Appendix B — Using Other Technologies

Section 2: Finding Regressions Using Excel (Mac)

When given a set of data, you will frequently nézfind a regression model using
that data. In Appendix A, you saw that you caul finany regression models using
a graphing calculator. One limitation of the cédtor is that, when you are
finished creating your model, you have no way teshe work you have done so
that you can include it in documents, such as Voi@iments.

The spreadsheet software Excel can fill this ndgsing steps that are similar to
what you used with your graphing calculator, yon ceeate scatterplots and find
regression models and values féror R. In this section, you can work through
the process needed to create graphs that can &é& aas/or imported into other
documents.

In this section, all screenshots will show the Marsion of Excel 2008. See
Appendix B, Section 1 for examples worked usingdt:2010 for a PC.

Operations in Excel are performed on data thattered into rectangles, called
cells. Each cell in a spreadsheet has a unique cansisting of the letter
corresponding to the column it is in and the nundoeresponding to the row. So
cell D8 is in column D, row 8.
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One powerful feature of Excel is its ability to fuem repeated computations with
just a few keystrokes. We can use this to creéébla of values in Excel.

Example 1: Create a table of values that gives the functiduesfor
f(x)=0.27x*+ 6.1%- 17.8 for x=0,1, 2,3, 4,5, 6,7, 8,.

Solution: Start by opening Excel. Click ofiew and selecEormatting Palette
to open the Formatting Palette, if it is not alnea@en.

® Excel File EdiL"m Insert Format Tools Data Wim

M Normal
i —— + Page Layout |
F28 | = L

800 | Formatting Palette
= - = ’2_'@ Object Palette
' A ] f+ Formula Builder

(3 ] & Scrapbook
il Reference Tools
"‘i. Compatibility Report

[ ; & Project Palette
i 3 Elements Gallery
5 Toolbars >
= ‘-f. Customize Toolbars and Menus...
8 v Ruler
| 1953 v Formula Bar
[11 | v Status Bar
12
- }2 Header and Footer...
15 Comments
[ 16
=17 Custom Views...
| ig ' Full Screen
20 Zoom...
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Choosd_andscapeorientation.

@ () O Formatting Palette
: | i I H |
I IR
T v Font L
Name: |Verdana _ L
size: 10 &8
UB[1 uleel (Al
[#]as)
¥ Number
| Format: Ceneral_ :l
! L= 00
[ Decimal: W S
1 Alignment and Spacing
: b Borders and Shading
I ¥ Page Setup:
: Orientation
e I .'
| Print Scaling ~
| ‘1 |% Pagels) wide
H R ——
i1 F5| Page(s)tall
: Adijust to ]_.OD?E Ei normal size
| Sheet

| Gridlines: E view [ | Print
| Headings: E\fiew ] Print

I E Print Titles... _EE Margins...

| b Document Theme

T

In cell Al, title the spreadsheet as “Table of \éasiuby putting your cursor on the
cell and then typing.

Table of Values

| | P

o|oa ~
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You can change the font, convert to bold fontjatédnt or change the alignment
of the text by highlighting the cell and then cliwd the icons in th&ormatting

Palette
{ _ﬁ_ !-'_Drmatl:mg Fa!etl_:['.__gl_
I I =T %_%J

v anl
Name: Verdana -
v (1o e E =
B | I |U|#&| Al
, [| A2 | As
gt
1' Numb&r
| Format; | General -
= I 1]
DECII’TIEH ““ =.‘>“
E 1l" Ailgnment aﬂd Sp ing
| Horizontal: | & %E =
| Vertical: = ===
| Orientation; |abg | _E [ i;

[ 1 wrap text || Shrink text to fit ‘
| Indentation and Merge

:Indent: ] _:_,

b Borders and Shading

!'l' Page Setup S

| Orientation

i 3 Portrait -E_ll,mdsmﬂeﬁ
E Print Scaling
' 1

o Page(s) wide ‘
| [] Fitte:

Pagels) tall

| Adjustto (100% 5| normal size
| Sheet

| Gridlines: ¥ Wiew [ Print
| Headings: E Wiew [ | Print
| _ Print Titles... g Margins... ‘

!b Diocument Theme i
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Move the cursor down to cell A3, and typdhen move the cursor over to cell B3
and typey.

& 00

Table of Values

L ¥

Next, you’ll want to enter the values far Since there are just a few values, you
can put the cursor on cell A5, tyfoe Enter. The cursor moves down
automatically to cell A6. You can tyde Enter to input the seconxvalue.
Repeat the process until all of thgalues listed in the problem are in the A
column.

