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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

e Name: Pie Chart

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

e Application: percentages, comparison of distriutions

e Grades
Data density: F
Popularity: A
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Pie chart

GraphJam.com

. I'm only average

looking, but have a
fun personality

I'm shy around girls,
but great once | get
to know them

| don't hang out with
the popular crowd,

but have fun, close
friends

| can't afford to buy
her nice things, but
am willing to put in
time and effort

I'm a level 80
Paladin
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Pie Chart: Data-ink minimization

Figures 5 and &6

Breshoswn of Students Tacmp the

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!

No
decimals!
L
Gender male 52%
female 48%
Family structure |Both parents 57%

Single parent 27%
Step parents 16%

Sort according to size!
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Pie Chart: Inadequate for comparing

2.4%
1'?%,-— 2 5%

zmv.

Abartion in United States
by Gestational Age, 2002

B woeks or less

Abortion in England & Wales
by Gestational Age, 2004

9 - 10 woeks 4-5 weaks 13-14 weeks
11-12 weaks 6T weaks 15-16 weeks
13- 15 wesks B-9weeks [ 17-19 woeks
16 - 20 weeks 10-12 weeks [ 20+ weeks

. Owver 20 weeks
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But there’s help!

England & Wales, 2004 United States, 2002

30

20

Abortions {x1000)5

Weeks 10

abortions (x1000)8
=4
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Bar Chart - Report Card

e Name: Bar Chart

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

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

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

Where did you see or hear that advertising for the
Smokers Helpline?

TELEVISION Let's count!
// B MAY-JUN-JUL 1) Density: 2 numbers, na
/ m SEP-OCT-NOV .
b difference
100%
2) Y-axis starts at 75%
95% -
aav &% 3) 3-D
90% -
4) Gridlines
85% - L]

80% /”/
.

)

5) Aggregation?
)

75% &

6) Heading

TELEVISION
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Bar chart: Loss aversion

How has the recent economic downturn impacted your business?

Mo impact overall

Decrease in consumer traffic

Decrease in number of drinks ordered

‘ustomers ordering less expensive drinks

1 Total

| T 43%
33%

Bca W Wow X

aurce: The Nietsen Company & Bevingo: “Through the Eyes of the Bar Manager,” May 2008

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)

mNotatall O1or2days @3 ormoredays mEveryday

8th grade 65%

97%
6th grade

Percent

3%

Tableau | Excel

| X
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Deviation bars

Apache
Cochise
Coconino
Gila
Graham
Greenlee
La Paz
Maricopa
Mohave
Navajo
Pima
Pinal
Santa Cruz
Yavapai

Yuma

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

== 60
|- 51
[-=m=mmmmmme 61
46 ====|

I

43 mmmmmmn= |

41 mmmm—— |
|---=- 55

49 |

|- 52
[------- 58
|- 52
[ 60
|- 51
[---- 54
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Dot plot: ranked by size of orange dots

CHAA

Alhambra ®13 Orange: % of 88
smokers currently
employed

Surprise 9 Blue: % of \ 85

E t 14— smokers below 78
neanto 100% FPL

Paradise Valley Village ®20 74

Peoria ®27 86

North Mountain 18 73
N Tempe ® 47 70
E Mesa e 11 62
Central Mesa ® 26 57
Deer Valley ®13 57
Camelback East ®9 56
N Scottsdale ¢ 10 56
Maryvale ®19 45
S Scottsdale, ¢4 32

N Glendale) 0 26

Central City 26 ® 69 Tableau | Excel
X |

0 100

Percent 15



Dot plot with intelligent labeling

Groups

F: Fernale participants with children by mid-30s : Male participants with children by micd-30s
F: Female participants without children by mid-30s M: Male participants without children by mid-30s

Working no more than 60 hours per week

M FT"l . E Effect Size (d)

) ’ M-M: 022

FBM F-F 057

Fommm B _F _0s6

F Bl M M —F: —033

FFM M
| | | | | |

0% 20% 40%, B0, B0, 100%

% of group (F, F, M, M) with response Tableau | Excel

X |
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Trellis plot: dot plot‘s big brother

