BoxPlots in Excel 2007
Introduction
This page has been requested by Julie: here is what she said to me:

Hello Duncan,

Thank you so much for providing this information. Excel has so much packaged within it and it's not
always easy to discover what you want, Question: can you update your box plot pages for EXCEL
2007, please? There is no longer a Wizard and I am having trouble following the instructions. The
fact that EXCEL was not written for epidemiologists makes life just that bit harder.

With thanks,

Julie

From my initial page on BoxPlots, http://www.duncanwil.co.uk/BoxPlot.html:

A BoxPlot, or box and whisker diagram, provides a simple graphical summary of a set of data. It
shows a measure of central location (the median), two measures of dispersion (the range and inter
quartile range), the skewness (from the orientation of the median relative to the quartiles) and
potential outliers (marked individually). BoxPlots are especially useful when comparing two or more
sets of data.

http://www.coventry.ac.uk/ec/~nhunt/BoxPlot.htm

Despite the need for BoxPlots by many people, even Excel 2007 does not provide us with a template
from which to plot them.

How to Draw a BoxPlot Chart

Suppose we have data from three groups, A, B and C for which we want to draw a BoxPlot.
Calculate the Statistics

Calculate the statistical functions in this order

=QUARTILE(,1)

=MIN

=MEDIAN

=MAX and

=QUARTILE(,3)

... as shown in the screenshot that follows:
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http://www.duncanwil.co.uk/boxplot.html
http://www.coventry.ac.uk/ec/~nhunt/boxplot.htm

A B & D

1 Box and Whisker Plot

2 |Source: based on http://www.coventry.ac.uk/ec/~“nhunt/boxplot.htm

3

4 |Inputs | | |

5 Value Group A Group B Group C
6 |1 14 55 89

72 34 17 84

8 |3 14 51 45

5 4 19 93 41

10 |5 24 49 75

11 (6 39 99 26

12 |7 36 42 44

13 (8 28 63 64

14 |9 10 91 23

15 |10 40 72 70

16 | Statistic Group A Group B Group C
17 |q1 =QUARTILE(GrpA,1) =QUARTILE(GrpB,1) =QUARTILE(GrpC,1)
18 |min =MIN(GrpA) =MIN(GrpB) =MIN(GrpC)

19 ‘median =MEDIAN(GrpA) =MEDIAN(GrpB) =MEDIAN(GrpC)
20 \max =MAX(GrpA) =MAX(GrpB) =MAX(GrpC)

21 g3 =QUARTILE(GrpA,2) =QUARTILE{GrpB,3} =QUARTILE(GrpC,3)

Creating the Box and Whisker Chart

I am going to demonstrate two methods of preparing a box and whisker chart. One method gives
relatively informal results and can be prepared as much for its looks as its information content. The
other method gives results that are more traditional and can be used anywhere.

Method 1: using a Line Chart

1 Highlight the area of the table containing the statistics: A16:D21, including the column
headings and the values and ...

2 Select Insert from the main menu under Charts select a Line chart and choose the Line
with Markers option.

e E R B -EE® - Book2 - Microsoft Excel

Home Insert Page Layout Formulas Data Review View Developer

[ 3 e B8 2 Y gl e S iy

PivotTable Table Picture Clip Shapes SmartArt Chart Column| Line Pie Bar Area  5c
v Art - Advisor B - - - -

Tables Illustrations Office L... 2-D Line

L - Qul |~ =IE
A B = D E | = |/’ |/’ ]

ol

1 |Boxand Whisker Plot

2 |Source: based on http://www.coventry.ac.uk/ec/~nhunt/box| |,~2:" f ’
}. | [

3 | | |

4 |Inputs | | 3-D Line

5 Value Group A Group B Group C

6 1 14 55 g9 iﬁ

7 2 34 17 84

8 3 14 51 45 il Anchart Types...