Table of Values

X h

WD 00~ O A S| L |

Lol e R OT ¥ A R PVRE SR ]
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You can also enter these values by formula. Tlglevbe very helpful if you
needed to enter a large number of values. ToidptipeO, Enter in cell A5.

Now cell A6 is highlighted. Type, then move the cursor to cell A5. Then type
+ 1, Enter. This creates a formula, which tells the softwareake the value of

cell A5 and add 1 to it. See this in cell A6 of $creenshot below.

Table of values

G| o | G | Pl | et
ke
-

SN )

Pres€nter.

Table of Values

X Y

LA | o | L | Pl | e

0
1

U=11- -

Now you want to replicate this formula. Notice #rmall blue box at the lower
right corner of cell A6. Move your cursor closethat box. The cursor will turn
into a + sign. Click and drag straight down columnThe cells will be
highlighted, and when you let go of the mouse sipreadsheet will fill in the
values.
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Table of Values

X Y

|
[T BENTIE - NV R ST NS

[15 | e
&

lE‘
a7

Now you can fill in the function values. You'll &1 the function once, then copy
it by clicking and dragging, as you did for thgalues. Put the cursor on cell B5
and type=0.27*A5"2+6.13*A5-17.84 Notice that you must use an asterisk (*) to
indicate multiplication. Excel does not understandaposition to mean
multiplication. All formulas in Excel must beginitiw an equal sign.

o = % 7 1 1

A BB < | D [ ¢

1 Table of Values
2

3 x ¥
4

L 5 | L =.27=A572+6.13%A5-17.84

(=1
=
WO e O LD el P
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Now pres€Enter. The function value will appear in cell B5.

' A EENEN
[T Table of Values

| 2 |

3] x ¥

[ 4 |

5 i b -17 B4
-'cﬂl .

L7 | 2

8 | 3

Now you can replicate the formula. Make sure thleéaontaining the first function
value (B5) is highlighted. Then put the cursorsel¢o the blue box on the lower
right corner of cell BS. Click and drag until tbells in column B corresponding to
the values in column A are all highlighted. Let gad all of the values will appear
in column B.

Table of Values

b ¥

-17.84
-11.44

1

2.98
¥
19.56
28.66
38.3
48.48
59.2

F

=552 <o - il

WO S O L P La R

st
Y

*k*k

Math 1314 Page 8 of 42 Appendix B, Section 2



Example 2: Use the data from Example 1 to create and forrsaatierplot .

Solution: Now that you have a table of values, you can thletpoints. Click on
thelnsert tab at the top of the screen.

® Excel File Edit View QLT Format Tools I
& 7 Cells... ;
—  Rows E

A5 |21 (x| 0 Columns

List... E
\ . | - L_q
hi D
____ & - Sheet [ 3 e
Page Break
Function...
Name [
Table of Values | Comment

x v | Picture >
Text Box
Mavie...
Object... i
Hyperlink... 8K |
38.3

45.48
59.2

U= lle B SR = R R S =]

Now seleciChart. Here's the result:

‘g Excel File Edit View |Insert Format Tools Data Window Help # oo 32 Z

“as [#3(=] 0

[ Sheets }n— Chans‘——{ Smarthrt Gr.aphms [ WordArt |
@B ~ Area '~ Bar [ Bubble ' Column Doughnut ' Line “he o ~ Surface [ XY (Scatter)

fomn f i | n
= _h- | ]

Click a chart type to
insertinto the document.

Table of Values
Click t

% ¥

o -17.84
3 -11.44
2 -£.5
3 298
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Make sure both columns of numbers in your tableatdes are highlighted.

Table of Values

% ¥

-17.84
-11.44
-4,5
2.98
11
19.56
28.66
38.3
48.48
59.2

i

DB NN S

You want to create a scatterplot, so find the taethé green bar that readsy
(Scatter).

Insert Chart

Click a chart type to
insert into the document.

I IF |
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Click onX Y Scatter. Here's the result:

200 -~ Workbook3 .

T ‘Sheets l—-—--ﬁharlﬁ j Smartart Graphics ]_

(ndl il hrea Ol Bar: " Bubble: ' [ Column. [ Doughnut A [ Line [ -Pie- " Radag.

Insert Chart I

Click a chart type to
insert into the document.

=1 @ [ L 3 i § B 7 i
i = i A B c D E F G H
i Table of Values
2
3 ¥ ¥
B
5 [ 17.64
NS 1 1.44 |
7 2 45 5
A 3 2.98
9 4 1f| o
10 5 19.56] | o "
11 6 28.66
w12 7 8.3 | ® ®
13 [ a8.48| | 4 %
14 ] 59.2 -
15 20 * *seriesl (3
}g.. 10 -
- the i *
18 0 z v
19 10 —2 4 & a 10
20 a |
21 =20
22 30
2

This shows both the table of values and the sgddtter You can click and drag the
scatterplot if you need to move it so that you both the plot and the table of
values.

