 38

www.microsofttraining.net 2007



Microsoft Excel 2007 Advanced 39

Unit 4: PivotTables and PivotCharts

In this unit, you will learn how to:
= Create a PivotTable from a list of data
= Modify a PivotTable to change data display
= Create a PivotChart
= Use external data to create a PivotTable

A major function of any spreadsheet program is to help you derive meaning from your data. An
Excel PivotTable is a great tool for getting perspective on, and analysing relationships between,
the columns and rows of your worksheet.

| A23 - @ £ | Month [+
11 . J.Ad ; S E T DE : 250 § 5;0 00 ° " ’ « —p— i
_Adams outhwest Type I

12 B.Doe Noth  Type3 300 § 600.00
13 M Parker Midwest  Type 4 400 § 80000 :

14 MParker  East Type 5 450 5 900.00 [¥]Month

15 B.Doe West Type 6 500 5$1,000.00 []salesman

16 B.Doe Mortheast Type 1 100 § 200.00

T J.Adams Southwest Type 2 700 $1.400.00

18 B.Doe Morth Type 3 195 5 390.00

19 M_Parker Midwest  Type 4 400 § 800.00

20 A_Smith East Type b 250 5 500.00

21 J.Adams West Type 6 540 $1.080.00

22

23 [Manth__[~1Salesman |~ |[Region |~ |Product |~ Data Tatal

24 =Month 1 |=A Smith [ =IEast Type 5 Sum of Sales 300

25 Sum of Profit 600

26 East Sumn of Sales 300

27 East Sum of Profit 600)

28 =IMNortheas|Type 1 Sum of Sales 100 rag fields between areas below

29 Sum of Profit 200 “F ReportFilter 23 ColumnLa...
30 MNortheast Sum of Sales 100

31 Mortheast Sum of Profit 200

32 A_Smith Sum of Sales 400

23] A_Smith Sum of Profit 800

g‘; BE Do Bl ‘TypeS gﬁm EI g?ol;ts ggg 1] Rowlabels X Values

36 North Sum of Sales 300 Month ¥ |#| | SumofS... ¥
37 Morth Sumn of Profit 600 Sales... ¥ SumofP... ™
38 B.Doe Sum of Sales 300 Region ¥ |

39 B.Doe Sum of Profit 500 Product ¥ | ¥

40 =J Adams [=Southwe]Type 2 [Sum of Sales 250) B [ Defer Layout Update

4 4+ ¥ | Sheatl . Sheet2 .~ Sheet3d ./ ¥1

What is a PivotTable?

A PivotTable is a powerful tool for exploring and analysing information. A PivotTable helps you
organise and manipulate the raw data in your spreadsheet, giving you insight into patterns or
relationships that might not be obvious at first glance. PivotTables also give you the power to
view your data in a different context without changing the original content or structure.

You can base a PivotTable on data in your current workbook or even external data from
another source if you wish. With a PivotTable, you can conveniently drag and drop columns of
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your data to different areas of the table to examine relationships or trends that may not be
obvious in a traditional Excel table or database. You could build several separate tables to
explore how columns from an Excel worksheet relate to each other, or you can use one
PivotTable to do the same thing. With a PivotTable, you can alter the table design without
cutting, copying, pasting, or adjusting formulas and cell references. (These tasks can be
frustrating when dealing with a large volume of data.) In short, PivotTables enable you to
organise your data in meaningful ways without doing a lot of tedious work. You could say that a
PivotTable is like several data tables rolled into one.

Preparing Data to Create a PivotTable

Ideally, source data for a PivotTable should be structured like a traditional Excel table or
database. The source data should have a row of unique column headings distinguishing the
data and there should be no empty columns interspersed within the data. Also, blank rows in a
source list or database can limit the usefulness of your PivotTable.

The following image shows a block of contiguous data that is well suited for a PivotTable.

A B L D E F

1

2

3

4 Mortheast $ 200.00
5 Southwest Type 2 250 § 500.00
B Marth Type 3 300 5 600.00
7 Midwest Type 4 400 § 800.00
g East Type & 300 5 600.00
9 West Type 6 525 §1,050.00
10 Mortheast Type 1 200 5 400.00
11 Southwest Type 2 250 5 500.00
12 MNorth Type 3 300 5 600.00
13 Midwest Type 4 400 § 800.00
14 East Type 5 450 § 900.00
15 West Type 6 500 %1,000.00
16 Mortheast Type 1 100 & 200.00
i Southwest Type 2 700 51.400.00

Notice that there are no empty rows or columns and that every column of data has a unique
label.
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Creating a PivotTable
To create an Excel 2007 PivotTable, just select the range of data that you want to base the table
on and then click the PivotTable button on the Insert Ribbon to display the PivotTable dialogue.

12

FivotTable

-

Create PivotTable @@

hoose the data that you want to analvze
(%) Select a table or range
TablefRange: | Spisae ik s st il 2.7

) Use an external data source

hoose where wou wank the PivotTable report to be placed

(%) New Worksheet
) Existing Workshest

Locatian: Fhz

] 4 l [ Zancel

Selecting PivotTable Data

When the Create PivotTable dialogue box appears, you should notice that you are allowed to
select data from an Excel table or range or from an external data source. If you choose the table
or range option, the PivotTable will be based on the Excel table or range you select.

You can select a table or range by dragging with your mouse before clicking the PivotTable
button (before you invoke the dialogue), or by specifying a range with the keyboard or mouse
after you invoke the dialogue. (When you select your data source, make sure that the column
headings are included.)

If you choose the External Data Source option, you can base your PivotTable on data outside
your current workbook (such as another workbook or perhaps an external database). If you
select the Use an External Data Source radio button, you will be able to display a drop list of
existing connections in the Connection Name field. A typical existing connection could be a
Microsoft Query or a connection you previously made to an Access database for some other
purpose.
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Selecting PivotTable Location

Once you select your data source, you can then choose to locate your PivotTable in an Existing
Worksheet or a New Worksheet. If you choose to locate it in an existing worksheet, you can
specify the location for the upper left corner of the PivotTable by entering it directly into the
Location data field (as a cell reference) or by clicking the target cell with your mouse.

If you choose the new worksheet option, your PivotTable will be located in the upper left
corner of a new worksheet that will be added to your workbook.

In summary, when using the dialogue box, make sure that the range of data that you want to
use is visible in the Table/Range field. Use the radio buttons near the bottom of the dialogue to
choose where in the workbook you want the PivotTable to be located. Once you are ready, click
the OK button to create your PivotTable. When you create your table, a PivotTable field List will
be placed in the same worksheet as your PivotTable.

G H J K lﬂpiwtrahle Field List v x
1 The company Choose fields to add to
2 Profit Table report:
3 Salesman Region Product Sales Profit [Menth
4 240.00 | B Tahlo [[]5alesman
5 Southwest Type 2 270 540.00 — [JRegion
3 Morth Type 3 300 3 600.00 To build a report, choose fields from [JProduct
7 Midwest Type 4 440 880.00 the PivotTable Field List [sales
8 East Type & 390 780.00 f——
9 West Type 6 L

10
11 ! Southwest Type 2 504.00 e
Morth Type 3 320.00 fseis
Midwest Type 4 440 880.00 e
East Type & 455 5 910.00
15 1 West Type 6 570 $1.140.00
100 $ 200.00

17 . Southwest Type 2 700 $1.400.00

18 MNorth Type 3 195 § 390.00 Drag fields between areas below
19 Midwest  Type 4 400 5 800.00 ' ReportFiter [E Calumnla.
20 East Type & 250 § 500.00

21 West Type 6 540 $1.080.00

22

23

24 1] Rowlsbels X values
25

26

27

23

29

30 [] Defer Layout Update

Here you can see a new PivotTable area, and the corresponding PivotTable Field List, placed in
the existing worksheet with the source data.

Adding Fields to the PivotTable

Once your PivotTable appears, you can add information to it by placing checks in the boxes next
to the headings in the PivotTable field list. For this example, checks will be placed next to the
Month field heading, the Salesman field heading, the Region field heading, and the Profit field
Heading.
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A B C o) E 5 G H J iPivntTahIe Field List v x
1 The company Choose fields to add to
2 Profit Table report:
3 Salesman Region Product Sales Profit Filter rows Sum of Profit [#]Month
4 120 § 240.00 [“]salesman
5 Southwest 270 § 540.00 [ -ASmith | 1020 [7]Region
; Noth  Type 3 300 5 60000 B o e
7 Miduest  Type 4 405 530,00 | Nohesst 240 s
8 East Type 390 § 780.00 [=BDee | 600 orofit
9 West 525 §1,060.00 [ Neth | 600
10 204 § 408.00 [ -JAdams 1590/
11 - Southwest Type 2 252 § 504.00 [ Southwest | 540/
12 North Type 3 160 § 320.00 [ west | 1050/ =
13 Midwest ~ Typed 440 5 880.00 [ -MParker | 880
14 East Type § 455 5 910.00 [ Midwest | 880
15 . West Type 6 670 §1.140.00 [-Month2 | 4162
16 100§ 200.00 [ -ASmith | 408
17 ! Southwest 700 $1.400.00 | Northeast = 408
18 North 195 § 390.00 _— Drag fields bereen areas below
19 Midwest  Typed 400 5 800.00 [ Neth | 320 W Reportfiter I Column .
20 East Type 250 § 500.00 [ west 1140
21 e 540 §1,080.00 [ -JAdams | 504
22 [ Southwest = 504
23 [ -MParker 1790/
i‘; __ {5 Row Labels X Values
[ Midwest | 880
2 [=Month3 4370/ Moth T | | SumefP.. T
g CCASm &0 kemn, -
2 s 0 =
29 [ -BDoe | 590
n T T CEloo
The PivotTable will now be populated with data.
H | J ..PivutTahIe Field List v x
Choose fields to add to
report:
Filter rows Sum of Profit Month
[¢]Salesman
Region
[ ]Product
[[5ales
Profit

As you can see in this image, the profit has been organised by Month with a total profit for the
month at the top of the Sum of Profit column heading. It has also been organised by Salesman,
with a total profit for each Salesman being shown in the Sum of Profit column. Because Region
has been checked in the PivotTable field list, you can also see a profit breakdown by region for
each salesman.
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The following “close up” view of the table tells us that the total profit for Month 1 is 4090. The
Salesman A. Smith generated a total of 1020 in profit with 780 from the East region, and 240
from the Northeast region.

The salesman B. Doe generated a total of 600 in profit from the North region. If you click on the
minus (-) sign preceding a salesman’s name, the data for that specific salesman will be
collapsed, and you will only see the total profit for that person as shown in the following
example.

If you click on the (+) sign in front of a name, the data will be expanded again. This holds true
for the (-) sign in front of the Month headings as well.

Creating a PivotTable Frame (Classic PivotTable Layout)

You can also create a PivotTable by creating an empty table frame (also known as a classic
layout) and adding and arranging data in the table by dropping and dragging column headings
onto the frame.

To create a PivotTable frame, click the PivotTable button on the Insert Ribbon to display the
PivotTable dialogue box. From this point, you essentially follow the same process as described
before for creating an Excel 2007 PivotTable. You select a range of data, choose a location for
the table, and click the OK button when you are ready.
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- A =] c D E F G H J K L iPivotTabIe Field List v x
2 F:p:::)rst:e fields to add to
j [CIMonth
5 PivotTable2 []salesman
5 i [[Jregion
To build a report, choose fields ClProduct
g from the PivotTable Field List [sales
] [CProfit
10
1
12
13
14 =
15
16
17
18 Drag fields between areas below
19 7 ReportFilter 5 ColumnLa...
Z | I |

This time, before adding data to the PivotTable table, right click on it and choose Table Options
from the pop up menu.

| PivotTable1 |

Turn on the PivotTa s 10~ A S % oy
work with the

B I E -8 A% 5%
I
e 'L Copy
E Format Cells...
= I: Refresh
[
[

PivotTable Options...

i raﬂw:\'

Show Field List

This will display the PivotTable options dialogue box.
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PivotTable Options

Mame: | PivwotTablez |

Layouk & Farmat | Totals & Filkers | Display | Printing | Dwatka

Display
Shiow expand/collapse buttons

Shows conkesxkual tooltips

Display field captions and filker drop downs
[]iclassic PivotTable lavout (enables dragging of Fields in the grid)i

Display item labels when no figlds are in the values area

Field List
() Sort b0 Z

{(¥) Sort in data source order

[ o, l[ Cancel ]

In the options box, choose the Display tab and then put a checkmark in the Classic PivotTable
Layout box. This will change the Excel 2007 PivotTable into a classic PivotTable frame. (If you
are already working with a classic PivotTable frame, you can clear this checkbox to convert it to
an Excel 2007 style PivotTable.)

A B c D - F G | H J K L iPivotTahle Field List v x
Ll Drop Page Fields Here
Choose fields to add to
§ | — — — report:
== — — [IMonth
;1 —D.‘ [(salesman
6 .8 [CrRegion
7 - [CJProduct
8 o [(sales
9 = [CProfit
v = |Drop Data ltems Here
@
12 o
13 w
14 T =
15| @
16 @
17
18 Drag fields between areas below
19 ¢ ReportFiter =§ Columnla...
20
21
22
23
24
25 1 Rowlabels X Values
26
27
28
29
30 = — [ pefer Layout Update
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Here you can see an empty PivotTable frame enhanced with blue borders. Beside it to the right,
you can see the PivotTable Field List. You can easily add any of the data available in the
PivotTable Field List to your PivotTable by dragging it to the table with your mouse.

