SAMLab Tip Sheet #4
Creating a Histogram

Another great feature of Excel is its ability to visually display data. This Tip Sheet demonstrates how to create
a histogram and provides a general overview of how to create graphs, which is covered more specifically in Tip

Sheet #5.

Creating a Histogram

We’ll use the data below to learn how to
create a histogram. Imagine that these
data, which are fictitious, represent
students’ scores on the final exam of a
statistics course.
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First, we need to decide how many class intervals we
want for our histogram. Looking at our data, it looks
like 5 intervals of width 10 will work best'. Next, we
need to find the upper real limits® of our intervals and
enter them into our spreadsheet (highlighted below)
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Next, select “Data Analysis,” which
can be found under the “Data” tab
(shown at the top of the next page). If
you don’t see “Data Analysis...,” go to
the end of this Tip Sheet for how to
make it appear.
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With the cursor flashing in the field
labeled “Input Range,” select your data
set as shown below. For the “Bin
Range” field, follow the same procedure
but select your upper real limit column
instead. Next, click on the radio button
beside “Output Range” (circled). Once
you’ve done all of this, your screen
should resemble the first image on the
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will see the screen below. Highlight
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BE CAREFUL HERE because this is a spot where
people often make mistakes. We’ve just clicked on the
radio button next to “Output Range,” and look which field
is highlighted. Excel has highlighted the “Input Range”
field. If we were to select a cell for our output at this time,
we would actually select a new input range. The next step
then is to click in the field next to “Output Range,” making
the cursor flash in that field and then select a cell on the
spreadsheet near your data (shown on the next page).
Click in the box next to “Chart Output” so that a check
appears. Your screen should now resemble the first image
on the next page.




SAMLab Tip Sheet #4

A B C D E G H
1 58 595 v :
2 7l 9.5
3 7l 79.5
4 7l #9.5
5 72 99.5
i ?-’-'I-I .I
7 7%
8 77 Histogram I.iléj
q 78 Input
10 78 Input Range: EAL1:EAS20 s
— Cancel
= 78 Bin Range: $B$1:$BS5 R
12 20
13 27 D Labe|5
14 B3 Qutput options
15 86 @ Output Range: ED51 Eof
16 87 () Mew Worksheet Ply:
17 &3 (71 New Workbook
13 90
= 92 [ Pareto (sorted histogram)
|:| Cumulative Percentage
20 38 Chart Qutput
21
22
a2
A B C D E G H

1 58 59.5 Bin Frequency

[ L ]
2 71 9.5 59.5 1
3 71 79.5 69.5 1]
4 71 #9.5 79.5 10
5 72 99.5 #9.5 6
] 74 99.5 3
7 76 MMoare 1]

| d |
& 77
9 78 =

Histogram
10 78
11 78 15
g

12 20 S 10
13 82 E c
14 B3 - . B Frequency
15 86
16 a7 595 695 795 B95 995 More
17 329 Bin
13 90
19 92
20 98
21

After clicking OK,
your spreadsheet
should look
something like the
one on the bottom.
You may have to
move your chart (the
box labeled
“Histogram’) around
so that it is visible.
Note that you have
also created a
grouped frequency
distribution (“Bin”
& “Frequency”
columns) along with
your histogram. This
will be useful in
creating grouped
frequency
distributions (Tip
Sheet #5). Next, we
have to make some
changes to our chart
to make it more
visually appealing
and more technically
correct. Continue on
to the next page to
see how this is done.
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Our first step is to make our chart taller by dragging one of the central “....” (circled in red)
away from the center of the chart. Next, we need to make a new column of midpoints (inside
grey rectangle) so that we can center the bars of our histogram over the midpoints of the
interval later on. Finally, right click on the chart and select “Select Data” from the menu.
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Select Data Source
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(Series)” section.

First, click on the “Edit” button
under the “Legend Entries

A4

A box titled “Edit Series” will open.
Under “Series values,” delete the current
contents in the field. Now, with your
cursor flashing in the “Series values”
field, select the cells under the
“Frequency” heading, but DO NOT
select the cell to the right of “More.”

’ = Add ” =% Edit ﬂ'[’?gemwe] i (| ¥ ’ =& Edit ]
Frequency 59.5 =
09.5
7.5 3
89.5 —
9a.5 -
Hidden and Empty Cells QK ] [ Cancel ]
| &
Bin Frequency Midpoints
59.5, 1 L 545
69.55 DE g4.5
79.5) 101 74.5
89.5! &, 84.5
99.5i 3 945 /
Maore 0 /
T o - Click OK.
it Series - L7zlé_z-‘
Series name:
1 Select Range
1 | Series values:
4 | | =Sheet1!sE52:4E 46| ERz| =1,0,10,6,3
1 [ OK ] [ Cancel

v




SAMLab Tip Sheet #4

Now, select “Edit” under

the “Horizontal (Category)
,/ Axis Labels” section.
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A box titled “Axis Labels” will open.
Delete the contents of the field under the
label “Axis label range.” Now, with
your cursor flashing in the “Axis label
range” field, select the cells under the
“Midpoints” heading. Click OK. You
will come back to the “Select Data
Source” window that you started in.
Click OK to finish.
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Your histogram should

doesn’t look quite right
yet, however. We still
have a few more changes
to make.
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Right click on one of the bars in
the chart (for example, where the
red circle is located to the left) to
bring up a menu. Select “Format
Data Series...” from the menu.
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The “Format Data Series”
window will open. Click and
hold on the slider under “Gap
Width” and drag the slider all the
way to the left so that the value in
the box underneath is at 0%
(circled to the left).
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Now, in the same window, click
on the menu “Border Color”
located to the left of the window
(highlighted to the left). Select
the radio button “Solid line.”
Now click on the “Close” button
to return to the spreadsheet.