[=] @& | ! ] T ) 3 ' 4 ' 5 [l rYv r T
| A [ C D E F G H
EE L Table of Values
2
3 x Y
4 -
5 -17.B4 o= =
1s 1 -11.44 x
7 2 45
8 3 2.98 ® -
18 4 1 %0 *
|10 5 19.56 v )
il 3 28,66 -
12 7 38.3 £ -
13 8 48.48 1 PP
14 5 o i 20 - Seriest |}
15 10 =
16 a L =%
17 b *
“18 10 - @ 5 8 10 |
19 .
20
21 =
22 B
=23
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You can customize the look of the graph by insgrértitle, inserting axis labels,
changing the color of the markers, changing ortageéhe legend, and changing
or removing gridlines. You can also insert theresgion equation and value for
r* orR?. Most of these modifications are made usingRtenatting Palette.

Make sure it is open. Then click inside the bowfahe scatterplot, and notice the
change in th&ormatting Palette.

® © O Formatting Palette Q|
B A RN B
I Font

F Alignment and Spacing
¥ Mumber

Format: | General -
Decimal; "‘\r""é: :5?::

¥ Chart Options

-|_I[|ES-. : '

Chart Title =
Ciick here to add title

Axes

Show [l ||:m

GCridlines

Major @_. I@

Minor |i[_|_ @

Other options

Labels: | None =
Legend: | Right -

¥ Ch:tr_l:_Da_tz_L

Data Table  Nor

v ;haﬂ: St',-'_le

¥ Quick Styles and Effects

The palette now contains items that are specifiotimatting a chart.
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Toinsert atitle: Note the first topic undeZhart Options on theFormatting
Palette You can create titles for your chart.

ﬂ 0 0 Formatting Palette

| - §|
L Nur'ﬂher

' Format:  General b |
.Decimal ‘-"H:: :Ef:: I
; ¥ Chart Options |
| Titles |
E Chart Title »
; Click here to add title

Axes

Show il ||:|I|

Gridlines

Maior || i [T

Put your cursor on the line that reads “Click heradd title”. The line will be
highlighted in blue. You can then type in your ithile.

. ¥ Chart Options |
| Titles '
Chart Title ¥

|
| |Click here to add titie
1

Awaor

Call this scatterplot “Example 2”.

¥ Chart Options |

Titles
Chart Title >
Example 2|

Awaor

As you type, the title appears above the scatterphe scatterplot will
automatically re-size as you type.
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i
&0 L
50 &
44 L 2
0 »
X L #5eriesl
Iﬂ “
o 3 L .
10 i s 2 4 . 8 10
-0
| - 4

RN

To label the axes: You'll use a similar method to label the axes. riStg labelling
the horizontalX) axis. There is a pull-down menu un@art Options. You

currently see “Chart Title”.

e e

| @ T Y  Formatting Palette ﬂ
At - IR
¥ Number

Format: I Génera.!. T!

Decimal: %ﬂ'“" #

¥ Chart Options

| Chart Title b
IClick here to add title
Axes

show i Il ||| 1 |10
Gridlines
Maior | |cial (el 1 |

Titles
e

e
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Click on the down arrow and you’ll see some otharams.

W Chart Options

Titles
Chart Title »

Horizontal (Category} Axis
Vertical (Value) Axis

SelectHorizontal (Category) Axis to rename the horizontaf)(axis. You can
type in your label in the lower box. This problerd dot give us a context for
these numbers, so you can just make somethingrupisoexample. Call it “Time
in Years Since 1995.”

I ¥ Chart Opticns

Titles
Horizontal (Category) Axis -

:Time in Years Since 199%

AXes

Here’s the result. Note that as you type in ttie line, the title appears below the
scatterplot.

Example 2

# Seriasl

re 4

Time in Years Since 1995

T -
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You can also enter a vertical axis title, by repeathe steps but selectingrtical
(Value) Axis.

¥ Chart Options
Titles

Vertical (Value) Axis -
Click here to aqd title

Axins

You can type the title in the second box. Jusbaghe horizontal axis, just make
something up for the vertical axis. You can usefi in Millions of Dollars.”

| 7 Chart Options
| Titles
Vertical (Value) Axis o

Profits in Millions of Dollars

Note that as you type in the title line, the talgpears rotated and to the left of the
scatterplot. Here’s the result:

Example 2

+ Seriasl

Frofits in Millions of Dollars
i

]

R

L&
..ﬁ.m— -+

I:EI.

re @

Time in Years Since 19495
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To change the color of the markers: If you'd like to change the color of the
markers, select théhart Style on theFormatting Palette and select another
color. You can use the up and down arrows to kttradugh the options.

