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Chapter 1. Format of computer information in this guide

This technology guide is provided as a supplemeButsiness Analids and Modelingby Kris
Greeni Fall 2020 Edition

This textbook containsvo kinds of computer information to help you. Each will bariatted a
little differently, sohere isa brief overview of each to help you.

1. Basic information on using computer©ne of the most important things you will need to
learn is how to use computers efficiently. Where will you store your data files? How
will you retreive your halcompleted assignment? How will you organize your files so

that you can find them again?

2. Using Microsoft Excel Chapters 3 through 10 contain information on using Excel
efficiently to do various modeling activities. Since Exiseh visual environment, will
present much of this information through screenshots like this:

I“_T-II (= |= Bookl - Microsoft Excel = @ 52
m Home Insert Page Layout Formulas Data Review View Add-Ins & @ o @ 2
== X Calibri Fuor E=mE General - A g=Insert - - A? }}
A ) .
J Ea~ B 7 U~ A A EE=HE $-% o 3 Delete = | [B]~ z
Paste yles | .. . Sort & Find &
- S A EE | B 30 %0 - | (ElFormat~ | (2 Filter~ Select~
Clipboard Font Alignment MNumber Cells Editing
Al - fe “
A B C D E F G H J S~
[ ]
2
]

Your screen mighlook slightly different from this if you are using a different version of
Excel, however the procedures outlined here can be performed in ANY version of Excel.
Remember that you can usually find out how to something with a quick Googbeitube
searchsah as AHow to create a pivot tabl eo.



Chapter 2. BasicComputer Information

2.1 Advice on computers and doing work electronically

There is nothing so tragic as bad things happening to good students.
Unknown Instructor

If you want toavoid being one ofhose good students to whom bad things happen, take heed of
the following advice. It should become a mantra, repeated to yourself over and over until it is a
part of your psyche:

SAVE EARLY, SAVE OFTEN.

Anytime you make a substantidiange to your workike pasting a graphic in, typing a whole
sentence or paragraph, adding a table, or reformatting, you should save your file. Save as soon as
possible after starting a file. There is also a keyboard shortcut for saving files: CTRL+8isUse
frequently toavoid losing a substantial part of your work.

2.2 A Note About Naming Filesand File extensions

When you save your files (OEarly and ofteno,
name. If the file includes your solution torhework 2, thenincide o0 homewor k 20 i
You may also want to save all the files for each course you are taking into a separate folder, named

for the course. Finally, if the file is going to be sent electronically to your instructor (through email
orsomecoursemangement system) ités a good idea to m
file in some way. After all, wunless you are t
20 could belong to anyon e guid¥lioesfor nammgdilesrinoideror ma \
to make file management for the entire course easier on him/herself and the teaching assistants (if
any).Be sure to check whether your instructor has a preferreddil@ing system

It is also helpful when saving files to name them meaningfully. If you name the first Excel
workbookbr every course you take OFil elo Cogmeu wi | |
up with a naming convention that clearly helps you locate theyilesvant.

Files with this extension| € .  a rcally usgdwith tg softare
.DOC or .DOCX Microsoft Word

XLS or .XLSX Microsoft Excel

.Ror .Rmd R Studio. (.Rmd is for R Markdown)
.CSV CommaSeparated File (data)




2.3 Folders and Organization

When saving your files, it also helps to have some s@iaoffor organizing the files. In Windows,

the way to do this is to ugelders. These can be named anything you want, and you can have as
many foldersnside a folder as you want. You can also put folders inside other folders. Just be
car ef ul tocreate Sush aeamplgx nest of storage folders that you cannot remember where
your files are.

Option 17 P\ Network Drive (limited to 250MB)

%l . v Computer » ageraci (\\citadel\faculty\a) (P:) » My Class Documents »

Organize = = Open Include in library - Sync = Burn Work online MNew folder
4 Downloads i Marme Date modified Type
> | it Favorites )
, ECON105 5/30/2017 1:50 PM Filefol
4 | My Class Documents _ )
, ENGL101 5/30/2017 1:50 PM File fol
. ECOMN105 §
. MATH130 5/30/2017 1:51 PM  File fol
. ENGL101
. MATH130
My Data Sources
Jf Wy Music
= My Pictures

Oneway of storing your files is on your P: drive. If you need to access your P: drive files from
somewher@ff-campus (or from your own computer), follow these instructions:

* Open My-l'.‘umputer >in the address bar enter: ftp://ftp.sjfc.edu and press enter.

L:/.r\\:_) - |_jl3 fip:/Ftp.sifc.edu

# The Log On As dialog box will pop up asking for your username and password.

# Your username is: academia/ your SIFC username
+ Your password is the same as logging into the computers on campus, and click Log On.
s Your files should appear and look exactly like your P:drive on campus.

Log On As T

Either the server does not alow anonymous logins or the e-mail address was not
accepted. L
fp.sjfe.edu

FTP server:

User name: b
Password:
After you log on, you can add this server to your Favorites and return to it easlly,

L',E FTP does not endrypt or encode passwords of data before sending them to the
server. To protect the security of your passwords and data, wse Web Folders

{WebDAV) instead.
Learn more about ysing Web Folders.
[JLog on anonymaously [[]save password

Logan | [ cancel |




Option271 Google Drive (unlimited storage space)

The other way of storing yodiles is on Google Drive. These files can be accessed using this
icon on the SJFC launchpad:

-_—
-" Google Apps

Foreampl e, hereds how you might organize your C

GO g|e Drive Q,  Ssearch Drive -

“ My Drive ~

Name A owner Last modified

-

My Drive

H

Shared with me BB Anne Archive SJFC me May 28, 2016

©

Recent

BB Anneral7 me May 8, 2017
- Google Photos
. Anne Images me Dec 16, 2016

The benefit of this method is that you can download and install a program Daed(from
https://tools.google.com/dIpage/dr)yavhich will automatically synchronize your Google Drive
files to yourpersonal computer.



https://tools.google.com/dlpage/drive

24 Using the help system in Microsoft Office2016

The help system for Microsoft Offi@016is fairly extensive. In Word or Excel (or Power Point),
the help functionisfoundear t he top of t hekbkmesvbatgere nwaw tt ht a hdec

Bookl - Excel A\ anne geraci Eal

Add-ins

| o Ty - 2 A
7Y
add a comment e v
% * 60 30 : Sort & Find &
- insert a table nat - T Filter - Select -
dumber P freeze the top row 5 Editing S

share my workbook -

fill my cell green
H [ J K L 1 M o P Q=

You may need tagyet used to using the help features. Very often, your first try will not turn up
anything, but always check the omaien Thiswiloo | i n
link you to other information that isleged to the topic you originally searched for.

