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SECTION 2-1: OVERVIEW

In this chapter, we will use the capabilities of Excel to help us look more carefully at sets of data. We can do
this by re-organizing the data, creating pictures, or by creating summary statistics. The sections that follow
take you through step by step directions on how to create frequency distributions and histograms, as well as
other types of visual models. We will also utilize the descriptive statistics capabilities of Excel to create
representative values for the data set.

ADD-IN: ANALYSIS TOOLPAK

Before you begin your work in this chapter, make sure that you have the Analysis ToolPak loaded on your
machine. This is an Add-In in Excel. You may need to access your Excel software disk to add this feature.

To see if the ToolPak has already been loaded on your machine, click on Tools in the menu bar, and see if

Data Analysis is listed. If not, follow the steps below:

1) Click on Tools, and select Add-Ins. Add-Ins available:
2) In the Add-Ins dialog box, check Analysis Tool-Pak. - IR ar
3) Click on OK.

Analysis ToolPak - YBA&
[ Conditional Sum Wizard
[~ Eurc Currency Tools
[~ Internet Assistant VEA
[ Lookup Wizard

The ToolPak will be loaded, and when you click on Tools you should
[ Sokver Add-in

now see Data Analysis listed at the bottom of the menu.

SECTION 2-2: FREQUENCY DISTRIBUTIONS

In this section, we will use the data from Data Set 6 in Appendix B. Load this data into a new worksheet.
On your CD, the file is named: COTININE.

You should get in the habit of preserving your original data in one of the sheets in your workbook. This way,
you can always easily retrieve it if necessary. To begin work, once you have opened a file containing data,
or input data directly, you should copy the original data to a new worksheet in that workbook.

1) After loading the original data from your CD, or typing the data in DE
from Appendix B, double click on the tab at the bottom of the
worksheet so that “Sheet 17 is highlighted. Type in “Original Data.”

% Original Data 5heet2'£ Sheets /

2) If you loaded the data from your CD, your data appears in columns A, B and C. Select the columns A
through C by clicking on the “A” and holding your mouse down as you pull your cursor over to “C.” (If
you typed the data in manually, select the columns containing your data. If you left blank columns in
between data sets, you can also select them.) Let your mouse key up. The columns with your data should
now be highlighted. Copy these columns by selecting Edit from your menu bar, and then selecting
Copy. You should see a dotted box around your data.

3) At the bottom of your worksheet, click on Sheet 2. Position your cursor at the top of column A and
click. This column should now be selected.

4) Click on Edit in your menu bar, and then select Paste. Your data should be copied into Sheet 2.

An Addison-Wesley product. Copyright © 2004 Pearson Education, Inc.



20 Chapter 2 Describing, Exploring and Comparing Data

5) Try to get in the habit of naming the different sheets in your workbook so that it is clear what is

contained in each sheet. Since we will be creating a frequency distribution from part of the data, you
may want to rename your “Sheet 2” with a name like “Frequency.”

We will use this data to construct the frequency distribution found in Table 2-2 in your book, which

summarizes the measured cotinine levels of the 40 smokers listed in Table 2-1.

CREATING A FREQUENCY DISTRIBUTION

In order to create a frequency distribution, we need to indicate what upper class limits we want to use.
Before using Excel, you need to determine how many
classes you want, what your class width will be, and what your lower and upper class limits will be for the

Excel refers to these upper class limits as "bins."

particular data set.

If we want to construct a frequency distribution with 5 classes, class width of 100, starting with the value 0,
we should enter the upper class limits of 99, 199, 299, 399 and 499 into a column. We will name this
column "Bin" to help familiarize ourselves with the terminology that is programmed into Excel.

1) In a new worksheet, load the data from Data Set 6, or if the data is not available in electronic format,
type the data from Table 2-1 in your book in 3 columns titled Smoker , ETS, NOETS.

2) In ablank column several columns to the left of the data, type the name "Bins" in the first cell of your

selected column.

3) Type the values 99, 199, 299, 399, 499 into your selected column, starting directly in the cell beneath the
column heading. (If your title “Bins” was in cell G1, you would enter the values given in cells G2

through G6.)

4) Click on Tools and select Data Analysis. (If necessary, go back to the instructions in Section 2-1 to
learn how to add this feature to your machine.)

5) Double click on Histogram (or select Histogram and click on OK). You will see a dialog box similar

to the following. To input the values shown,

a) You need to tell Excel where the
input and Bin values are located.
Since we want the frequency
distribution of Cotinine Levels of
Smokers, for the “Input Range,” we
need to tell Excel where this data can
be found. You can either type the
cell range in the box with a colon
separating the first and last cell (for
example, type A2:A41 if your data
can be found in these cells) OR
select the cells where this data is
located in your worksheet. (Refer
back to Chapter 1 if you need to
review how to select a range of
cells.) You may want to first click on
the “collapse” icon on the right hand

follow the directions below.

Histogram

~Inpuk

Input Range: |$-':'-$2:$-':'-$41 El

Bin Range; |$G$2:$G$6 E‘J

[ Labels

—oukbput aptions

3

{* output Range: |$J$1|

™ Mew Workshest Ply: I
" Mew Workbook
™ Pareto (sorted histogram)

[ Cumulative Percentage
[ chart Output

side of your “Input Range” box. This

will collapse the dialog box, and allow you to move freely around your worksheet. Once you have
selected your input, click on the “expand” icon to go back to the dialog box.
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b) Inthe Bin Range box, either type in the cells where the bin values are located with a colon in
between cell names, or select these cells in your worksheet.

¢) To position your output in the same worksheet, click in front of Qutput Range, then click inside the
entry box, and type the cell location where you want your data to begin. From the dialog box above,
Excel will position the output for the frequency distribution starting in cell J1. Once you have
clicked inside the entry box, you could also select the cell where you want your output positioned by
clicking in a specific cell in your worksheet. If you are going to overwrite

data that already exists in your worksheet, a warning dialog box will appear. | J | K
o . L Bin  Fraguency
d) To position your output in a separate worksheet, click in front of New 09 11
Worksheet Ply, and type in a meaningful name such as Histogram. 109 12
e) Click on OK. You should now see a frequency distribution for your data. 258 14
355 1
455 2
Note: ore 0

You should remember to interpret the frequencies as the number of values that are
less than or equal to the upper class limits that you typed into your bins, but greater than the previous upper
class limit.

Looking at the frequency distribution for the Distribution of Cotinine Levels of Smokers, you should
interpret that there are 12 ratings between 100 and 199 (less than or equal to the bin value 199, but greater
than the previous bin value 99).

Modifying the Frequency Distribution

1) Notice that when Excel created the frequency distribution, there is an extra row labeled “More.” To
remove this extra row, highlight only the two cells in the frequency distribution that you wish to remove.
Click on Edit, highlight and click on Delete, click in the bubble by Shift Cells Up, and then click on
OK.

2) To rename the columns of the frequency distribution, click on the name at the top of the column, and
type in the new name you would like to use. For this example, rather than use the word “Bins”, it makes
more sense to type in what the values represent: “Cotinine Levels of Smokers”. This name would extend
over a larger region than the original column width. To rectify this, after you type in the heading, click
on another cell, and then re-click on the cell containing your heading. With this cell selected, click on
Format, and then click on Cells. In the dialog box that appears, click on Alignment, and click in the
box in front of “Wrap Text.” Then click on OK.

3) You should also consider changing the initial bin values to show the actual J | K
classes, or indicate in your heading that the values represent the Upper Limits for  Cotinine
your classes. Keep in mind, to create the original frequency distribution, Excel Levels of
needs the bin values (upper class limits). Once the table is created, you can Srmobiers Frequency
replace the bin values in the table with the actual classes, or the class midpoints. ~ 1-59 11
A final form of the frequency distribution might look like the following: 100 - 193 12
200 - 299 14
300 - 399 1
CREATING A RELATIVE FREQUENCY DISTRIBUTION 400 - 499 2

To create a relative frequency distribution, we need to add a column for relative frequencies to our frequency
distribution. The relative frequency for a particular class will be equal to the number of values in that class
divided by the total number of values in the data set. To set up this column in the frequency distribution
follow the steps below.
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22 Chapter 2 Describing, Exploring and Comparing Data

1) In a cell under the entries in the first column of your frequency distribution, type the word "Total."