Major @ @
Minor @ [

Other options

Labels: | None -
Legend: | Right

¥ Chan:: Data

Edit... Sort by: | F= [[TI]

Data Table |
¥ Chart Style

¥ Quick Styles and Effects

| 'y i i) === Al

To change or delete thelegend: The legend is the little diamond with the nadati
“Seriesl” next to it. Legends are helpful if yoame two (or more) different sets of
data shown on the same graph. This feature wilideel in the next example. If
you only have one set of data, the legend is radlyraeeded. You can delete it by
selectingLegendon theFormatting Palette, clicking on the down arrow and
selectingNone. The scatterplot will automatically resize.
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¥ Chart Options

Titles

Yertical (Walue) Axis

4

| Profits in Millicns of Dollars

1 AXES
| Show |4£E |_Qﬂ;|r_ !

| Gridiines

: Major @ .@.

| Minor ||{{f] | [E0 |
| Other options
| Labels: | Mone -

A

: Legend: | Nome |

"% Chart Data

— - P o e e

Here’s the chart with no legend:

Example 2
it
- B0 ——
= 50 *
.,S_ 440 L
=)
Hog 3o hd :
il 2 20 @ !
= 10 !
£ L
& d & ]
B -1-:|i -2 4 & # 10 |
* |
Time In Years Since 1995

o

To deletegridlines: The graph currently has horizontal gridlinesvgimg at
intervals of ten units. These can help you apmpnaxe they values for each of the
points, but you can delete the gridlines if you'tdammnt them. From the
Formatting Palette, find Gridlines underChart Options.
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| . Chart Options
Titles

[ Wertical (Value) Axis =

Pronts in Millions of Dollars

Axes

\smw_;@ ||:|:|:|

Cridlines

Major @ @
Minor @ @

Other options
Labels: | Mone "

Legend, | None ¥

Gridlines can be major (e.g., every 10 units) anani(e.g., every 5 units), and they
can be vertical or horizontal. Note the red lineghe icons. You can activate
major and minor axes by clicking on the icons. Whetivated, the icon will have
a darker background. If you do not want the gnieli activated, make sure the
icon has a lighter background. If you look at sleeesenshot above, only major
horizontal gridlines are activated, and that's wrat’'ve seen on the scatterplot.
Deactivate major horizontal gridlines by clicking that icon, and the gridlines
will disappear.

Major @ @
Minor ||l | [0
Other options

Here's the result;
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Example 2
_;r:| |
£ 60 &
e .
2 a0 i -
n 1
HooE > .
il 2 204 * '
% 10 : v
= | __»
a 07 $
B e «» 2 4 8 8 10
o
-30 4
Tirme im Years Since 1995

= 4 a et
= —i ==

On a PC, you can customize the axes. This is nptian on a Mac. You can,
however, enable or disable the axes. The screehstow shows that both axes
should appear on the scatterplot. These icon®eated in thd-ormatting
Palette underChart Options.

¥ Chart Opticns
Titles

Vertical (Value) Axis -

fits in Millions of Dallars
5

Ehﬂw'@ ||,':|:g

Gridlines

[T S N e 1

If you do not want one or both axes to appear ar goatterplot, disable the
appropriate axis by clicking on the icon. For texample, leave both axes
activated.
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To display a regression equation and the valuefor r? or R*: Regression
equations are called “trendlines” in Excel. Thare two ways to access the
trendline menus. Option 1: put your cursor oy @ata point in the scatterplot
until the data points change. Then pr@sstrol while clicking the mouse. Select
Add Trendline.

3 4 [ E 7 B

C [ D [ E F G H : ]

Example 2

70
g 80 3
= 50 *®
% 40 H
g 30 2
2 39 o
E 10 | .
£ 3 | Help
E ‘109 3K ? 4
LTS Delete

-0 Reset to Match Style

Time

——  Change Series Chart Type...
Select Data...

Add Data Labels
Add Trendline...

Format Data Serie:\
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Option 2: put your cursor on any data point ingbatterplot until the data points
change. Then click o@hart at the top of the page. You'll be able to clicktbe
Add Trendline option.

