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1. BASIC TERMINOLOGY

1. BASIC TERMINOLOGY

The objective of thistutoria isto teach the basics of Microsoft Excel 2007. Basic knowledge of
how to navigate in the Windows environment using the mouse and keyboard is expected.

Excel 2007 issimilar but also very different from the previous versions of the program. Some of
the major new features include the Microsoft Office Button and the Ribbon toolbar.

1.1 TheMicrosoft Excel Window

Microsoft
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1.1.1 Microsoft Office Button QB0
The Microsoft Office Button contains many @
of the functions that were found under the File Home | Insert  Pagelayout  Formul
menu in older versions of Excel, such as Open, = ¥ - =
Save, Close, Print, etc. = By Calibri bl EEERR 81 W
. ' Paste 3 |B I g”-”{[},v AT|
Excel Options, which used to be found under the ¥
Clipboard = Faont Ma

Toolsmenu in previous versions of Excel, are
also found here, aswell as the Add-ins feature.

1.1.2 Ribbon

Perhaps the most noticeable change from the previous versions of Excel isthe Ribbon panel or
toolbar. This panel has essentially replaced the old drop-down menu structure of the previous
Microsoft Office programs.
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1. BASIC TERMINOLOGY

The Ribbon panel contains the most common features and functions for Excel under a number of
separate Tabs.

Tabs
|
I 1
il
J Harme: Insert Page Layouk Farmulas Daka Review Wi
=LA b -l -A L] [ B =8| |5 |cenenl - El-_l = (I
e = s e
Paste THE o - - == =|[==:=] =3~ - .0 oo ||| Conditional  Format  Cell
= 7 | B, {0 || || & é | |= — 1= | | o g___| Iz | $-% » | 00 *0 ] Farmatting~ as Table~ Styles-
Cipboard & Faont IF] Alignment @ Tumber P Sbyles
[ ] ..
T Additional
Feature Group Features

Commonly used features are displayed and Grouped within each Tab in the Ribbon.
Additional features for each Group are found by clicking the arrow at the bottom right hand
corner of each Group.

The seven Tabs contain the following feature groupings:

Home: Clipboard, Fonts, Alignment, Number, Styles, Cells, Editing
Insert: Tables, Illustrations, Charts, Links, Text

Page Layouts: Themes, Page Setup, Scaleto Fit, Sheet Options, Arrange
Formulas: Function Library, Defined Names, Formula Auditing, Calculation
Data: Get External Data, Connections, Sort & Filter, Data Tools, Outline
Review: Proofing, Comments, Changes

View: Workbook Views, Show/Hide, Zoom, Window, Macros

The Home Tab essentially corresponds to the For matting toolbar in the previous versions of
Excel, while the Chart options are found under the Insert Tab.

Three additional Tabs aso appear on the Ribbon when editing/selecting an Excel Chart:

Design: Type, Data, Chart Layouts, Chart Styles, Location
Layout: Current Selection, Insert, Labels, Axes, Background, Analysis, Properties
Format: Current Selection, Shape Styles, WordArt Styles, Arrange, Size

1.1.3 Basic Objects

Microsoft Excel consists of worksheets. Each worksheet consists of rows (up to 1,048,576) and
columns (A to XFD, for atotal of 16,384 columns). The combination of a column and row
coordinate defines a cell address. For example, Al refersto the cell in column A, row 1.

1.1.4 FormulaBar

Name Box Insert Function
| |
I Al Iv £ I M
Drop-down Formula Box
Menu

2. Microsoft Excel 2007/2010 Tutorid



1. BASIC TERMINOLOGY

The Formula bar consists of the Name Box and the Formula Box. The Name Box identifies
the name of the currently selected cell. It can also be used to navigate to a specific cell location
in the worksheet ssmply by entering the desired cell address. All Named cells (more on this
later...) will also belisted in the drop-down menu of the Name Box.

The Formula Box can be used to enter data (i.e., text, functions, etc.) into the cell reference
identified in the Name Box.

115 StatusBar
| Ready B[O 100% (=) 0 @

The Status bar appears at the bottom of the screen. It displays information with respect to
Excel’s status (i.e., opening, calculating, etc.) and contains the Zoom options for the worksheet.
The status bar also identifies whether control selection keys, such as Num Lock or Caps L ock,
arein use. Various options can be accessed by right-clicking on the Status bar.

1.2 Navigation

Basic movement around Excel is accomplished using either the mouse or keyboard (or both).
Use the mouse to select a cell(s) you wish to manipulate (i.e., enter data, copy, clear, etc.). In
many cases, the keyboard also offers an efficient way for moving around Excel. The most useful
keyboard strokes are listed in the table below.

M ovement Key Stroke

Onecdll up Up arrow key

One cell down Down arrow key or Enter
One cell left L eft arrow key

One céll right Right arrow key or Tab
Top of row Ctrl + up arrow key
Bottom of row Ctrl + down arrow key
Any cell <F5> or Ctrl+g

There are a'so many special mouse actions that allow the efficient manipulation and navigation
around the spreadsheet. For example, double-clicking on the edge of a selected cell will move
the selection to the top-most (or bottom, left, or right, depending on the edge that is double-
clicked) cell in agroup of cells containing data.