2) Staying in the same row as where you entered “Total,” click in the d | e Lo
cell under the frequency column. Now click on the auto sum button Cotinine —
on the tool bar. = ™ You should see the following; Levels of

) Smokers Frequenc

3) Press Enter, if the cells you want to add are the ones selected. If you g.gg I 113
want to include other cells than those automatically selected, you can 4 - 199 E 121
select a range of cells before pressing Enter. You should now see the -pq_2og { 141
total number of data values in your data set, which should be 40. 300-399 | 1 E

4) At the top of the next column of your frequency distribution, type in 400 - 459 E 2}
the name "Relative Frequency." Again, click on another cell, and b
then re-click on the heading. Click on Format, and select Cells. Total |=5Um

Then under Alignment, make sure there is a check mark in front of

“Wrap Text.” Then click on OK.

5) Decide whether you want to have your relative
frequencies displayed as decimals or percents.
To change the formatting of the column, click
on the letter at the top of the column to select
the column, or select only the cells where your

[ sUM{number1, [rumberz], ...

Format Cells

Mumnber I.ﬁ.lignment | Font | Eorder | Patterns | Prot

Cateqaory: ample

Relakive Frequency

zeneral ;I

values will appear. Click on Format, and Mumber

choose Cells. To match the chart in Table 2-3 Currency Decimal places: Iﬁ
of your book, in the Number tab of the dialog gg;gunting

box, choose Percentage, and set the Decimal Time

places to 0. Then click on OK. Petcentage
. . . Fraction
6) In the cell immediately to the right of your data Scientific
for the first class, enter the formula that will ;EXt_ I
peCia

divide your frequency count for a class by the
total number of data values. For example, if

_uskormn ;I

your first upper class limit is in cell J2, your frequency count for that class is in H2 and your total
frequency count is in HS, you would type: =J2/$H$8, and press Enter. Notice that J2 (where your first
frequency count can be found) is a relative address, while H8 (where the total of all frequencies can be
found) is an absolute address, indicated by the $ signs. This will allow the numerator to be updated
when you copy the formula, but will keep the total number of values (in this case, 40) fixed.

7) Copy this formula to fill in the remaining cells in your table. You Ji ] L |
should see a table similar to the following: Cotinine
Levels of Relative
TO PRACTICE THESE SKILLS C oSl Ea e e EqRE
0-99 1 28%
To really learn how to use Excel well, you need to practice the skills 100 - 199 12 0%,
covered in the previous section several times before you “own them.”  2qp - 209 14 350,
1) Using the upper class limits of 99, 199, 299, 399, 499 and 599, 300 - 399 1 3%
create the frequency distributions for each of the sets of data 400 - 499 2 S%
Smoker, ETS, NOETS. Then create an additional column for
each of these tables which show the relative frequencies as Total 40

percents. Finally, using cut and paste, create a table in Excel similar to Table 2-7 in your book. Note:
To paste a set of values that were initially generated by a formula, you should use the “Paste Special”
option, and click on “Values.” Otherwise you will be moving the formulas away from the cells that were
used to create them, and you will not see the values you want pasted into the new column. Always make
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sure you save your work, using a file name that will be indicative of the material contained in the Excel
workbook. You will find you use many of the data sets more than once, and can utilize different
worksheets within a file to separate the different work you do with the same data.

2) You can also practice your skills by using Excel to complete exercises 5 through 8 and 13 through 20
from section 2-2 Basic Skills and Concepts in your text book.

SECTION 2-3: PICTURES OF DATA
CREATING A HISTOGRAM

There are two situations you may find yourself in when asked to create a histogram: 1) You may only have
the original data, in which case you can use the Data Analysis, Histogram feature in Excel; or 2) You may
have an existing frequency distribution, in which case you can use the Chart Wizard.

CREATING A HISTOGRAM

DIRECTLY FROM A DATA SET Histock= 2|
rInpuk
1) Using the instructions from section 2-2 Input Range: [sagz:agar =] lLI
if necessary, repeat the steps to create _ Cancel |
a frequency distribution for the data on Bin Range: s ¥
Cotinine Levels in Smokers. I Labels Help |
Remember, you will select Tools,
Data Analysis and Histogram. In FOukpUE opfions
addition make sure that the box beside % Oukpuk Range: |$J$1'3' Zl
Chart Output is checked. If you ™ New Worksheet Ply: |
saved your previous work, you can € Mew Workbook
have the output placed underneath a
your original work. ||: Pareto (sorted histagram)
Curnulakive Percentage
2) Click on OK. You will see the ;

information below in your worksheet.

Bin Freguencly

o9 11 Histogram

1949 12

299 14 E‘ 20

499 2 5 g B |_| , |_| , e Ao
MDI’E D il T T T T T

99 199 299 3539 493 hdare
Bin

Note:

Excel uses bin numbers that are the upper class limits, but they are typically printed in the center of the
histogram bars. This is deceptive. Usually values in the middle of the bars are interpreted to be the class
midpoint values. Make sure you modify your histogram as outlined below to rectify this situation.

MODIFYING THE HISTOGRAM

You will need to modify the histogram some to make it look the way you want it to. In particular, you will
want to remove the extra column on the histogram entitled “More”, change your values on the horizontal axis
to either reflect class midpoints, or to show the classes, close the gap between the bars, re-name the
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24 Chapter 2 Describing, Exploring and Comparing Data

horizontal axis, and give the graph an appropriate title. In addition, you will want to resize your graph.
Instructions to complete the revisions follow.
Removing the extra column entitled “More”

You will want to remove the line that indicates "More" in both your frequency distribution and in your graph.
To accomplish this, follow the steps below.

1) Highlight the two cells in the frequency distribution that you wish to remove.

2) Click on Edit, click on Delete, click in the bubble in front of Shift Cells up, then click on OK. Notice
that when you did this, the extra column space entitled “More” also was deleted from your picture.

Removing the Gap Between Bars

1) To remove the gap between the bars on the Histogram, right click on one of the histogram bars.

2) Click on Format Data Series in the shortcut menu that is displayed. (You can also double click on one
of the histogram bars to go directly to the Format Data Series dialog box.)

3) Inthe Format Data Series dialog box, click on the Options tab, and change the gap width value to 0.
Click on OK.

Format Data Series el |

Patterns I Axis I % Error Bars I Data Labels I Seties Order  Opkions |

Querlap: I':| 5‘ ™ series lines
Gap width: IE [ wary colors by poink

Histogram

o

"

n

[=1

Frequency
@

L= LI =

a9 199 299 399 499

o] 4 I Cancel |

Changing the Values on the Horizontal Axis

As stated before, the values that are initially placed on the axis when creating a frequency distribution and
histogram with the Histogram feature in the Data Analysis package, are the upper class limits, or bin
values. Typically, you would expect to see either class midpoints on the horizontal axis, or a range of values
indicating the various classes. To change the values along the horizontal axis, follow the steps below.

1) In your worksheet, type the values that you want to include on your horizontal axis in a column. You
can type over the values that are initially printed out with your frequency distribution, using either
classes, or class midpoints. On the worksheet used to create this manual, the classes themselves were
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2)

3)

4)

5)

typed in to replace the bin values once the frequency distribution was created. These values appear in
cells J2 to J6.

Click in the white area surrounding your histogram. When you hold your cursor there for a few seconds,
you should see the tag “Chart Area” appear. When you click in this region, you will see that your chart
is “selected,” meaning that it has a box with corner and midpoint markers surrounding it.

With Chart Area selected, left click within the selected box. In the menu that appears, click on Source
Data, and then click on the Series tab.

Click in the box entitled: “Category (X) Access Labels,” and delete the text in that box. Then select the
values in your worksheet that you want to put on the x axis. You cannot merely type in range values.
In this dialog box, you must select the appropriate cells directly from your worksheet. Notice that
when you select your cells, information about which sheet the values appear in is also included. Your
dialog box should look something like the following:

Click on OK. Your histogram should now be displayed with the columns together, and should have
more appropriate values along the horizontal axis.

Source Data : e
[Daka Range
Histogram
18
14 1
= 12 4
FIRTE
£ o
[T
ey
2 T
0 !
0-93  100-193 200209 300-593 400- 490
Bin
Series
~ | Mame: |="Frequency" :NJ
w| walies:  |=Sheetiigk$11:4K$15 5l
add | REmove |
Cakeqory () axis labels: |=Sheet1 1$2$2:4$ 246 f"_l
(04 I Zancel |

Changing the Graph Title and Axes Labels

The graph title that comes up on your histogram by default is “Histogram,” and the x axis label is “Bins.”
Notice you also see a Legend box entitled “Frequency.” You will want to change the names to be more
indicative of what the graph represents, and you will want to delete the Legend. There are two ways that you
can change the information initially listed on your histogram.
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26 Chapter 2 Describing, Exploring and Comparing Data

1) With the Chart Area selected, left click in this region, and then click on Chart Options.