Excel File Edit View Insert Format Tools Window Help #
¥ [series1 = & il . Chart Type...
= | Source Data...

al - 5 - e e o e E
Chart 3 % || I+ | =5ERIES(,Sheet1!$A$4:3A%13;, Movye Chart...
® N0 | Add Data... okl ’
| sheets | Add Trendline... @At Graphics l Word
= = =7 = ——r o — S T B =T
oAl (" Area il Bar Bubble [ Column {oBough S-U Rotation.. TS | Stoc
= = o = —— Bl e
Change Chart | u-l——'g—lzr_-‘_
| @ 9 ® | Q s |
Click a chart type to | e’ /:r:x m M M
change the chart. 2 A | |
[=] | YRS TEIN I APSYS. | PO PSrYY. [ SOON [Py, FeNION PSS | FETISY ST PN RSy e e
T A [ B [ C [ D E [ F G
i Table of values
F
13 | X ¥
4 | o C17.84
5 | 1 -11.44 Example2
= L | 2 -4.5
7| 3 2.98 Ly —
B | 4 11 p 3
1 9| 5 19.56 = 50T 3
10 || & 28.66 2.4 —3K-
11 | 7 38.3 2 10 %
= 12 || B 48,48 8 1 W
13 || 9 58.2 E E
14 || n
AR | £ *
15 || g ° % '
16 | B -0 " 7 ) 1 10
417 || = 0%
18 | | 30
19 || Time In Years Since 1995
| 20
| 2L i

The change to the data points is temporary.
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Here’s the result when you click @&ud Trendline using either option:

Format Trendline. o

m fSoIid GCradient  Weights & Arrows | I
| Shasow | Color (— ) ]
= H
+" Type ) —— E
=| Options Transparency: gl " 100 0% ':_! |

&> v S | R i

"fCance!"'f-' oK }l

You'll need to use two of the items on the |&§pe andOptions.

Format Trendline !
m f Solid | Gradient  Weights & Arrows | 1
_! shadow | Color: [ I L
" Type —_— i
7| options Transparency: o £ 1505 0% i+ E

>y B | B B

I'fEElrm:l“lf-- DK -‘I
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First, click onType. Here’s the result:

Format Trendline

\% Line
_| Shadow Trend/Regression type t
.j_ o

=—| Options

| i/ f() [":"{
Linear Logarithmic Polynomial
;'-.‘% et "Jb 2 ;
[ Powe Exponential  Moving average

[ Cancel \ I"- oK )

T - r—

You can select the type of regression line yolkd to display: linear, logarithmic,
polynomial from order 2 (quadratic) to order & (fegree polynomial), power and
exponential. If you want a quadratic, cubic ornjadunction, choos@olynomial
and then select the order (2 for quadratic, 3 flmcand 4 for quartic, etc.). For
this example, we’ll find a linear regression modé€lick on the linear plot and
then click onOK .

We also want to display the regression equationtia@dalue forR*>. To do this,
selectOptions from the list at the left.
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k
|

\ Lirne

| Shadow

o Type

Trendline name

(&) Automatic:  Log. (Series1)
O Custom:

_Forecast
Forward: D E} Pericds
Backward: 0 g Periods

[C] Setintercept=
[] Display equation on chart

Il Display R-squared value on chart

(Eancel) E oK 3

Click on the two boxes at the bottom of the scréleen click onOK.

\ Line
|| Shadow
) Type

BE Options

Trendline name
*) Automatic:  Log. (Series1)
D Custom:

~ Forecast )
Forward: E E Periods
Backward: 0 | f; Periods

! Setintercept =

| Ly ) Display equaticn on chart

| Ly W Display R-squared value on chart

( Cancel “] f—’ﬂ@‘—a
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The regression equation and the valueRébnow appear on the scatterplot.

Example 2
70
p B0 y = B.56x-21.08
B o A« 0,99
g
o
o8 30 :
2 w i
2 10
E
a O '
B 109 2 4 & 8 10
i -0 -
-3
Time In Years Since 19495

The equation and thB? are obscured by the graph. They are in a text &k,
you can move it by clicking on the text box andgdyiag it to where you want it.

Example 2

y = B.56x- 21.08
B = 0.99357 *

Profits in Millions of Dallars

; -10 ;//g/ 4 & 8 Tl ||
| | 30 | |

Tirme im Years Simnce 1995

L Adad L

The chart is now completely formatted.

**k%k
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Note that the coefficient ofand the constant are given to just two decimalgda
You may want or need to display and use equatiotismore decimal places.
Excel can do this for you. Double click on thetteax containing the equation

and R?value. This opens tHeormat Trend Label menu. ChoosBumber from
the list of options on the left; then chod$ember from the list of categories.

Now locate théDecimal placesbox. Use the up/down arrows until the number of
decimal places you want displayed is in the boyusirtype in the number of
decimal places you want in tiecimal placesbox. Then click ofOK, and the
displayed equation will adjust to the requested Imemof decimal places.

Example 3: Suppose you want to compare the prices of roundiripres for two
different airlines between Houston and Newark @/ene year period. You find a
website that gives the average airfare for Airknand for Airline B for each
month, so you have 12 data points for each airlifl@s information is given in the
table shown below.