1.2.1 Name Box

Similar to function key <F5> and/or Ctrl+g, the Name Box in the Formula bar can also be used
to navigate to a specific cell in the worksheet simply by entering the cell reference into the box.

1.3 Selecting Célls

Before a cell can be modified (copied, etc.) or formatted, it must first be selected. Selecting a
single cell should be straightforward (see above), while the selection of multiple cells follows
standard Windows convention. That is, the Ctrl key can be used to select multiple cells
individually, while the Shift key can be used to select arange of cells (between two selections).
Naturally, both keys can also be used in combination.
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1. BASIC TERMINOLOGY

Cell selection is generally easy to accomplish with the mouse in conjunction with the Ctrl and
Shift keys. Selecting agroup of cells can be done with the mouse by simply holding down the
left mouse button while selecting the cells (i.e., essentially dragging the mouse over the desired
cells with the left mouse button depressed). While this method is easy, it may become
cumbersome with alarge data set.

For large data sets, it may be beneficial to combine the Ctrl and Shift keys with the navigational
instructions provided in the previous section. For example, selecting many rows of data arranged
in asingle column could be accomplished by

1. Selecting the top most cell.

2. Holding down the Shift key.

3. Double-clicking on the bottom edge of the selected cell (while holding down Shift)
(or pressing Ctrl + down arrow keys while also holding down the Shift key).

4. Microsoft Excel 2007/2010 Tutorid



2. ENTERING AND EDITING DATA

2. ENTERING AND EDITING DATA

This section describes the methods and types of datathat can be entered into the cells of an Excel
worksheet.

2.1 Typesof information
There are three basic types of information that can be entered into the cellsin Excel. These are:

o Text
e Numbers
¢ Functions, equations, or formulas

Text or labels are simply text with no numerical value. Numbers represent values that are
defined as constants. Formulas and functions are mathematical equations used to describe the
relationship between constant values and/or various cells.

2.2 Entering Data

There are various ways to enter information or datainto acell. After selecting a particular cell,
for example, cell A1, you can enter information by

Typing the information using the keyboard directly.

Double-clicking on the cell with the mouse and then typing in the information.
Clicking on the Formula Box and then typing in the information.

Pressing <F2> and then typing in the information.

PONPE

Note that the information that is being entered will be shown in two places: within the active cell
aswell asthe Formula Box at the top of the worksheet.

Once the desired information has been typed into the cell using any of the above methods, for
example, the text “Hello there”, the information is entered using the Enter (or Tab) key. The
information can also be entered by clicking the green checkmark on the Formula Bar right
beside the Formula Box.

To cancel the operation, i.e., deciding not to enter the data, press the Esc key or the red x-mark
on the Formula Bar. Note that the Cancel and Enter symbols are only shown on the Formula bar
while the information is being entered into a cell.

Cancel

I
| D7 » X o & Hello there] |
I

Enter

2.2.1 Cursor Styles
There are five common cursor or mouse pointer stylesin Excel. Understanding the different
stylesisimportant for editing purposes. Each of the stylesis shown below:

Microsoft Excel 2007/2010 Tutorial 5.



2. ENTERING AND EDITING DATA

Clickin acell to select aparticular cell, or click and drag to highlight a
group of cells.

Click and drag to perform two operations: inward will clear or erasethe
cell contents; outward fills the cell contents into cells below or to the right.

Click and drag to move the cell to another location.

A0

4 Click to select an entire column (or row).

E ¢ F | Click and drag to change the column width (or row height).

| _| Denotes data entry mode.

2.2.2 Editing acdl entry

Editing the contents of an existing cell is accomplished the same way as entering data, i.e., by
double-clicking on the cell, clicking on the Formula Box, or by pressing <F2>.

To clear or delete the contents of an active cell, or multiple selected cells, press the Delete key or
select Clear from the Editing group under the Home tab on the Ribbon. Y ou can aso replace
the contents of an existing cell directly by first selecting it and then typing the new data using the
keyboard (i.e., without double-clicking or pressing <F2> which initiates the editing mode).

2.3 Entering an Equation

The main feature of a spreadsheet is the ability to create and evaluate mathematical functions and
formulas. The formulas and functions entered into Excel describe the relationship between
various types of data. The most significant aspect, however, is not only to describe the
relationship between text and constants, but to relate the contents of various cells with each
other.

All equations and functions entered into Excel must begin with the equal sign “=". The basic
operators used in Excel are listed in the following:

Operator | Description
+ Addition
- Subtraction
* Multiplication
/ Division
" Exponentiation
% Percentage (i.e. divides the value by 100)
& Connects or concatenates two val ues as text

6. Microsoft Excel 2007/2010 Tutorid



2. ENTERING AND EDITING DATA

For example, to evaluate the sum of two numbers (constants), type into a cell (or Formula Box)
=2+2. Note that the result of the function is displayed on the spreadsheet, while the underlying
formulais displayed in the Formula Box (when the cell is selected). Similarly, the following
equation: =A1-B1, subtractsthe valuein cell B1 from the valuein cell Al.