Modifying a PivotTable using Classic PivotTable Layout

PivotTables are designed to make working with your data flexible, so that the information can
be arranged in numerous ways, depending on how you wish the data to be presented or
analysed

PivotTable areas
To make the best use of your PivotTable, you should understand what the various areas in a
PivotTable are for.

You can see by examining an empty PivotTable frame that a PivotTable is broken into four main
areas: Page, Data, Row, and Column.

[

A B c D E F

Ak | = | o | = | = | = | =
Jmmhmm_kgmmwmmbmm_L

The Page Field area is ideally suited to column headings (fields) that are used to identify
periodic or organizational groupings of the data in your other columns. For example, you may
have column headings for sales, profit, and expenses, which are grouped according to the
specific month or year over which the sales, profits, and expenses have occurred. In this case,
the month or the year column heading would be placed in the page area of the PivotTable. This
would allow you to populate the table with the data corresponding to whatever page field (year
or month) you select. You can select a given page (year or month) and the table will display the
data for that year or month.
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The Data area provides the underlying context for the rest of the PivotTable. The column
heading you choose for the data area of the table normally has numeric values associated with
it (like units sold, profit, or expenses). This is the kind of data that can be measured and totaled
to reveal trends or indicate relationships between non numeric data.

The Row and Column fields are used to categorize the data you want to examine. When you
choose column headings to be placed in the row and column fields, you can see how your
choices relate to each other in the context of the Data being examined.

As an example, suppose you select a heading like Product Type for the row area, Salesman for
the column area, and Profit for the data area. The resulting PivotTable will show the profit for
different product types across sales people.

A B C D E E

1

2

3 Sum of Profit|Salesman | +

4 |Product | = A Smith B Doe J Adams M. Parker Grand Total
5 Type 1 600 200 a00
6 |Type 2 2400 2400
i |Type 3 16590 1590
8 |Typed 2400 2400
9 |Type & 1100 900 2000
10 [Type 6 1000 2130 3130
11 | Grand Total 1700 27590 4530 3300 12320
12

Now that you have an idea of how the parts of a PivotTable relate, it is easy to specify data for
the table. You just use your mouse to drag and drop items from the PivotTable field list to the
appropriate areas of the table.

Once again, you should specify a column heading (field) that represents numeric values for the

data area. For the row and column areas of the table, drag and drop items that you want to
analyze with respect to the chosen item for the data area.
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Rearranging PivotTable Data
Once a PivotTable has been created, it is easy to rearrange the data if necessary. Note that you
must be using the Classic Layout (as described in the last lesson) to rearrange data.

A B C D E F G H

1

2

3 |Sum of Profit |Region |~

4 |Product ~ |East Midwest  Morth Mortheast Southwest West izrand Total
5 Type a00 al0
6 Type 2 2400 2400
7 |Type 3 1590 1590
8 Type 4 2400 2400
9 Type b 2000 2000
10 | Type 6B 3130 3130
11 | Grand Total 2000 2400 1590 800 2400 3130 12320
12

Here we have a table showing profit by product type across regions.

If we wanted to show sales figures instead of profit figures, you can remove the profit
information from the data area by dragging the Sum of Profit heading in the upper left corner
of the table out of the table area to drop it anywhere outside the blue table borders.

H I J K L 1] M o
I ) I
Phae

Sum of Profit [Region |~

Product |~ |East Midwest  Morth Mortheast  Southwest West izrand Total
Type 1 a4a 848
Type 2 2444 2444
Type 3 1310 1310
Type 4 2560 2660
Type & 2180 2180
Type & 3270 3270
Grand Total 2180 2560 1310 o4a 2444 3270 12622

This will empty the data area.
www.microsofttraining.net
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ol
S

| |Region |~

Product

= [East

Midwest

Morth

Mortheast

Southwest West

| Grand Total

Type 1
Type 2
Type 3
Type 4
Type &
10 | Type 6
11 |Grand Total

WD |00 = | O e | Ll | D =

12

Once the data area has been cleared, it is just a matter of dragging and dropping the Sales field
from the PivotTable Field List to the Drop Data Items Here area of the table.

H J K L M o | Pl pivotTable Field List - x
Choose fields to add to report: EE g
Region |~ i
Product | ~ |East Midwest  MNorth Mortheast  Southwest VWest [Grand Total [Mon
Type 1 []salesman
Type 2 :‘ [¥]Region
Type 3 " ﬁ []Product
Type 4 ﬁ 1 [Sales
Type & [Jprofit
Type 6
Grand Total
In this image, the Sales heading is being dragged from the field list to the Data area of the
table. Once the move is complete, this is what the table will look like:
H J K L M N o 2| PivotTable Field List v x
Choose fields to add to report: _—"_-ﬁ T
Sum of Sales |Region |~ e
Product - |East Midwest  Morth MNortheast  Southwest West Grand Total Mo
Type 1 424 424 f:'es_“’a”
Type 2 | ] 1222 1222 v Region
Type 3 655 T 655 [f]Product
Type 4 1280 1280 [v]Sales
Type 5 1095 1095 [profit
Type 6 1635 1635
Grand Total 1095 1280 655 424 1222 1635 6311

Notice that Sum of Sales is in the upper left corner and the Sales heading has a check next to it
in the PivotTable field list.
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You can rearrange any of the categories of data in your table by following this process of

dragging headings out of the table and then replacing them with headings from the PivotTable
field list.

Hiding and Showing Field Data

You will also notice that the row, column, and page areas of the PivotTable field list have drop
lists associated with them, indicated by small downward pointing triangles.

PivotTable Field List *

=

Choose fields to add to report; Gd

[ Manth

[ ]5alesman

Region

Product -
Sales %
[ ]Profit

You can use these drop lists to rearrange your data according to specific elements in a given
category. The product drop list, for example, will let you see data for only Type 1, or Type 2, or
for a specific combination of types, depending on how you configure the check boxes.

[] (Select All)
[ Type 1
[OType 3
[OType 4
[OType 5
[OTypes

This is the drop list for the Product heading. (Any of the headings in the PivotTable that have
drop lists can be configured in the same way.)

A B c D E

1

2

3 Sum of Sales |Region [«

4 |Product - Mortheast  Southwest |Grand Total
5 [Type 1 400 400
6 |(Type 2 1200 1200
T |Grand Total 400 1200 1600
8

This table only shows data for the products of Type 1 and Type 2, as specified by in the Product
drop list. (By default, the drop lists are configured to show all.)
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In the following image, the Month field has been dragged to the Page area of the table. The

drop list for the Month field can be used to show the data for a specific month, or all of the
months.

| o] -0 x| 1200
A B C D
1 Month lialy [+ |

Maonth 1

Month 2 west |Grand Total

Month 3 400
1200 1200
1200 1600

[] select Multiple tems

[ 0K ] [ Cancel

e
47

As you now know, you can specify and rearrange data by dragging headings from the PivotTable
Field List to the PivotTable itself.
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The PivotTable Tools Ribbon
If you close the PivotTable Field List, you can always get it back by clicking the Field List button
on the Options Ribbon.

-3\ o9~ ¥ Profit Tablexlsx - Microsoft Excel PivotTable Tools - = X
) —_— -
=4 Home Insert Page Layout Formulas Data Review View Options Design W - = X
PivotTable Name: || Active Field: = || % Group Selection || 4 ﬁ ﬂ B o o o = o +l
E ANE 2 i7, L IFEd g Lfe : i
PivotTablel Sum of Sales & Ungroup i ] s’ = nﬂ f —|
- n [T B = = = ﬁl Sort Refresh Change Data Clear  Select Move PivotChart Formulas OLAP Field Field
[ Optiens ~ i Field Settings = || 23] Group Field - Source ™ - - PivotTable *  tools List . Buttons \Headers
PivotTable Active Field Group Sort Data Actions Tools %h-:v\.-‘_'H\de

The Options Ribbon and the Design Ribbon will become available whenever you click inside
the borders of your PivotTable.

Modifying Calculations and Data Area Display

The default setting for PivotTable calculations is SUM. This means that the totals shown in the
Grand Total areas of the PivotTable will be derived from summing the values in the rows and
columns.

A B C D E E G H

1 Month l(aln |~ |
2

3 |Sum of Profit [Region |+

4 |Salesman | = East Midwest  Maorth Mortheast  Southwest VWest Grand Total
5 A Smith 1100 600 1700
& (B.Doe 1590 200 1000 2780
7 |J.Adams 2400 2130 4530
8 |M.Parker 900 2400 3300
9 |Grand Total 2000 2400 1590 a0l 2400 3130 12320
10

11

To modify the way these totals are calculated, right click on the Sum of ‘X’ field in the upper left
corner of the PivotTable. This field represents the data area of the PivotTable (you could also
right click on any cell in the data area of the PivotTable). When you right click on a cell in the
data area or on the cell in the upper left (Sum of ‘X’), you will see a pop up menu with several
options.
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Table Options.
Hide Field List

A B |- L E k G H
1 | Month liam [+
2 4
3 | Sum of Profit|Region | =] . S
- L1 Arial - - g
4 Salesman |~ |[East M Ao n est West Grand Total
5 [A Smith 1100 ~d-A-5 0 E 1700
6 |B.Doe X LI A 1000 2730
7 |JAdams 23 Copy 400 2130 4530
8 |M.Parker 900 #f | Format Cells.. 3300
19[] Grand Total 2000 Number Farmat. 400 3130 12320
111 |#]  Refresh Data
12 sort v
13 ; o
14 I >( Remove "Sum of Profit
15 #Z | Show Details
}S Summarize Data By 4
18 eﬂ Value Field Settings..
19
20
2

Near the bottom of the menu (third from the bottom in this image), you will see an option

54

called Value Field Settings. If you click on this option, you will display the PivotTable Data Field

Settings dialogue box.

Data Field Settings

Source Mame:  Prafit

Custom Mame: |.ﬁ.verage af Praofit

Summatize by | Show values as

Summarize value field by

Surn
_aunt

Choose the bype of calculation that yau wank bo use ko summarize
the data from selected Field

Min
Praoduck bt
Mumber Farmat (0] 4 l[ Cancel

In this dialogue box, you can switch the type of calculation to Count, Average, Max or Min,
Product, Standard deviation, or Variance. For this example, Average has been selected.

If you click the Number Format button, you can choose a format like currency, accounting, or
text for the values in the data area of the table.
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Under the Show Values As button, you can modify the data area values further by expressing
them as percentages or differences.

Clicking OK will incorporate the changes into the PivotTable.

A B C D E F G H
1 | Maonth [l |
2
3 |Average of Profit [Region -
4 Salesman ~ |East Midwest Morth Mortheast Southwest  West Grand Total
5 A _Smith 580 300 425
£ B.Doe 530 200 1000 558
7 JAdams a00 1065 906
g M. Parker 900 g00 a25
9 Grand Total 6666666667 a00 530 266.66666G7 a00 1043.333333| 684 4444444
10

Here you can see that the data field label in the upper left of the PivotTable now says Average
of Profit, and the values in the grand total row and column are averages rather than sums. You
can modify any field that you place in the data area of the table in this same way.

Modifying a PivotTable using Excel 2007 PivotTable Layout

The previous discussion has dealt primarily with PivotTable frames, also known as classic
PivotTable layouts. Now you will learn how to arrange data in the default Excel 2007 PivotTable
layout.

You will remember from the earlier discussion that when you create a standard PivotTable in
Excel 2007, it looks like this:

A B c b E F G H J K L @rivotTable Field List v x
L Choose fields to add to =
2 report: 52 g
j [Month
5 []salesman
6 | To build a report, choose fields Ezfogi:t
7 from the PivotTable Field List
3 [5ales
q I | [CJProfit
o 1
1 prs TR
2
i3] =
14
15
16
17
18 Drag fields between areas below
19 Y ReportFilter 3 Column La...
20
21
22
23
gé 1 Rowlabels X values
26
27 | |
28
30 § o ¥ [ Defer Layout Update
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Here you can see the empty PivotTable on the left and the PivotTable field List on the right.

At the bottom of the PivotTable field list, you will notice a panel of four data boxes.
Drag fields between areas below
“W ReportFilter 3 ColumnlLa...

i Rowlabels X Values

[ ] Defer Layout Update

These boxes are named Report Filter, Column Labels, Row Labels, and Y Values. They
correspond to the Page fields, the Column fields, the Row fields, and the Data Item areas of a
classic PivotTable frame.

Dragging an item from the PivotTable field list to the Y Values data box produces similar results
as dragging the item to the Data items area of a classic PivotTable frame. This holds true for the
other data boxes as well.

As an example, if we drag Month from the field list to the Report filter box, Region from the
field list to the Column Labels box, Product from the field list to the Row Labels box, and Sales
from the field list to the 3 Values box, our resulting PivotTable will look like the following.