Roundtrip Airfares: Houston - Newark

Month Jan Feb Mar  Apr May June July Aug  Sept Oct Mov  Dec
Airline A 378 419 473 453 411 392 386 388 419 489 512 227
Airline B 356 408 491 485 461 421 432 424 461 409 395 3584

Fares are stated in US dollars

Create one scatterplot that shows both sets of datdude a legend. Find quartic
regression models {(4rder polynomials) and display each on the sqatier Also

display the value foR* for each regression model.

Solution: Start by creating two tables of values, one fohesidine. Usex values
of 1, 2, 3, ..., 12 to correspond to the months efyigar. No formula is given for
the airfares, so you will need to enter yhealues manually. You can enter the
values manually or by using a formula as shownxariple 1.
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0

= | A B C D E F
b
[
I Table of Values
2
-3 Month Alrline & Month Airline B
4 1 378 1 356
5 2 415 2 408
- & 3 473 3 451
W 7 4 453 4 485
i 8 5 411 5 461
9 ] 392 f 421
10 7 388 7 432
Ak B 386 B 424
Al 12 9 415 g 461
13 10 485 10 405
14 11 512 i1 395
15 12 527 12 384
16
417

(=] @ [ ] ] 3 [ 5 6] il
[ A B [ [= | D E F | G . H

B Tabie of Values

2
a1 F . Month Airline A Manth Alrline B
-4 AL 378 1 356
=5 2 415 2 408
16 3 473 5 451
3 2 4 453"

B 5 411 oo

) 6 392 -

10 7 388/ | s0p _—

13 8 386 * .
[Tl _1_2_ : g 415 00 & & *

13 10 489 4 2
14 11 512 6
] %é 1 52?5 ®serias1 |}
AR 200 |
|18
2419 100

20

a
H23 [ 2 ] 2 & 10 12 2]

24 & B

25

26

You can drag the scatterplot to the right so tlvat gan see everything on the
spreadsheet.
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1 Table of Values
2
3 | Month Alrling & Month Alrline B
4 | i 378 1 356
5 | 2 415 2 408
A6 3 473 3 491
7 4 453 4 485+
8 5 411 5 2610 gon
9 6 392 6 421|
10 | 7 388 7 432|| .. | . ®
11 B 386 B 424 ™ ¥
12 | 9 419 9 461l | . - .
13 | 10 485 10 4ps| | 0 T4 ¥ ¥ &
14 11 512 11 345
15 1 527, 12 3841 300 1
16 Sedfesk
17 200
18 |
19 it
20 |
21
22 | s
23 ¢ s a4 - 10 < 14 |

Customize the scatterplot to match the informagjimen in this problem. Give the
scatterplot a title, and label the axes. Sincealtta you are given has a context,
you will need to write labels that make sense givenproblem. In this case, a
good chart title might be “Airfares: Houston — NeW’, a good label for the
horizontal axis might be “Number of Months” andaod label for the vertical axis
might be “Roundtrip Price in US Dollars”. Note thlese could be worded
differently — these titles just need to clearlyadse what is represented by the
chart and by each axis.

Airfares: Houston - Newark

HW ® Seriesl

Roundtrip Pricein US Dollars
e

L i i L o 1tk 12 14

Number of Months
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You'll need to edit the legend so that it showstrfie A” instead of “Seriesl1”. To
do this, put the cursor on one of the data pointsessControl while clicking.
Then selecBelect Data Source (A second method for accessing this menu is to
click on a data point until it changes appearamckthen clickChart, Source

Data.) Here’s the resulting screen.

Select Data Source

Chart data range:  =Sheet2ISAS4:SB515 ET )
’f Switch Row/Column W'
i
Series Name: T |
=5 -
SeriesL ' X values: Sheet2!5AT4.SAS15 B \
o |
¥ values! Sheet2!5B54:5B515 f‘i_:

“;_ Add ) [ Remove

Category (X) axis labels: g-T
HI8

(" Cancel ) € OK -'1

You want to enter the legend name. Type “Airliien the Name: box and click
OK. Here’s the result. Note that the legend hasgbd.
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Airfares: Houston - Newark

500

430

200

100

Roundtrip Price in LIS Dallars

—_* &
£

o
W &

* Airline A

2 i 6 8 10 1z 14
Numier of Maonths

Delete the gridlines.

Roundtrip Price in LS Dollars

LA

Airfares: Houston - Newark

.
& e *
i
o e L
& * & H
(] 2 L a g 10 12
Number of Months

14

& Afrlime M

=

L

P

fl
ad

Now display the quartic regression model, alondniti R*value. After making
these selections on tiAeld Trendline menu, clickClose
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Here’s the result. You can drag the equationddfarent location on the
scatterplot.