2) In the “Chart Title” and “Category (X) Axis” boxes, type in more appropriate names for the graph and
the values on the horizontal axis. Your dialog screen should look similar to the one shown below. Then
click OK.

Chart Options i ed |

Titles | Axes | Gridiines I Legend | Data Labels | Data Table

Chart itle:
ICDtininE Levels of Sriokers Cotinine Levels of Smokers
Category () axis: 16
ICDtinine Levels| :;
-
fiz HRLE
Walue (%) axis: $
IFrequency E 5 4
4
Second category (=) axis: 2l
| 0 |
0-99 100 200-  S00-  400-
Second value () axis: 199 299 399 499
I Cotinine Levels

Ik, I Zancel

OR, alternatively:

1) Select the title or the axis name you want to change by clicking on it. Your title or axis name will have a
“selection box” around it.

2) To change the name, simply begin typing the new name you wish to use. Notice the text is typed up at
the top of the worksheet, and the title in the box is changed once you press Enter.

3) To delete a title, simply click on it to create the "handles," and then press Delete. If you delete a title,
and later want to re-create it, select the Chart Area, right click, then click on Chart Options and click on
the Titles tab.

Resizing a Region
1) Select the region you want to resize. Specifically, let’s resize the entire “Chart Area.”
2) Notice the black "handles" on the selection box.

a) By clicking and dragging on the corner handles, you can resize the region in both directions.
b) By clicking and dragging on the side handles, you can stretch or shrink the region horizontally.
c) By clicking on the middle handles at the top or bottom, you can stretch or shrink the region
vertically.
3) Move your cursor to the black box in the lower right hand corner. Your cursor should change to a
double headed arrow. Left click, and holding the mouse down, drag this corner diagonally across your
screen to resize the chart in both directions.
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Realigning your Horizontal Axis Labels, and Changing the Font Size

The last changes we will make to the histogram will be to realign the horizontal axis labels, and to change the
font size.

1) Move your cursor into the chart region near the horizontal axis until you see the tag “Category Axis”
appear. Then right click, and click on Format Axis.

2) Click on the Alignment tab, and click on the red diamond shape near the word “Text.” Holding your
mouse down, drag the diamond to the positioning you want to use for your horizontal text. Then let the
mouse key up.

3) Click on the Font tab, and make adjustments to your font size.

4) Explore the other possibilities if you would like, and then click on OK. Your histogram should now
appear similar to the one below:

Cotinine Levels of Smokers

16

14 |

12 +

—
o
I
T

Frequency
oo

0-99
100 - 199
200 - 299
300 - 399
400 - 499

Cotinine Levels

Selecting Regions & Accessing Formatting Options

1) Position your mouse over different parts of the white box containing the histogram. You will see "tags"
come up telling you what the various regions are called. Regions include:

Category Axis (Horizontal axis under the histogram where the "bin" values appear.)
Chart Area

Value Axis Title (Currently reads Frequency)

Plot Area

Chart Title (Initially reads Histogram)

Category Axis Title (Initially reads Bins)

2) Click on a region and notice that "handles" appear around that region. This indicates that you have
"selected" the region.
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3)

Right click while a region is selected to access the formatting menu. You have many options open to
you in terms of what type of formatting changes you can make. We encourage you to "play" with the
various options to create your own individualized picture.

CREATING A HISTOGRAM FROM A FREQUENCY DISTRIBUTION

If you already have a frequency distribution to start with, you can easily create a corresponding histogram by
using the Chart Wizard. We will use this option to create the histogram for the relative frequency
distribution that we developed in section 2-2. This table can also be found as Table 2-3 in your text book.

1)

2)
3)

4)

5)

6)

7)

8)
9)

In a new worksheet, type in the data from the relative frequency distribution of Cotinine Levels in
Smokers. Before you type in the relative frequencies, format the column to show percentages with 0
decimal places. Click on the letter at the top of the column, then click on Format, click on Cells, click
on the Number tab, click on Percentages, and change the number of decimal places to 0. Then click on
OK. |

A, E |
You should have a table that looks like the following: Felative
Once we have the table showing relative frequencies, we can employ the ol L T 5 .
Chart Wizard to generate a relative frequency histogram from this data. 0 -9 £ :r”
There are a series of 4 linked dialog boxes that you need to address when B 100 - 199 HD:E'
using the Chart Wizard. i 200 - 299 =
5 |300 - 399 3%
Click on Insert in the menu bar and click on Chart, or click on the £ 1400 - 499 5oy

Chart Wizard icon on the tool bar.

Chart Wizard - Step 1 of 4 - Chart Type

In Step 1 of 4, in the Standard Types menu, make sure that
Column is highlighted. Then click on Next at the bottom of the
screen. This will take you to the second dialog box.

In the second dialog box (Step 2 of 4 - Chart Source Data)
enter the range where your relative frequencies are listed by
selecting these cells in the worksheet. Think of range as your
output values, or what you want displayed on your vertical axis.
Note that the name of your sheet comes up in the front of the
range, and that the cell addresses are absolute addresses.

Standard Types | Custom Types |

Chatt tvpe: Chart sub-tvpe:

- WY (Scatter)

i@ Doughnut Uﬂ
In this same dialog box, click on the Series tab, Source Data T —  BE
and click in the Category (X) axis labels box.

Enter in the range where your upper class limits

Data Fange  Series |

are listed by selecting the cells in your worksheet. 4%

Note: You MUST select the cells where your o

input values are located in your worksheet. You a5

cannot enter the range of cells separated by a i ik
colon in this region. Your dialog box should look 1%

like the one shown here if you had your classes - = 1

listed in cells A2 through A6 and the relative 0-99  100-199 200-209 300533 400-493

frequencies in cells B2 through B6.

Series

Click on Next. “| mame: | 7|

In Step 3 of 4 - Chart Options, type in an
appropriate Title, and descriptions of your x and | values:  |=Sheetaigmt2:4ate Al
y axes if desired. Click on each tab at the top of add | Remove |

the dialog box, and determine which components

Category (2) axis labels: |=Sheet2!$n$2:$.ﬁ.$6| j"_]
Cancel | < Back | Mext = I Einish |
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you wish to select.

Your dialog box Chart Wizard - Step 3 of 4 - Chart Oplionz id |
should look like the
following: Titles | Axes | Gridiines I Legend | Data Labels | Data Table
. Chart itle:
10) Click on Next. Cotinine Levels of Smokers

ICn:ntinine Levels of Smokers

11) In Step 4 of 4 -
Chart Location,
determine whether

s
(=1
0

Category () axis:

¥

i
m
E

ICDtinine Levels

(=]
(=)
o

o
[ ]
o
you want your chart Yalue (%) axis: g sy
in a new worksheet IRelative Frequency L 20%
E 15%
(regommer}ded Second category (2) axis: £ j0x 4
option) or inserted I & o
I |

in an existing ' :
Worksheet. Then Second value |:'-|":| axis: 0-99  100-199 200-299 300 -:399 400 - 499
I Cotinine Lerels

(=1
L

click on Finish.

12) You should now
;f:qi:r?s;c relative Cancel < Back. "P-_Jele Eimish
histogram like the
one shown below. Clearly, you will again want to modify the histogram by changing the gap width to 0,
resizing the picture, realigning your horizontal axis labels, etc. See the previous instructions in this
section to make appropriate modifications to your relative frequency histogram.

Cotinine Levels of Smokers

40%
30%
20% +—

10% +—
0%

0-99 100-199 200 -299 300 -399 400 -499

Relative Frequency

Cotinine Levels

CREATING A FREQUENCY POLYGON

Once we have the frequency distribution for our data, we may choose to represent it graphically as a
frequency polygon rather than a histogram. Since frequency polygons display points above the class
midpoints, we first need to enter a new column for these values.

1) If you already have your frequency distribution for the E B [ -
Cotinine Levels of Smokers entered in a worksheet, you can
simply add a column showing the class midpoints. This

Cotinine  |Relative

column can be entered directly next to the relative —; I(II: ?tér;ne M|dpnj|1rgsﬁ Frequen;;%
frequencies, or can be entered elsewhere on your worksheet.  —— : G
) 3 (100 - 199 149.5 0%
We have chosen to insert a column between the column ] o
tainine the cl d the col tainine the relati 4 (200 - 299 2495 J5%
containing the classes, and the column containing the relative  “271595 355 349 5 39
5 400 - 499 449 5 A%
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2)

3)
4)

5)

6)

7)

8)

frequencies. To do this, click on the letter at the top of your column for relative frequencies to select that
entire column. Then click on Insert, and click on Columns. This will insert a column directly to the left
of the one initially selected.