9 4 19 93 41

3 With your chart selected and under Chart Tools select Design > Switch Row/Column.
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Cin - UM EE S 0B E®- - Book2 - Microsoft Excel Chart Tools
- B2 - W S W S
Home Insert Page Layout Formulas Data Review View Developer Add-Ins Design Layout Format

8% D3 it (R R R R

Change Save As Switch Select
Chart Type Template | Row/Column/ Data
Type l Data ] Chart Layouts Chart Styles
Chart 3 - £
A | 8 | ¢ | o | e | ¢ | &« | w | o [ 3 | «x | ¢ [ m | N

1 Boxand Whisker Plot
~ 2 |Source: based on http://www.coventry.ac.uk/ec/~nhunt/boxplot.htm

3 u s

4 |Inputs | ‘ 120 [
5 |value Group A GroupB  GroupC
6 | 1 14 55 39 100
7| 2 34 17 84 /\‘

8 3 14 51 45 20 /L\
9 4 19 93 a1 / ~
— == Group A
10| 5 24 ] 75 | s0
11 6 39 99 26 A -\ =~ Group B
12| 7 36 a2 a4 40 S — e Group €
13 | 3 28 63 64 /
14| ] 10 91 23 20 M

15 10 40 72 70

16 Statistic GroupA  GroupB  GroupC 0 '

17 |q1 15.25 19.5 41.75 al min median max a3
18 |min 10 17 23 = =
19 |median 26 59 54.5
20 /max 40 99 a9

21 g3 35.5 86.25 73.75

To give ...
- =T
120
100

B0 /\( ——ql
c0 // _\-‘h‘* == rnin
= -

4 Right-click on a data point from the first data series, and choose Format Data Series >
Line Colour > No line to remove the connecting lines. Repeat for the other four data
series in turn.
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Format Data Series

Series Options
Marker Options
Marker Fill

Line Style
Marker Line Color
Marker Line Style
Shadow

3D Format

Line Color

) Solid line

@) Gradient line
) Automatic

Vertical (Value) Axis

Group A Group B GroupC

5 Select any of the data series and under Chart Tools select Layout > Lines > High-Low
Lines

Chart Tools

| Layout

Design
J 1] Chart Wall ~
= [&]| Chart Floor =
|tv |} 3-D Rotation
Background

Format

Ll

Drop Lines

0:30$20,4)

or Line Chart

High-Low Lines

Line Chart

||:_| [ Lines '] [
= - None
Treng |/[] ﬁ‘ Do not show Drop Lines,

High-Low Lines or Series Lines

’Iﬂ Show Drop Lines on an Area

Show High-Low Lines on a 2D

To give
120
100
g K
T
20 n #ql
A
M min
80 A
. A median
b d
e
40 i = < max
AR
A B * a3

then Layout > Lines > Up/Down Bars > Up/Down Bars
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Chart Tools

Design Layout Format

Chart Wall Al (4] Lines -
L& Chart Floor —  |[24] Up/Down Bars
Treng = -

aw 3-D Rotation - Mone
Background I',‘ Do not show Up/Down Bars

] Up/Down Bars
| Show Up/Down Bars on a Line |f
J K L] J—

Chart

More Up/Down Bars Options...

To give
120
100 e
20 +ql
60 M min
A
T A A median
40 L max
AT
A 4.q3

6 That's it! Further customising, such as adding titles and moving the legend, can be carried
out according to your own preferences by right clicking on the relevant object and selecting
the Format option on the shortcut menu.

Here is the finished BoxPlot for you:

Box and Whisker Plot 1

120 4

100 +

80

F=x
=<

S 0
z ' ;
L1
0 . . 1
GroupA GroupB GroupC

#ql Emin Amedian *max ¥ g3
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Method 2: using a Stacked 2 Column Chart

The first point to note here is that the order in which we prepare the statistics for this new BoxPlot is
different from the previous method. Now it is:

max
q3
median
ql

min

The calculations and formulas are initially the same as before

A B C D E F

1 Boxand Whisker Plot 2a
2 |Based on: http:/fwww.bloggpro.com/box-plot-for-excel-2007/
3
4 |Inputs | | | |
5 |Value Group A Group B Group C
5] 1 50.5 46.7 62.5
7 2 51.3 45.5 64.2
8 3 55.3 45.6 66.1
9 4 50.3 46.3 66.7
10 5 55.0 43.7 63.4
11 5] 59.6 435.8 67.7
12 7 51.3 48.5 62.2
13 8 56.1 43.7 68.4
14 9 59.7 48.8 62.7
15 Statistic Group A GroupB  GroupC
16 \max 59.7 435.8 68.4
17 |q1 51.3 46.3 62.7
18 median 55.0 48.5 64.2
15 |q3 56.1 43.8 66.7
20 |min 50.3 45.5 62.2
but then:

Since we will be using a stacked 2D Column Chart we have to modify our data. These changes are
only made to enable us to draw the chart properly.