24 Entering a Function

The real power or significance of the spreadsheet isin its ability to evaluate various functions,
such as SUM, AVERAGE, etc. There are numerous functions that are built-in to Excel, while
others can be loaded in using the Add-ins feature, or even custom created using the Visual Basic
(VBA) programming environment. Similar to equations, all functions must begin with the equal
sign “=". A list of commonly used Excel functionsisfound in Appendix A at the end of this
tutorial.

In Excel, afunction is called by its name, followed by the arguments which are enclosed in
brackets. A function can be inserted into a cell by

1. Typing it directly into acell (by knowing the name and the arguments).
2. Selecting the Formulas tab from the Ribbon panel.

)

g
N

3. Clicking the Insert Function button in the Formula Bar. | Al v (.
4. Pressing Shift + <F3>. '

(

The Insert Function dialog box is shown below. This dialog box allows you to sear ch all of
Excel’ s built-in functions by name, or by group or category. For example, all statistical
functions are listed under the Satistical group. A brief description of each function is provided
at the bottom of the dialog box. More detailed help can aso be found by pressing the “Help on
this function” link. Accessing additional help is highly recommended, especially when dealing
with afunction for the first time.

Search for a Function:

wpe a brief description of what you want to do and then efa]

Click Go

Qr select a cateqory: | Most Recently Used w } Search

functions
Select a function: by group

N,
ROW

COUNT

SUMKZMYZ

AVERAGE

IF

HYPERLINK v

(?Qgri tion | SUM(numberl,numberZ,...)
P #dds all the numbers in a range of cells,

Detailed Help on this function O ] [ cancel
help
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2. ENTERING AND EDITING DATA

The function is selected by clicking the [OK] button. This brings up another dialog box for the
Function Arguments. Below isthe example for the SUM function. The SUM function adds a
list of numbers (constants) or all the numbersin arange (i.e. group) of cells.

Click here to select a range of cells in the spreadsheet

Function Arguments

=g
Number1 || =

Mumber 2 =

Adds all the numbers in a range of cells,

Mumber1: numberl,numberZ, ... are 1 to 30 numbers to sum. Logical values and bext
are ignored in cells, included if typed as arguments,

Farrula result =

Help on this Funckion [ Ik ] [ Cancel ]

All function arguments are separated by commasin Excel. For example, entering 1,2,3 above as
the arguments for the SUM function would return the sum of these numbers. A range of cellsis
denoted by a colon. For example, entering A1:A10 (or selecting the cells by mouse or keyboard)
as the argument for the SUM function above would return the sum of all the values between cells
Aland A10, inclusive. Similarly, entering A1:A5, B1:B5, C1:C5 (or A1:C5) would return the
sum of al numbersin the area bounded by rows 1 to 5 and columns A to C.

Once the function has been entered by clicking the [OK] button, the spreadsheet displays the
result of the function, while the Formula Box shows the actual function (or equation). In the
case of the above example, the cell would therefore contain =SUM (A1:A10).

Knowing the different built-in functions allows the functions to be written directly into each cell
without having to go through the Insert Function dialog box. For example, the above function
could be entered into cell A12 by first selecting the cell A12, and then typing in the function
name, followed by the left bracket

11|
12 |=sumi |
13 | | sUM{inumber1, [rurmberz], .0 |
14

If the function is recognized by Excel, asmall dialog will be displayed under the cell indicating
the required arguments for the function. The arguments can now be entered manually, or by
selecting the desired cellsin the spreadsheet using the mouse or keyboard, followed by right
bracket and Enter. Below is the example showing the addition of numbersin cells A1 to A10.
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2. ENTERING AND EDITING DATA

On) 20 )+
5)
ks Haome Inserk Page Layout Formulas [ata

3 J“ Calibri lu Hllaa|E=s
Paste e e )
= S Ezu]® A E=3
Clipboard & Fonk M Alic
A12 - A =SUMEATATD) Function is
A | B | ¢ [ D | E | displayed here
1 1
2 2
3 3
4 4
5 5
3] a]
7 7
g g
g =
10 10
Result is 11
displayed here —{ | 12 551

2.5 Error Messages

There are various error messages displayed by Excel when the cell entries violate specific
requirements or conditions. For example, including text as an argument in the SUM function
returnsthe #NAME? error. The different errors and their interpretation are provided below.

Error Description

#NULL! | Occurs when you specify an intersection of two areas that do not
intersect. The intersection operator is a space between references.
#DIV/0! Number is divided by zero (0).

#VALUE! | Wrong type of argument or operand is used.

#REF! Cell referenceis not valid.

#NAME? | Microsoft Excel doesn't recognize text in aformula.

#NUM! Invalid numeric values in aformula or function.

#N/A Valueis not available (e.g. missing) to afunction or formula.