A B C D E E G H

1 Month e

2

3 Sum of Sales |Region |+

4 |Product ~ |East Midwest  Morth Mortheast Southwest VWest Grand Total
5 Type 1 400 400
6 |Type 2 1200 1200
7 |Type 3 795 795
8 |Typed 1200 1200
9 |Type & 1000 1000
10 |Type 6 1565 1565
11 | Grand Total 1000 1200 795 400 1200 1565 6160
12
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The corresponding panel of data boxes will look like this.
Drag fields between areas below
“¥ ReportFiter 3 Column La...
Month - Region -
1] Rowlabels X Walues
Product - Sum of S... *
[ ] Defer Layout Update
You can easily drag field headings to and from the data boxes in the panel to rearrange the
layout of the PivotTable.
A B i D E F e H
1 I
2
3 |Sum of Profit Region |~
4 Product |~ |East Midwest  Marth Mortheast  Southwest West Grand Total
5 Type 1 800 800
6 |Type 2 2400 2400
7 |Type 3 1580 1680
8 |Type 4 2400 2400
9 |Type & 2000 2000
10 | Type 6 3130 3130
11 | Grand Total 2000 2400 1590 800 2400 3130 12320
12

Here is a classic PivotTable showing profit per product, across regions. Notice that the classic

table has thick blue borders.
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Formatting a PivotTable

To format a PivotTable, first click on any cell in the table to display the Options tab near the top
of your Excel screen. When you click the Options tab, the Options Ribbon will appear.

() d 9
%)

]

Profit Table.xsx - Microsoft Excel PivotTable Tools

- =1 x
Page Layout Formulas Data Review View | COptions

Home Insert

Design @ - T X
PivotTable Name: || Active Field: = PG A ‘j B o] 1= ] = o +1
2 2 27 | |2 i#; [ m [E] - -+
PivotTablel Sum of Sales & Sl Sl 4 = [ iz] £
— = @ = i = il Sort Refresh Change Data Clear Select Move PivotChart Formulas OLAP Field /- Field
(2 Options - tq Field Settings = | £3] G - Source = - - PivotTable - tools List |Buttons Headers
PivotTable Active Field Sort Data Actions Tools Show,/Hide

Using PivotTables Options Ribbon

At the left of the Options Ribbon, in the PivotTable group, you will find an Options button.
Clicking this button will display the PivotTable Options dialogue box.

PivotTable Options

Mame:

Layout & Forrnat | Totals & Filkers | Display || Prinking Data

Layauk

[ ] Merge and center cells with labels
When in compact Form indent row labels: character(s)

Display fields in repart filker area; |D|:uwn, Then Cwer W |

Report Filker fields per column:
Format

[ ] For error walues show: I:I

Faor empty cells show; |:|

Aukafit column widths on update

Preserve cell Formatting on update

I Ok l [ Cancel

Under the Layout & Format tab, make sure the “Preserve cell formatting on update” box is

checked (it should be by default). This will ensure that any formatting you apply will be retained
if the table is modified or refreshed.
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Under the Totals & Filters tab, you can specify if grand totals for rows or columns will be
shown.

Under the Display tab, you can configure how filter drop downs, field captions, expand/collapse
buttons, and contextual tool tips are shown.

Under the Printing tab you can alter the layout of a PivotTable printout.

Finally, under the Data tab you can specify PivotTable data options, like having the table
refreshed when the workbook opens.

Click OK when you are finished with the PivotTable options dialogue.

Using PivotTable Design Ribbon

In Excel 2007, the easiest way to format your PivotTable is to use the new PivotTable Styles
that are provided on the Design Ribbon. When you click on a cell in your PivotTable, an Options
tab and a Design tab will appear near the top of the Excel screen. Clicking on the Design tab will
reveal the Design Ribbon.

Eﬂ«-. H9- M Profit Table.xlsx - Microsoft Excel PivotTable Tools - = X
—" Home Insert Page Layout Formulas Data Review View Options Design ® - 3 X
=== =.§ = === | Row Headers Banded Rows

Subtotals Grand | Report Blank || & Column Headers Banded Columns
- Totals = | Layout =~ Rows ~

Layout PivotTable Style Options PivotTable Styles

On the Design Ribbon, you can click on one of the preset styles in the PivotTable Styles group to
quickly apply preset formatting to the table. There are also checkboxes in the PivotTable Style
Options section of the ribbon that will let you specify banded columns or rows, row headers, or
column headers. At the left of the ribbon are controls that you can use to view or hide subtotals
and grand totals and to specify a PivotTable report layout type.
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Here is a style with banded rows applied to an existing PivotTable.

Using the Home Ribbon

If you would like to apply specific formatting to a table that is not available as a style, you can
always select a range of cells from the table and use the buttons on the Home Ribbon to format
the selected range. Another method is to select a range of cells from the table, right click in the
selected range, and choose Format Cells from the drop down menu. You can then choose from
a series of tabs in the format cells dialogue box that will let you select number formats, font
styles, borders, and protection options.

Refreshing a PivotTable

The data in a PivotTable is not linked directly to the source table or range. Instead, the
PivotTable is based on a hidden copy of the source data that is kept in memory by Excel. This
means that changes to the original source list or database will not be automatically updated in
the PivotTable. If you make changes in the source data, you must refresh the PivotTable to
update it.

You can refresh a PivotTable by clicking the Refresh button on the Data Ribbon or on the
Options Ribbon.

You could also right click on a cell in the data area of the table and then click the Refresh Data
option from the pop up menu.
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Here is a range of data and a PivotTable that uses the data range as its source.

A B c D E F G H I J K L M N
1
2 Sum of Profit [Region [~ ]
3 Salesman | » East Midwest  Morth MNortheast Southwest West
4 Northeast  Type 1 $ 200.00 A.Smith 1100 600
5 Southwest Type 2 250 § 500.00 B.Doe 1590 200 101
6 Naorth Type 3 300 § 600.00 J.Adams 2400 21]
i Midwest Type 4 400 § 800.00 M Parker 1350 2400
8 East Type & 300 § 600.00 Grand Total 2450 2400 1590 800 2400 KK
9 West Type 6 525 $1.050.00
10 Northeast  Type 1 200 § 400.00

If we change the sales for A Smith in the East, (in the source data range), there will be no
change in the PivotTable. (The data in cell E8 has been changed to 20000 and the corresponding
profit in cell F8 is now 40000.)

A B c D E E G H | J K L M M
1
2 Sum of Profit [Region [+ |
3 Salesman | > East Midwest  Maorth Mortheast Southwest West
4 Northeast  Type 1 100 §  200.00 A_Smith 1100 600
5 Southwest Type 2 250 5 500.00 B.Doe 1590 200 10
6 North Type 3 300 § 600.00 J.Adams 2400 29
7 Midwest  Type 4 400 $  800.00 M._Parker 1350 2400
8 East Type & 20000 5$40,000.00 Grand Total 2450 2400 1590 800 2400 3
9

West Type 6 525 § 1,050.00

Here is the same data and PivotTable after the PivotTable has been refreshed. Notice that cell
14 now has a value of 40500.

A B E D E F G H | el K L M N i
1
2 Surm of Profit [Region [+ ]
3 Salesman | = East Midwest  North Mortheast  Southwest West
4 Mortheast  Type 1 100 § 20000 A Smith 40500 600
5 Southwest  Type 2 250 5 500.00 B.Doe 1590 200 10
6 MNorth Type 3 300 5 60000 J.Adams 2400 21
7 Midwest  Type 4 400 5 800.00 M.Parker 1350 2400
8 East Type & 20000 $40.000.00 Grand Tatal 41850 2400 1590 800 2400 3
9 J Adams West Twne A A25 % 10R0 00

Creating a PivotChart
In Excel 2007, you can create a PivotChart from scratch, or you can create a PivotChart based
on an existing PivotTable

From an Existing PivotTable

To create a chart based on an existing PivotTable, simply click a cell in the table and then click
on a chart type from the Charts area on the Insert Ribbon. You can select any chart type except
XY Scatter, Bubble, or Stock charts.

www.microsofttraining.net 2007



Microsoft Excel 2007 Advanced 62

G H | J b L M M
Sumn of Profit |Region |+
Salesman | = |East Midwest  Morth Mortheast Southwest West
A Smith 900 GO0
B.Doe 1590 200 10
J.Adams 2400 21
M.Parker 1350 2400
Grand Total 22580 2400 1590 a00 2400 3
3000
2500
2000
B Fact
B pidwest
1500 Morth
B portheast
B Southwest
1000 West
500 I
) 0

A.5mith B.Doe lL.Adams M.Parker

In the image above, a basic column chart has been selected and created from an existing
PivotTable. This particular chart shows profits generated by each salesman broken down over
regions.

Any changes or rearranging of field values in the PivotTable will be automatically reflected in
the PivotChart.

If there are changes made to the source data for the PivotTable, any of the Refresh options
previously mentioned will update both the PivotTable and the PivotChart. This makes the

PivotChart every bit as malleable as the PivotTable upon which it is based.

Once you create your chart, you can click on your chart area and then display the Design
Ribbon which will allow you to apply a preset format to your chart via the Chart Styles buttons.

Keep in mind that all chart types may not be equally suited for displaying your PivotTable data.
Pick the chart type that most clearly illustrates the point you want to put forward.
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Without an Existing PivotTable

You can also create a PivotTable/PivotChart combination from scratch by choosing the
PivotChart option from the PivotTable button’s pop up menu. Remember, the PivotTable
button is located on the Insert Ribbon.

o— [ =
2]
[PivotTable| Table | Picture

-

id| = PivoiTable
il F‘imtghart%

When you click the PivotChart option in the PivotTable button menu, you will see the following
PivotTable with PivotChart dialogue box.

Create PivotTable with PivotChart

Choose the data that wou wank to analyze
(¥} Select a table or range
Table/Range:

i) Use an external data source

Choose where you wank the PivokTable and PivotChart to be placed

%) Mew Workshest
i) Existing Workshest

Location: ERz

[ Ok l [ Cancel

In this dialogue, click in the Table/Range field to place a cursor inside and then select the range
of cells that you want to use from the spreadsheet. You can also select the range before
invoking the dialogue if you wish. Once the range or table has been selected, you can choose to
place the new table/chart on a new worksheet, or on the existing worksheet, by selecting the
appropriate radio button. In the image above, the New Worksheet option has been selected. As
soon as you are ready, click the OK button to create the new PivotTable/PivotChart
combination.
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A B c D E F G H J K i L PivotTable Field List v x

13
Choose fields to add to

14 report:
i [Manth
[]salesman
[JRegion
[CJProduct

21 [JProfit

22 =
23 PivotTable2

24| To build a report, choose fields
25| from the PivotTable Field List

Drag fields between areas below
7 ReportFilter [ Series Axis

i Category... X Values

% Dbt L Ot Y e s T T . D B layei (i
If you wish, you can right click on the PivotTable area, select the PivotTable Options item from
the Pop up menu, and then choose the Display tab and check the Classic PivotTable Layout
option to create a classic frame.

A B C D E F G H T K L oween| iPivotTable Field List v x

Eehp(::st:e fields to add to
[Month 1

[]a.5mith

[northeast

CType 1

[J200

[] s400.00

Drop Page Fields Here |

Drop Column Fields Here

Drag fields between areas below
7 ReportFilter 5 Series Axis

Drop Data Items Here

i category... X Values

alaH splelq Moy doiq

||t wo|wlw|mamalralmlre Mmool alalalaalala|a
bl b= =R R S e e R b e el el e el B = L S R N N RS VL

Here you can see a classic PivotTable frame, empty PivotChart, and PivotTable field list.
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Your PivotChart will first appear empty, very much like your basic empty PivotTable. When you
drag field headings from the PivotTable field list over to your Table frame, the data from the

fields will also begin to populate the chart. In a sense, the layout that you create for the actual
PivotTable will be mirrored automatically in the PivotChart.

If you prefer to build your PivotTable without switching to the classic layout, the chart will be
created automatically as you drag your field headings to the panel of data boxes at the bottom

of the PivotTable field list.