Within the information portion of the help window, most of the phrases and sentences are
hyperlinked to allow you to navigate through the informat®miocate what you need.

For exampl e, u.sd nfge athuer € SaalvleowAss .y ou t o change
use the putdown menu below the file name to select a different file type.

9o
lﬂu Home 1

H Save

5 Open

[ Close

Info

MNew

To open a file, you can either dowalkck the fileicon in the browser or the Windows explorer,
oryoucanpen the file from within Excel. Simply o
browse through the folders on the computer to locate the file you want.



2.5 Copying and pasting between programs

Microsoft Office 2016 is designed so that you can setdotmation in one program, copy it
(using either the keyboard shortcut CTRL + C ¢
it into another program. When you copy selections, they are placedan ar ea cal |l ed
boardo. To t akaonthe tigbsaed asd@lhce themiinto a document (either another
location in the same document, or in another document altogether) simply place the cursor where
you want the informationtogoaredi t her use the keyboard shortec
OEdit/ Pastedo to paste the object in the |l ocat

When copying information from Exceli Bt omadpo d,
option, shown here, to paste a bitmayofir work into a document. This will ensure that your
information (in Word) looks exactly like it does in Extghismaype ve nt e X c euspsoi ve i
re-formatting of your information.

Paste Options:

il il s il e e
=4 I=| U I=
= = T loo| laf LA

Paste Special...
Set Default Paste...

2.6 Saving your Excel data as .CSV (Commseparated values)

In order to import your data into other software such as R or SAS, it is recommended that you
SAVE your data in a format known &@ommaseparated Valueor CSV. For example, the
following file has five variables (indicated by their names in the first liné)each data item is
separated from the next by a comma

. .

] hD,Day,Time,Lucation,[ount

| 1,M,568,Nock, 6
2,M,530,Nook, 15
3,M,6688,Nook 44
4,M,638,Nock, 26

To save your data in the CSV tibnoandimditate CiVsfag t h e
the filetype:

File name: | C03 OverEasy2.csv V|
Save as typall | C5V (Comma delimited]) (*.csv) w

NOTE: If you have mutiple Worksheets in your Excel file, uou will need to save eddheet
to an individual CSV file.




2.7 Activating the Data Analysis Toolpak

To enable the Data Analysis component within Excel:
1. Click File

2. Next, click onOptions (your screen ma
look like one of these images:

H Save
Save As
Lﬁ Cpen B New
£ Close
= Open

Info

Save
Mew

i Save As

Print

Save as Adobe
Save & Send PDF

Help Print

Share

9 Exit

Export

Publish

Close

Account

Feedback

Options




3. Cl i ck Addiinsé he ab, c bhin dAnalysie TodlPald .

4. Next, click onGo.

r
Excel Options

Analysis ToolPak
Analysis ToolFak - Vb

Customize Ribbon

.., Wizard for Microsoft Excel\adxloader.dll

General . . . .

View and manage Microsoft Office Add-ins.
Formulas
Proofing Add-ins
Save Name Location
Language AcliveAppIica.tion Add-ir.ls

Merge Cells Wizard for Microsoft Excel

Advanced

e\Officeld\Librany\Analysis\ANALYS32.XLL
ficeld\LibranAnalysis\ATPVBAEN. XLAM

Type

COM Add-in

Excel Add-in
Excel Add-in

Qui |bar Custom XML Data Ch WMlicrosoft Office\Officel4\OFFRHD.DLL Document Inspectar
Date (XML} Ch.s\microsoft shared\smart Tag\MOFL.DLL Action

Add-Ins ) Euro Currency Toaols Ci\...Office\Officel 4\Libran\EUROTOOLXLAM  Excel Add-in
Financial Symbal (XML} Ch.s\microsoft shared\Smart Tag"\MOFL.DLL Action

Trust Center Headers and Footers Ci\,. J\Microsoft Office\Officel4\OFFRHD.DLL  Document Inspector | =
Hidden Rows and Columns Ch Microsoft Office\Officel4\OFFRHD.DLL Document Inspectar
Hidden Worksheets Ch WMlicrosoft Office\Officel4\OFFRHD.DLL Document Inspectar
Invisible Content Ch WMlicrosoft Office\Officel4\OFFRHD.DLL Document Inspectar
Microsoft Actions Pane 3 XML Expansion Pack
Solver Add-in G e\Officel $\Libran\ SOLVER\SOLVER.XLAM  Excel Add-in

Document Related Add-ins

MNo Document R d-ins

Disabled Application Add-ins

No D. Ap, ns i
Add-in: Analysis ToolPak

Publisher: Microsoft Corporation

Compatibility: Mo compatibility information available

Location: Ch\Program Files x86)\Microsoft Office’\Officel4\LibranfAnalysis\ANALYS32.XLL

Description:  Provides data analysis tools for statistical and engineering analysis

i

Manage: |Excel Add-ins

Cancel

5. Lastly, check the box néxo Analysis Tool ~
Pak andAnalysis Tool PakVBA. Click on
OK.

Add-Ins

O

Cancel

[T salver Add-in

Browse...

i *

Automaton...

Analysis ToolPak - VBA
VBA functions for Analysis ToolPak

The Data Analysis component within Microsoft Excel is now enabled and you will be able to
complete he examples and exercises contained within this Learners Guide as needed.



Chapter 3. Using Excel

In this chapter, we will present some information about using Excel with a brief set up of how a
worksheet should be organized in order to perform properatdaysis and conversion to other
software packages such as R or SAS.

One of he benefits of using Excel to do computations is the Likmmulas.Any formulas in the
format below show the syntax of formulas to be typed into EX@eimulas might refeto other
cells within the worksheet, as in this example where we are addisd@3&dnd C3, then dividing
by the contents of cell D3:

=(B3+C3)/D3

€ or they mi g h-inExoafunetions,agin tbid example whith will return the sum
of the vdues found in cells B3, C3, D3, E3, and F3, or B3:F3 for short.