MAXIMUM value B16-B19 (that is the length of the top whisker)
Q1 or 1% QUARTILE: copied from row 17 as it remains unchanged
MEDIAN or 2" QUARTILE: B18-B17

Q3 or 3 QUARTILE: B19-B18

MIN: B17-B20 (that is the length of the bottom whisker)

These values are calculated in the new range B22:D26

21 For Chart Group A GroupB GroupC

r L r

22 |max 3.0 1.0 1.7
23 g1 51.3 46.3 62.7
24 'median 3.7 2.2 15
25 |g3 1.1 0.3 2.5
26 |min 1.0 0.8 0.5
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This method of preparing a BoxPlot uses the 2D Column Stacked Chart and we begin by:

Selecting the title, Q3, Median and Q1 results only, A18:D20, select

S Insert
2 Charts
< Column
< 2D Column
o Stacked
E!::I. AR ) V Br & o @, E EE® - boxplot_xI_2007 - Microsoft Ex
e Home | Insert | Page Layout Formulas Data Review View Developer
NGRS 2 T
i Al = |l & o :
PivotTable Table Picture Clip Shapes SmartArt Chart Column| Line Pie Bar Area 5
- Art - Advisor - - - - -
Tables Tlustrations Office L., 2-D Column
| A23 - fe| a1 = = =
e e oo 7 dm)|af) 80
4 |Inputs
5 |Value Group A Group B Group C SDCilumn — — —
6 1 50.5 46.7 62.5
7 2 51.3 45.5 64.2 | | | |
3 3 35.3 45.6 66.1
9 4 50.3 6.3 66.7 Cylinder - -
10 5 55.0 45.7 63.4
11 6 59.6 49.8 67.7 | | | | :
12 7 51.3 48.5 62.2
13 g 56.1 487 68.4 Cone - - -
14 El 55.7 48.8 62.7 ;
15 | Statistic GroupA GroupB  GroupC | dﬁ | [ | [ | i
16 max 55.7 49.8 68.4 >
17 qL 51.3 6.3 62.7 Pyrami - - -
18 'median 55.0 48.5 64.2 A
13 (g3 56.1 43.8 66.7 | Y | [ | [ |
20 ‘min 50.3 45.5 62.2
21 For Chart GroupA GroupB  GroupC iih All Chart Types...
22 | max r 3.6 1.07 1.7
23 [q1 51.3 46.3 62.7|
24 |median 3.7 2.2 1.5
25 (g3 1.1 0.3 2.5
26 | min 1.0 0.8 0.5
27
This gives:
80.0
70.0
60.0
50.0
Wq3
40.0 a
B median
30.0
Hql
20.0
10.0
0.0 T )
1 2 3

Acknowledgement: I am deeply grateful to Pallavi Mantha for pointing out that the first edition of
this PDF file contained a chart that wasn't quite right! The above 2D stacked column chart is now the
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correct version. As always with these things, it is sometimes a mystery how they go wrong. Looking
at the screenshot of what I did initially, I would swear blind that I have done the same again to
correct the error! Obviously not, though!

Add the minimum value whiskers by doing the following, with the Q1 bar selected on the
chart:

< Chart Tools
o Layout
o Select Error Bars
= || B
Chart Tools L et
Is Design Layout Format © - o x
Chart Wall f i Lines ~ 5
i = 7 & &
|®] Chart Floor [ Up/Down Bars
Flot . Trendline Properties
Area T 3-D Rotation Q Error Bars = -
Background ] None
*s'i| Removes the Error Bars for the selected
series or all Error Bars if none are selected
] K Error Bars with Standard Error
] Displays Error Bars for the selected chart
series using Standard Error
=55  Error Bars with Percentage
] Displays Error Bars for the selected chart
series with 5% value
Error Bars with Standard Deviation
'3z Displays Error Bars for the selected chart
series with 1 standard deviation
Mare Error Bars Options...