'ipivotTahle Field List

| |
Column Labels |~ |

Choose fields to add to report:

v x

Wiy

[Month

G H
1
2
3 ASmith  Mortheast Type 1 240.00
4 Southwest Type 2 270 $ 54000 Row Labels | v [East
5 Morth Type 3 300 % 600.00 A_Smith
6 Midwest  Type 4 440 5 830.00 B.Doe
7 East Type & 390 $ 780.00 J.Adams
8 West Type 525 $1.050 00 1M Parker
9 Narth K
10 PivotChart Filter Pane v X e
" Active Fields on the |§| |
12 PivotChart =i 1
13 |
14 “F  Report Filter | os
12 1]  Aodis Fields (Categories)
17 |Salesman i_:_:| I o0&
18 |
19 “H Legend Fields (Series) | 04
20 |Region E“ :
2 0.2
22 E Values
23 0 T T T
3451 ASmith B.Doe l.Adams M.Parker
26
27
28
29
30
M 4 » M| Sheetl ~Sheet? . Sheet3 . ¥ 0| m

W East

B Midwest
B North

B Northeast
B Southwest

B West

=
[¥]Region

i |Product

[sales
[CJProfit

Drag fields between areas below:

¥ Report Filter A LegendFields ...
Region A
ot
-
=]
1] AxisFields (Ca... X Values

Salesman A

[] Defer Layout Update

Here is the chart and PivotTable after dragging field headings from the PivotTable field list to
the appropriate table locations. You can easily format the PivotChart by clicking on the chart
area, and then using the Styles on the Design Ribbon to choose a preset design.

www.microsofttraining.net

2007



Microsoft Excel 2007 Advanced 66

= A = Profit Tablexlsx - Microsoft Excel PivatChart Tools - =

Home Insert Page Layout Formulas Data Review View [ Design Layout Format Analyze @ - T X

o e bk kbl bk bk bl hd b
;p:m -\‘Dm % |I| I|| |I| I|| |I II |I II |I II |I II |I II II II
. Lk hd hd hd bd bd bd ki

Ve o ok bl bl bl bl bl bl ki

M.Parker Midwest

ASmith  East
it Il Il ok bk kb b b b
9
10 PivotChart Filter Pane * x = -
" Active Fields on the = Su ¥
12 PivotChart E ] | 1

14 v Report Filter
i
1: f  Axis Fields (Categories) 2 4 Midwest
1T |Salesman E| 15 4 H North
18 Legend Fields i . W hortheast Drag fields between areas below:
2 iﬁ Genes) E| 1 W Southwest “ Report Filter 4 Legend Fields ...
20 Region :
21 05 1 =west Region v
29 E Values
23 o -

Count of Product

24
P ASmith Bl 1. Adams M.Parker {1 AxisFields (Ca... X Values

% L o Salesman M Count of Pro... =

00| = | || d Lo |

4 4 » v| Sheetl <Sheet2  Sheet3 , ©J [l i
Ready | |

(Note the new ribbons available for formatting and editing PivotCharts.)
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Creating a PivotTable Based on External Data

When you select the Insert Ribbon, PivotTable button, you can select the Use an External Data
Source radio button to create a PivotTable from external data.

Create PivotTable

hoose the data that you want to analvze

) Select a table or range

Table/Range: | s |

(#)ilse an external data source!

[ Choose Conneckion, ., ]

Connection name:
_hoose where wou wank the PivotTable report to be placed

) Mew Worksheet
(%) Existing Workshest

Location: | Sheet11§1421

i)
i

[ o, l[ Cancel ]

Connecting to External Data

When you do this, you will be able to select from a list of existing connections (if there are any)
to use as a data source. (If there are no existing connections, you will see the Choose
Connection button as shown in the figure above.)

Create PivotTahle

Choose the data that wou want ko analvze [l
() Select a table or range in this Excel workbook, !

ToblefRange: | E{

() Use an external data source

Connection name: |

Databasel
M3M MoneyCentral Investar Currency Rates
(%) Mew worksheet Query from MewSource

Choose where you want

e Cars
O Existing Worksheet MyDatabase
lmealiary | <Al Existing Connections... =

5

T T

When you select an item from the list and click OK, you will see the PivotTable area and
PivotTable field list arrangement as before, the difference being that now the field headings in
the PivotTable field list will be from the external data source that you selected.
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A B G D E E G H 1 J K 'ﬁpivnﬂable Field List v x
1
s E:p:::i:e fields to add to
3 [C]cost per Item
2 [Field1
5 O
[CJrtems Sold
6 To build a report, choose [Joverhead
7 | fields from the PivotTable [erice
8 Field List [IProfit
9 [Total Sales
10
341}
12 3
13
14
15 Drag fields between areas below
16 ¥ ReportFiter 2 Columnla...
17
18
19
20
21 1] Rowlabels X Values
22
23
24

a
n

You can now drag and drop the field headings into the panel of data boxes to build your table.

Depending on the external data source you choose, it is possible that you may have to enter a

user name/password combination to get access to the data (as shown below).

Y Data Link Properties

Provider Connecti¥| Advanced | Al |

Specify the following to connect ta this data:

1. Enter the data source and/or location of the data:

[rata Source: | C: M yfoldersCars. accdb |

2. Enter infarmation ta log on to the server:

(%) Use a specific user name and password;

Jser name: |.-’-‘-.|:|min |

Blank password Allow saving password

Test Connection

0k, I’ Cancel ]’ Help

)
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Once you have entered the appropriate information in the fields provided, click the OK button
to begin creating your PivotTable.

You can also click on the Existing Connections button in the Data Ribbon and then select a data
source from the dialogue box that appears.

Existing Connections

Show: | All Connections v |

Select a Connection:

Connections in this Workbook -

Databasel
gz [Blank]
Databasel1
LT Band
Query from NewSource
58 [Blank]
Connection files on the Network
<No connections found>
Connection fileg on this computer

o 166.tmp
Shortcut

—5  26Ltmp
Shortout
Cars carTablel
[Blank]

=
ﬁ Databasel Sheetl
1 [Blank]

MSN MoneyCentral Investor Currency Rates

[Blank]

MSN MonevCentral Investor Maior Indicies A

Com ) (o)

Once you select one of the data source connections, click the Open button in the lower right to
reveal the Import Data panel.

Import Data

Select how wou want o view this data in vour workbook,
E ) Table
id ©F
nh ) PivotChart and PivokT able Report
a

=3
Whete do wau want ko put the data?
(%) Existing worksheet:

| =Ag4
) Mew worksheet

| T

Once you see this panel of controls, you can specify a Table, a PivotTable Report, or a
PivotChart and PivotTable report, for your imported data. You can also specify a new or existing
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worksheet for your PivotTable location. Once you are finished making your selections, click the
OK button to create your PivotTable frame and PivotTable field list.

If you do not have any existing connections, you can create a new one as long as you have
access to an external data source. To create a new connection, use the From Other Sources
button on the Data Ribbon.

i ,n\‘-, = v Profit T
W Ciad
—-‘} Home Insert Page Layout Formulas Data Review
4 From Access o = || Connections 4 Y
LB i | E)l z Z|A
_,},Fr::um Web = - 23T Properties
X From Other Existing Refresh - il Sort
5] From Text Sources™ || Connections All= == Bdit Links
Get N l¥rom SQL Server
==z Create a connection to a SQL Server table. Import data
- into Excel as a Table or PivoiTable report.
51 From Analysis Services
i ‘ Create a connection to a SOL Server Analysis Services cube,
— Import data into Excel as a Table or PivotTable report.
s From XML Data Import
ﬁ Open or map a XML file into Excel.
s From Data Connection Wizard
j Import data for an unlisted format by using the Data
— Connection Wizard and QLEDE.
ﬁ From Microsoft Query
= Import data for an unlisted format by using the Microsoft
—— CQuery Wizard and ODBC,

You can create a connection to an SQL server, an Analysis Services cube, or with Microsoft
Query if you wish. Once you have created a connection to an external data source, you can
proceed to create your PivotTable by following the same procedure used for an existing
connection.

You can import data directly from an Access database by using the From Access button on the
Data Ribbon.

-5 From Access

When you click this button, a Select Data Source dialogue box will appear, allowing you to
navigate to a given Access database.
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Tools -

Lok in: | i My Computer v | @-0h| X CEiER-

B Ty Recent &3‘:& Floppey (A:)

Documents = cal }
) r\*:y Metwork | | L DVD-RAM Drive (D1}

AizE=s [¥5hared Documents
[} Desktop (o) Mickey's Documents

Cornpuker
ay

Dacurments

File name: |

hd | Mew Source...

Files of bype: |.C\ccess Databases

v

Op

en l[ Cancel ]

When you select a database and click the open button in the lower right of the dialogue, you
will be presented with the familiar Import Data panel.

Import Data

Select how wou wank to view this data in wour workbook,

:j ) Table

il © PivatChart and PivatTable Repart

Where do vou want to put the data?
(%) Existing worksheet:

=

| =$aga g
() Mew worksheet
[P[aperties... ] [ (a4 ] [ Cancel ]

Once again, you can use the options in the import data panel to specify the type and location of
the table you want to build from the imported data.
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Here is an Access database table containing the source data.

All Access Objects - « [[53 stmeu‘-\

Tables & D - Fieldl -| ltemsSold - Price ~| Total Sales ~|Costperlten -| Overhead - Profit -

3 sheett 1 Regionl 200 10.5 2100 2.3 45 1595
2 Region2 200 44 8800 2.3 45 8295
3/ Region3 25 10.5 262.5 2.3 45 160
4 Regiond 200 44 8800 2.3 50 8290
5 Region3 23 10.5 241.5 2.3 70 118.6
6/ Regiont 360 10.5 3780 2.3 70 2882

7]

Here is a classic PivotTable frame and field list created by importing the data from Access.

=7
& PivotTable Field List v x

F;;;st:z fields to add to
| [[]Cost per Item
[CField1
Om
[1tems Sold
[Coverhead
[CPrice
10 [CProfit
11 []Total Sales

w0~ || &tk =

Refreshing PivotTable Data
Once you build a PivotTable using external data, you can refresh the table by clicking the

Refresh button on the Data Ribbon. This will update the PivotTable with any changes made to
pertinent data in the source database.

- :_Q'J Connections
gl

ff‘F‘roperties
Refgashyy: sttt
AI = LUIL L o LU

You can also refresh the PivotTable by right clicking a cell in the table and selecting the Refresh
option from the pop up menu.
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Unit 5: Using ‘What-If’ Analysis Tools

In this unit, you will learn how to:
= Create and view different scenarios
= Use the Goal Seek utility
= Use the Solver utility
= Create one and two input data tables

Using Scenarios in Excel

In business, it is often beneficial to explore multiple scenarios for a given situation to see what
combination of factors gives the best results. With Excel 2007 you can easily explore multiple
scenarios based on the same worksheet layout.

In Excel, a scenario can be described as a set of cell values that is saved and substituted into
your worksheet as required. If you have multiple scenarios saved, you can load different
scenarios into your worksheet and compare and contrast them to see which one gives the best
results. Since the worksheet will be fully calculated according to the given set of scenario data
being used, you can compare and contrast the results of one set of data (scenario) with another
by simply switching between different scenarios. The end result is that scenarios provide a
great way of performing “What if?” analysis.

You might use scenarios to represent different budget options, evaluate different financial
forecasts, or to compare different data projections based on a number of factors. The data that
makes up your scenario is saved with your workbook, but remains hidden until you use the
Scenario Manager to load the scenario data. All of the scenarios you create are just versions of
the same worksheet layout, with each different scenario having different values for certain
cells.
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W00 | ~|a ||| pa |

A

Month1
Month2
Month3
Monthd
Month5
Month6
Month7
Month8
Month9
Month10

Creating a Scenario
When you are creating scenarios for a worksheet, it is a good idea to create a base scenario
with the actual or current data for the worksheet and name it appropriately. This way, when
you are exploring the scenarios you have created, you will always be able to return to the
original (or actual) data.

100000

Store 2 100234 5000
Store 3 100468 5000
Store 4 100702 5000
Store 5 100936
g;g; Add Scenario ri|r‘5__<| U
Stor{ Scenario name:
Staor |Scenari01|
Star ]
Changing cells:
FFP: ] =
Ctrl+click cells to select non-adjacent changing cells,
Comment:
|Created by Ma on 6/21/2006
|
!
Protection
Prevent changes
[ Hide
oK l [ Cancel

= EE |=3] Data validation -
[Fi Consolidate

Textto Remove — -
Columns Duplicatesl-—? What{fﬁﬂalysmvl

Dat SCenario Managﬁ..

Goal Seek...
Data Table...
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When you click on this option, the Scenario Manager dialogue will appear.

74

To create a scenario in Excel, begin with the worksheet that you want to add scenarios to and
click the Scenario Manager option from the What-If-Analysis button on the Data Ribbon.
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Scenario Manager,

SCenarios:

Mo Scenatios defined, Choose Add to add scenarios,

Changing cells;

Comrment:

Close

To create a scenario, click the Add button to display the Add Scenario dialogue box.

Add Scenario

SCenario name:

Changing cells:

EF2L

¥

Ckrl+click cells ko select non-adjacent changing cells,

Carrment:

Created by Joe Smith on 10/6) 2006

Prokection
Presvent changes

[ ] Hide

Cancel

The Add Scenario dialogue is used to specify a name for the given scenario and to enter the

cells that will have value changes according to this scenario.

75

To enter a name, make sure that your cursor is in the Scenario Name text box and type a name

that describes the scenario you are creating.
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Next, decide which cells you want to change with this scenario, and then put your cursor in the
Changing Cells text box. Select the cells that will be changing with your mouse, and remember
to use the Ctrl button for non adjacent selections.

If the Add Scenario dialogue box gets in the way when you are selecting cells, you can drag it to
one side with your mouse, or collapse it by clicking the Collapse Dialogue button.

ﬂ

You can also add some remarks describing the scenario in the Comment area of the dialogue
box if you wish.

You will see two check boxes at the bottom of the add scenario dialogue that are labeled
Prevent Changes and Hide. If you check the Prevent Changes box, changes to this scenario will
not be permitted if the corresponding worksheet is protected. If you check the Hide box, the
scenario will be hidden if the corresponding worksheet is protected.