Type in the title “Cotinine Midpoints,” and enter the midpoint values in the cells directly under this.
Your midpoint values will be 49.5, 149.5, 249.5, 349.5 and 449.5. Your worksheet should be similar to
the one shown on the previous page.

Click on Insert from the menu bar, and click on Chart. Chart Wizard - Step 1 of 4 - Chart Type
Click on Line under Chart Types, and click on the first Standard Types | Custom Types |
option in the second.row of possible graph types. Your Chart bype: Chart sub-type
screen should look like the one shown. Then press Enter. [ Colurn &
In the Data Range box, enter the range where the frequencies E ar
. . . ne
are located by selecting the appropriate cells in your I%
worksheet. X (Scatter)

Click on the Series tab at the top of the dialog box, and click bty Area

in the Category (X) axis labels box. Then select the range of g EZ:ETH"K
cells where your class midpoints are located. Then click on

Next.

In Step 3 of 4 - Chart Options, type in an appropriate Title, and descriptions of your x and y axes if
desired. Click on each tab at the top of the dialog box, and determine which components you wish to
select. Then click on Next.

In Step 4 of 4 - Chart Location, determine whether you want your chart in a new worksheet
(recommended option) or inserted in an existing worksheet. Then click on Finish. Your graph will look
similar to the one below. Again, you will want to modify your chart by resizing it, and potentially
making other changes, including changing the font sizes, to make it look more appealing.

Cotinine Levels for Smokers

>

§ 40%

3 30% —

o —

£ 20%

2 10% D S—
5 0% :

14

49.5 149.5 2495 3495 4495

Class Midpoints for Cotinine Levels

CREATING A PARETO CHART

We can use Excel to sort qualitative data in order of decreasing frequencies, and then call on the Chart
Wizard to create a Pareto chart.

1)

Enter the following table into a new worksheet in Excel. Make sure you use adjacent columns! You
must have the data in contiguous columns in order to properly have the information sorted. Again, get in
the habit of naming your worksheets. Double click on the worksheet tab, and type Pareto to indicate that
this worksheet contains your work to create a Pareto chart.
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Complaints Against Phone Carriers Frequency
Rates and Services 4473
Marketing 1007
International Calling 766
Access Charges 614
Operator Services 534
Slamming 12478
Cramming 1214

2) We first need to sort the data in order of decreasing frequency. Click on any one cell containing a value
in the Frequency column. Do NOT select the entire column!

3) Click on Data in the menu bar, and then click on Sort. Make sure that the Sort by box shows
Frequency. Click inside the circle next to Descending. Your dialog box should look like the following:

Sot 2/ x|

i~ Ascending
* Descending

* fccending
™ Descending

* ascending
i~ Descending

My lisk has

¥ Header row ™ Mo header row

opkions. ., | QF, I Cancel

4) Click on OK. Your data should now be sorted A | B |
from highest to lowest. You should see that the Complaints Against Phone
table labels. were rearrang'ed so that they stayed 1 Cattiers Frequency
matched with the appropnate dat.a value. Your | [ g 12478
table should look like the following: E Rates and Senices 1477

5) Click on Insert, then click on Chart, and click 4 [Cramming 1214
on Column. Follow through the 4 linked stepsin 5 |Marketing 1007
the Chart Wizard. Remember, when you enter £ |International calling 7HE
a range, you should do so by selecting the 7 |Access Charges F14
appropriate cells in your worksheet. Notice 8 |Operator Serwices a34

An Addison-Wesley product. Copyright © 2004 Pearson Education, Inc.



32 Chapter 2 Describing, Exploring and Comparing Data

that the name of your worksheet comes up in the front of the range, and that the cell addresses are
absolute addresses.

6) Enter your range where your frequencies are listed as the Data range.

7) Click on the Series tab, and click inside the box near Category (X) axis. Then select the cells where
your labels are located.

8) Select appropriate titles and options under the Chart Options menu. When you are finished, your chart
should look like the one below. Please make sure you follow procedures to refine your original picture!

Complaints Against Phone Carriers

5 8
° £ 15000
© _
3 o 1(5)888 j O Frequency
E £ 0 1
:o T =B ==
Z0 2 2 52 5%
: : = £ © Q
£ E EE i:
7] 5 £w OO

Reasons for Complaints

Modifying Your Pareto Chart

Once you have your basic picture, you should make further modifications to "professionalize" your chart.
You should resize the chart, change the font size on the horizontal axis, and delete the “Series 1 legend box
on the right hand side. You should also close the gap between the columns. Review various ways to modify
the chart by re-reading material in this manual starting on page 22. A final picture of an appropriate Pareto
Chart might appear as the one below.

Complaints Against Phone Carriers

14000

12000 A

10000 -|
8000 |

6000

4000

2000
0

Number of Complaints

f

Slamming
Rates and
Services
Cramming
Marketing
International
calling
Access
Charges
Operator
Services

Reasons for Complaints
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CREATING A PIE CHART

We may decide that we want to graphically show qualitative data on a pie chart, rather than as a Pareto chart.
Let's work again with the information on Phone Company Complaints. The original data is listed below.

Complaints Against Phone Carriers Frequency
Rates and Services 4473
Marketing 1007
International Calling 766
Access Charges 614
Operator Services 534
Slamming 12478
Cramming 1214

1) Enter this information into two adjacent columns in a new worksheet, or copy it into a new worksheet if
you have already entered it for the Pareto chart. Do not leave a column in between the sources and
frequencies.

2) Highlight the cells with the sources and frequencies.
3) Click on Insert, and then click on Chart. This will start you through a series of 4 linked dialog boxes.

4) Inthe Chart Type box (Step 1 of 4), click on Pie, and then select the type of pie chart you want in the
Chart sub-type menu box. Then click on Next at the bottom of the screen.

5) The second dialog box is entitled Chart Source Data. Notice that your data range is already entered.
This is due to the fact that in step 2 you highlighted the cells with the information in it before you began
working through the Chart Wizard. If you had not selected the data in step 2, you would need to follow
steps 6 through 8 under Creating a Pareto Chart. Click on Next

6) In Step 3 of 4, you can enter your Chart Options.

7) Click on the Legend tab, and indicate where you want the legend box to appear in relation to your pie
chart.

8) Click on the Data Labels tab, and select what type of labels you want to use for your pie chart. Try
clicking in front of each to see how they will appear on the graph. Click on Next.

9) In Step 4 of 4, you can enter where you want your Chart Location.

e Placing your chart in a new sheet is recommended. If you choose this option, enter in a descriptive
name for the sheet, such as "Pie Chart."

e If you want your chart in an existing sheet, enter the sheet name or number. Pressing the down
arrow at the end of the entry box will show a drop down menu of the current sheets available in your
workbook.

10) Click on Finish.
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Modifying Your Initial Pie Chart

You will now see your initial pie chart. You should experiment with resizing and reformatting the various
parts of your chart. It is recommended that you resize the pie itself so that it takes up more of the Chart Area.

1) Move your cursor close to the circle until you see the tag Plot Area appear. Click once you see this tag
appear, and you will see a rectangle with handles surround your circle. You can now resize the circle
within the Chart Area.

2) Move your cursor over the labels until you see the tag Data Labels. Click once you see this tag appear.
You will see handles appear by the various labels. Right click, and in the menu box which appears,
highlight and click on Format Data Labels. Experiment with the different options available.

3) Move your cursor over the legend until you see the tag Legend. Click once you see this tag appear.
Right click, and then click on Format Legend. Experiment with the different options.

PRINTING A GRAPH
You can elect to print only the final graph that you create.

1) Select the graph you wish to print by positioning your cursor somewhere in the Chart Area, and clicking
once.

2) Click on File, and in the drop down menu which appears, click on Print Preview.

3) You should now see a screen shot of what your graph will look like when you print it.

4) You can change the page margins by first clicking on Margins, and then positioning your cursor on the
dotted page guide you want to move. Your cursor should change into a double-headed arrow bisected by
a straight line segment. Hold your left click button down and drag your cursor to the position you want
the margin to be. Then release the mouse. You should see your page margins change in the direction
you moved.

Ed Microsoft Excel - cotinine levels

(= | Ereviu:nusl Zoom | F‘rinl;...l Setup... Fage BreakPregiewl Close | Help |

OSkmming

B Ralas and Sanv ios]
OC mamming

O Martgling

| n2 rmtianal Slling
0o Chargas

58%

B pealar 52 o
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5) If you want to modify your graph, close the Print Preview window and make the changes you want to
the graph.