=SUM(B3:F3)

Any formulas shown in this format, with specific cells or cell ranges in the formula, should be
typed exactly as shown, assuming that your spreadsheet is set up as deasthi&adfdormation
or as shown in the accompanying screenshots aagesn



3.1 Excel desktop

This lesson will introduce you to the Excel desktop. To begin this lesson, start Microsoft Excel.
The Microsoft Excel window appears and your screen will Kioklar to the one shown here.

|‘_7| H = Bookl - Microsoft Excel = = el

g Home Insert Page Layout Formulas Data Review View Add-Ins [ @ o= B E2

j % calibri T - S =lglg (Geneal v A gohsetr X~ ;‘}7 }3

By == $ v % 9 &% Delete ~ -_J—-rlv -

Paste . Styles | .. . Sort & Find &

R 4 i= 3 %8 3% ~ | BlFormat~ | (27 Fitter~ Select+
Clipboard MNumber Cells Editing

Al
A B C D E F G H J K_p

1 :I

2

3

4

5

5 =
7

8

9

10

11
12
13
14
15
4 4 » M| Sheetl /Sheet? ~Sheetd %1 M4 v [
Ready | |3 @ 1003 (=) [} {+)

Starting at the top of the Excetsktop, you will see the following items:

1 The program control bar: This displays the name of the current workbook and
provides buttons for minimizing, maximizing, and closing the prognathe right
hand side. The lethand side has guick button for saing the workbook (the disk
icon), undeing and redeng actions (the looping arrows), and a gldwn menu
to customize the interface. The extreme left of the program control bar has a
Microsoft Office icon; clicking this accesses features that let yoe, sgpen, or
print workbooks.

T Menu tabs: These tabs, | abel ed O0HoOmMeoO,
oDat ao, ORevi ewai,n sooV,i eovant raonld tohAed dr i b b o |
haveinstalled an Addn (like StatPro) you may not see the last of ¢hegtions.

1 Ribbon: The ribbon (formerly the toolbar) has icons for most of the actions you
might need to perform in Excel. Selecting different menu tabs changes the icons on
the ribbon tahe ones associated with that tab. Usually, these are groupduketoget
Hovering the cursor over any of the icons provides additional information about the
tool.

1 Formula Bar and Name Box: The formula bar has two regions. The left area (the
Name Box) allavs you to select, view, or name cell ranges in the current worksheet
The right area (the Formula Bar) displays the formula entered into the current active
cell, or allows you to type in a formula.



1 Workspace: The main area of the screen is a grid of icetiswhich you enter
information, data, and formulas. Each of theskis has a name, identified by first
the column (A, B, C, etc.) and then the row (1, 2, 3, etc.) So cell D6 is in the fourth
column (labeled D) and the sixth row.

1 Worksheet Control: Tlsiarea, just below the workspace, has tabs to select different
worksheets in the workbook.

i Status Bar: The status bar provides quick statistics for the region of data that is
currently selected in the worksheet along the right side. Along the left sitheiie
you will see error messages and notifications.



3.2 Excelcursor shapes

The pointer on the screen can take any of nine different shapes. The shape of the pointer is a clue

to what actions will take place when you click the left mouse button.

Shae of pointer

Action when you left click

Normal arrow

Selects the current item

Fat plus sign

Selects the cell (either for entering data/form
or for other purposes, like copying)

Skinny plus sign

Click and drag to copy the formula(s) or freterr
in the selected cell(s) to other cells on
worksheet

[-beam

Enter text

Short down arrow

Selects entire columns of data

Short right arrow

Selects entire rows of data

Double arrow (one line)

Click and drag to change cell widths f{leght

A arrows) or heights (udown arrows)
Fourheaded arrow _£| Click and drag to move cells or toolbars aroun
*




3.3 Excel Errors

Under certain circumstances, even the best formulas can appear foeh&ed out once you get

them in your workshee¥X ou can t el | right away that a f or mi
the nice calculated value you expected to see in the cell, you get a strange, incomprehensible
message in all uppercase letters begignwith the number sign (#) and ending with an
exclamation point (!) or, in one case, a question mark (?). This weirdness is known, in the parlance

of spreadsheets, as an error value. Its purpose is to let you know that some -eégtinenin the

formula itself or in a cell referred to by the formulas preventing Excel from returning the
anticipated calculated value.

Here is a list of some error values and their meanings:

#DIV/O!  Appears when the formula calls for division by a cell that eithetatosithe value O
or, as is more often the cageempty. Division by zero is a Am according to our mathematical
rules (you can divide a pizza into 2 slices, but you cannot divide a pizza into zero slices).

#NAME?  Appears when the formularefersso r ange name t hat doesnot
This error value appears when you type the wrong range name or fail to enclose in quotation marks
some text used in the formula, causing Excel to think that the text refers to a range name.

#NULL! Appeas most often when you insert a space (where sfoauld have used a
comma) to separate cell references used as arguments for functions.

#NUM!  Appears when Excel encounters a problem with a number in the formula, such as the
wrong type of argument in &wxcel function or a calculation that producesuanber too large or
too small to be represented in the worksheet.

#REF!  Appears when Excel encounters an invalid cell reference, such as when you delete a
cell referred to in a formula or paste cells oWer cells referred to in a formula.

#VALUE!  Appears when you use the wrong type of argument or operator in a function, or
when you call for a mathematical operation that refers to cells that contain text entries.



3.4 Good Data Entry Practice

Organize your spreadsheets so that the data i®dstaith the variables in columns and
observations are stored in rows. Make sure that each variable has a heading at the top of the column
of data to i dentify it. | t 0 shle aamgin order to expaan t o0 a
the coding and thenits of the data. Make sure each observation has a unique identifier.

It is also very important that each cell in the data contain information from only one variable. For
example, if you are coding informati about homes and you want to record data erg#nage,

you have two things to deal with: whether the garage is attached to the house or not, and the number
of cars that the garage can hold. You would n
OAttached 10 and s o rialdes,type.of gdrbga and size of garage, imt@a t wo
single variable. It would be better to either

T create two variabl es, one for o0Type, O
sepaate variable fonumber of cars, as shown here:

H I
Garage Attached
Bays Detached
0 Maone
Detached
Mone
Attached
Attached
Mone
Detached

Y o R ]

1 code a single variablghominal categorical) to include the information, perhaps
using the codes below

1 = attached, 1 car garage
2 = attached, 2 car garage
3 = detached, 1 car garage
4 = detached, 2 car garage
5= other type of garage
6 = no garage



3.5 Comments in Excel

Excel allows you to add notes, called oO0commen:
data or formulas in the cell, and they do not normally appear in the worksheet. Insteeel| any

with an attached comment will have a small red triaimgtae upper right corner. If you place the

mouse pointer over a commented cell, the comment will appear. Comments are used to include
such information as the way in which a variable is codeel, uthits of numerical data, and
references to the source oéttiata.