Once you enter a name, select the cells to be changed, and add some comments; click the OK
button to show the Scenario Values box.

Enter walues For each of the changing cells.

L $Ff4 A
2 tF$5 540
3 tF$6 600
4 $F47 |80
5 $F$a | 780 v

o) (o

Here you will see a series of text fields labeled with the cell references for the corresponding
changing cells. In each text field, you should enter the appropriate value for this scenario.

When you use this scenario, the values you enter here will be loaded into the corresponding
worksheet. Remember, you can move between text boxes by pressing the Tab key.

Click the OK button to create the scenario, and you will then see the Scenario Manager box with
your newly created scenario available in the Scenarios area.
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Scenario Manager

SCenarios:

Delete

Edit...

Merge...

Surnrnary., ..

Changing cells: |$F$4:$F$21 |
Comment: Created byJoe Smith on 10/6/2006

[ Shio l [ Close

In this dialogue box, you can see the changing cells in the Changing Cells area and any
comments you entered for this scenario are visible in the Comment area. If there is an
assortment of scenarios in the Scenario Manager, just select one and then click the Show
button to see the results of the given scenario in the spreadsheet.

Creating a Scenario Summary Report
To create a summary report for a given Scenario, click the Scenario Manager option under the
What-If Analysis button on the Data ribbon.

=4 Data Validation ~

= =
E & Consolidate

Textto Remove — -
Columns Duplicatesl-—? Whﬁt-lfﬁ-”E'FSli'l

Drat

Scenario Managﬁ..
Goal Seek...
[Data Table...

When the Scenario Manager dialogue appears, click the Summary button.
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Scenario Manager

SCenarios:

Delete

Edit...

Merge...

Surnrnary., ..

Changing cells: |$F$4:$F$21 |
Comment: Created byJoe Smith on 10/6/2006

[ Shio l [ Close

This will display the Scenario Summary box. Here you can choose to create a PivotTable (based
on the scenario data) or a scenario summary by selecting the appropriate radio button.

Scenario Summary |E”E|

Repork bype
{;_} SCEnario summary

(") Scenario PivokTable repart

Resulk cells:

| =$143:41421]

o)
il

[ oK ]’ Cancel ]

In this example, the Scenario Summary button is selected. The next step is to select the result
cells that you want to be shown in the summary report. Finally, click OK to create the summary.
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Scenario Summary

Motes: Current Values column represents values of changing cells at
time Scenario Summary Report was created. Changing cells for each
scenario are highlighted in gray.

1
2
+ 3 Current Values: Projection Projection2
- 5 Changing Cells:
6 $C%2 40000 100000 40000
7 $C53 120000 100234 120000
8 $C%4 100468 100468 100468
9 $C3%5 100702 100702 100702
10 $C%6 100936 100936 100936
11 $C7 101170 101170 101170
12 $Cs8 101404 101404 101404
13 $C%9 101638 101638 101638
14 $CH10 101872 101872 101872
L 15 $CH11 102106 102106 102106
- 16 Result Cells:
|_- 17 $H%2 6200 53800 -6200
18
19
20
21
22
23

The summary report will be created and inserted into a new worksheet. The report contains a
list of cell references corresponding to the changing cells in your various scenarios. It also
contains a column of current values for the changing cells, as well as columns of changed values
corresponding to each of the available scenarios (Current values, Projection1, Projection2).

There is also a row of scenario names across the top of the columns to identify which scenario a
given column of values belongs to. (The scenarios in the report shown above are: Current
values, Projectionl, and Projection2.) At the bottom of the report, you can see the values for
the results cells that correspond to each scenario.

Saving Multiple Scenarios
To save multiple scenarios for a worksheet, choose the Scenario Manager option from the
What If Analysis button to display the Scenario Manager dialogue.

Use the Add button in the Scenario Manager to create as many scenarios as you require. All of

the scenarios you create for a given worksheet will be available in the scenarios list in the
Scenario Manager dialogue.
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Scenario Manager,

SCenarios:

Projeckionl
Projectionz
Projections

Projectiond Ll

Edit. ..

Merge...

Summary. ..

Changing cells; |$C$2:$C$11

Caomment: The Sales column will be changed.

[ Shiow l Close

In this example, you can see four scenarios in the scenario list. These scenarios will be saved
with this workbook when the workbook itself is saved. When you open the workbook, you can
see the available scenarios by displaying the Scenario Manager.

To load a scenario into the worksheet, select it from the Scenarios list and click the Show
button. To remove a scenario, select it and click Delete. To make changes to a scenario, select it
and click the Edit button.

You can have a different set of scenarios for each worksheet in your workbook. When you

display the Scenario Manager, only scenarios for the currently active worksheet will be shown
in the Scenarios list.
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Using Goal Seek

Goal Seek is another useful what-if analysis tool provided by Excel. With Goal Seek, Excel will
find a value for a specified cell that makes a given worksheet formula equal to a value that you
define. In other words, you can set a formula to a value (goal) that you would like to attain, and
then specify one of the cells that the formula references as a cell that Excel can adjust in order
to reach the goal.

Take the following worksheet as an example.

A B C D

1 Manufacturing Budget

2 |Units sold 96

3 Priceperunit S 5.00

4

5 Costperunit $ 4.75

& Owverhead 5 75.00

7

8 Profit $ (51.00)

The worksheet clearly shows a negative profit (loss) for the current worksheet values. We can
use Goal Seek to find a break even point based on changes to a cell that is referenced (directly
or indirectly) by the profit formula in cell B8. The profit formula is Total Income - Total
Expenses, or B4 - B7. Cell B2 contains the number of units sold. This will be the cell that we will
adjust to break even.

First, select cell B8 (the cell with the profit formula), and then invoke Goal Seek by choosing the
Goal Seek option from the What-If Analysis button on the Data Ribbon.

A B C D E F ]
1 Manufacturing Budget
2 |Units sold 96
3 Price perunit $ 5.00 Gu;al T ﬁ”ﬂ
a bl
5 Costperunit $§ 4.75 Set cell = 3
& Overhead § 75.00 Ta value: | |
7 By changing cell: | Rz
8 |Profit 5 [51.00
g [ O ] [ Cancel ]
10

Cell B8 is entered into the Set Cell text field, because that is the cell that you selected just
before invoking Goal Seek. In the To Value text field type 0 and in the By Changing Cell field
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enter B2 (by typing it in directly or by clicking with your mouse). The resulting Goal Seek box

should look like the following.

Goal Seek

Set cell: |EB 5.5

To walue: |IZI |

By changing cell: | E2] i
[ (04 l [ Cancel ]

If you click the OK button, Goal Seek will find a value for Cell B2 (Units sold) that will make the

profit equal to O (break even).

A

Units sold
Price per unit

Cost per unit
Overhead

Profit

L= = R RN = I B R TR N R

=
=

B . D
Manufacturing Budget
EWUN Goal Seek Status
5 5.00
Goal Seeking with Cell B&
found a solution,
5 4.75
Target value; 0
5 75.00 Current value:  $-
S 5 (0] 4

The Goal Seek Status box reports that a solution has been found. You can see the value 300 in

cell B2. This means that if all other variables remain unchanged, you must sell 300 units to

break even. Clicking the Cancel button will restore the original worksheet values, and clicking
OK will enter the Goal Seek solution values into the worksheet.

You can just as easily use Goal Seek to find the price per unit or the cost per unit that would

make the worksheet break even.
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Using Solver

Sometimes, when dealing with more complex problems, Excel data tables or the Goal Seek
feature cannot provide the kind of forecast or analysis you are looking for. In this type of
situation, Excel 2007’s Solver feature might be able to help.

The Solver is an Excel feature that is designed for optimising systems of equations subject to
specific constraints. The Solver can be used to find optimal solutions for linear programming
problems involving multiple equations and multiple unknowns. An optimal solution might be
one that maximizes profit, or it could be one that minimizes costs. Basically, the optimal
solution will depend on the context of the situation and what you are looking for.

If you are trying to solve a complex problem, the Solver will require certain information for it to
work correctly. You will have to designate a formula that references the unknowns you want to
solve for, and you will have to define constraints that model the given situation. The best way
to get an idea of how Solver works is to see it used in an example.

Checking Solver Installation

First, since Solver is an Excel add-in, it may not yet be installed. You can check this by clicking
the Data tab to display the Data Ribbon. You may see the Solver button to the far right of the
ribbon.

= ¥ PracticeExercise2.5.xlsx - Microsoft Excel -

o

— Home Insert Page Layout Formulas Data Review View @ - T x
5, : - = = =" e 3 - =12
g5 From Access I5|J ﬁJ @ |55] Connections al E LF i f ;;Lg =] Data validation % Group z
g From Web —13 — ) === T Consolidate @ Ungroup — “=

. From Other Existing Refresh il sort Filter 7 Textto  Remave 1 r
(S FromText  spurces~ | Connections Allr = 47 sdvanced || Columns Duplicates =2 Whatf Analysis~ || £ subtotal
Get External Data Connections Sort & Filter Data Toals Outline G || Analysis

If there is no Solver option, the Solver has not yet been installed. To install the Solver, display
the Office menu and click the Excel Options button at the bottom.

When you see the Excel Options window, choose Add-Ins from the panel on the left, and then
use the drop list at the bottom to specify Excel Add-ins.

Manage: QST b G0

When you are ready, click Go to display the Excel Add-ins.
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Add-Ins available:

W 2ralysis ToolPak
[ ] Analysis ToolPak - YB&
[ | Conditional Sum YWizard
:I Euro Currency Tools
[ ]Internet Assistant YEA
B v

[ Lookup Wizard A

Solver Add-i
o fe
Analysis ToolPak,

Provides data analysis tools For statistical and
engineeting analysis

When you see the Excel Add-Ins box, put a check next to the Solver Add-in option in the
available add-ins list and click OK. When Excel finishes installing the Solver, you should be able
to access the Solver option on the Data Ribbon.

When to use Solver
In order to use the Excel Solver, you must set up the worksheet correctly. This requires a solid
understanding of the problem you are trying to solve.

The following example involves a business that assembles and sells computers. The business
sells two desktop models: the Budget PC and the Power PC. The Budget model is less powerful
than the other model, but the price is very reasonable. The Power PC has more computing
power and storage than the budget model, but it is also more expensive.
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A B C D E F G H
1 Computer Assembly
2
3 Hardware labor Software labor # Assembled Price Revenue Total SW hours Total HW hours
4 BudgetPC 3 1 550 ] a 1]
5 Power PC 4 2 1200 0
6 |Total 0 0
7
8
9 Constraints
10 Hardware Hrs == 80
11 Software Hrs <= 30
12 # Power pc<= 10
13 #assembled »= 0
14

From the worksheet, you can see that it takes 3 hours of hardware labour to assemble the
Budget PC and 4 hours of hardware labour to assemble the Power PC. Once the hardware is
assembled, it takes 1 hour of software labour to install and configure the operating system and
other programs on the Budget PC, and 2 hours of software labour to install all the necessary
programs on the Power PC.

Our goal is to find out how many of each type of computer we should make to maximize our
weekly total revenue, and what the maximum total revenue would be. To complicate matters,
the business employs one part time software installer available for 30 hours of software labour
per week, and two full time hardware technicians that provide 80 hours of hardware labour a
week. Also, the company that supplies the business with processors can supply only 10 Power
PC processors a week.

This means that the total software labour used must be less than or equal to 30 hours for the
week and the total hardware labour must be less than or equal to 80 hours. Furthermore, the

number of Power PC models we can make in a week must be less than or equal to 10.

The following worksheet is the same as the previous one, except that the cell formulas are now
visible. Take your time and examine the cell references in the formulas carefully.
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A B C D E F 3 H
1 Computer Assembly
i
3 Hardware labor Software labor # Assembled Price Revenue Total SW hours Total HW hours
4 |Budget PC 3 1 550 =D4*E4 =CA*DA+C5*D5 =BA*D4+B5*D5
5 Power PC a 2 1200 =D5*E5
6 |Total =D4+D5 =FA+F5
7
8
9 Constraints
10 Hardware Hrs <= 30
11 Software Hrs <= 30
12 #Power pc<= 10
13 #assembled == 0

Cells B4 and C4 hold the number of hardware and software labour hours required to build a
Budget PC. Similarly, cells B5 and C5 contain the number of hardware and software hours
required to assemble a Power PC. The revenues from the Budget computers can be calculated
by multiplying the number assembled by the sale price. (This is what the formula in F4 does.)
The revenues from the power computers are calculated by a similar formula in cell F5.

Notice that in both cases, the revenue formulas depend on the number of computers
assembled (cells D4 and D5). Because of this, the total revenue formula (F6) is indirectly
dependent on D4 and D5.

The formula we want to optimise (also known as the objective formula) represents the total
revenue (F6). The cells we will change to maximize the total revenue formula represent the
guantities of each type of computer assembled (D4 for Budget PC, and D5 for Power PC).

The constraints for this problem are shown in the green highlighted area. It is not absolutely
necessary to label the constraints as they are shown here, but clearly identifying them on the
worksheet helps when entering the constraints in the solver. Basically the constraints specify
that the hardware hours are to be less than or equal to 80, the software hours are to be less
than or equal to 30, the number of Power PC’s that can be assembled is less than or equal to
10, and the number of each type of computer assembled has to be greater than or equal to 0.
This last constraint may seem obvious and silly, but it is important to include it so the solver
knows that using negative values in the changing cells is not an option when optimising the
objective formula.