6) Re-check your picture in the Print Preview window again. When your picture is as desired, press the
Print key found at the top of the Print Preview window.

TO PRACTICE THESE SKILLS

You can apply the technology skills covered in this section by working through the following exercises.
Make sure you save your work using a file name that is indicative of the material contained in your
worksheets.

1) To practice constructing histograms, work on exercises 9 and 10 from section 2-3 Basic Skills and
Concepts in your text book.

2) To practice constructing frequency polygons, work on exercises 11, 12, and 14 from section 2-3 Basic
Skills and Concepts in your text book.

3) To practice creating relative frequency histograms, work on exercise 13 from section 2-3 Basic Skills
and Concepts in your text book.

4) To practice creating a Pareto Chart, work on exercises 21 and 24 from section 2-3 Basic Skills and
Concepts in your text book.

5) To practice creating a pie chart, work on exercises 22 and 23 from section 2-3 Basic Skills and Concepts
in your text book.

SECTION 2-4 & 2-5: DESCRIPTIVE STATISTICS - MEASURES OF
CENTER AND VARIATION

PRODUCING A SUMMARY TABLE OF STATISTICS USING DESCRIPTIVE STATISTICS

We will work again with the data from Data Set 6 in Appendix B (Measured Cotinine Levels in Three
Groups). This data is also presented in Table 2-1 in your text book. If you have already created a workbook
for previous work with this data, open that file, and copy your original data to a clean worksheet. You can
also load the data from the CD into a new file. If an electronic version of the data is not available to you, you
should type the data from Appendix B, Data Set 6 into a new worksheet. Type each set of data into a
separate column, one for Smoker, one column for the data on ETS, and one column for the data on NOETS.
Again, if you are starting a new file, get in the habit of renaming the sheet that your original data is in
“Original Data” by double clicking on the tab at the bottom of the worksheet, and typing in the name. Then
copy your data to a new sheet to work with, so that you always have a version of your original data to refer
back to if necessary.

Data Analysis ﬂﬁl
1) Click on Tools in the menu bar, and then analysis Tools
click on Data Analysis. Anova: Two-Fackor Without Replication |
Correlation Cancel |
Note: Covariance
. El:ln—‘ =Cripkive S Hel
. Exponential Smanthlng Ll
If Data Analysis does not .show upasan F_Tesk Two-Sample For Yarlances
option, you need to load this as an Add-In in Fourier Analysis
. . . . Hisk
Excel. Follow the directions in section 2-1 of M'év?,.?graﬂ,er e
this manual. Random Mumnber Generation _I

2) Click on Descriptive Statistics.

3) Suppose we want the statistics on the data for smokers. In the Input Range box, either type in the
beginning and ending cells where your data is located, separating the 2 cells with a colon, or select these
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cells in your worksheet. In the worksheet used to create this manual, this data could be found in column
A, in cells A2 through A 41. Therefore, we could type A2:A41, or we could select this range of cells.

4) Click in the circle before Output Range, and then click inside the white entry box. Then type in the cell
where you want your statistics to begin appearing, or click in that cell in your worksheet. In the
worksheet used to create this manual, the statistical output would begin in cell G2.

5) Click in the box before Summary Statistics, and then click on OK.

Descriptive Statistics 2=
~Inpuk
Input Range: |$ag2: 0841 Y| |LI
Grouped By ' Calumns LCBII
" Rows Help |
[~ Labels in Firsk rov
—Oukput opkions
" Cutpuk Rangs: |$G$2 j‘J
" Mew Worksheet Ply: I
" Mew Workboolk
Wi
[~ Confidence Lewvel For Mean: |95 o
[~ Kth Largest: 1
[ Kth Smallest: 1

6) You will see your Summary Statistics displayed starting in the cell you indicated on your worksheet.

7) Resize your columns so that the full words can be seen. (You can do this by moving your cursor to the
right hand side of the column name where you want to resize. Your cursor will turn into a double headed
arrow with a straight line segment through it. When it does, double click, and your column will be
automatically sized to fit the longest word in the column.)

8) Click on the title Column 1 and type in “Statistics for Cotinine e | H |
Levels in Smokers.” Click on another cell, and then click back on Stabstics for Cotinine Levels in
your title, and format the cell to wrap the text. (Click on Format, Smokiars
choose Cells, then select Alignment, and click in the box next to
Wrap Text.) Count 40

9) You may want to delete some of the standard choices from your list. Maximum 491
Select the two cells that contain the information on Kurtosis, and Meap 172,475
press Delete. Do the same for Standard Error. M,au:ﬁan 170

Minirmurm ]

10) You now have empty rows in your table. Select all the information Wode 1

in the two columns of your table. Do not include the title in your Range 401
A :

selection box. Then click on the Sort icon from AtoZ ¥ . You S ainIERvisiianEENNRIE ¢ FEE i
. - . . . . Skewness 0557928591

will now see the information presented in alphabetical order, with S
. standard Deviation 119 495335076

the extra rows eliminated.

Sum BE9Y

11) To remove the bottom bar, select the two cells containing the bottom
border. Click on the down arrow by the frame icon, " and select the No Border icon in the
displayed table . Your statistics should appear as shown in the table.
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Interpreting the Output in the Descriptive Output Table
Below is a brief description of each of the measures included in Descriptive Statistics.

Mean: The arithmetic average of the numbers in your data set.

Standard Error: This is computed by using the formula S / Jn where S is the sample standard
deviation and n is the number of observations.

Median: This is the data value that splits the distribution in half. To determine the value of the median,

the observations are first arranged in either ascending or descending order. If the number of observations
is even, the median is found by taking the arithmetic average of the two middle values. If the number of

observations is odd, then the median is the middle observation.

Mode: This is the observation value associated with the highest frequency. Caution: Three situations
are possible regarding the mode: 1) If all values occur only once in a distribution, Excel will return
#N/A. 2) If a variable has only one mode, Excel will return that value. 3) If a variable has more than
one mode, Excel will still return only one value. The value used will be the one associated with the
modal value that occurs first in the data set. To check the accuracy of the mode, it would be wise to
create a frequency distribution.

o | > X=X

Standard Deviation: This is computed using the formula: S = —1
n f—

Sample Variance: This is the standard deviation squared.
Kurtosis: This number describes a distribution with respect to its flatness of peakedness as compared to
a normal distribution. A negative value characterizes a relatively flat distribution. A positive value
characterizes a relatively peaked distribution.
Skewness: This number characterizes the asymmetry of a distribution. Negative skew indicates that the
longer tail extends in the direction of low values in the distribution. Positive skew indicates that the
longer tail extends in the direction of the high values.
Range: The minimum value is subtracted from the maximum value.
Minimum: The lowest value occurring in the data set.
Maximum: The highest value occurring in the data set.

Sum: The sum of the values in the data set.

Count: The number of values in the data set.

CREATING PARTICULAR SAMPLE STATISTICS USING THE FUNCTION WIZARD

If you just want to know particular values, without producing the entire table of Descriptive Statistics, you
can use the Function wizard, and select just the options that you want to use.

1) Decide which values you want to compute. We will compute the Mean, Median, Mode and Midrange as

shown in Table 2-8 of your book.
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2)

3)

4)

5)

6)

7)

8)

9)

In a sheet different from where your original data is stored, copy the data on Smokers, ETS and NOETS
found in Data set 6 in Appendix B. It is best to have this data in contiguous columns, with no blank
columns in between.

In blank columns near your original data, type in the

headings for your columns: Smokers, ETS and NOETS. E | F | &} | H

In the column immediately preceding these columns, but Srokers | ETS MOETS
beginning one cell down, type in the words Mean, Median, hean

Mode, Midrange. Your worksheet should look something  Median

like the following. hode

Midrange

Select the cell next to Mean, and directly under the title
Smoker. In your menu bar, click on Insert, and then click on Function. In the dialog box that appears,
click on the down arrow at the end of the box titled “Select a Category,” and select Statistical. You
should now see a listing that shows all the statistical functions available in Excel. Notice that the
functions are listed in alphabetical order. Scroll down the list until you find the function Average. Click
on this function. Click on OK.