2.6 Copying and Pasting I nformation

Cutting, copying, and pasting cell contents follows the standard Windows convention. The
keyboard shortcuts are Ctrl+x, Ctrl+c, and Ctrl+v, for cutting, copying, and pasting, respectively.
These functions are also found in the Clipboard group under the Home tab on the Ribbon. The
Cut and Copy operations are acknowledged in Excel by special highlighting around the selected
cells and a message in the Status Bar at the bottom of the spreadsheet

E Ji |Select destination and press ENTER. or choose Paste
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2. ENTERING AND EDITING DATA

2.6.1 Cdl Referencing

By default, Excel usesrelative referencing to refer to aparticular cell, e.g., cell A1l. However,
when aformula containing relative referencing is copied from one cell to another, Excel does not
create an exact copy of the formula. Rather, it will change the cell addresses relative to the row
and column they are moved to. For example, copying the formula=SUM (A1:A10) in cell A12
to cell B12 will result in=SUM (B1:B10) in cell B12.

In many instances, relative cell referencing is a desirable feature of the spreadsheet. However, to
avoid the referencing changes when copying aformula, the relative references can be replaced
by absolute cell references. Thisisaccomplished by placing the dollar sign “$” in front of the
row or column reference for a particular cell. For example, copying the formula
=SUM($A$1:$A$12) in A12 into B12 would now result in the same formula
=SUM($AS$L:$A$12) in cell B12.

It isalso possible to use mixed cell referencing by only fixing the row OR column reference,
depending on the situation. For example, as$A1 or A$l. Rather than manual typing, the
function key <F4> can be used to quickly insert absolute or mixed referencing for a given cell
while editing the formula or function arguments. Pressing <F4> repeatedly will cycle through
the different combinations of mixed references.

2.6.2 Paste Special

When the cell contents are text or constants, the copying and pasting operations are
straightforward. However, when copying functions, it isimportant to realize that Excel is
copying the contents of the cell, which in this case is the actual function and NOT the result of
the function. The result of the function can be copied as a value to another cell in Excel using
the Paste Special feature. Paste Special isfound under the Paste function in the Clipboard group
in the Home tab on the Ribbon or by right-clicking on the destination using the mouse. As
shown below, Paste Special allows the pasting of specific features as opposed to all cell contents.

Paste Special @@

Paste

o al () validation

() Formulas (3 Al except borders

@Ealues () Column widths

) Formats () Formulas and number Formats

() Comments () alues and number formats
Operation

(%) Mane ) Multiply

O Add O Divide

() Subkract

[1 skip blanks [ ] Transpose

[ 04 ] [ Cancel
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2. ENTERING AND EDITING DATA

2.6.3 Filling Cells Automatically

Excel is able to detect patternsin the spreadsheet data, which can then be reproduced
automatically. This appliesto both text and numbers (constants). For example, typingin
Monday to cell A1 and Tuesday to cell A2, then selecting cells Al and A2 and clicking and
dragging the bottom right corner of the range downward (while holding down the mouse
button) will fill in the appropriate weekdays automatically. The same logic applies to numbers,
for example, typing in the numbers 1 and 2, and then filling down the rest of the numbersin the
sequence by clicking and dragging.

A B
_ 1 iMonday
2 [Tuesday
3
4 +
c Wednesday |

2.7 Naming or Declaring Constants

To avoid the confusion of relative and absolute cell referencing, it is possible to assign a name
to a specific cell or range of cells. Thisis equivalent to declaring variablesin a programming
environment. The named cells can then be used as arguments in formulas and functions, rather
than referring to the particular cell address.

A cell, or group of cells can be named simply by selecting them and then typing the desired
name directly into the Name Box in the Formulabar. The cell name definitionisaso found in
the Defined Names group under the For mulas tab on the Ribbon. Below is an example of
naming cell Al as Temp using the > Define Name option dialog box. All named constants can
be managed (i.e., modified, deleted, etc.) through the Name M anager .

Mew Hame E@

Marne: Temp|

2cope: Warkbook, w

Cornrmenk:

Refersto! | —sheet1igagl 5
[ (04 l[ Zancel ]

Once the new named cell is added (by clicking [OK]), it can be used as an argument in any
formula or function. For example, the equation =Temp+B2 is how equivalent to the equation
=$A$1+B2. The named cell aways refersto the same location and hence acts as an absolute cell
reference.
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3. FORMATTING

3. FORMATTING

There are many ways to format and customize the way in which information is displayed in
Excel. The objective of this section isonly to give avery brief overview of the basics.

3.1 Cédl Formatting

The cellsin Excel can be formatted individually or asagroup. Cell formatting can be applied to
the selected cells through

1. Thevarious formatting options under the Home tab on the Ribbon.
2. Right-clicking on the particular cell or group of cellsfor various options.
3. Pressing Ctrl+1 to launch the Format Cells dialog box.