The formulas that calculate the total software hours and hardware hours used are in cells G4
and H4 respectively. You should notice that these formulas are also dependent on the number
of each computer type assembled.

To summarize, in order to use Excel’s Solver you must have a formula to optimise (called the
objective formula) and you must have cells that can be changed to optimise the objective. The
cells to be changed should be precedents to the objective formula; that is, the calculation of the
objective formula should depend on results in the precedent cells. If constraints are involved,
the formulas to be subjected to the constraints should also be dependent on the changing cells.
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In the preceding worksheet, Cells G4 and H4 contain formulas that are subject to the
constraints. Cell F6 contains the objective formula, and cells D4 and D5 are the changing cells.
You should notice that the formulas in cells G4, H4, and F6, are all dependent on the changing
cells (either directly or indirectly).

Note: It is assumed throughout that there is enough demand to ensure that every computer
made will be sold.

Setting Solver Parameters
To use the Solver, click the Solver button on the Data Ribbon to display the Solver Parameters
dialogue box.

*.

Set Targek Cell: $F$a Saolve
Equal To: ®Max OmMn  Ovalueof: [0

By Chanaing Cells;
: GUEss

Subject ko the Constraints: Options

Close

0
X

&dd

Reset all

Help

Place your cursor in the Set Target Cell text box and click on the worksheet cell that contains
your objective formula (cell F6 from the preceding worksheet).

Since we want to find the maximum total revenue, select the Max radio button next to the
Equal to label. To enter the changing cells, place your cursor in the text area under the By
Changing cells heading, and select the appropriate cells from the worksheet with your mouse. If
they are non adjacent cells, press the Ctrl button when selecting them. For the problem shown
here, the changing cells are D4 and D5.

The next step is to add the constraints by clicking the Add button to the right of the large white
constraints area. This will display the Add Constraint box.
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Add Constraint

Cell Reference: Constraink:
B 2= v | |=fH§11 B
[ O ] [ Cancel ] [ Add ] [ Help ]

Place the cursor in the Cell Reference text field, and then select a cell with a formula you want
to constrain. In this particular example, cell G4 is selected, which contains the formula for
calculating the total software hours used. Follow the same process for the Constraint text field.
In this example, cell H11; containing the value 80 is entered. Next, use the drop down list in the
center to specify the type of relationship required between the two cells. In this case, the
constraint reads G4 <= H11 (that is, total software hours <= 80).

Click OK to enter the constraint into the Solver Parameters dialogue box, which now looks like

this.
Solver Parameters [z|
Set Targek Cell: Solve |
Equal To: i 3 o
qual To ®Max  OmMn (O value of:

By Chanaing Cells:

| $0%4:5045 EUess

Subject ko the Constraints: Options
$a44 <= $H$11 Add

Reset all

Help

Click the Add button again and follow the same process to enter the cell references for the rest
of the constraints:

» Total hardware hours <=30 (H4 <=H10)
* Number of Power PC’s <= 10 (D5 <= H12)
* Number of Power PC’s >=0 (D5 >=H13)
= Number of Budget PC’s >= 0 (D4 >= H13)

www.microsofttraining.net 2007



Microsoft Excel 2007 Advanced 89

Here is the resulting Solver Parameters dialogue.

Solver Parameters [Z|
Set Target Cells Saolve |
Equal To: i : ]

qual Ta ®max  OmMn O value of: I—I

By Chanaing Cells:
| $D34: 4045 EUess
Subject ko the Constraints: Options

$0g4 == §H$13 Add
$045 <= $H$12 =

$D45 »= $HE1S
fofe =
b <l

Reset all

Help

Here is the corresponding worksheet with formulas shown.

A B C D E F €] H
1 Computer Assembly
i
3 Hardware labor Software labor # Assembled Price Revenue Total SW hours Total HW hours
4 |Budget PC 3 1 550 =D4*E4 =CA4*D4+C5*D5 =B4*D4+B5*D5
5 Power PC a 2 1200 =D5*E5
6 |Total =D4+D5 =FA+F5
¥
8
9 Constraints
10 Hardware Hrs <= 80
11 Software Hrs <= 30
12 # Power pc<= 10
13 #assembled >= 0

Examine the worksheet so that you understand the relationships between the target cell, the
changing cells, and the constraints specified in the Solver Parameters box.

To implement the solver, click the Solve button in the Solver Parameters dialog. If you designed

the worksheet correctly, and entered the correct cell references and constraints, you should
see the following Solver Results box.
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Solver Results

Salver Found a salukion, Al constrainks and opkimality
conditions are satisfied.

Reports

x]

(*)¥keep Solver Solution:

() Restare Original Yalues

Answer
Sensitivity
Lirnits

[ 04 ] [ Cancel ] [ Save Scenario...

| |

Help

90

The values that maximize the total profit will now be visible in the changing cells (D4 and D5).
The value of the maximum profit will be visible in the target cell (F6). The Keep Solver Solution

radio button will be selected by default. If you click OK the new values will remain in the

worksheet. If you select Restore original values, the solutions that the solver found will not be
entered into the worksheet and the original values will be retained.

You have the option to save the solver results as a scenario that you can name and reload into
the worksheet at a later date. You can also select one or more report types from the list at the

right of the Solver Results box. These formatted reports will be generated on separate

worksheets.

This following image shows an answer report based on the Solver solution. It is generated on a

separate worksheet if you select Answer from the report list in the solver results box.

10
11
12
13
14

16
17
18

A B C D
Microsoft Excel 12.0 Answer Report
Worksheet: [Bookl.xlsx]Sheetl

Report Created: 6/22/2006 12:09:55 PM

Target Cell {Max)

Cell Mame

Original Value Final Value

SF56  Total Revenue

0

17500

Adjustable Cells

Cell Mame

Original Value Final Value

SD54  Budget PC # Assembled

0

10

SD55  Power PC # Assembled

0

10

Constraints
MOME
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This is the same worksheet after the price of the Budget PC has been changed to 750; and the
Solver has been applied with the same target, changing cells, and constraints as before. Notice
that because the price has been changed, the solution is now 20 Budget PC’s and 5 Power PC’s
for a total revenue of 21000.

A B C B E F €] H
1l Computer Assembly
2
3 Hardwar Software labor # Assembled Price Revenue Total SW hours Total HW hours
4 Budget PC 3 1 20 730 15000 30 80
5 Power PC a4 2 3 1200 6000
6 |Total 25 21000
7

Using One and Two Input Data Tables

You can use Excel data tables to see how your formula results change when the data that the
formula is based on changes. You do this by specifying a series of hypothetical values for Excel
to evaluate the formulas with and then view the results of the evaluations. For example, you
could examine how changes in the number of clients for a business will affect the income or
profit.

What is a Data Table?

Data tables save you the trouble of entering several values into the worksheet and recording
each recalculation of the worksheet results for later comparison. When you use a data table,
Excel will substitute a range of values into the worksheet formulas for you and tabulate the
results so they can be viewed easily.

In Excel, you can create a single input data table or a two input data table. A single input table
will substitute a range of values as a single variable in as many formulas as you like. With a two
input data table, you can specify ranges for two input variables, but these input variables can
only be applied to one formula.
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The following example involves a hypothetical consulting firm. Our first goal is to examine the
effect of the number of clients for the firm, on the total profit, total expenses, and total income.

B B C D
1 ~ ExpertConsultants
2
3 Income Clients 10
4 Fee per client 5 3,200.00
5 Total income 532,000.00
o]
7 Expenses Rent 5 1,500.00
Utilities 5  700.00
g Wages 520,000.00
10 Other Costs perclient §  250.00
11 Total Client costs 5 2,500.00
12 Advertising 5 6,000.00
13 Total expenses 530,950.00
14
15 | Profit 5 1,050.00

Currently, the firm has 10 clients. The values for wages, total client costs, total expenses, and
profit are all calculated by formulas dependent on the number of clients the firm can retain. To
see what results the profit formula and other formulas would produce for a range of
hypothetical client numbers, we can use a single input data table.

Preparing to Create a Data Table

There are some rules you should follow when building your data table to help ensure that it
works correctly. First, list the values that you want to input into the formulas in a row or
column of adjacent cells. For this example, a column of input values is used. In the row just
above your input column, enter cell references to the formulas that you want to evaluate.
Make sure you enter the references starting one cell to the right of the column of input values.

In the example spreadsheet that follows, the input variables are in the cell range E5:E30. Cell F4
contains the reference =C5, cell G4 contains the reference =C13, and cell H4 contains the
reference =C15, for the total income, total expenses, and total profit formulas respectively.

It is a good idea to label your columns appropriately, so you can clearly understand the data

table results. In this example, the same labels that appear in the source data are used for the
single input data table.
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B C D E F € H |
C opeteonsutans
2
3 Clients 10 Clients Total income Total Expenses Total Profit
4 Fee perclient £ 3,200.00 % 3200000 % 30,950.00 & 1,050.00
5 Total income $32,000.00 3
i} 5]
7 |Rent S 1,500.00 7
g |Utilities g 700.00 8
3 Wages 5 20,000.00 9
10 Other Costs perclient 5  250.00 10
11 Total Client costs S 2,500.00 11
12 Advertising S 6,000.00 12
13 Total expenses 530,950.00 13
14 14
15 5 1,050.00 15
16 16
17 17
18 18
15 19
20 20
21 21
22 22
23 23
24 24
25 25

Notice that the formula references (F4:H4) are in a row just above and one cell to the right of
the first input variable (E5). The data table is now ready. The input variables are listed in the
Clients column and the formula references are one row above and one cell to the right. All of
the elements in the data table are clearly identified.
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The next step is to select the range of cells from the data table containing the input variables

and the formula references. In this example, the range is E4:H30.

B C
3 Clients 10
4 Fee per client S 3,200.00
5 Total income $32,000.00
i}
7 |Rent 5 1,500.00
8 |Utilities S 700.00
9 Wages $20,000.00
10 Other Costs perclient 5 250.00
11 Total Client costs S 2,500.00
12 Advertising S 6,000.00
13 Total expenses 530,950.00
14
15 $ 1,050.00
16
17
18
19
20
21
22
23
24
25
26
27

D E

F

G H I

Clients Total income Total Expenses Total Profit

Wooo o=l o Ln

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
20
27

% 32,000.00 S

Data Table

Row input cell:

Colurnn input cell:

30,950.00 S 1,050.00

QK

Next, choose the Data Table option from the What-If Analysis button to display the Data Table

dialogue box.

=
== E
Text to

Columns Duplicates

Ea |54l Data Validation -

55
[l Consolidate

Remove

E What-If Analysis -

=1
[+]
18

Groug

-

Dat

Goal Seek..
Data Table...

Scenario Manager...

The range of input variables and formula references has been selected, and the Data Table

dialogue box is ready for input.
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Data Table

Row input cell:

Colurn inpuk cell: |

l

(0].4

l [ Cancel

| ]
L EE

95

Because the input variables are arranged in a column, we will use the “Column input cell” text
field in the table dialogue box rather than the Row input cell field. In the “Column input cell”
text field, enter C3, which is the cell from original data area that contains the number of clients.
(Remember that the number of clients is also our chosen input variable.)

Clicking the OK button in the Table dialogue box will complete the data table.

LT=D = R R = (R T I TN N

A R R =R R R R R A R = R R i =
= O D0~ O B W= | O|o e o Blw k= o

E

C

D

Clients
Fee per client
Total income

Rent

Utilities

Wages

Other Costs per client
Total Client costs
Advertising

Total expenses

10

$ 3,200.00
$32,000.00

$ 1,500.00
$  700.00
$20,000.00
$  250.00
$ 2,500.00
$ 6,000.00
$30,950.00

S 1,050.00

Clients Total income Total Expenses Total Profit
30,950.00 S 1,050.00

‘W0 @ =] o Ln

10
11
12
13
14

16
17
18
19
20
21
22
23
24

26
27
28
29
30

¢ 32,000.00 ¢

16000
19200
22400
25600
28800
32000
35200
38400
41600
44500
48000
31200
54400
57600
60800
64000
67200
70400
73600
76800
20000
83200
86400
89600
92800
96000
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13700
21950
24200
26450
28700
30950
33200
35450
37700
33950
42200
44450
46700
48350
31200
53450
55700
37950
60200
62450
64700
66950
63200
71450
73700
75950

-3700
-2750
-1800
-850
100
1050
2000
2950
3900
4350
5800
6750
7700
8650
9600
10550
11500
12450
13400
14350
15300
16250
17200
18150
195100
20050
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You can now see at a glance how the 26 different values in the Clients column influence the
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income, total expenses, and total profit results.

96

If you change the values in the Client column, the data table will recalculate in accordance with

the new values automatically. You can apply formatting styles, borders, shading, and other

enhancements to the data table in the same way as you would any other area of your
worksheet.