On the line with the Function Arguments 2lx
input box by Number 1, AVER AGE
click on the icon to Number1 [42:441 ] = {1;0;131;173;265;2
collapse the box, and
. Mumber2 I :k_j =
select the data in your
wgrksheet for which you = 175,475
wish to compute the Returns the average (arithmetic mean) of its arguments, which can be numbers or names,
mean. In the worksheet arrays, ar references that contain numbers.
used for this manual, that
data was in cells Mumber1: number1,numberz, ... are 1 to 30 numeric arguments For which you wank

the average,

A2:A41. Then click on
the icon to re-expand
your dialog box. Your
box should look similar Help on this Function ok | cancel
to the one shown. Click
on OK. You should see the average for your data returned in the cell you had your cursor positioned in
on your worksheet.

Formula resulk = 172.475

If your data for ETS and NOETS is in contiguous columns you can just copy the formula from your
Smokers Mean cell to the cells representing ETS Mean and NOETS Mean. To do this, with your box
containing the mean of smokers selected, click on Edit, and select Copy. Then select the adjacent two
cells in your worksheet (where the information for ETS Mean and NOETS Mean should appear), and
then click on Edit, Paste. To remove the “selection” box around your initial cell, press Esc.

If you have blank columns between the data for the other two groups, you can repeat the procedures from
# 5, but each time select the appropriate cells for the average you are looking for.

Move your cursor to the cell for Smokers Median. Again, click on Insert, and select Function. This
time, select the function Median, and then click OK. Again, in the Number1 box, select, or type in the
range of cells where the data for Smokers is found. Then click on OK. If your columns are contiguous,
you can merely copy the formula from this cell to the other two cells you want to fill.

Move your cursor to the cell for Smokers Mode. Follow the same procedures as above, but select Mode
from your Function dialog box. Notice that after you have completed entering the cells where the data
for smokers is found, and have clicked on OK, only one of the modes is returned. Unfortunately Excel
will only produce one mode, even if the data is multi-modal.
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10) To make sure you have considered all modes, you can Sort Warning |
arrange the data n order, and visually look for other Microsoft Excel Found data nexk to your selection,
modes. Tp do this, Select the cells where your data. for Since vou have not selected this data, it will not be
Smokers is located and select Data, Sort. Excel will sorked,
return a Sort Warning box, as shown. Since you do not
want the other columns to be affected, make sure that the
bullet in front of “Continue with the current selection” and
click on Sort.

11) In the Sort Dialog box that appears, make sure that the aort... I Cancel
bullet near Ascending is checked, and then click OK.
Looking at the sorted data, you see that there are 2 values of 1. Scan through the column to see if any
other data appears twice.

What do you wank ko dov

" Expand the selection

{+ iConkinue with the current selection

12) The next values we want are the midrange values. Excel does not have a direct way to compute the
midrange. However, if you order the data in ascending order, as explained in steps 10 and 11above,
you can easily create a formula that will return the midrange.

13) After sorting the data in each column, position your cursor in the cell where the value for Smokers
Midrange would appear. Type in a formula similar to the following (your formula may differ depending
on what cells your data for smokers is in): =(a41-a2)/2 Remember, the = sign tells Excel that you are
entering a formula. The parentheses are necessary in order to preserve the order of operations. Then
press Enter.

14) Again, as long as your data is in contiguous columns, you can copy the formula in your Smokers
Midrange cell to the other two cells. Otherwise, you can repeat the procedures for the other two values.

15) Your table should now look something like the one shown.

You may have more or less decimal places. To create the E | F | G | H |
same number of decimal places as shown in Table 2-8 of smokers | ETS MOETS

your book, select the cells that contain values, then click on  Mean 172475 BOS7S 16.35
Format, Cells, and choose Number. Change the number ~ Median 170 1.5 o
of decimal places to the number you want to use, and then ~ Mode 1 1 0
click on OK. Midrange 24545 2755 154.5

16) If you want to include a line for the sample standard deviation of your data, you would access the
function STDEYV, and again, select the cells containing the data for which you wanted to compute the
sample standard deviation. Likewise, if you wanted the sample variance, you would access the
function VAR, and select the cells containing the data for which you wanted to compute the sample
variance. NOTE: Excel also allows you to compute the standard deviation and variance of a
population, by selecting STDEVP and VARP.

COMPUTING THE MEAN FROM A FREQUENCY DISTRIBUTION

We can use Excel to create the mean from a frequency distribution, such as the one in Table 2-9 in your
book. You should type in the information given in the first 3 columns of the table in 3 contiguous columns
in Excel. Make sure you use appropriate column headings in your first row. You should format your
columns so that they are wide enough to show the entire column heading, and you may want to center the
data within each column to make your table look neater. You can center the information in all columns by
selecting the columns and then accessing your Center icon in your tool bar.

1) In the column where you will show the frequency times the class midpoint, (the 4™ column in table 2-9)
you will need to enter a formula. In the row where your first frequency and class midpoint are listed, type
in the formula: = (cell reference where frequency is listed) * (cell reference where class midpoint is
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listed). In the worksheet created for this problem, we typed in the following formula: =b2*c2. Then
press Enter.

2) Position your cursor back in the cell where the product of the frequency and class midpoint appears.
Then use the fill handle to copy the formula down the rest of the column.

3) For the mean, you want to divide the sum of the products of the frequency and the class midpoints by the
sum of the frequencies. You will need to create the sums that you want to use by following the steps
below.

4) Position your cursor in the cell directly under the last frequency, and select the summation key * " in
your tool bar. You want to add the values in the frequency column. This column should be
automatically selected when you press the summation key, but if it is not, select the range of cells you
want to sum up. Then press Enter.

5) Position your cursor in the cell directly under your last product of (frequency * class midpoint), and

select the summation key from your tool bar * . You want to add the values of the products in this
column. Again, the column should be automatically selected when you press the summation key, but if it
is not, select the range of cells you want. Then press Enter.

6) To find the mean, you want to divide the sum from your column of products by the sum of the
frequencies. In the worksheet we created, we would represent this by the formula: = d7/b7. Notice that
we entered this formula in cell g7, to create a result of 177.0.

7) Your worksheet should look similar to the following:

e £ | C | D e p e Enaliimaa
1 |Cotinine  |Freguency Class Midpoint |[Freg ™ Midpoint
2 |0-99 i 43.5 544.5
3 |100- 129 12 149.5 1734
4 1200 - 299 14 249.5 3493
5 |300- 329 1 349.5 349.5
B 400 - 493 2 449.5 899
7 |Totals 40 7080 ¥ bar 177.0

8) If you want to include more decimal places, you can select all the cells where you want more decimal
places to appear, and select Format, then select Cells, Number, and set the number of decimal places to
the number you wish to use. Then press OK.

COMPUTING THE STANDARD DEVIATION FROM A FREQUENCY DISTRIBUTION

Let’s use the frequency distribution given in your book for Cotinine levels. As with finding the mean, you
need to create a column that represents the frequency * the class midpoint. You also need to create a column
for the frequency * square of the class midpoint.

1) Use the worksheet you set up to compute the mean of the frequency distribution if you have it saved, or
create the worksheet from above, under the section “Computing the Mean from a Frequency
Distribution.” In the column directly after the column where you show the frequency * class midpoint,
create another column using a formula that shows the frequency * square of the class midpoint. For the
worksheet we used, our formula for the first row of data was: =b2 * ¢c272 NOTE: to square a value,
you use the carot (") to indicate that the next value typed is the exponent.

2) Asyou did to compute the mean, use the summation key to sum up the values in that column.
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Y (f )= (f 0
n(n—1)
represent. The value n is the number of values included in the computation, so for this case, it will be the

sum of the frequencies. We already have computed in the table the sum of the frequency times the
square of the midpoint. We also have the value of the sum of the frequency times the midpoint. We
need to create a formula that references the cells where these values are found. For the worksheet shown
below, the formula we would enter to compute the value we want to find is: ==SQRT(((B7*E7)-
D772)/(B7*(B7-1))). Make sure you think about where you need to put parentheses in order to maintain
the appropriate order of operations. You need to make sure that you take the square root of the entire
expression. Then you want to make sure you group the terms that represent the numerator. Finally, you
need to group the factors that comprise the denominator. Look carefully how the parentheses shown
group the various components together. This is a difficult expression to enter into Excel, because the
grouping is essential in order to arrive at the appropriate answer. Your worksheet should look like the
one shown below:

3) Now we want to use the formula: s = \/ . Think about what these values

Seadanpa| C | B | E | EEE
1 |Cotinine  Frequency Class Midpoint Freq * Midpoint Freq ™ square of midpaint
210-99 1 43.5 5445 2695275
3 |100-199 12 149.5 1794 268203
4 200 - 299 14 2495 3493 8715035
5 300 - 399 1 349.5 349.5 122150.25
B 400 - 499 2 449 5 izl 4041005
7 |Totals 40 7080 1692910 = bhar 177.0
8 |
g
10 Standard deviation 1061368

TO PRACTICE THESE SKILLS

You can apply the skills learned in this section by working on the “Skills and Concepts” exercises found
after section 2-4 and 2-5 in your textbook. Notice that the data for the problems in section 2-4 mirrors
the data that is used again in the problems in section 2-5.