A B C D
1 Garages 7 Number of attached E
5 5 7|garage bays
3 4 :
a 2
5 1 & Y 3]
b 1

Figure 1. Example of a Cell comment

To add a comment to a cell, right click on the cell. In about the middle of the context menu, the
opti on 0 Add hoaldappearnSelect thi$opt®n, and an editable commenivitiox

appear. Type your comment in the box. When you are done, select another cell with the mouse.
Your comment will be entered into the spreadsheet. To make changes to an existing comment,
rightcl i ck on the commented c edeleteaocomdmest&dmecdl, o Edi
right c¢click on the cell and select oDelete co



3.6 Managing Worksheetsin Excel

An Excelworkbook(e.g. MYDATA.XLSX) can contain many differemtorkshees. By default,
t hese are named 0 SMoresheetd dre accesSdu byethe 2abs, at thee tbattom of
the screen, as shown here:

16
M 4 » M| Raw Data Consolidated | Summary %3

Ready |

To rename a sheet:doubleclick on the name of the sheahd it the sheet name will be
highlighted. Type in the me name for the sheet and hit ENTER. (You can also right olicthe
sheet name and sel ect ORenamedo from the menu.

To add another workshetet your workbookyoumag i t her use t he <ltknsert o
on the worksheet t aebest oa.n dY osue |ceacnt aol Asdod cw oirckks ho n
right of the last worksheet in the workbook. To change the order of the worksheets, click and drag

one of the tabs to a new place in the list; you will see a small sheet icon and a down arrow showing

you where the sheet will be placed. It is also helpful to renémeworksheets with more

meani ngf ul names than 0Sheetl0o0 and 0Sheet 20.

3.7 Sizing columns to make data fit

You may also run into the problem that information you enter inl® icea spreadsheet might not

fit. You have two options toey information to fit: You can either resize the columns or you can
enter the text on multiple lines. To resize the columns, you can go to the column header and either
clip-anddrag the width othe column to the desired size or you can doubék on it so that it
automatically resizes to be wide enough for the widest entry in that column.

A B C D E

1 Addressiiecation Zipcode' Size'

2 |35 Lill Street 14621 1108

3 |58 Cedar St.Cit 14611 1443

4 |25 Jewel St. City 14621 1650

5 (270 garcon  Suburb 14609 1462

6 |74 Copeland

7 |Kosciusko S Double-click here to

8 |32 Cottage £ :

9 Rosemary D] €578 column

10 |59 Needham

A B C D E

1 Address Location Zipcode' Size'
2 |35 Lill Street City 14621 1108
3 |58 Cedar St. City 14611 1443
4 |25 Jewel St. City 14621 1650
5 |270 garcon Suburb 14609 1462
6 |74 Copeland Street Suburb 14609 1198
T |Kosciusko Street City 14621 16577
8 |32 Cottage ST City 14608 1110
9 |Rosemary Drive City 14621 1737
10 |59 Needham Suburb 14615 2100

To enter information in multiple lines within a single cell in Excel, first type the information on
the first line and then hit ALT+ENTER to move to the secone.livou can use as many lines as
you want.



3.8 Good spreadsheet organization

When doing summary calculations in Excel, it is recommended that you leave a space between the
raw data and the calatlons. For example, in this worksheet we are computinghdan of the

Salary data (in column A). Note that we left column A blank and make our calculations in
Column C and D.

D3 - S v
A B C D E F G H I o
1 Salary Mean 35620.2 §
2 | 24300 Median: 33950
|3 | 25000 ]
4 | 45000 =
5 | 40000
& | 15000
7 | 31200
g | 36700
5 | 70000
10| 19000
11| 50002
12
4m -
M 4 » M| Sheetl Sheet2 ~Sheet3 %1 (4] i | ]
Ready | |[EDm 0% (=) 0 (¥)

It is also acceptable to use a new worksheet for such calculations.



39 Cell References in Excel

Excel organizes information into e#ts. Each worksheet is then organized by columns (labeled
by letters) and rows (labeled by numbers). Thus, every cell (rectangle on the worksheet that
contains information) has a name, caléedell reference. This cell reference is usually given the
way you called out locations on the game Battleship: as a column and a row. For example, in the

wor ksheet shown at the right, the
cellD1. Such a reference is called a relative cell reference.
D3 - S e
A B C D E = G H o
1 Salary Mean 35620.2
2 24300 NMedian: 33930
3 23000 1
4 45000 =
5 40000
i 15000
7 31200
B 36700
9 F0000
10| 15000
11| 50002
12
g -
4 4 » M| Sheetl Sheet?2 ~ Sheetd .~ ¥J []4 k1]
Ready | |[FRIE @ 100% (=) [} (+)

wor d

0SALAR’

There are other types of cell references (called absolute cell references) that you will learn about
below. The other important thing to know about cell references is that you can easily rafer to
block of cells, as long as the block of cells forms somedfaectangle. For example, to refer to

the salaries themselves on the worksheet above, you would refer to all the cells in the rectangle
starting in cell A2 and continuing through cell Ald.Bxcel notationthis entire range of celis

identified by A2:A11.



Absolute Cell References in Excel

Above, you learned how to refer to any cell or range of cells using the grid system in Excel. If
there is data in the cell in column D in row 2, tbédl is referred to as D2. However, this type of

cell referencéa relative reference) will change if the formula is copied to another cell. Many times
(as in the example below of computing deviations) a particular cell reference will need to be
absolute.This means that it will not change if the formula is copiedmiake a cell reference
absolute, place a dollar sign ($) in front of both the column and row. Thus, an absolute reference
to cell D2 would look like $D$2.

As you may have guessed, you can hawesd references also, where either the column or row is
absold e . Il n general, I f you doné6ét want part of |
as you copy the formula, be sure to place a dollar sign in front of it.

When you are typing a celéference into a formula, you do not have to type the dollasdm
convert them to absolute references. After you type a cell reference in a formula (say you type
A2), hit the F4 button along the top row of the keyboard. This converts the currenterelhce

into an absolute reference (so now you would have $A$3pu hit the F4 button again, it is
converted to a mixed reference with the row fixed (A$2), hitting it again will convert it to a mixed
reference with the column fixed ($A2). Finally, hiti F4 a fourth time will cycle back to a relative
reference (R).