W oo [~ | |n & w s

R R R R R R R A A A R R e =R N N el e
RN=RE-R. R B W K= S Wt ~|o; bW = o

Clients
Fee per client
Total income

Rent

utilities

Wages

Other Costs per client
Total Client costs
Advertising

Total expenses

10

$ 3,200.00
$32,000.00

$ 1,500.00
$  700.00
$20,000.00
$  250.00
$ 2,500.00
$ 6,000.00
$30,950.00

$ 1,050.00

LY== RN R =

10
11
12
13
14

16
17
13
15
20
21
22
23
24
25
26
27
28
23
30

16,000.00
19,200.00
22,400.00
25,600.00
28,800.00
32,000.00
35,200.00
38,400.00
41,600.00
44,800.00
48,000.00
51,200.00
54,400.00
57,600.00
60,800.00
64,000.00
67,200.00
70,400.00
73,600.00
76,800.00

R F i Y I ¥ ¥ ¥ A ¥ S P i S ¥ S ¥ T ¥ S ¥ S ¥ ¥ 8

4L
R W i i ¥ i e e Y Y Y Y R Y

(i

$ 83,200.00
% 86,400.00
$ 89,600.00
% 92,800.00
$ 96,000.00
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19,700.00
21,950.00
24,200.00
26,450.00
28,700.00
30,950.00
33,200.00
35,450.00
37,700.00
39,950.00
42,200.00
44,450.00
46,700.00
48,950.00
51,200.00
53,450.00
55,700.00
57,950.00
60,200.00
62,450.00
64,700.00
66,950.00
69,200.00
71,450.00
73,700.00
75,950.00

$ (3,700.00)
$ (2,750.00)
$ (1,800.00)
$ (850.00)
$  100.00
$ 1,050.00
2,000.00
2,950.00
3,900.00
4,850.00
5,300.00
6,750.00
7,700.00
8,650.00
$ 9,600.00
$10,550.00
$11,500.00
$12,450.00
$13,400.00
$14,350.00
$15,300.00
$16,250.00
$17,200.00
$18,150.00
$19,100.00
$20,050.00

$
$
$
$
$
$
$
$
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Creating a Two Input Data Table
If you want to examine the effects of two input variables on a single formula, you can use a two
input data table.

To build a two input data table, first choose an empty cell and enter a reference to the formula
you want to examine. Using the same consulting firm example as before, we will choose cell E2
and enter the reference =C15 for the Profit formula.

A B C 0O E

1
2 l $1,050.00 _|
3 /Income Clients 10
4 Fee perclient 5 3,200.00
5 Total income 532,000.00
]
7 Expenses Rent 5 1,500.00

Utilities S5 700.00
g Wages 520,000.00
10 Other Costs perclient $  250.00
11 Total Client costs 5 2,500.00
12 Advertising 5 6,000.00
13 Total expenses 530,950.00
14
15 |Profit S 1,050.00

The next step is to create two variable ranges. One range will be a column starting in the cell
immediately beneath the formula cell and the other range will be a row starting on the
immediate right of the formula cell. This means that the formula cell (E2) will be at the upper
left corner of the two input data table. For the column of input variables, we will again use the
number of clients. For the row of input variables, we will use the Fee Per Client. (The formula
for the Profit values is indirectly dependant on both of these variables.)

After entering some hypothetical values for the number of clients in cells E3:E15 and some
different client fee values in cells F2:J2, we will end up with a worksheet something like this:
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A B E F G H 1 1
. C opetcomitans | Clent fees
2 $1,050.00
3 Income Clients 10
4 Fee per client $ 3,200.00
5 Total income $32,000.00
6
7 Expenses Rent $ 1,500.00
a8 Utilities $  700.00
9 Wages $20,000.00
10 Other Costs perclient $  250.00
11 Total Client costs $ 2,500.00
12 Advertising S 6,000.00
13 Total expenses $30,950.00
14
15 Profit $ 1,050.00 Clients

=
=i}

Shading, labels, and currency formatting have been added to the data table for clarity.

The next step is to invoke the Data Table dialogue — select Data ribbon, Data Tools group, click
the What-If Analysis button and select Data Table. . This time, the formula referenced in E2 will
be evaluated once for every combination of Clients and Client fees, that exists in the table.

First we will select the range of data cells E2:J14 and then we will choose the Data Table option
from the What If Analysis button.

A E_ ] F G H I )
ikl Client fees
=
3 |Income Clients 10
4| Fee perclient $ 3,200.00

5 Total income $32,000.00
? Data Table
Z Expenses Rent $ 1,500.00
8 | Utilities $  700.00
| 2 Wages $20,000.00
10| Other Costs perclient $  250.00
1] Total Client costs $ 2,500.00
12| Advertising % 6,000.00
13| Total expenses $30,950.00
14

15 |Profit $ 1,050.00

1A

This time, we have two input variables: one corresponding to the row of Client fees and one
corresponding to the column containing the Clients data.

In the Row Input Cell text area type C4, because the row of client fees corresponds to cell C4 in

the original data. Similarly, in the Column Input Cell, type C3. The Data table dialogue box
should look like this.
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Data Table

Row input cell: |C4

Column input cell: | 3

L 0] 4 ] [ Cancel

It is now just a matter of clicking the OK button to complete the table.

A i F | G | u I )

s Client fees

=

_3_ Income Clients 10 -3200 -1800 300 3800 5200
4 | Fee per client S 3,200.00 -2450 -850 1550 5550 7150
5 | Total income $32,000.00 -1700 100 2800 7300 9100
6 | -950 1050 4050 9050 11050
7 |Expenses Rent $ 1,500.00 -200 2000 5300 10800 13000
| i | Utilities 5  700.00 550 2950 6550 132550 14850
_9-_ Wages $20,000.00 1300 3900 7800 14300 16900
10| Other Costs perclient $  250.00 2050 4850 9050 16050 13850
£ Total Client costs S 2,500.00 2800 5800 10300 17800 20800
£ Advertising 5 6,000.00 6530 10550 16530 26550 30550
£ Total expenses 530,950.00 10300 15300 22800 35300 40300
£ 14050 20050 29050 44050 50050

15 |Profit 5 1,050.00 Clients

Now the data table contains speculative profit values based on the number of clients and the
fee per client.
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Unit 6: Macros

In this unit, you will learn how to:
= Record and run a macro
= Record a relative reference macro
= Assign shortcut keys to run a macro
=  Copy a macro from a workbook or template

What is a macro?

A macro can be described as a tiny program that uses Visual Basic code to automate a sequence
of actions or instructions. A macro can be simple and consist of only a few tasks or commands,
or be quite complex, involving lots of data manipulation and calculations. To create complex
macros, it is worthwhile to invest time in learning Visual Basic programming. But for simple
macros, you don’t have to do any programming at all.

Simple macros are great for any long sequence of keystrokes that you find yourself repeating
often, or for combinations of basic Excel actions that would be convenient to automate for a
particular workbook. Macros can be saved with the workbook in which they were created, or
they can be saved in a separate personal macro workbook where they are more accessible.

Creating a macro

As mentioned preciously, Excel will record the actions you take when creating a macro and
convert them into Visual Basic code. This code contains all of the instructions that Excel needs
to execute your macro.

The Developer Ribbon

It is not difficult to create a macro in Excel 2007, but first, you should make sure that the
Developer tab is accessible. To do this, click the Excel Options button on the Office menu and
then click the Popular option on the left of the Excel Options window. Under the Top Options
for working with Excel option, you will see a checkbox next to the words Show Developer Tab
in the Ribbon.
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Top options for working with Excel

Show Mini Toolbar on selection i
Enable Live Preview (i

Show Developer tab in the Ribbon
Always use ClearType

Color scheme: Blue | %

ScreenTip style: | Show feature descriptions in ScreenTips b

Create lists for use in sorts and fill sequences: [ Edit Custom Lists... ]

If you check this box, and click OK in the options window, the Developer tab will appear at the
top of the Excel screen. If you click the Developer tab, you will see the Developer Ribbon.

(0a) 1 d s Microsoft Excel - = X
) =
—/ Home Insert Page Layout Formulas Data Review View Developer L7}
s P Record Macro 5 * [F Properties E T Map Properties  [38 Import aﬁ

= == NG .-,
= se Relative References iew Code pansion Packs =) Export
-l == E use Relative Ref EsS View Cod | Expansion Packs = £ e
Visual Macros Insert Design — Source . R - Document
Basic 3\ Macro Security - & Run Dialog } Refresh Data Panel

Code Controls XML Maodify

Recording a macro

It is a good idea to plan out or even practice the sequence of actions for your macro before you
record it. This will not only ensure that the actions lead to the expected outcome, but also help
you to avoid mistakes and unwanted actions in your macros. This is especially true for long
macros that require several actions.

To record a macro, select the Developer ribbon, and click the Record Macro button in the Code
group.

@ Record Macro

You can also click the Record Macro button on the Status bar, at the bottom left of the Excel

screen.
M 4k M Sheet]_,é
Ready I .fl l

This will display the Record Macro dialogue box.
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Record Macro @ E]

Macro name:

Macrol

Shortcut key:
Chrl+

Skare macra in:
This Workboak, W

Descripkion:

[ Ok l [ Cancel

Here you can give your new macro a name (do not use spaces) and choose the location where it
should be stored. Your options are to store it with this workbook, another workbook, or a
special macro workbook.

This special macro workbook is called the personal macro workbook. A macro that is stored
here can be run in any Excel workbook on the same computer. If you are creating a macro that
you think you would like to use in multiple workbooks you should consider saving it in the
personal macro workbook.

You can also enter a brief description of the macro you are about to create in the bottom text
area (labeled Description). By default, the macro will be called Macro1 (if this is your first

macro) and it will be saved in the current workbook.

If you click OK, you will see two buttons appear in the lower left corner of the Excel screen in
the status bar.

. '4

The small blue square is the Stop button, which will stop the macro from recording. The small
green triangle is a Play button, which is used to play a recorded macro.

When you see these buttons, every keystroke or Excel action that you take with the mouse will
be translated into VBA (Visual Basic for Applications) code by Excel. This code is what makes up

your macro.

When you are finished performing the actions or keystrokes you wanted to record, you can
stop recording the macro by clicking the Stop button in the status bar in the lower left.
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The sequence of Excel operations or procedures that you recorded will be replayed (meaning
the actions will be performed) every time you run the macro.

If you record a macro and then try to save your workbook, you may see an alert like the
following.

Microsoft Dffice Excel [z|

The following features cannot be saved in macro-free workbooks;

" + YE project
J To save a file with these Features, click Mo, and then choose a macro-enabled file bype in the File Type lisk,

To continue saving as a macro-free workbook, click Yes.

[ Yes l [ Mo ] [ Help ]

If you click the Yes button, the macros created and stored in this workbook will not be saved. To
keep these macros, you must specify a macro enabled workbook in the Save As type field in the
Save As dialogue box.

If the macro is stored in the personal macro workbook, you can run the macro in any workbook
you open (given the appropriate security settings), even if the open workbook was not saved as
a macro enabled workbook.

If you choose to store a macro in the personal macro workbook, you will get the following
message when you close Excel.

' Do wou wank ko save the changes wou made to the Personal Macro Warkbooky IF wou click ves, the macros will be
. available the next kime wou skart Microsaft OFfice Excel,

[ Yes ] [ Mo ] [Cancel ]

Clicking the Yes button will commit the macro you created to the personal macro workbook.
Macros in this personal macro workbook will be available for use when you open Excel.

Playing a Macro
When you play a macro, the actions or keystrokes you chose for your macro will be performed
in the sequence in which they were recorded.
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To play a macro, click the Macros button on the Developer Ribbon.

=2

Macros

When you click this button you will see the Macro dialogue box.

Macro name:
PERSOMAL, XLSBIMacroz

Macrol
PERSOMAL . %LSEIMacroz

bl

[y
=

Step Inta

Edit

Delete

Options. ..

Macros in: | &l Open Workbooks w

Description

This macra will be stared in the personal macra
vaorkbook,

Cancel

Here you can see the macros available for use. Note that macros saved in the personal macro
workbook will have Personal XLSB! in front of their name (such as the macro selected in the
list).

To play the selected macro, click the Run button. To view or edit the Visual Basic code for the
selected macro, click the Edit button. To delete the selected macro, click the Delete button.

When you click the Run button, the Macro dialogue box will disappear, and the sequence of
instructions that was recorded in the macro will be performed on the current workbook.

Note: You can see the macros from this workbook and from the personal macro workbook
because the “All open workbooks” option is selected in the bottom drop list of the macro
dialogue box. If you select the “This workbook” option from the list, or the “Personal.xlsb”
option, only the macros corresponding to the specific option you select will be shown.
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You can also run a macro by assigning and using shortcut keys (see ‘Assigning a Keystroke to a
Macro’).

Macro Security

It is well known that VBA macros can be a source or carrier of computer viruses. Because of
this, you should never use a macro if you do not know where it came from, and you should
never open a document that contains a macro unless you trust the source of the document.

If you click the Macro Security button on the Developer tab you will see an Excel Trust Center
window open to display a list of options for macro security.