Your histogram should now look
like the one to the left. Now, we
want to change some titles. To
change the title of the x-axis,
click on the current title (named
“Bin”). A textbox will appear
and you can enter your new title.
For our example, we will call the
x-axis “Final Exam Scores.” To
change the title of the histogram,
do the same thing: click on the
current title (named “Histogram”)
and a textbox will appear. Type
in a new title (we will use “Final
Exam Score Histogram™).
Finally, we don’t need that
legend, so right click on the
legend box on the graph (circled
in red to the right) and select

“Delete.”
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Your histogram should now
resemble the one to the left. Now
there is just one more thing to do.
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Right click on the x-axis of your
chart (the easiest way to do this is
to right click on one of the
numbers in your x-axis). Select
“Format Axis...: from the menu
that comes up. You should see
the window shown on the left. In
the “Major tick mark type” menu,
select “None.” In the “Minor tick
mark type” menu, select “Cross”
(these areas are circled in red to
the left). Click “Close” at the
bottom of the window. This will
return you to the main
spreadsheet window.
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Y our histogram should look very
similar to if not exactly like the
one shown on the left. The
histogram is now technically
correct (the bars are centered on
the midpoints of the intervals and
each bar covers an entire
interval). You certainly can still
make changes by resizing the
chart of fiddling with the y-axis
but you can stop here if you like.
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Notes

'To find the interval width (i), we need to divide the range of our data by the number of intervals (equation
below). Dividing 40 by 5 gives 8 as our interval size. Generally, however, widths of 2, 5, 10, & 20 are
preferred because they are easier to work with so we round our interval size up to 10.

Range

ok of intervals

2Our intervals are 50-59, 60-69, 70-79, 80-89, 90-99. These numbers represent the upper apparent limits of our
class intervals. The upper real limits are just }2 unit above our upper apparent limits. Thus, they are 59.5, 69.5,
79.5, 89.5, & 99.5. We have to use the upper real limits in order for Excel’s Histogram function to work the
way we want it to.
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Making “Data Analysis” Appear in the Data Tab (Note: You may need your Excel software CD)

First, click on the Office Button (circled

to the left). The following menu will
== i come up. Select “Excel Options” at the
B 2 bottom of the menu (circled below).
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Excel Options
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Proofing
Save
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Add-Ins

Trust Center
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Lﬁ% View and manage Microsoft Office add-ins.

Add-ins
Mame Location Type -
Active Application Add-ins
Analysis ToolPak Ch G sVAMALYS3 2 XKLL Excel Add-in
Inactive Application Add-ins
Analysis ToolPak - VEA Ch TPYVBAEM. XLARM Excel Add-in
Conditional Sum Wizard Chn W SLIBMIF XLARM Excel Add-in
Custom XML Data G 2NOFFRHDLDLL Document Inspector
Drate [Smart tag lists) Ot Tag\WIOFL.DLL - Smart Tag
Euro Currency Tools W ROTOOLXLARM Excel Add-in
Financial Symbol (Smart tag lists) Chot TagMOFLDLL - Smart Tag
Headers and Footers O 2WOFFRHDLDLL Document Inspector | =
Hidden Rows and Columns Ch G 2NOFFRHDLDLL Document Inspector
Hidden Worksheets Ch L 2NOFFRHDLDLL Document Inspectaor
Internet Assistant VBA ChaoanHTMLXELAM Excel Add-in
Invisible Content G 2NOFFRHDLDLL Document Inspector
Lookup Wizard O ALDOKUPXLAM Excel Add-in
Person Mame [Outlook e-mail recipients] Ch..Tag\FMAME.DLL  Smart Tag
Solver Add-in O ASOLVER XLAM Excel Add-in

Document Related Add-ins

o Document Related Add-ins

LEL LR

Disabled Application Add-ins

Add-in: Analysis ToolPak
Publisher: Microsoft Corporation
Location:

AMALYS32.XLL

C\Program Files pEa]Microsoft Office’\Officel 2\Librany Analysis',

Description:  Provides data analysis tools for statistical and engineering analysis

Manage: | Excel Add-ins

FCe )

OK ] [ Cancel

In the “Excel Options” menu, select “Add-Ins” (currently highlighted

above) from the options on the left. Make sure that the menu to the right
of “Manage” is set to “Excel Add-ins” and click “Go...” (circled above).
The window on the next page will come up.
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Add-Ins

Add-Ins available:
- oK
|| Analysis ToolPak - VBA
|| conditional Sum Wizard cancel
:| Euro Currency Tools
|| Internet Assistant VB&
|| Lookup Wizard

| solver Add-n

Browse...

Automation...

IR

Analysis ToolPak

Provides data analysis tools for statistical and
engineering analysis

In the “Add-Ins” window, select
“Analysis ToolPak” (like in the picture
to the left). Click OK. Excel will now
install the Data Analysis option which
you will find under the “Data” tab
(explained earlier in this tip sheet).