Three dimensional cell references in Excel

In addition to referring to cells by the column and row, Excel allows you to build formulas that
include references to cells on other workshaetle current workbook. Suppose you are entering
aformulaind Sheet 16 of a workbook and there is a n
the formula to look up. Simply typing D4 in the current formula will not work; Excel will simply
look up thevalue in cell D4 of the workbook containing the formula. Toagetind this, you must
use a 3D cell reference. All this involves is including the name of the worksheet in single quotes,
foll owed by the obangodo or exc mnacethreference. Smanr k sy
our exampl e, toeetetlba tfoorumsud at hen vbaSShue i n cell
type the cell reference exactly in the form

60Sheet 26! D4



Naming Cell Ranges

There is another way to refer to cell rangesr{dividual cells) besides a cell reference. You can

give the cHs or cell ranges their own names and then use these names in formulas for
computationsThe figure belowshows the CO5 Homes.xIs data with the data in the Price variable
(coumn M) selectedTo gi ve this range of cell s Borameop
the | eft of the formula bar and type a name;
there are no spaces allowed in the name box.

1
| Price 4 Je Price
4

A B C D E F G H | J K L

1 Address Location Zipcode Size  Style Bed Rooms Garage Year A i
2 |35 Lill Street City 14621 1108 3 2 L] 1.5
3 |58 Cedar St. City 151l L] i 3 [ 50
4 |25 Jewel St. P . 0 1920 0.06 7.0
£ |270 garcon Price" refers to the entire column of 11918 012 75
6 |74 Copeland Street pr'ice data (Co|umn K) 11910 0.18 9.0
7 |Kosciusko Street 0 1910 0.08 1.0
§ |32 Cottage ST 11950 0.200 14.0
9 |Rosemary Drive 0 1925 0.07] 15.0
10 |59 Meedham 1 1940 0.150 16.0
11 |Chapin Strest 11923 01 16.0
12 1240 Michigan Street 11926 0.1 16.0
13 |1375 North Suburb 14623 1733 2 3 L] 2 1960 0.090 17.0
Now, in any formula in the workse et we can use OPriceo instead

of typing the formula =AVERAGE(M4:M278), you could just type the formula
=AVERAGE(Price). Notice that such references are always absolute.

This has the benefit of making all the formulas meable. You can see a list of all the named
ranges in the wotbook by clicking on the downward pointing triangle next to the name box.



3.10 Copying Formulas in Excel

There are three different ways to copy formulas in Excel from one cell to anolher tea
group of cells (like a whole column): standard capy paste commands, dragging the fill handle,
or doubleclicking the fill handle.

Using Copy and Paste Commands

This method is the most obvious. First select the cell with the formula youtavaapy. Copy

this using either CTRL+C, the copy buttononthe o | bar , or the OEdit/ Co
Now highlight the cell or cells where you want the formula to be placed and paste it in using either
CTRL+V, the paste buEtdbh/ Pasthe menbbaommandt

Dragging the Fill Handle

If you wantto copy the formula to the column of cells beneath it, or to the row of cells beside it,
you can use the fill handle.

J K L M M O
- . EE— |
ir Acres Price

0 []_[]Bl 15] ’

N nong BN

The fill handle is a tiny square that appears in the lower right cofrzecell you have selected. If

you click on this fill handleand drag down (or right), then, when you release the mouse button,

the formula from the first cell (or group of cells!) is copied to all the cells in the area you
highlighted by dragging. Besue t hat you are clicking wfor the f

certain that you are on the fill handle because the cursor will change from a fat plus sign to a skinny
plus sign.

Double-clicking the fill handle

In certain circumstances, you can doutliek the fill handle and Excel will automatically copy
ard paste the formula all the way down the column until it reaches the end of the column to the
left of the one in which you are pasting the formula.



How the Fill Handle Works to Complete a sequence of numbers

In Excel, you may have used the fill handbecopy a formula down a column or across a row.
Remember, the fill handle is the little dot in the lower right corner of the active cell or active cell
regon. The fill handle can also be used to fill in patterns in a sequence of numbers that you enter.

For example, suppose you want to generate a column of numbers 10, 20, 30, 40, on up to 300. It
would be tedious to type these by hand. Excel can help!8tayping 10 in cell A1, 20 in cell
A2 and 30 in cell A3. Now highlight the cells (A1:A3).

A B C [

10
20
—

Sl

W00 = o M L) R —

b =k
[ =]

Click and drag the fill handle all the way down the column until the little floating box that follows
the cursor says 03000. Rdofpumbessisfillkcein! mouse butt



Chapter 4 Computing Summary Statistics in Excel

4.1 Computingmean & standard deviation in Excel

Excel uses the function AVERAGE for the mean. To compute the mean of the data in cells
A2:Al11, we enter théormula

—average(A 2:All)

into any cell on the spreadsheet. If you later move or copy the cell containing thisafotineul
cell references will be changed since we used relative cell references. This means that the formula
will probably not point to the right cells anymeo Also remember that if you change any of the
data in cells A2:A11 the mean will be-calculated mstantly. If, however, you add data outside
this range, you will need to change the formula.

There arewo different standard deviation functions to usd=xcel, depending on whether the
data is from a sample or a population.

To compute the standard datron of a sample (this is the most commonly used version), use the
formula

=stdev(range of cells)

For the standard deviation of a population, usedhmadla

=stdevp(range of cells )

4.3 Adding up a list of values

If you have a list of values, yoa quickly add them together using the SUM command in Excel.
For example, if your values to be added are in cells A2:A26, entering the command

=SUM(A2:A26)

into cell B2 (or any other cell) will add the values together.

4.4 Computing deviations in Exel

I n order to compute the deviations in Excel,
this with Excel by typing =average(A2:A20) into cell F1.

Now, we wi || create a new column for thdéhe dev
column has a label. Now, in cell B2, we want to enter a formula to compute difference between

the first data point (in cell A2) and the average (an absolute reference to cell F1). Thus, we enter

the formula

=A2 - $F$1

Now we simply copy this forma (see below) down to the othercells usi ng t he #AFi |
procedure described above



4.6 Computing Medians& Modes in Excel

To compute the median of the data in cells A2:A11, we enter the formula
= MEDIAN(A2:A11)

into any cell on thepreadshet. Remember, though, that if you later move or copy the cell, the
cell references will be changed since we used relative cell references. Also remember that if you
change any of the data in cells A2:A11 the median will beateulated instantlyf, however, you

add data outside this range, you will need to change the formula.