Airfares: Houston - Newark
OO0

N 3\\/
400 /(

Roundtrip Price in LS Dallars

, . : ®  Airline A
0 yoo 0,2531%% + T A138x" - B BBIx » 236,53
¢ 103685 — Poly.[Airdine Al
109 R = 094854
a
o 3 10 15

Mumber of Months

Note that the result also shows the mark for thvérn& A polynomial in the
legend.

You will be inserting a second equation shortlyd &mwill be helpful to identify
each equation. The quartic equation is giventexibox, So you can edit the text.
Click inside the textbox and use the arrow keysitwe the cursor to the desired
location. Double click on the text box containihg equation. Then Type in
“Airline A”. Here’s the result:
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Airfares: Houston - Newark

500
400

T

Roundtrip Price in L5 Dollars

& Aiti
200 Airling Ay = -0.2531x" + 7.3138x" - BE.EE2Y’ e
« F36.5%% + 192 65 — Poly.[Alriine Al
100 RY » 54654
Q
] 5 10 15
Number of Months

a4 dda ::‘

The graph area is getting a little busy, so youreaize it. Click on the little dots
in the middle of the bottom border and pull dowrhis will give a larger graph
area. Here’s the result.
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L

40

e

200

Roundtrip Price in US Dallars

Airfares: Houston - Newark

Alrline Ay = 0.2531x" + 7.3138%" - GB.6B2Y

+236.53x + 192.65 * Airline A
R = 054554 o
— Paly.[Airdine A]
o 5 10 15
Mumber of Months

]

Baam

Now we’ll insert a graph for Airline B. The steaee different for the second data
set. Start by putting the cursor on any data painthe scatterplot and press

Control

while clicking. Here’s the result:

400

00

Roundtrip Price in LIS Dollars

]

Airfares: Houston - Newark

Alrfine Ay o 025318
+ 23563 Delete

R<0  Reset to Match Style

Change Series Chart Type...
Select Data...

5 Add Data Labels
numberof  Add Trendline...

Format Data Series...

ChooseSelect Data
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We want to add a series, so clickAdd. This is the resulting screen.

Select Data Source

Chart data range: =‘i

The Chart Data Range is too complex to be displayed. If a new Data Range
is selected, it will replace all of the series on the Series Panel.

Series Name:

W

| Airline A

.......

@
A

X values:

Y values: {1}

Add ’ Remove \
Category (X} axis labels: e

[ Cancel ) fr oK )

e

You want to call this series “Airline B,” so typledt in theName: box. Now you
need to specify theandy values for this series. Put your cursor inXhealues:
box and click. Then move the cursor back to threaisheet and click and drag to
highlight the numbers from 1 — 12 in your tablevafues for Airline B. Let go,

and you’ll see that some corresponding cell infdromaappears in th¥ values:

box. You'll repeat this process for thi@alues, but first delete the characters that
are in theY values: box (if there are any). Then put the cursor mYhvalues:

box. Highlight they values in the spreadsheet. Let go and informatioraining
cell locations for thg values appears in the box.
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Select Data Source

Chart data range: BT

The Chart Data Range is too complex to be displayed. If a new Data Range
is selected, it will replace all of the series on the Series Panel,

Switch Row/Column

Series Name: Airline B | |E

Airline A X values: =Sheet2!5C54:5C515 [Fe:|
Alrline B
Y values: | =Sheet2!5D54:5DS151 [T

I\( Add ) Ir Remove |
Category (X} axis labels; B

f_rCanceI Y Eek—)

Click OK. The result is a chart that shows both sets . dslote that Excel chose
a different mark for the second series. The Legdrehdy reflects the correct title
for the second data set.

Airfares: Houston - Newark

400

Roundtrip Price in LIS Dallars

i * Airline A b
t Adrling: y = -0.2531x% + 7.3138x" - 68.682x + e ]
236.53x + 192,65 B Arline &
- .
200 Ll —— Paly(Airline A]
100
0
o 5 10 15
Number of Months

s
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Finally, you need to find a quartic'{#rder polynomial) trendline for the second
data set. Repeat the steps for finding a trendhaethis time, put the cursor on
one of the data points for the second data se¢hi@rcase, one of the orange
boxes). Select™order polynomial from th&ype menu and check both boxes on

the Options menu to display the equation and the valueRor

Airfares: Houston - Newark

OO
500 |
» ]
= [ ]
& 400
w
=
= P
k8 300 | Airline Avy - -D.2531x' 4 7.3138x - BE.EB2X el :
B & . 23653 + 19265 B Arline B :
(a8
- R« 0.54654
-E | — Poly_[Airlina A)
2 200 _ _
2 oo 0173205 0 500937 - 51075 « 20642 — Poly.(Adriine B)
= + 188,55
00 1 R« 07936
1]
] 5 10 15