 Number || alignment | Font Border Fill Proteckion

Cakeqgory: Sample

Mumber

CUrrency

Accounting izeneral Format cells have no
Date specific number Format.
Tirne

Percentage

Fraction

Scientific

Texk

Special

Zuskarm

[ 8] 4 ][ Cancel ]

The cell formatting options allow changes to be made to the number or text formatting (e.g., the
number of significant digits to display, date and time formatting, etc.), cell aignment, font style,
and cell border and colouring. The cell contents can also be protected and locked to prevent
other users from modifying them.

Besides cell formatting, it is also possible to change the column and row properties (i.e., width
and number) as well as modify the worksheets in the workbook (add, delete, rename, etc.).

3.2 Sorting Data

Data can be sorted in Excel by clicking on the Sort & Filter button in the Editing group under
the Home tab on the Ribbon, or by right-clicking the selected cells and choosing > Sort... from
the drop-down menu. Make sure to select the data prior to the operation.

12. Microsoft Excel 2007/2010 Tutorid
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4. CREATING CHARTS

41 Basics

In addition to powerful data analysis through equations and functions, a key aspect of Excel is
the ability to chart or plot the datain graphical form. Excel offersalarge library of different
types of charts that can be produced, however, the most useful chart types are Column charts
and Scatter (X-Y) plots.

Similar to equations and functions, Excel charts are dynamic (when the chart datais linked to
cellsin the spreadsheet) and will change (update) automatically upon modification of the data.

41.1 Chart Wizard

Previous versions of Excel contained an automated step-by-step process for creating charts called
the Chart Wizard. Thisfeatureisnolonger availablein Excel 2007.

4.2 Creating a Chart

In Excel 2007, charts are created by choosing one of the available Chart types from the Charts
Group under the Insert Tab on the Ribbon.

: EE-; H FER L Bookl - Microsoft Excel
i

Horne Insert Page Layout Formulas [Daka RLesview Wig

F S = i o B e 1) ]

PivokTable Table F'u:ture Cllp Shapes Smartart Cu:ulumn Lire Pie Bar frea  Scatter  Other Hyperlink:
- art - =  iCharts =

Tables Tlustrations Charts @ Links

Insert Chart Dialog Box |

Thelnsert Chart Insert Chart @
dialog box can also be

ed by sal 3 Templates Column 2
permit et | gt 1] a0 9 99

from the Chart group ¢ m
by pressing the k & rie @ g

Avininssence. | = e ||| |af) B8] B i ab) JAA)
A Area
vl | [Bla] a8 BA b
& Suface Line
el =
dy Radar Pie

A e | el ARl lac el v

| Manage Templates... | | Set as Default Chart | [ ok | [ cancel
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4. CREATING CHARTS

The data for charting can be chosen either befor e or after selecting a particular Chart type.
Selecting the data beforehand is generally preferred, however, it requires knowledge about the
way in which Excel interprets the selected data (i.e., which part of the selected datawill be
plotted on which axis). If no datais selected, Excel will create an empty Chart as an object
within the worksheet.

Note: Excel attemptsto create the Chart data based on the cell(s) selected and its neighbours at
the time a particular Chart type is selected. To avoid confusion, it is therefore important to either
select the specific data to be plotted or select an empty cell with empty neighbour s before
creating a Chart.

Whenever a Chart object (or worksheet) is selected in Excel, Chart Tools
three new tabslabeled Chart Toolswill appear on the Ribbon. :
These tabs contain the most commonly used functions and i T
features related to Excel Charts, and are grouped as follows:
Design: Type, Data, Chart Layouts, Chart Styles, Location
L ayout: Current Selection, Insert, Labels, Axes, Background, Analysis, Properties
Format: Current Selection, Shape Styles, WordArt Styles, Arrange, Size

4.3 Column Charts

This example shows how to make a ssmple column chart. The example consists of some simple
data shown below.

A | B [ ¢ | b | E [ F |
Number of Pump Failures

Year Failures
1895
18996
1997
18993
18999

e it A =y |

O 00| (T O e LD R —

I

—_ =
— | O

The data consists of number of pump failures observed in each year. The label for the yearsis
located in cell A3, whilethe actual years are listed in cells A4:A8. Similarly, thelabel for the
failuresisin cell B3, with the datain cells B4:B8.

For this example, we make an empty Chart first and then explicitly define the source data from

the Chart Tools Design tab. As noted above for empty Charts, it isimportant to select an empty
cell with empty neighbour s before creating the Chart. 1n the above example, we have selected

cell C10.
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4. CREATING CHARTS

43.1 Step 1 - Create an Empty Column Chart

After selecting an empty cell with empty neighbours, we create an empty Chart by selecting the
2-D Clustered Column chart from the Charts group. This creates an empty Chart object within

the worksheet.

= m .t l

J ' - ®
IR =T I
Column| Line Fie Bar Area  scatter Other
- - - - - - Charts =
2-D Column 1 o
i | (=8| [ME
3-D Column
I6u 99 93| 3J
I I I I
Cylinder

4.3.2 Step 2 — Define the Source Data

The source data for the Chart is defined by the Select Data option in the Data group under the
Design tab in the Chart Tools. This option can also be accessed by right-clicking on the Chart
object and then selecting > Select Data... from the drop-down menu.