The mode is computed with the formula
=MODE(A2:Al11)

You may get the result #N/A if there is no mode. If there is more than one mode, Excel just guesses
and gives onefdhem. The fact that there may be more than one mode, or no mode at all, is why
this statistic is rarely used except for categorical data.

4.8 Computing z-scores

To compute sscores for the variable Price (cells M3:M278), we first need to compute thee mea
and stadard deviation. In cell P1 enter =ZAVERAGE(M3:M278) to compute the average and in
cel l P2 enter =STDEV(M3:M278) to get the sta
Scoreo in N3 and enter the formula below into

=(M4 - $P$1)/$P$2

All that is left isto copy the formula to the rest of column N (N5:N278).

4.9 Computing Percentiles in Excel

To calculate percentiles in Excel, use the formula

=PERCENTILE(array of cells, percentile)

Note that percentile should be entered as a decimal nuiibes,for the 80% percentile, you
should enter 0.80. For the 35th percentile, enter 0.35.

4.10 Using Descriptive Statistics Data Analysis Toolpak

The Data Analysis tools can be actrivated from the Data menu:

AutoSave (@ off) [O] )~ BB R < CEOCompd0.xlsx ~ 2 Anne Geraci .
File Home Insert  Draw Page Layout Formulas Review  View  Help  Acrobat Chart Design Format A =

f:‘ [[:E % Ef = @ D:D KB S 1 Y 5ie| = Data Analysis

Get Refresh Outline
Data ~ E All~ =

Get & Transform... | Queries & C... Data Types Sort & Filter Data Tools Forecast Analysis ~



In the Data Analysis dialogue box, click Descriptive Statistics andOK .

Mata 3
Lald Alldly s

Analysis Tools

Anova: Two-Factor With Replication
Anova: Two-Factor Without Replication
Correlation

Covariance

Descriptive Statistics
Exponential Smoothing

F-Test Two-5ample for Variances
Fourier Analysis

| |Histogram

Poving Average

rad

x

Cancel

Help

In the Descriptive Statistics dialogue bspgcify the following:

| A B c | b | E | F G H I J K L M |a
1| Compensation {mil)
2 192.92 es 7 s
3| 56.08 Enter the cell range where
4 34.91 DI | our input data can be
5| 28.09 | Input Range: SBS1:5B539 ])(' d P
] i 24.55 . Grouped By: @ Columns Eancel | ound.
g o 20-?? | Labels in first row~
10 19.85 Click this box if there is a
| Qutput options | . . .
n 18.3 . — variable name in the first
12 17.83 ; s
13 15.41 (®) New Waorksheet Ply: descritpive row.
14 13.95
15 12.32 -
16 12 22 mary statistics
17 11.15 | O % Save your output to a new Worksheet
18 9.97 [ kth Largest:
= 3.63 [ kth smallest: 1 |
20 9.19 . .
21 908 Click this box to compute
22 87 your summary statistics.
23 6.75
24 6.47
25 555




The following descriptive statistics will be displayed, starting in C1.:

B | ¢ | o | E | FE | & | H | 1 |
1 | Compensali
2 .
3 Imean 17 1244737 You may wish to expand Column A so
4 |Standard Error 5.14460576 that you can see the full description of
5 |Median 9.135 the statistical output.
6 Mode 3.72
7 |Standard Deviation 31.7134798
8 |Sample Variance 1005.7448
9 |Kurtosis 26.9566695
10 |Skewness 4933677
11 |Range 191.63
12_ Minimum 1.29
13_ Maximum 192.92
14 |Sum 650.73
15 [Count 38
16|
17|
18
19|
20|
21
1 o Look for the new tab with your statistical output
» descritpive
Ready




Chapter 5. Making and Using Pivot Tables
5.1 What is a pivot table?

A pivot table is a data summarization tool used by Excel to presemgricalinformation broken

down bycatagoricalvariables. For example, we might compute the average overall price for

our Homes dataasvwaal ue of 119.8 (reprtesiemthaeagi $t1d9e S80I
and diceo that data wusing the Style of the ho

\Average of Price |Style I
Location |~ | 1T 2 3 a4 5|Grand Total |
City 44 67 63.67 28.17 100.00 440.00 71.71
Rural 107.15 178.17 134.86 123.33 149.76 151.76
'Suburb 87.10 129.94 99 98.32 85.25 107.34|
Grand Total 93.02 136.97 86.11 108.18 163.19 119.77|

Note that we still have the Grand Total average of 119.77 in the lower rigtercbut now we
can compare the average prioe & City house with the average price for a Rural house.

5.2 Creating a pivot table

Letbébs create a pivot table using the Enpact D

A B c D E F G H
1 |Employee’ Educlev JobGrade' Age  YrsExp  Gender YrsPrior  Salary
2 1 3 1 26 3 Male 1 354
3 2 1 1 38 14 Female 1 416
4 3 1 1 35 12 Female 0 358
5 4 2 1 40 8 Female 7 341
b 5 3 1 28 3 Male 0 319
7 B 3 1 24 3  Female 0 331
B 7 3 1 27 4 Female 0 328
9 8 3 1 33 8 Male 2 297

1. Start by selecting a cell inside the range of the data. For example, you might select cell A1 (or
any other celln the range of data).



2. Go to thdnsertmenu and sele®ivot Table

FivotTable Becommended Table

PivotTables
Tables

3. Normally, you will not need to changaything hereVerify that the data range is correct,

-

|"|

make sure it has ONew wor ks he.eClokOk.e |
Create PivotTable | ? 28
Chowose the data that you want to analyze
@ Select atable or range
Table/Range: Data!SAS1:5HS209| 25
(71 Use an external data source
Connection name:
Use this workbook's Data Model
Choose where you want the PivotTable report to be placed
@ Mew Worksheet
() Existing Worksheet
Laocation: Pz
Choose whether you want to analyze multiple tables
|:| Add this data to the Data Model
[ Ok ] [ Cancel

A

ected

f

or



4. What you see on this are (a) the pivot table @redhe left) andb) the pivot table field list
(along the righthand sidg The PivotTable nameshould match the variable names/headings in
the spreadsheet

A B C D E F G H -
! | PivotTable Fields v &3
3 Choose fields to add to report: -
4
5 .I Search 2
6
7 Employee -
8 Educlev
190 Jllchracle
11 Age
12 ¥rsExp
13 Gender
14 YrsPrior -
15
16 Drag fields between areas below:
17
18 FILTERS COLUMNS
19
20
21
gg ROWS VALUES
24
25
26
27 -

Sheetl Data '::'E:' q . Defer Layout Update

While you can place any vahke in any field, and in particular you can use either row or column

variables nt er changeably, if your variable has man

the C03 EnPact.xls file) you are best off making it a row variable, rather than a coluatrhevia
order to make it easier to read the resulting table, and avoid havsagyoll horizontally to get
information.

