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Statistics120
PieChar ts, Bar Char ts& Dot Char ts
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A SingleCategor ical Var iable

• Weoften need to display aset of valueseach of which
isassociated with asinglecategory of a factor or
ordered factor.

• Most commonly thevaluesarecountsor proportions.

• Here isa typical example.

New Zealand Meat Consumption (1997)

Lamb Mutton Pigmeat Poultry Beef
8% 10% 16% 25% 41%

• Proportionsareoften presented in piecharts.
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Producing a PieChar t with R

A basic piechart isproduced from avector of named values.
such avector can becreated as follows:

> meat = c(8 , 10, 16, 25, 41)
> names(meat ) = c("Lamb" , "Mutton" , "Pigmeat",

"Poultry" , "Beef")

Once thedatavector is created, theplot iseasy to create.

> pie(meat,
mai n = "Ne w Zealan d Meat Consumption")
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Customizing PieChar t Colours

Different colourscan bespeci� ed for thepiesliceswith a
col= argument. For example:

> pie(meat,
mai n = "Ne w Zealan d Meat Consumption",
co l = hcl(seq(0 , 240 , by = 60)))
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PieChar ts

• Perceptual theory suggests that piechartsarenot agood
way of presenting information because they arebased
on anglesor areas.

• Often piechartsarepresented with thevaluesaspart of
or close to thepieslice labels. This indicates that it is
hard to decode theencoded values.

• Piechartsareonly useful for proportions. They can' t be
used for other kindsof values.
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Bar Char ts

• Bar chartsprovideauseful alternativeway of presenting
aset of valuesassociated with the levelsof a factor.

• Bar chartscan beused for valuesother than proportions.

• Bar chartsuseposition on acommon scale to encode
their values.

• Thismeans they provideabetter way of delivering
information than piecharts.



•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit

Lamb Mutton Pigmeat Poultry Beef

New Zealand Meat Consumption

0

10

20

30

40

•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit

Producing a Bar Char t with R

A basic bar chart isproduced as follows:

> barplot(meat , co l = "lightblue",
mai n = "Ne w Zealan d Meat Consumption")

In piecharts it is very important to colour theslicesdifferent
colours. In bar charts it is less important, but it can still be
done.

> barplot(meat,
mai n = "Ne w Zealan d Meat Consumption",
co l = hcl( h = seq(0 , 240 , by = 60)),
la s = 1)

(Note theuseof las=1 here to rotate the y axis labels.)
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Hor izontal Bars

It can beuseful to draw thebarsof bar-chart horizontally. In
R, this isdoneby specifying horiz=TRUE .

> barplot(meat,
mai n = "Ne w Zealan d Meat Consumption",
co l = hcl(seq(0 , 240 , by = 60)),
hori z = TRUE,
la s = 1)
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Pareto Char ts

• Pareto chartsareabar plot variation which areused in
quality control work.

• A Pareto chart sorts thebarsof abarplot from biggest to
smallest, left to right across thegraphs.

• They are typically used to determinean importance
ordering of faultsdetected in amanufacturing process.

• Pareto chartscan beproduced in R using the function
sort .

> barplot(sort(meat , decreasin g = TRUE),
mai n = "Ne w Zealan d Meat Consumption",
co l = hcl(120) , la s = 1)
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Dot Char ts

• Dot chartsarevery similar to ahorizontal bar chart.

• Thebarsare replaced by asingle “dot” and ahorizontal
grid line.

• Dot chartshave theadvantage that many morebarscan
beplotted horizontally.

• In R, dotchartsareeasy to produce.

> dotchart(meat,
mai n = "Ne w Zealan d Meat Consumption",
xla b = "Percentage")
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Two Category Bar Char ts

Here isaset of datawhich is cross-classified by two factors.

Percentageof theNew Zealand Population
With a Potentially HazardousDr inking Pattern

Age

Sex 15-24 25-44 45-64 65+

Male 41 28 21 9
Female 26 9 4 .5

This isexactly the form of dataproduced by table .
It isalso possible to input thisdatadirectly asamatrix.
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Data for Two Category Bar Char ts

> alcoho l = matrix(c(41 , 26,
28, 9, 21, 4, 9, 0.5),
nr = 2)

> dimnames(alcohol ) = list(Se x = c("Male",
"Female") , Age = c("15-24",
"25-44" , "45-64" , "65+"))

> alcohol

Age
Sex 15-2 4 25-4 4 45-6 4 65+

Mal e 41 28 21 9.0
Femal e 26 9 4 0.5

This isa2×4 matrix with row and column labels.
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Bar Char t Layout

Thereare two ways in which abarchart for cross-classi� ed
variablescan beproduced:

• stacked bars.

• side-by-sidebars.

Both of these layoutsarepossible in R.

Thesimplest bar chart command is:

> barplot(alcohol)
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Improving theDefault Layout

• Thereareclear problemswith default barplot.

• Thecoloursareawful!

• Theplot needsa legend explaining what the two colours
mean.

• Theplot needsan overall titleand labels for the x and y
axes.

• The tick mark labelsshould behorizontal.

• The tick marksshould span the full height of thebars.
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Improving theDefault Layout

> mai n = c("Potentiall y Hazardou s Drinkin g Patterns",
"I n The New Zealan d Population")

> barplot(alcohol,
legen d = rownames(alcohol),
co l = hcl(c(240 , 120)),
yli m = c(0 , 70),
la s = 1,
mai n = main,
xla b = "Ag e Group",
yla b ="Percentage")

The legend could also beadded with aseparate legend
statement. This ismore � exible.
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Side-by-SideBars

Instead of drawing the “stacked” form of bar chart, it isalso
possible to producea “side-by-side” form.

> barplot(alcohol , besid e = TRUE,
legen d = rownames(alcohol),
co l = hcl(c(240 , 120)),
yli m = c(0 , 50),
la s = 1,
mai n = main,
xla b = "Ag e Group",
yla b ="Percentage")
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Choosing a Layout

• Theside-by-sidebar plot variant encodesall its values
aspositionson acommon scale (i.e. theposition of the
top of bar).

• Thestacked bar plot variant encodessomeof its
information in the lengthsof thestacked bars.

• Perceptual theory tellsus that theside-by-sideversion
will work best.

• Occasionally thestacked version isuseful — this is
when thecombined height of thebars ismeaningful.
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SomeExamples

• Thereare thousandsof examplesof bar chartson the
Web.

• To seeasampleof them go to Google Imagesand
search for “bar chart.”

• Herea few examples.
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Student Rankings

This is thebasic bar chart produced by Excel.
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Gradient Background. Threedimensional bars.
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Tourism-Related GrossReceipts/Sales
1996-2000 in Billions

Grosssalesgenerated by theMinnesota tourism industry grew 31% from
1996 to 2000. Adjusted for in� ation, this representsa real averageannual

growth rateof almost 4%.

•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit

A Two Dimensional Bar Chart
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A Barplot Variation