2 More error bars options
< Select the Display Direction: Minus
< Indicate the Error Amount: Custom
2 Click the Specify Value button
< Leave the Positive Error Value as it is
< Select the range B26:D26 for the Min values for the Negative Error bar
Format Error Bars |Ml‘h‘ties
[FverscalErrorgars | | viertical Error Bars
Line Color Display | 1 K L
Line Style Direction i .
Shadow ﬂ b
g @ Minus |
ﬂ @) Plus
End Style
J @) Mo Cap & |
q1
ﬂ @ ce l M medig
Wg3
Error Amount
*) Fixed value: 50.0 Custom Error Bars M
@) Percentage: 5.0 Positive Error Value
7) Standard deviation{s): |1.0 ={1}
@) standard error Megative Error Value
@ custom: ot_2a1$852[E%]|
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For the max value whiskers begin by selecting the Q3 bar on the chart

2 More error bars options
< Select the Display Direction: Plus
< Indicate the Error Amount: Custom
2 Click the Specify Value button
2 Leave the Negative Error Value as it is
< Select the range B22:D22 for the Min values for the Positive Error bar
Format Error Bars : ‘4@ e J‘kl’hes
[FverscalErrorBars | | vrertical Error Bars |
Line Colar Display 1 1 K
Line Style Dlrachon. ~ .
Shadow ﬂ o
g ) Minus
ﬂ @ Plus
End Style
J © No Cap |
ql
ﬂ @ W medi
mqg3
Error Amount
Fixed value: 50.0 e 5
() Percentage: 5.0 %%
(0) Standard deviation(s): |1.0 Bogitive Error Value
() Standard error nt_Zalﬂasl
_ egative Error Value
e

You need to make the Q1 bars invisible now:

Click on any of the Q1 bars: any of them and they will all be highlighted
Rick click

Format Data Series

Fill>No Fill

Border Color>No Line

0O0VOO

Format Data Series M i

Series Options Fill

il N | @ nofi
Border Color () Solid fill
() Gradient fill
) Picture or texture fil
) Automatic
3-D Format [T tnvert if negative

Border Styles

Shadow

For the remaining two data series, format them to have

2 NoFill
2 Border Colour>Solid Line>Color>Black

2 Delete the Legend
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2 Delete the Gridlines

The chart now should look like the one in the image below.

Box and Whisker Plot 2a
80 -
70 -

60 -

Values

20 -
10 -

Group

Additional Exercise: for you to try

Prepare a Box and Whisker Chart from the following data using methods 1 and 2 above. In addition
to your basic chart, you should format the chart so that it has

2 A meaningful title
< Meaningful axis labels
S Use Excel 2007’s built in Chart Design features to enhance your chart as much as possible

Value | set1l set 2 set 3
1 47 49 68
2 12 29 48
3 49 12 58
4 19 44 49
5 31 15 48
6 17 17 52
7 23 21 78
8 47 33 44
9 35 34 32

10 22 27 33

The following chart is my completed version using Method 1 but I have not shown any of my
workings!
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Box and Whisker Additional Exercise:
method 1

S0.00

B0.00
F0.00
B0.00
50.00
40.00

a2
S 0

10.00
0.00

Box and Whisker Additional Exercise:
method 2
90 -
80 -
0 -
60 -
9 50 -
3 T
T 40 - [
30 -
20 -
w0 | | I
0 T T )
1 2 3
Group

I have based method one of this page on Neville Hunt's page on this topic and the following are
taken directly from there:

Acknowledgements from Neville Hunt's page

An earfier version of this article was published in The Spreadsheet User Volume 3, Number 2,
November 1996. I am grateful to Rodney Carr for greatly simplifying my original method.

If you find this article useful, why not subscribe to Teaching Statistics magazine, where I regularly
contribute articles on drawing statistical charts using Excel.
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http://www.deakin.edu.au/buslaw/dbs/staff/profiles/CARR.php
http://www.interscience.wiley.com/journal/teachingstatistics
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instructions on that page did not work!
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