Add-ins Macro Settings
ActiveX Settings For macros in documents not in a trusted location:

Macro Settings () Disable all macras without notification

@ Disable all macros with notification

Document Action Bar Settings (") Disable all macros except digitally signed macros

External Content O Enable all macros (not recommended, potentially dangerous code can runj

Privacy Options Developer Macro Settings

|:| Trust access to the WEA project object model

You can also display these options by first clicking the Excel Options button on the Office menu,
and then choosing the Trust Center option followed by the Trust Center Settings button.

Macro Settings

For macros in documents not in a trusted location:
{:} Disable all macros without notification

E-" Disable all macros with notification
{:} Disable all macros except digitally signed macros

{:} Enable all macros (not recommended, potentially dangerous code can runyj
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Under the Macro Settings heading, you have four options to choose from:

Disable all macros without notification

This setting will prevent macros in files that are not in trusted locations from being run.
(Trusted locations are normally on your own hard drive or shared folders on your network.) If
you select this option, macros that are not in a trusted location will be disabled. Any alert boxes
or messages associated with macro security will also be disabled.

Disable all macros with notification

This is Excel 2007’s default macro security setting. With this setting, macros in files that are not
in trusted locations will be disabled, but you will still see security alerts if a workbook from a
non trusted location contains a macro.

This means you will have the option of choosing to allow or not allow the macro to run.

3 i Calibri -lu - S |[= === =5 | cenenl - )
Paste (B I ||z~ |d- A= = E!]@;q - || $ - % o || %8 ;%8| Conditional
- J — Formatting =
Clipboard T« Font F} Alignment F Mumber [
Security Warning Your security settings have disabled macros from running. : Enable Content.. Trust Center.

Notice how the security alert appears below the ribbon. If you click the Enable Content button,
the following dialogue will appear. To enable the macro, click the “Enable this content” radio
button and then click OK.

Trust In Office Elg|

Security Decisions

File Path:  C:'book03macro.xls

Due to your security settings, unsigned macros have been disabled. If you choose to enable
those macros, your computer may no longer be secure.

‘Warning: This content does not have a digital signature. The origin of this
content cannot be verified.

Mare information

(%) Leave this content disabled {recommended)
() Enable this content

Open the Trust Center OK | [ Cancel
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Depending on your Trust Center settings, you may see a warning dialogue when you open a
workbook containing a macro.

Microsoft Office Excel Security Notice

Microsoft Office has identified a potential security concern.

Warning: This content does not have a digital signature. The
origin of this content cannot be verified.

File Path: C:\...pplication Data\Microsoft\Excel WLSTART\PERSOMAL, XLSE

Due to your security settings, unsigned macros have been disabled. If you
choose to enable those macros, your computer may no longer be secure.,

More information

[ Enable Macros ] E..Q.isal:ule Macros |

Once again, clicking the Enable Macros button will allow you to run the macro.

Disable all macros except digitally signed macros

If you choose this setting, Excel will basically behave in the same way as it does when you
choose “Disable all macros with notification.” The only difference is that if the macro is digitally
signed by a publisher that is trusted, you will be able to run the macro. If a macro is digitally
signed but the publisher is not trusted, you will then have the option to either enable the
macros or to trust the publisher. Any macro that is not digitally signed will not be allowed to
run.

Enable All Macros

This is the weakest macro security setting available. If you use this setting, a macro from any
workbook can be run, even if it is not in a trusted location and it is not digitally signed. Because
of the risks associated with running unknown macros, use this setting with caution.

To set the macro security level, select the radio button corresponding to the level of security
that you want and click the OK button in the lower right of the Trust Center window.
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To digitally sign a macro, click the Developer tab to display the Developer Ribbon and then click
the Visual Basic button to launch the Visual Basic Editor.

Visual
Basic

In the tool bar at the top of the Visual Basic Editor’s window, click the Project Explorer button.
e

In the navigation panel on the left of the editor window, highlight the VBA Project/Worksheet
containing the macro you want to sign, and then click the Digital Signature option from the
Visual Basic Editor’s Tools menu.

< Microsoft Visual Basic - Book1

Efile Edit Wiew Insert Format Debug R T Add-Ins  Window Help

E' H % 5a@aal9 ™) References...

Project - YBAProjeck Eﬂ Additional Controls...
E FE L Macros...
;@ SOLYER (SOLYER.XLAM) Options..

E‘ﬁ VBAProject Properties...
=5 Micrasoft Excel Objects
| sheet1 (Sheetl) Digital Signgture...
| SheetZ (SheetZ)
1 Sheet3 (Sheet3)
{ \‘@ This'Workbook,
-2 Madules
+- 8% YBAProject (PERSONAL.X

<

This will display a Digital Signature dialogue box.
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I 2|x]]
The WB& project is currently signed as

Certificate name:  [Mo certificate]

Sign as

Certificate name:  [Mo certificate]

Ok ][ Cancel ]

Click the Choose button to display a list of available certificates. When you are finished, click
the OK button.

More Macro Tasks
Once you get comfortable recording some basic macros, you can begin to explore some
additional macro related features and tasks.

In this lesson, you will learn how to record a relative reference macro, how to assign a
keystroke to a macro, and how to copy a macro from another workbook or template. Finally,
you will learn how to delete workbook macros.

Recording a Relative Reference Macro

By default, macros employ absolute cell referencing. This means that a macro’s actions are
performed on the same cells every time the macro is run. If you specify relative cell referencing
for a macro, the actions performed by the macro will be relative to the active cell when you
start the macro. This means that the macro can perform actions on different cells each time it is
run, depending on what cell is used as the starting point.

To record a relative reference macro, choose your active cell and click the Use Relative
References button before you begin recording.

E Use Relative References

Once you click this button, simply click the Record Macro button as before to create the actual
macro. When you stop the macro recording process, all of the cells that were involved in the
macro will be treated as having relative references.

Let’s say, for example, that the active cell is B1 and you create a relative reference macro that
shades the cell C1 in blue. If you make cell K10 the active cell and run the macro, cell L10 will be
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shaded in blue. If this were an absolute reference macro, cell C1 will become shaded in blue no
matter what the active cell is when you run the macro.

Running a Relative Reference Macro

To run a relative reference macro, first make sure that the active cell is chosen such that the
cells that you want the macro to run on are in the correct relative position.

As an example, suppose that you created your relative reference macro with A1l as the active
cell. The macro that you created changes the column of six cells immediately below Al (A2:A7)

to accounting format.

1
2
2
4
5
i
7

A

Amounts
100
200
300
400
500
600

Here is the data after recording the macro.

A
Amounts
5100.00
5 200.00
5 300.00
5 400.00
5 500.00
5 600.00

Now, if you wanted to convert cells H3:H8 to accounting format, first pick cell H2, which is in

the same relative position to H3:H8 as cell A1 was to A2:A7.

]

H

1000
2000
3000
4000
5000
6000
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Now, click the Macro button and choose the correct macro from the Macro dialogue box.

51,000.00
52,000.00
53,000.00
54,000.00
55,000.00

56,000.00 1

Assigning a Keystroke to a Macro

When assigning macro shortcut keys, keep in mind that if the shortcut already has a task
associated with it, the macro will now override the original purpose of the shortcut. For
example, assigning Ctrl + N as a shortcut for a macro will disable Ctrl + N as a shortcut for
opening a new workbook.

There are two ways to assign a shortcut key to a macro. You can assign a shortcut key when you
are first recording your macro or you can assign a short cut key to an existing macro.

To assign a shortcut to a macro when you record it, click the Record Macro button on the
Developer Ribbon. When you see the Record Macro box, just enter a letter in the Shortcut Key
data field.

Record Macro

Macro name:
DoubleWindaw

Shortout key:
Chrl+ | d

Skare macra in:
This WWaorkbook, A4

Descripkion:

This macro creates bwo windows For the same warkbook|

Ok ][ Cancel ]

Here you can see that the letter d has been assigned as a shortcut key for this macro. Once the
macro has been recorded, pressing Ctrl + d will run it. This avoids the process of picking a macro
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from the Macro dialogue box every time you want to run it. If you press Shift + D when you
enter the shortcut key, the shortcut will then become Ctrl + Shift + D for the macro.

If you store the macro in the personal macro workbook, the shortcut will be carried with it
wherever you use the macro.

To assign a shortcut to an existing macro, click the Macro button to display the Macro dialogue
box. In the Macro dialogue box, select the name of the macro you want to assign a shortcut key
to and then click the Options button.

Skep Inko

Edit

[
3

Delete

Opions.

Marros in: | Bookz “ |

Descripkion

Cancel

This will open the Macro Options dialogue box for the macro you selected.

Macro Options

Macro name:
FormatBudgetCells

Shortcut key:

crit || |

Descripkion:

(04 l [ Cancel
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There is a small data field that can be used to enter a shortcut key for this macro. You can enter
a letter or use a Shift key/letter combination as before. If you click OK, the shortcut key will be
assigned to the macro.
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Copying a Macro from a Workbook or Template

If you have an existing macro in a macro enabled workbook or a macro enabled template and
you would like to use that macro in another workbook, you can copy the macro from the source
workbook or template into the workbook of your choice.

First, you must use Excel to open the template or workbook containing the macro, as well as
the workbook that you are copying the macro into. When both workbooks are open, select the
Developer tab on the destination workbook and click the Visual Basic button to display the
Visual Basic Editor.

Cee)
Yisual
Basic

When the Visual Basic Editor opens, you will see all of the currently open workbooks in the
Project Explorer panel on the right.

Ed

==l "
- &% ¥BAProject {(Book3)
=3 Microsaft Excel Objects
B Sheetl (Sheet1)
B Sheet? (SheetZ)
BB Sheet3 (Sheet3)
@ ThisWarkbook,
= ﬁ ¥BAProject (macTemplate.xltm)
—|--£3 Microsaft Excel Objects
BB Sheetl (Sheet1)
Sheet? (Sheetz)
BB Sheet3 (Sheet3)
@ ThisWarkbook,
+--[27] Modules
=% vBAProject (PERSONAL.XLSB)
+|--[27] Microsaft Excel Objects
+--[27] Modules
= ﬁ ¥BAProject (sourcebook.xlsm)
+|--[27] Microsaft Excel Objects
+--[27] Modules

(If you cannot see the Project Explorer panel, click the Project Explorer button in the Visual
Basic Editor toolbar.)

H
When you record a macro for a workbook, it will be contained in a code module shown in the
Visual Basic Editor. In the image shown above you can see that Book3 (the destination
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workbook) has no modules, but the other open workbooks and templates (macTemplate.xltm
and sourcebook.xIsm) have module folders with them.

To copy a macro from a template or a workbook, open the module folder for the workbook or
template that you want to copy from by clicking on the plus (+) sign corresponding to the
folder.

In the following image, the modules folder for macTemplate.xltm has been opened.

E = |3 _

- B% ¥BAProject (Book3)
-5 Microsoft Excel Objects
B sheetl (Sheetl)
B sheet? (Shest2)
B sheet3 (Shest3)
% Thisworkbook
= Eﬁ ¥BAProject {macTemplate.xltm)
-5 Microsoft Excel Objects
B sheetl (Sheetl)
B sheet? (Shest2)
B sheet3 (Shest3)
% Thisworkbook
-5 Modules
w22 Modulel

-

To copy the macro from macTemplate.xltm to Book3, just select and drag Modulel from the
open Modules folder up to the Book3 area (drag until you see your mouse pointer turn to a plus

(+).

=83 ¥BAProject {Book3)
=5 Microsoft Excel Objects
B Sheetl (Sheetl)
B Sheet? (Sheet)
B Sheetd (Sheet3)
% Thisworkbook
=5 Maodules
«22 Modulel
= ;ﬁ ¥BAProject {macTemplate.xltm)
=5 Microsoft Excel Objects
B Sheetl (Sheetl)
B Sheet? (Sheet)
B Sheetd (Sheet3)
% Thisworkbook
=5 Maodules
«52 Modulel

S L o

Now, both Book3 and macTemplate.xltm have code modules associated with them.
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If you double click on the Modulel icon under Book3 and double click on the Modulel icon
under macTemplate.xltm, you will see code windows for both modules (and the macros
contained in the modules) open in the editor.

If you examine the VBA code for both modules (macros) in the editor window, you will see that
they are identical.

- Book3 - Module1 (Code)
|[Generﬂ|] v| |Templﬂte|‘.‘lacrn v|

X

“2 macTemplate.xltm - Module1 (Code) E”§|

|(Generﬂ|'_| w | |Templatel'|||acru W

Sub TewplateMacrol)

Sub TemplateMacrol)

> L

' TemplateMacro Macro
1

' TemplateMacro Macro

Fange ("D3:FO™) .Zelect

With Selection.Interior
Pattern = ®15%0lid
PatternColorIndex = 56
. ThemeColor = 5
LTinthindShade = 0.59999383962951
PatternTintind3hade = 0

RBange ("D3:FO™) .Select

With Selection.Interior
.Pattern = x13%o0lid
PatternColorIndex = 56
. ThemeColor = 5
LTinthndShade = 0.5999935896295105
PatternTintind3hade = 0

End With End With
Fange ("H5'™) .Z3elect Range ["HE5™) .3elect
End Zub End ZSub
2
=)= s &

If you save Book3 as a macro enabled workbook, the process of copying the macro will be
complete!
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