Starting from the screen shown above, you now simply drag fields from the field list into the
various regions of the pivot table. Niata will be displayed until there is one field in the area
mar ked o0 DOreonps [Heetrae ol.



For example, to look at theeverage salaries of the employees, broken down by gesataplete
the following.

1. DragGenderto the area markeDrop Row FieldsHere or drag it into the area in the lower
right markedrow labels

2. DragSalaryto the area markedrop Data Items Herer drag it into the area in the lower right
markedvalues

3. By default, the pivot table will either show the sum of the daiabla (in this case, the total
of all salaries for males and females) or tbant of the data variable (the number of males and
females). We would rather see the averages. To display the averages;ctiokibidere it says
Sum of Salary

Double click here to change the
computed statistic in the pivot
table.

4. To summaze the data by averages, sel&eeragefrom the list on the left.

Value Field Settings | ? P

Source Mame: Salary

Custom Mame: |Average of Salary

Summarize Values By | Show Values As

Summarize value field by

Choose the type of calculation that you want to use to summarize
data from the selected field

sum -~
Count =
Average |l
Max
Min
Product 0

oc ] (o)

Usethed Nu mb er Format o button at the bottom t

0]

SPp



5. The following pivot table will be displayed

Average of Salary

Gender * Total

Female $ 40.21
Male $ 48.51
Grand Total $ 42.92

5.3 Pivot Tablei Show values as

For moe sophisticategivot tables, youmightdisplay the data as percentages, etc. To access this
feature, simply click the tab mark&tow values as the pivot table field display dialog box.

F' ™
Walue Field Settings. @g

Source Mame: Salary

Custom Mame: |Average of Salary

| Summarize Values El].r| Show Values As |

Show values as

Mo Calculation .
Mo Calculation -

% of Grand Total |—|
%o of Column Total —
% of Row Total

% Of

% of Parent Row Total
TS5

1

- | -

Ty - 222 22—

S
—
—/

Humber Format OK Cancel

To select a different way of presenting the data, select ahe options from the pull down menu
underShow values ag his gives you the various options for displaying the data. The most useful
items from the list are probablNormal % of rowand% of column



5.4 The Pivot Table Ribbon

The pivot table ribborshown below, provides a lot of flexibility for working with the pivot table.

3 . 8 -
H - b B & - EnPact Data FAL4 - Bxcel PivotTable Tools

File Home Insert Page Layout Formulas Data Review View Analyze Design Q Tell me... Sign in (Q'_ Share

[ Active Field: 3 Insert Slicer D D [
: & BB iy B |E

A f Sal =7 Insert Timeli
PivotTable Verage ot salary Group yonsent Limeline Refresh Change Data Actions | Calculations | PiyvotChart Recommended = Show
= [ Field Settings - - Source ~ - - PivotTables M

Active Field Filter Data Tools -

Two of the most important items on the ribbon areRB&eshutton and th€hange Data Source
button.

Refrestorces Excel to reheck the original data and-beild the curent pivot table. This is useful

if you change or add data to the original database. This makes it easy to update information,
without having to create the pivot table again. If you have rdatae- that is, data outside the
original range of the pivot bde - you can use th€hange Data Sourdautton to modify the data
range.

5.5 Grouping items in the table

This feature allows you to take a variable that has many values (like a numeriableyaand

group it together in the pivot table. For examplee could easily us&geas a row variable in the

pivot table above, but the wide variety of values makes it hard to see any details or compare results.
However, if you group somagestogether(like 20-29, 30-39, etc.) you can see more interesting
resultsas illustrated below.

Average of Salary Gender | *

Age * Female Male Grand Total
20-29 $ 3683 $ 3787 $ 37.47
30-39 $ 3979 $ 4427 $ 40.96
40-49 $ 4167 $ 5278 $ 43.66
50-59 $ 4035 $ 5331 % 46.24
60-69 $ 3930 $ 9160 $ 58.32
Grand Total $ 4021 $ 4851 $ 42.92

From this table we can observe the average salaries for Females and Males in the various age
brackets show.



To group the salary categories in order to see the data gasily, select a range of years
experience (like all the raswvith va;ies 20 through 2%nd click theGroup Selectiorbutton on
the ribbon.

File Home Insert Page Layout Formulas Data Rewvi
L_DL Active Field: = > Insert Slicer
S Age — Group EF Insert Timeline
. [ Field Settings = .
Active Field Filter
=* Group Selection
AS =7 fx -
28 Ungroup
A B c E

1

2 Group

3 |Average of Salary |Gender| ~

4 |Age ~ |Female Male Grand Total

5 22 3 3590 % 35.90

6 2|5 3310 § 3320 % 33.15

7 25|% 3910 § 3650 % 38.23

8 26|F 3565 § 3818 % 37.46

9 27|% 3613 § 3733 % 36.81

10 28 3 3417 % A7

11 2915 3775 § 4280 % 40.28

12 3005 3485 § 4237 § 38.07

13 M| § 3553 §F 4642 F 41.58

Repeat this with the otheages Then you can collapse or expand the individual groups of
experience to look at the data more easily.

You can also right click on thagefield in the pivot table. Selecroup...from the context
sensitive menu that appears. You should see a dialog box like thelone

Average of Salary Gender -

Age - Female Male Grand Total
22 3 3590 % 3590
24§ 3310 8 3320 § 3314 I
25 5 39.10| Grouping |_:E'] 24
265 3565
27T § 36.13| | Auto
28 Starting at: | 23|
, T
| 315 3553 By: 10
. 32 5 4228
; 33§ 37.95 | ok || cancer |
i 4§ 36.82] ]
I 35 %5 3841 % 3780 3 39.09

Here you can select the startingual ending value and space between groupings. The settings
below, for example, duce theagegroupings shown in the table above.






Chapter 6 Sorting data

Excel makes it relatively easy to sort your data on many variables simultaneously. In oréer to us
this effectively, though, you need to have your data organized as we hav&seédau chapter

two: your variables (fields) should be the columns and the observations (records) should be the
rows. It is also a lot easier if you make sure the first rothefdata contains headers (variables

names).