_ EE:'.! o 9-0 = Bookl - Microsaft Excel Chart Tools

Horne Insert Page Layouk Formulas [Daka Review View Layout Farrmak

.mﬁ.ﬂ, 4 |E

= —
- M = =i _';';-_-l - ; = -
Change Save s Switch | Select Hi] | 'u i _LIH_ I_H I l I
Chart Tyvpe Template Diaka ; || — B

Feows ol
Tvpe [raka l Chart Lavouks
Select Data Source
Chart data range: | Sheet11$a44:4648 B
@Sﬂitch R/ Column ]
Le ies (Series) Harj ateqory) Axis Labels
4
| Hadd =% Edit ][ X Remave I . ( =5 Edit
Seriesl 1995
1906
1997
1993
1909
lﬂidden and Empty Cells ] [ [8]4 ] l Cancel
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4. CREATING CHARTS

From the Select Data Source dialog box, we press — -
the[Add] Legend Entries (Series) button to it Serles ['E]EI
specify the data we want to plot for each column, | 22ee fame: __

In this case, these are the pump failures in range B

B4:B8 in the worksheet named “ Sheet1”. Note Series yalues: _

that Excel automatically addsthe “$” signsfor the | [=ShestlisEE4:4e4s ] =54,7,21
selected data to make the references fixed. [ ok | [ cancel
Similar to equations, each definition begins with

the equal sign “=", while the worksheet nameis
followed by the exclamation mark “!”.

We then pressthe [Edit] Horizontal (Category) [Feeamiar
Axis L abels button to specify the column labels
on the horizontal axis and select the data (years)
in the range A4:A8.

Axis label range:
=shest11$atd: $nsa| E&:| =1995, 1996, 19,

[ Ok l’ Cancel ]

4.3.3 Step 3 - Chart Formatting

Once the appropriate data have been selected or defined for the Chart through the Source Data
dialog, we need to label and format the Chart appropriately. This can be done using the Chart
L ayouts Group under the Design tab in the Chart Tools.

tEfD o 9-0 = Bookl - Microsaft Excel Chart Tools

Horne Insert Page Layouk Formulas [Daka Review View Layout Farrmak

L k [ S— I

il oy, & B = ’ﬁ
Change Save As Switch  Select ﬂ & 'ﬂ i J_lﬂ_'1 - - Il II L

Chart Tvpe Template | Row!Column Daka =W

Tvpe [raka Chart Lavouks

The Chart Layouts group contains various standard formats that specify the presence of Chart
and axesttitles, aswell asthe display of Axes, Gridlines, the Legend, Data L abels, and the
Data Table. General Chart formatting is available in the Styles group under the Design tab,
while the specific formatting of individual Chart features or elements can be done through the
various options under the L ayout tab.

434 Step 4 - Chart Location

The default status of all Chartsin Excel 2007 is as a Chart object within aworksheet. However,
the Chart can also be located on a separate wor ksheet by itself. Having the Chart within the
worksheet containing the data is often advantageous not only for referencing purposes, but also
for directly visualizing the results if/when the datais modified.

The Chart location can be specified from the L ocation group under the Design tab in the Chart
Tools, or by right-clicking on the Chart object and selecting > Move Chart... from the dropdown
menu.
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4. CREATING CHARTS

Choose where wou wank the chart to be placed:

\_IJTH () Mew sheet: | Charkl
(®) Object in:

[ 94 l[ Cancel ]

4.35 Finished Chart

The finished Chart is shown in the following with the different parts or objects of the chart
labeled accordingly.

Chart Title Gridlines
[ - |
Chart —— %’lumher of Pump Failure%
Area =
ma £ ? | 7 Plot
g7 Area
Value Axis EiB
Title I_t'l_': 5 - - -
¥ =t o W ! _ Legend
T3
Sl
64 [
D L3 ¥ ¥ [ [ | il
1995 1996 1998 1899 Category Axis
(x-axis)
|| | |
Value Axis Category
(y-axis) Axis Title

4.4 Chart Formatting

As shown above, the Chart consists of various objects which can be modified and edited as
required. In order to edit the Chart and its objects, however, the Chart must first be selected
(e.g., single click with the mouse). Text objects and labels, such as the Chart Title and Axis
labels, can be edited similar to all cell contents by first selecting them, and then entering the
appropriate text either directly (double-clicking or <F2>), or through the Formula box.

The various objects within a Chart can be for matted by

1. Double-clicking or right-clicking them with the mouse.
2. Using the various options under the L ayout tab in the Chart Tools.
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45 Scatter (X-Y) Plots

While column charts are used to plot data in specific categories or groups, the Scatter plot is
used to plot two (or more) variables against each other. The Scatter plot can also be used to plot
afunction and perform regression analysis by fitting a trendline through the data points.

45.1 Plotting a Function

Suppose we have asimple equation of aparabolay = ax?, wherea = 0.1. Thisisasimple
eguation describing the relationship between the variables y and x; for any value of x, we can
compute the corresponding value of y. To plot this function in Excel, we therefore have to create
pairs of values of x andy. The simplest way to do thisisto assume the values of x, for example,
ranging from -10 to +10, and then computing the corresponding value of y.