Number of Months

Click on the text box that contains the equatiot e R* value and drag it so that
it is below the first equation. The double click the text box to edit the textbox
containing the second equation so that it is labakethe equation for Airline B.
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Here’s the final product:

e SR EEY
H 1
Y

Airfares: Houston - Newark

&30

500
" [
£
= [ ]
& 400 |
w
=2
E & ik
| B o300 | Arline Ay - -0.2531x' + 7313647 - BB.6E2Y pokiste
Ik s « 236.53x + 192 .65 B Airline B
ll = R - 034654
| - = Paly.(Alriing A
| c J:h." | p
a3 Alrling B y=-0:1732%" + 5.0083x" - 51,075 — oy [Airine B
b « 208474 188.55
| 1{)3 { ﬂu:' Cl.fﬂ:'IE
|
.:I +
[V 5 10 15

Number of Months

*k*%

There are numerous videos on YouTube which dematestonstruction of charts
in Excel. You may find those useful.

A few final notes about working with Excel.

Each workbook in Excel contains or can contain ntbam one spreadsheet. Itis
often convenient to put related data in the samd&amk on different
spreadsheets. Look at the bottom of your Exce&lestrand you should see a tab
labeledSheetl There is also a tab with a little plus signhe tight ofSheetl

30 |
31 |
32
33 |
34 |
35

1 Sheet1 - |
i [EIE ————
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You can name each sheet of your workbook. Eariénis section, you worked
through Example 2, so you could label the pageatoimy your table of values and
scatterplot as Example 2. This work will be one&f of your workbook. To
rename this sheet, put your cursor on the tabstg Sheetl and preSentrol

while clicking. SelecRename

iR

27 Hel
| 28 P
% 29
| 30 Insert...
=2 Delete
iﬁ Rename
3 34 Move or Copy...
A2l . Select All Sheets
= = ! Sher

The sheet title is now highlighted, and you caretypa different name for the
sheet. Call this sheet “Example 2”.

| 29
30
| 31
| 32
33
| 34
35
= | Sheetl

= EE ] A

3l
32
33
34
35

= | Example 2|+ [
7 | EEd Crariankid |,~__..

If you need to add an additional blank spreadsloéek on the plus sign to the
right of the tab you just named “Example 2”.

You may need to copy a spreadsheet entirely. ¥ample, you have created a
scatterplot and found a linear regression modelEf@mple 2. Now suppose you
want to find a different regression model. Instehdecreating all of your work,
you can just copy the page containing all of yoxafaple 2 work and then edit it.
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To do this, put your cursor on the tab labeled Exar@. The pres€ontrol while

clicking.

27 |

28 || Hel

29 | P

30

31 J Insert...

32 | Delete

33 | Rename

35 || T Move or Copy...
aiEE) - [LEample,  Select All Sheets

- SRR ERTREIE X Foarie

SelectMove or Copy. This menu allows you to rearrange the spreadsioe¢o
make a copy. Click the box that s&®ate a copy Then clickOK.

Move or quﬁ_?'

Move selected sheets

To book:
| Workbookl ]

Before sheet:

Sheet?
(move to end)

E{ Create a copy

fr_Eancelj] f oK )

Here’'s the result:
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------------ L Example 2 (2)  Example 2  Sheetd -+ J
£ > ' —

Page Layvout View | Ready

The copy is named Example 2 (2), but if you lookhatcontent, the sheets are
identical. You can now re-label the tabs as needed

Now that you have copied Example 2, you can moghiyr work on one page.
Suppose you also need to find a quadratic regmessomlel for this data. Choose
the page you want to edit, and rename the tab.

29

:] £
31}
32
33 |
34
35

™ \ Exampie 2 (2) _Example 2 Sheeid -~

31 |
32 |
33 |
34
35 |||

= ) Erample 2 -Quidrutic Jexsmpe s Nty o

e —— e e ——

You can delete the regression line and insertfaréifit regression equation. Put
the cursor right next to the regression line (the that Excel drew through the
blue diamonds) and pre€®ntrol while clicking. SelecDelete and the line,

equation and??should all disappear. Then you can add a newlirend
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Example2

0 ) .

I y » 0.27%7 « 6.13x - 17.84
& i Fiwl
sl

10

Frofits in Millions of Dollars

Time in Years Since 19495

You have successfully copied and edited the sqéidter

You can also save your work. Click Bite and selecbave As Give your work a
name and put it in an appropriate folder. If yoanivto insert your work into a
Word document, you can highlight, copy and pastediisired items into Word.
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