1) To practice finding Measures of Center and Measures of Variation from data sets: Work on the
exercises 1 through 16 in both sections 2-4 and 2-5 Basic Skills and Concepts in your textbook. For
exercises 1 through 12, you will need to type the data into Excel. For exercises 13 through 16, you can
load the data from the CD that comes with your book. As always, save your work with a file name that
is indicative of the problem that you were working on.

2) To practice finding the mean and standard deviation from a frequency distribution: Work on
exercises 17 through 20 in sections 2-4 and 2-5 Basic Skills and Concepts in your textbook.

SECTION 2-6: MEASURES OF POSITION

Z-SCORES

When looking at a set of data, it is often useful to know how far a particular score falls from its mean. We
can measure the position of a particular value with respect to the mean using z-scores. We know that if a
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value is more than 2 standard deviations away from the mean of the data set, it can be considered “unusual.”
Remember that whenever a value is below the mean, the corresponding z-score will be negative.

We will again work with the data from Data Set 6 in Appendix B (Measured Cotinine Levels in Three
Groups). This data is also presented in Table 2-1 in your text book.

e Ifyou have already created a workbook for previous work with this data, open that file, and copy
your original data for cotinine levels of smokers to a clean worksheet. (Remember, we recommend
having one of your worksheets reserved just for the original data. Any time you want to use this
data, we recommend that you copy it to another worksheet. That way you always have a copy of the
original data to go back to if necessary.)

e You can also load the data from the CD into a new file.

If an electronic version of the data is not available to you, you should type the data from Appendix
B, Data Set 6 into a new worksheet. We will work only with the data for Smokers, so you can type
that data into a column.

Again, if you are starting a new file, get in the habit of renaming the sheet that your original data is in
“Original Data” by double clicking on the tab at the bottom of the worksheet, and typing in the name. Then
copy your data to a new sheet to work with, so that you always have a version of your original data to refer
back to if necessary.

We will create a column of z scores for the data on Smokers.

1) Create a worksheet that shows the data for smokers in column A. In order to create the z scores, we will
need to know the mean and standard deviation for this data. In a column not contiguous to column A,
use the function wizard to find the mean and standard deviation of this sample data. (You found these
values back in sections 2-4 and 2-5, so refer back to those instructions if necessary.) In our worksheet,
we created these values in cells d1 and d2.

2) If your original data is in column A, position your cursor in cell B1, and type "Standard Score."

3) Position your cursor in the cell directly beneath this heading. In our worksheet that is cell B2. From the
Function menu (accessed either through Insert, Function, or by pressing the function icon), click on
Statistical and Standardized.

4) In the dialog box, type in  [Sy—rm Argument s i
A2 or the address where i3

your first value is found. TANDARDIZE

In the box for the Mean, X I_:‘J =1

type in the absolute Mean [$D41 ) = 172,475

address for the cell Standard_dev [4D42 =] = 1194983076

where your mean is

found. In the worksheet = -1,434957561

we created, our mean Eeturns a normalized walue from a distribution charackerized by a mean and standard
erviation,

was in cell D1, so we
type in: $D$1. Notice
that an absolute address, ¥ is the walue vou want ko normalize.

which will remain

constant for all

computations, whereas

the x values will be Help on this Function oK I Cancel
updated when you use

Formula result = -1.43
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5)
6)

7)

the fill command. In the box for the Standard_dev, type in the absolute address for the cell where your
standard deviation is found. In the worksheet we created, our standard deviation is in cell D2, so we type
in: $D$2. Your dialog box should look like the one shown.

Click on OK. You will now see the Standardized score for the first number in your data list in cell B2.

Since z-scores are normally reported to only two decimal places, you should format this column to show
only two decimal places. Click on the letter at the top of your column for z-scores to select this whole
column. Then click on Format, Cells, and Number, and then indicate 2 in the box by Decimal Places.
Click on OK. You should now see the value for the z scores rounded to 2 decimal places. In our
example, the first value in the table is 1, and we see a z score of -1.43. This indicates that the value of 1
is 1.43 standard deviations below the mean. Make sure you agree with this. The mean for our example
is 172.475. The standard deviation is 119.498. If we subtract the mean from our value (1), and then
divide by the standard deviation, we find that we do get a number which rounds to -1.43.

Use the fill handle to copy the formula down for the rest of the values in your data set. Notice that your
values have z-scores ranging from —1.44 (indicating that 0 is 1.44 standard deviations below the mean) to
2.67 (indicating that 491 is 2.67 standard deviations above the mean).

Measures of Position

We can use Excel to find the three Quartiles, ten Deciles or 99 Percentiles for a data set. There are two
functions within Excel that allow us to do this quickly: Quartiles and Percentile. There is no function for
Deciles, but by recognizing that Deciles are the 10", 20™, 30", etc. percentiles, we can easily use the
Percentile function to create the Decile values.

FINDING THE VALUES OF THE QUARTILES

)]
2)

3)

4)

Using the data on Cotinine Levels for Smokers, copy the data to column A of a new worksheet.

Suppose we want to find the first, second and third quartiles for the data. In cell C1, type in "Quartile."
In cells C2 through C4, type in 1, 2, 3.

Move your cursor to cell D2 and click on the Function icon on your menu bar, or click on Insert,
Function.

Under Function Category, click on Statistical. Under Function name, click on Quartile.

Funchion Arguments d 3
UARTILE
Array | TXEYTNE Tl = 401;1;317;32;35,4
Quark ICE :n_j =1
= 86,75

Returns the gquartile of a data set,

Array is the array or cell range of numetic values for which vou want the quartile
value,

Formula result = 86,75

Help on this Funckion Ik I Cancel
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5) In the dialog box, in the Array box, you must enter your range of cells using absolute addresses. If
you just select the cells, or just type in the range with a colon, the proper set of values will not be used
when you copy the formula for the 2" and 3" quartiles! For our worksheet, the data appears in cells A2
through A41. In the Quart box, type in the cell where your first quartile appears. In our worksheet, this
value of 1 appears in cell C2. Then click on OK.

6) You should see that the first quartile is the value 86.75. Roughly speaking, this means that if you sorted
the original data values, about 25% of the sorted values in your table would be less than or equal to
86.75. We can say that at least 25% of the sorted values will be less than or equal to 86.75 and at least
75% of the sorted values will be greater than or equal to 86.75.

7) Use the fill handle to copy the formula down into the next two cells. You should see the values below:

Gaapaay|
Cluartile “Yalue

1 ah.75

2 170

3 250.75

8) To see that these values make sense in terms of your data, select column A by positioning your cursor on
the A at the top of the column, and clicking once. Your entire column should now be selected. Then
click on the Sort icon which shows from A to Z in your menu bar. This means that your data will be
sorted from smallest to largest value.

Note:

Notice that there are 10 values which are less than or equal to 86.75. Since 10/40 represents 25%, we can see
that at least 25% of the data values are less than or equal to 86.75. If we counted the values that were less
than or equal to 170, we would find that 20 out of the 40 values fall into this category. Doing the division,
we find that 20/40 = 50 %. We can say that at least 50% of the values are less than or equal to 170.

There are 30 values which are less than 250.75. Since 30/40 is 75%, we can see that at least 75% of the data
values are less than or equal to 250.75.

FINDING THE VALUES FOR PERCENTILES

Let’s now calculate the IOth, ZOth, 30th,. ...90" percentiles. These values will correspond to the 1%, 2"d,
3" ...9" deciles.

1) Using our previous worksheet where we computed the quartiles, position your cursor in cell F1 and type
in "Percentile." Starting in cell F2, enter the values 0.1, 0.2, 0.3, 0.4,...., 0.9. (Notice that Excel requires
that you show the decimal form of the percentile that you want to find. 0.1 refers to the 10" percentile,
since 0.1 is the decimal form of 10%.)

2) Move to cell G2, and click unclion AR 2| x|
on the Function icon on the

main tool bar. Click on ERCENTILE
Percentile from the Array [$a$7:5a441 = = (015317525354
Statistical menu. In the K[z = =0,

dialog box, indicate that the
Array is stored in cells A2
to A41, again using
absolute addresses! If you
do not use the absolute K is the percentile value that is between O through 1, inclusive.
addresses, when you copy

= 15.6
Returns the k-th percentile of values in a range.