Adjacent is the example of the E N 9 s
spreadsheet showing this computation. 9

The x-vaues are specified incdls = Home: Inserk Page Layouk Formulas Data
A6:A26, while the corresponding ‘ = ¥

y-values are computed in B6:B26. The =]

Calibri i - s

|
S A |

constant aisin cell B3. The equations Paste _j (B 7 ulfi- ===
to comptte they-values are Clipl;cuard P Fonk F' i
=$B$3*A6"2 for cell B6 Bb M A =3B53AE2
=$B$3* A7"2 for cell B7 A | B | ¢ | b | E |
etc. 1 |Parabola
2
Because we used the absolute cell i 2 0.1
reference $B$3 for the constant a, we £,
can copy the formula down all the way 5 1 Dljl
to cell B26. We could have just as 7 g XN
easily used the constant value 0.1 in 8 A F 4
place of $B$3, or named the cell $B$3 E] -7 49
asa(e.g., using the Name Box) and 10 ] 36
then used a in the resulting equation. 11 5 25
12 -4 1.6
To plot this function in Excel, we first 13 -3 0.9
select all of the data in the range 14 -2 0.4
A6:B26. Excel will automatically use 15 . 0.1
the datain thefirst column as the 1? ? J ?
x-values and all data in the subsequent 16 5 04
column(s) as the y-values. 13 3 09
20 4 1.6
To make the Chart, we select the oy 5 25
Scatter plot with Straight Linesand 22 B 36
M ar ker s from the Charts group under 23 7 49
the Insert tab on the Ribbon. 24 = .4
25 = 2.1
2k 10 10
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il el @

Column  Line Pie Bar Area |Scatter| Other Hyperlink

- - - - - - Charts
Charts Scatter
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F G H s®0s | |00

il 20 chart Types...

Similar to the column chart, there are many different sub-types for the Scatter plot to choose
from. In thiscase, we want a scatter plot with the data points connected by lines because we
are trying to plot a continuous function. Including the pointsin the line is optional, however,
they serve as reminders of the fact that we are approximating the continuous function at discrete
intervals. Thismay be important in cases when the resulting line isjagged or irregular, which
may be the result of a coarse discretization scheme. It isalso possible to plot the datausing a
smoothed line through the points, however, this may not always result in arealistic
representation of the underlying function. To reduce the jaggedness in these cases, it is
preferable to change the discretization scheme by adding more (computed) points to the plot.

After adding labels and formatting, the final plot is shown below. Because the Chart is an object
in the worksheet (and because the equation for y contains areference to acell, rather than a
constant value of 0.1) we can immediately visualize the change in the results by changing the
value of the constant ain cell B3.
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1B
N

[AEY
(en)

(e ¢]

y
/)
e
.
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-15 -10 -5 0 5 10 15
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45.2 Adding aTrendline

Another important aspect of the Scatter plot is the ability to fit a function through the data
points. Thisisequivalent to regression analysis, where the objective isto find the “best” fit line
through the data points.

Consider the following data consisting of 11 observations of coolant velocity and the
corresponding wall thickness of feeder pipes.

A | e | ¢ | D | E |
1 |Feeder Data
2
3 v wit
4 |(mis) (rmirm) I _l
] 8.5 59
B g.4 8.7
7 1.5 5.58
g 127 5.52
9 129 5.26
10 132 5.45
11 135 5.24
12 138 5.07
13 138 5.06
14 15.1 5.M
15 152 4.99
16

The objectiveisto find arelationship between the two variables velocity and wall thickness. To
do this, we can use the Trendline feature of the Scatter plot. Similar to the previous example,
we first select the data in the range A5:B15 and then choose the Scatter plot from the Charts
group under the Insert tab. In this case, however, we want to plot the points (or Markers) only,
since our objectiveisto fit afunction (or line) through the data.

Feeder Velocity vs. Wall Thickness
6

/E\ L
£ 5.8 .
»n 5.6 *
2 .
(&)
£ 5.2 te
= .
T 5 A J
=

4.8 T T T

0 5 10 15 20
Velocity (m/s)
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Aswe can see from the above plot, there appears to be a relationship between velocity and wall
thickness. That is, the wall thickness tends to decrease with increasing coolant velocity. We can

describe this relationship mathematically, by fitting a function through the data points using the
Trendline option in Excel.

A Trendline can be added to a data series by
1. Selecting Trendlinein the Analysis group under the Layout tab in the Chart Tools.
2. Right-clicking the appropriate data series (the data points in the chart) and selecting the

> Add Trendline... option from the drop-down menu.

The Format Trendline dialog box is shown below. Inthiscase, we select aLinear trend and
display the equation and R-squar ed value on the Chart.

