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Overview

Pie chart
Bar chart
Line chart & „bumps“ chart
Error bars
Area chart
Dot plot
Bubble chart
Scatterplot
Small multiples
Natural frequency graphs
Consumer report-style graph tables
Maps/spatial data
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MS Excel graph menue
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Pie Chart – Report Card

Name: Pie Chart

Purpose: part-of-whole (e.g. percentages adding up 
to 100)

Application: percentages, comparison of distriutions

Grades
Data density: F
Popularity: A
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Pie chart
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Pie Chart: Data-ink minimization

Let’s count!

1) Pie charts

2) 3-D

3) Colors don’t mean the 
same: not even a 
comparison

4) Numbers themselves,        
font size =  2pts.

5) Grey background

6) Empty spaces
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The best alternative: No graph at all!

16%Step parents
27%Single parent
57%Both parentsFamily structure
48%female
52%maleGender

Sort according to size!

No 
decimals!
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Pie Chart: Inadequate for comparing
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But there’s help!
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Bar Chart – Report Card

Name: Bar Chart

Purpose: discrete distribution (e.g. percentages), 
continuous histograms, comparing distributions

Application: discrete distributions (percentages), 
comparison of distriutions, covariation, time series, 
pretty much anything....

Grades
Data density: B-F (depends...)
Popularity: A
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Bar chart: example of nonsense

Let’s count!

1) Density: 2 numbers, no 
difference

2) Y-axis starts at 75%

3) 3-D

4) Gridlines

5) Aggregation?

6) Heading
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Bar chart: Loss aversion

Let’s count!

1) Message?

2) Sensible 
comparisons?

3) Color schemes

4) Shading

5) X-axis label
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Alternatives to conventional bar charts: 
double-sided

Frequency of smoking (grade 6-8)

11%

97%

61%

65% 24%

28%

3%

6%6%8th grade 

7th grade

6th grade

Percent

Not at all 1 or 2 days 3 or more days Every day

Tableau | Excel

|    X
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Deviation bars

------- ---|---- 54Yuma

------- ---|- 51Yavapai

------- ---|--------- 60Santa Cruz

------- ---|-- 52Pinal

------- ---|-------- 58Pima

------- ---|-- 52Navajo

- --- 49 -|Mohave

------- ---|----- 55Maricopa

41 ---------|La Paz

43 --------|Greenlee

----- -----|Graham

- 46 ----|Gila

------ ----|----------- 61Coconino

------- ---|- 51Cochise

---- ------|---------- 60 Apache

Smoking Ban (Prop. 201): Deviation from 50%, by County

Tableau | Excel

|    X
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Dot plot: ranked by size of orange dots
CHAA
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Blue: % of 
smokers below 
100% FPL

Orange: % of 
smokers currently  
employed

Tableau | Excel

X |    
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Dot plot with intelligent labeling

Tableau | Excel

X |    
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Trellis plot: dot plot‘s big brother

Tableau | Excel

X |    
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Error bars
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Smoking prevalence for 200 schools with 95% CI 
(this one not so great for communication)

S-PLUS    
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Line Chart – Report Card

Name: Line Chart

Purpose: time series, comparing distributions, 
comparing profiles (discrete distributions)

Application: same as above

Grades
Data density: A
Popularity: A
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Line chart: Less is often better

Tableau | Excel

X |    X
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Stacked area chart - a bad choice
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“Sparkliness” (NY Times)

Tableau | Excel

X |    



24EVALUATION, RESEARCH AND DEVELOPMENT UNIT — THE UNIVERSITY OF ARIZONA

“Bumps” Chart

Special case of line 
chart

Purpose: change
over time in ranking

Grades
Data density: A
Popularity: F
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Scatter plot – Report Card

Name: Scatterplot

Purpose: Joint distribution of two continuous
variables, permutation of joint distribution by
categorical third variable 

Application: same

Grades
Data density: A
Popularity: A
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Scatter plot with intelligent labels
Red: Republican

Blue: Democrats

More 
liberal

Tableau | Excel

X |     
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Scatter plot with 5 (!) dimensions

Tableau | Excel

X |    



28EVALUATION, RESEARCH AND DEVELOPMENT UNIT — THE UNIVERSITY OF ARIZONA

Bubble Charts – Report Card

Name: Bubble charts

Purpose: magnitudes for categories, comparing
categories on indicator magnitude, percentages

Application: same

Grades
Data density: C-F
Popularity: B
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Bubble chart
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Data maps – Report Card

Name: Data maps

Purpose: continuous variables with spatial distribution

Application: magnitude of indicator color-coded („cloropleth“) for
a geographical point, line or area

Many hybrids: bubble maps, bar maps, pie-chart maps
( usually much worse than cloropleth map)

Grades
Data density: A-C
Popularity: A
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Graphical excellence I:
Data maps  (Lung cancer rates by county, CDC 2004)

ArcGIS
Tableau
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My first cloropleth map!

ArcGIS
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“Map wordle”

ArcGIS
Tableau
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Small multiples – Report Card

Name: Small multiples

Purpose: permutation of distributions or
relationships, multivariate relationships

Application: same

Grades
Data density: A
Popularity: D
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Small multiples: 4-dimensional line chart 
(Prevalence by sex, year age group)
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Sheet 3

Sex

Female

Male

Smoking  p revalence fo r each year b roken down by Age group .  Co lo r shows  details  about Sex. The view is  filtered on Age group , which keeps  18-24, 
25-34, 35-44, 45-54 and 55-64. The marks  are labeled  by sum o f Smoking  p revalence.

Tableau | Excel

X |    
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Consumer report graph tables – Report Card

Name: Consumer report graph tables

Purpose: relational comparisions (standardized
comparisons)

Application: Comparing many objects on many
dimensions

Grades
Data density: A
Popularity: F
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Consumer report graph tables

Yuma

Yavapai

Santa Cruz

Pinal

Pima

Navajo

Mohave

Maricopa

La Paz

Greenlee

Graham

Gila

Coconino

Cochise

Apache

Lung cancer 
2005

Smoking during 
pregnancy

"considerably lower than AZ average"

"somewhat lower than AZ average"

"about AZ average"

"somewhat higher than AZ average"

"considerably higher than AZ average"

Tableau | Excel

|    X
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Natural frequency graph– Report Card

Name: Natural frequency graph

Purpose: number of events per category, 
distributions expressed in whole numbers

Application: same

Grades
Data density: A
Popularity: F
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Natural frequency graph

85+
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70-74

65-69

60-64

55-59

50-54

45-49

40-44

35-39

30-34

25-29

18-24

With coverageAgeWithout coverage

Tableau | Excel

|    X
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Tableau | Excel

|    X
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This could have been a bar chart...
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Gigerenzer et al. 2007