Faormula resulk = 15.6
Help on this Function O I Cancel
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3)

4)

5)

your formula, you array values will change. Indicate that the k value (for the kth percentile) is stored in
cell F2. Click on OK.

You should now see the value 15.6 in cell G2. Use the fill handle to copy the formula down the rest of
the column. You should see the following table:

- e
Fercentile
0.1 166
0.2 47 2
0.3 109.3
0.4 1306
0.5 170
0.5 203.8
0y 237 .3
0.8 265.2
0s 2891

Remember that the values can be used to talk about what percent of values in the data set are less than or
equal to these values. For example, at least 60% of the values in the table should be less than or equal to
208.8. If you order your data for Cotinine level of Smokers, you can see that there are 24 values less
than 208.8. If you divided 24/40, you would see that there are 60% of the values in the table which are
less than or equal to 208.8.

If you had a different percentile, you would just enter the appropriate decimal value for k. For example,
if you wanted the 35" percentile, you would use a k value of .35.

FINDING THE PERCENTILE FOR A PARTICULAR VALUE

Sometimes you want to know the percentile that corresponds to a particular value in a data set. You can use
features of Excel to help you quickly determine this, particularly if your data set is large. For a small data
set, it is probably just as easy to follow the procedures outlined in your book without calling on Excel. Let’s
consider finding the percentile for the cotinine level of 112 in Smokers.

)

2)

3)

4)

The first thing you want to do is sort the data you are working with. If we are using the cotinine levels of
smokers, we would want to sort the data in that column. Copy the data for cotinine levels of smokers
into a new worksheet. Then click on the letter at the top of your column to select the entire column.

A
Then press the Sort Ascending key in your toolbar 24 , or select Data, Sort, and then make sure that
the bullet in front of Ascending is checked. Your data should then be sorted from lowest to highest
value.

Position your cursor in a cell in a nearby column, and press Insert, Function, or click on the function
icon in your tool bar. You want to count the number of values less than 112 in this case, so select
Count, and click OK.

In the Valuel box, enter the range of cells which contain numbers less than 112 in your sorted column,
or select those cells with your cursor. Then click on OK. You should see the value 12 returned in your
cell. This tells you that there are 12 values less than 112 in your sorted list. It is imperative that you
work with a sorted list!

Since there are 40 values in the data set, you want to divide the number of values less than 112 by 40,
and then multiply the result by 100. You can set up a formula in Excel to accomplish this. You would
enter the formula as follows: =(cell where count is found)/40*100. In the worksheet we used, we used
the formula: =c2/40*100, and received the answer of 30. This means that 112 is the 30" percentile.
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5)

If you were going to compute the percentile for a number of values, you could set up a worksheet as
shown below. Though you have to change the cells within the Count function each time, since the
number of values you want to count changes with each value for which you are finding the percentile,
once you set up the formula for your last column in the first row, you can copy the formula to the other
rows. The table below shows the percentiles for the values 112, 210 and 290.

B | C S e

# of values <
Yalue given value Fercentile
112 [ 12 30
210 [ 24 B0
290 i 36 90

TO PRACTICE THESE SKILLS

1))

2)

To practice finding z-scores: You can work on the exercises 11 and 12 from section 2-6 Basic Skills
and Concepts in your textbook.

To practice finding percentiles and quartiles: You can work on exercises 25 through 36 from section
2-6 Basic Skills and Concepts in your textbook.

SECTION 2-7: EXPLORATORY DATA ANALYSIS

In order to work on the material in this section, you will need to load the DDXL Add-In that is supplied with
your book.

LOADING DDXL

)
2)

3)

4)
5)

6)

7)
8)

Put the CD that comes with your book into your CD drive on your computer.
Press Start, and then select Run from the toolbar at the bottom of your Windows screen.

In the Run Dialog box, press Browse, and double click on the drive containing your CD. This drive
should now show the name “Triola” indicating that the disk in the drive is the disk that accompanies your
text book.

Double click on the file folder that says Software.

One of the options in this folder is the DDXL program. Double clicking on this option will show 2
further options. Double click on the option that says “Install DDXL.”

You should be taken back to your Run Dialog box, and should now see something similar to the
following in the box: "E:\Software\DDXIL\Install DDXL.exe." Press OK. You will be taken through
the Install Wizard for the program. Follow the instructions on the screen. Make sure you pay attention
to where the program is being installed! You will need to know this to add the program into your

Excel program. Typically the install process will add the program to your hard drive in your Program
Files Folder.

Open Excel, and from the main menu bar, select Tools, Add-Ins. Then click on Browse.

Click on the pull down arrow at the end of the “Look In” box. Select the location where the DDXL
program was installed. Again, typically you will select your C drive, and then select the Program Files
Folder. Once there, you should see a folder called DDXL. Clicking on this opens up a screen which
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should show “DDXL Add-In.” Select this option by either double clicking on it, or by clicking on it and
then pressing OK.

9) You will be taken back to your Excel Add-In Selection Box, and you should see “DDXL Add-In” listed
with a check in the box preceding the name. Click on OK.

10) You should now see DDXL listed in the main menu bar.

BOXPLOTS
Excel is not designed to generate boxplots. You can use the DDXL Add-In that is supplied with your book
to generate this type of graph.

1) Open a worksheet where you have the data on Cotinine Levels for Smokers entered in column A. Make
note of the range where your actual values are stored. If you entered the name Cotinine levels in cell A1,
and the data directly below this, your values will be contained in cells A2:A41.

2) Click on the DDXL command on the main menu bar.

3) Select Charts and Plots. Under the Function Type, select the option Boxplot.

4) Click on the pencil icon at the bottom of the screen on the left hand side. Type in the cells where your
data is stored in your Excel worksheet. In this case, you should type in A2:A41.Click on OK in the
bottom right hand side of the screen. You will be taken to the DDXL screen which should appear as the

one displayed below.

#* Data Desk® 6.1 Viewer - Untitled
File Edit Data Special Help
| $+AR1 Boxplot

[} [>| EBoxplot Guidance ||3|E||f2|

& borplot showrs;

* the median of the data walues,

* the InterCiuartile Range (IOR) or spread of the data,
* whether the main body of data walues is distributed
symmetrically around the median,

* any values that stray markedly from the rest.

If any points are shown
separately, select the
Cuery tool and click on
the points to identify
them. [&

Sl
[

Cylinders

The Boxplot Details button below defines the parts of a
beaxplat,

[-| Surtnary Statistics (Scroll Righ. |[
Count Hean HMedian 5t._Dev
48 172.473 178 119.498

Summary statistics provide concise descriptions of the
nurmbers in a wariable and permit simple comparisons
of the variable to other wariables or to external
standards. They can be a helpful complernent to the
boxplot, The Summary Details button defines the
surnrnary statistics displayed in the table.
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5)

6)

8)

9)

Notice that the boxplot is in the upper left hand corner, and that the Summary Statistics box can be found
directly below that.

Click on the triangle in the upper left corner of the Boxplot screen, and select Plot Scale. Notice that
you can change the settings for the Y axis as shown in the Scale Plot window. Make changes if you so
desire, and then click on OK.

Click and hold on the diamond shape in the lower right hand corner of the Boxplot screen, and drag this
corner out to create a larger graph if you would like.

Click anywhere in the Summary Statistics window to activate that screen. Again, click and hold on the
diamond in the lower right hand corner of this box, and drag to the right to expand the amount of the box
that can be seen. You want to be able to see all the scores shown in the chart on the next page. Notice
that different programs can produce slightly different values for the different percentiles. We found the
3" quartile (or 75™ percentile) in Excel to be 250.75, while DDXL shows it to be 251.5. Though you
may see some inconsistency in the exact values returned between programs, any value you get should be
in the same general ballpark!

I | Surnmary Statistics (Scrall Right? ]
Count HMean HMedian St.Dev. Yariance Range Hin Max IQR 25thE T5thR =
4@ 172.475 178 119,498 14279, 846 491 5] 491 165 26.5 231.5
=
&

TO PRACTICE THESE SKILLS

You can apply the technology skills covered in this section by working through the exercises 1 through 12

from section 2-7 Basic Skills and Concepts of your textbook. Remember that you may have already loaded
some data from the CD into an Excel workbook for work from a previous section. You can open this file,
and create a new worksheet within the file for any additional work you do with this particular data set.
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