Format Trendline

[ i i | . .
Trendiine Options Trendline Options
Line Color Trend/Regression Type

Line Skyle ) Exponertial

Shadow

'@} Linear

Glaw and Saft Edges

1 Logarithmic

) Polynomial

3]
) Power
e

{:} Moving Average

Trendline Mame

%) Automatic Linear (Series1)

{:!' Cuskarm;: | |
Farecast

Forward; |I:I.I:I | periods
Backward; |III.IZI | periods

|:| Set Intercept = | |
Display Equation on chart
Display R-sguared value on chark

Close
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These options allow us to see the resulting mathematical relationship between the two variables
and also the quality of thefit (linear in this case) based on the R-squared statistic. R-squared
varies between 0 and 1, where 1 indicates a perfect (linear) relationship between the two
variables, while 0 indicates that there is no relationship between the two.

The resulting plot is shown below. The linear best-fit trendline has now been added to the plot
as an object or separate data series (which can then be formatted as required). The equation of
the line has aso been added to the plot as an object (which can then aso be formatted for font
size, number of significant digits, etc.).

The resulting fitted equation implies that wt = -0.123 V + 6.8935. The R-squared value of
0.8463 indicates afairly good fit, which can also be observed visually from the chart.

Feeder Velocity vs. Wall Thickness
6

5 L

5.8
E . \
0 \’, e Seriesl
S 54 . :
© ——Linear (Seriesl)
£ 52
- y =-0.123x + 6.8
s 5 2=
= R =0.8463

48 T T T

0 5 10 15 20
Velocity (m/s)
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Appendix A

Appendix A — Common Excel Functions

Function Description

ABS Returns the absolute value of a number

AVERAGE Returns the average (arithmetic mean) of its arguments

COUNT Counts the number of cells that contain numbers

COUNTIF Counts the number of cells within arange that meet a given condition

DEGREES Converts radians to degrees

DEVSQ Returns the sum of squares of deviations of data points from their sample
mean value

EXP Returns e raised to the power of a given number

FACT Returns the factorial of a number

FREQUENCY Calculates how often values occur within arange of values and then
returns avertical array of numbers

GAMMALN Returns the natural logarithm of the gamma function

IF Checks whether a condition is met, and returns one value if TRUE, and
another value if FALSE

INDEX Returns a value or reference of the cell at the intersection of a particular
row and column, in agiven range

INT Rounds a number down to the nearest integer

INTERCEPT Calculates the point at which aline will intersect the y-axis by using a
best-fit regression line plotted through the known x and y values

LEN Returns the number of charactersin atext string

LN Returns the natural logarithm of a number

LOG Returns the logarithm of a number to the base you specify

LOOKUP Looks up avalue either from a one-row or one-column range or from an
array

MATCH Returns the relative position of an item in an array that matches a
specified value in a specified order

MAX Returns the largest value in a set of values

MIN Returns the smallest value in a set of values

Pl() Returns the value of Pi

RADIANS Converts degrees to radians

RAND Returns arandom number between 0 and 1

RANK Returns the rank of anumber in alist of numbers

ROUND Rounds a number to a specified number of digits

RSQ Returns the coefficient of determination of the best-fit linear regression
line through the given data points

SLOPE Returns the slope of the best-fit linear regression line through the given
data points

SQRT Returns the square root of a number

STDEV Returns the standard deviation of a sample

SUM Adds all the numbersin arange of cells

SUMIF Adds the cells specified by agiven condition or criteria

VAR Returns the variance of a sample
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Appendix B

Appendix B —Common Statistical Functions

Function Description

BETADIST Returns the cumulative beta probability distribution

BETAINV Returns the inverse of the cumulative beta probability distribution

BINOMDIST Returns the binomial probability distribution

CHIDIST Returns the one-tailed probability of the chi-squared distribution

CHIINV Returns the inverse of the one-tailed probability of the chi-squared
distribution

COMBIN Returns the number of combinations for a given number of items

CONFIDENCE Returns the confidence interval for a population mean

CORREL Returns the correlation coefficient between two data sets

COVAR Returns the covariance between two data sets

EXPONDIST Returns the exponential distribution

FDIST Returns the F probability distribution

FINV Returns the inverse of the F probability distribution

GAMMADIST Returns the gamma distribution

GAMMAINV Returns the inverse of the cumulative gamma distribution

LOGNORMDIST | Returns the cumulative lognormal distribution

LOGINV Returns the inverse of the lognormal cumulative distribution function

NORMDIST Returns the normal cumulative distribution for the specified mean and
standard deviation

NORMINV Returns the inverse of the normal cumulative distribution for the specified
mean and standard deviation

NORMSDIST Returns the standard normal cumulative distribution (has a mean of zero
and a standard deviation of one)

NORMSINV Returns the inverse of the standard normal cumulative distribution (has a
mean of zero and a standard deviation of one)

PERMUT Returns the number of permutations for a given number of objects that can
be selected from the total objects

POISSON Returns the Poisson distribution

STANDARDIZE | Returns anormalized value from a distribution characterized by a mean
and standard deviation

TDIST Returns the Student's t-distribution

TINV Returns the inverse of the Student's t-distribution

WEIBULL Returns the Weibull distribution
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