Firstselect (click on) any cell ithe data range. Then ¢gmthe data ribbon and sel&rt:

H - G B & - EnPact Data FAL4 - Excel
File Home Insert Page Layout Formulas Review View Q Tell me
[, - |:|Show Queries |_ [2] Connections 51 Z A Y Clear
s ZilA|Z
r:l DFrom Tahle E" Properties ll ) teappl
Get External  New Refresh Zl Filter
Data ~ Query - D'_q. Recent Sources All~ Edit Links 'e‘ Y- Advanced C
Get & Transform Connections Sort & Filter
E3 M f 14
A B C D E F G H
1 |Employee’ Educlev' JobGrade' Age’  YrsExp  Gender YrsPriof  Salary
2 1 3 1 26 3 Male 1 354
3 2 1 1 38 14. Female 1 416
4 3 1 1 35 12 Female 0 358
5 4 2 1 40 § Female 7 341

Now you may use the dialog box shown below to select the desired sort column and sorting order

-
My data has headers

Column Sort On Order

sortby | jobGrade E‘ Values |Z| Smallest to Largest Iz‘
Employee

Educlev

JORGIAGE o
Age

YrsExp

Gender

YrsPrior i
I
H
H

[ 4| Add Level ” < Delete Level “ ER Copy Level ]

Salary

[ QK l’ Cancel ]

Youmaysort on several variables by adding. mor
You can delete conditions or add as many as you like. In the uppehagtitside of the dialog
box make sure the O0My dat a ha stheveriabdesmameou i s
are using

e

ch

If you wanted to sort by job grade and then by gende you mi ght sel ect o0Jol

sort condition (and o0l argest to smallesto f
and sel ectthadl&vel. Mhisamll sort thelist on two variables. Excel will collect all the
employees with JobGrade = 6 at the top of the list, and within that group, the Female employees
will be at the top of the list and the Male employees at the bottom. Sortitigesnvariables is
similar.

or



Sort

?

X

[ 4| Add Level H 7< Delete Level ” ER Copy Level I

=] (aptons

My data has headers

Column
Sortby | jobGrade IE'
Then by | Gender IE'

Sort On

Values

Values

Order

E iLargest to Smallest

B

[=] |Atoz

[=]

[

OK

][ Cancel ]

¥

Sorting data can be very useful for identifying oudlim the data or other anomalies. For example,
if you have data on the diameter of parts being produced by one of your factory machines, and you

determine that the meani

zZ €

of

t hese

S

0.

450

Wi

t h

a

st

and

on the dianeter variable would let you quickly find any parts produced that are too far above or

below the standards of your company.



Chapter 7 Data Visualization

In this secion, we will discuss how to make various charts and graphsther words, how to
visualize our data. There are many free tools on the internet for making graghsearching
for fAonline XxXxxxXx maker o,

where xa&axx is the

This document will demonstrate the tools foundtat://www.shodor.org/interactivate/activities/

(Sel est

fStatisticso to f

Some tools work better wittaw data, like this:

like this

Airline
American
Delta
Jetblue
Southwest
UA

1
2
3
And some tools work better wikummarized data :
]
T
Total Bags late or lost 8
318 °
10
271 1
223
331
226
1369

Grand Total

il ter to appropr.i

A EB C o]
Flight Bags late orlost  Airline
0 Delta

3 Delta

5 Delta

0 Delta

2 Delta

2 Southwest
1 Southwest
5 Southwest
1 Southwest
3 Southwest

(= R I = IR B e

=
=

Your choice of graph willepend on the type of data you are trying to visualize

na

ate

Data Type What kind of Graph should you use? | For example
One SimpleBar graph: Good for displaying ‘ o
Categorical | summarylevel statistics (such a Number of flights per Airline
Variable COUNT) for one Categorical Variable

American  Delta Jetblue Southwest
One Bar Graph Good for showing a S of Bags e rlost
Categorical | Summary statistic (such as Total or Total of Bags Lost by Alrline
Variable Average)
PLUS
One
Numerical

Variable

nnnnnnnn Jetblue Southwest



http://www.shodor.org/interactivate/activities/

One Histogram: Good for visualizing a Compensation (mil)
Numerical distribution of a single numeric variable
Variable 12
10
8
4
é III-- ] n
One SimpleBoxplot: Good for visualizing
Numerical the distribution of a numerical variable.
Variable | |
| | §
0‘10‘20'30‘40‘50|50‘70|80|90‘100
5 45 65
One Sideby-sideBoxplot: Good for
Numerical visualizing the distribution of a m-—‘
Variable + numerical variable broken ouyb
One categories. N | B
Categorical
Variable HE .
10|19|28|37|45‘55|54|73|82|91“IUU
145 235 325 415 505 595 G685 775 865 055
Ratings by Shelf
—2-1-3
Two Scatterplot: Good for visualizing the Weight and Unloading Time
Numerical relationship between two numerical _ 700 .
Variables values g0 o .
€ 50.0 . 1 r
%40‘0 oo e 3o :’.‘ b
%so‘o e .::. .o'o e 4 =
‘-§ 20.0 .'O‘.‘* o'..’ . .
;2 100 °
0.0
0 2000 4000 6000 8000 10000 12000 14000 16000 18000
Delivery Weight (in pounds)
NOTE: If you cannot sed¢ Statistical Charts icon, try saving your Excel file to a new

filename without usin@€ompatability Mode, then open the new file




7.1 Bar Graph

Scenario A. One Categorical Variablei COUNT (Excel)

Letbébs say you have a
shown here. You want to know how many of each fI|(

there are in each of the egories.

drian Flight  Airline [ var i
1 Delta
j Ee::a How many
elta .
T2 Ipelta Delta flights?
5 Delta
6  Southwest How many
7 Southwest American
| 8 Southwest ﬂights?
'_ 9 Southwest
10 Southwest
11 American
12 Southwest
13 Southwest
| 14 Southwest
| 15 Delta

First, use a pivot table to summarize your data, using the appropriate summary statistics. For
w a fbags lbsb by Aidine.mBirstwe oeeatée h e t «
a pivot table usingMAofr I Bags@asf ahet RewValnue A S

example, |l etds say we

File Home E Draw | Page Layout Formulas Data Review View Help Acrobat  PivotTable Analyze Design [t =
5] B f's [h’? :I]] IE n””u @ d]] " = B | ]
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Then select an appropriate Column or Baart

Remember to use an appropriate title for your graph:

Number of flights per Airline

American Delta Jetblue Southwest
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