Trabl

Mizconsin Mo, 38
Mo. 457

Glabron
Featland

Vakat

MNo. 475
Manchuria

Mo. 462
Svansota

Trabi

Mizconsin Mo, 38
MNo. 457

Glabron
Faatland

Vakat

Mo. 475
Manchuria

MNo. 462
Svansota

Trabi

Misconsin NO. 38
Mo. 457

Glabron
Faatland

Vaklat

MNO. 475
Manchuria

Mo. 462
Svansota

Trabi

Mizconsin Mo, 38
MNo. 457

Glabron

Crookston

Marris

University Farm

Tableau | Excel

X |
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Error bars

25%

o tare o ooy
}9% + 23

Smaoking
Frevalence
Arizona

0%

A% g% g 0%

I 1 I 1 I 1 I
2000 20Mm 2002 2003 2004 2005 2006

Year

|
2007
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Smoking prevalence for 200 schools with 95% Cl
(this one not so great for communication)

i

P

—_———

ooooooo



Line Chart - Report Card

e Name: Line Chart

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

e Application: same as above

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

@)

- Smoke—free Bylaw
1 August 2001
50
E
i
40
30
JAMNSE JANSD JANOO JAMOT JAMNO2 JAMNOG
NMonths
Tableau | Excel
X | X
21
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Stacked area chart - a bad choice

Distribution of Bond Market Debt By Type

30000
: E% - : i i =
HFed Agency S QOutstanding U.S. bond market : : :
O Corp-debt I i i
250001 | o pand 0% | | . |
@ tunicipal X i i
W Treasury ! : :
200001 | g ags
OWBS i l
0% ; .
15000 A S : i
_H\._ 1 1
159% 4 g
10000 A
10% <
5000
5%
0+ 0%
1988 1990 1993 2H0n 20e 1985 1990 1995 2000 2005
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“Sparkliness” (NY Times)

Student Demographics
—8 New York City Schools Mew York
White Black Hispanic Asian Mat. Amer.
100
O
ab
0
60
50
38 34

000
20 14 14

M' -
10 ’_4—’_”_"

0 0

0 — &

BE 97 06 B8 '97 06 88 97 06 B8 97 06 ‘B8 97 '06 Tab;‘:a“'Exce'

|
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“Bumps” Chart

e Special case of line

chart

e Purpose: change

over time in ranking

e (Grades

o Data density: A
o Popularity: F

Elhe New Pork Eimes

RANK IN 1960
Sweadean
Metherlands
MNorway
Czech Rspublic
Australia
Finland
Switzerland
Denmark
England

Mew Zealand
Belgium
United States
Scotland
MNorthern Ireland
Canada
France
Slovakia
Ireland
Japan

lsraal
Singapore
Germany
Cuba

Austria
Greece

Hong Kong
Fuerto Rico
Spain

Italy

Bulgaria
Hungary
Poland

Costa Rica
Romania
Partugal
Chile

THE MEW YORE TIMES
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Lines show change in rank

Lower infant
death rates

Higher infant
death rates

April 6, 2008

RANK IN 2004
Singapore
Hong Kong
Japan
Swaden
Morway
Finland

Spain

Czech Republic
France
Fortugal

Metherlands,
Germany,
Gresce, ltaly

Switzerland
Belgium
Denmark
Israel, Austria

Australia
Scotland, Ireland

England
Canada
Mortharn Ireland
Mew Zealand
Cuba

Hungary

United States,
Slovakia, Poland

Fuerto Rico
Chile

Costa Rica
Russia
Bulgaria
Romania



Scatter plot - Report Card

e Name: Scatterplot

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

e Application: same

e Grades
Data density: A
Popularity: A
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Scatter plot with intelligent labels

Red: Republican

Blue: Democrats

More
liberal

social
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Scatter plot with 5 (!) dimensions
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Bubble Charts - Report Card

e Name: Bubble charts

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

e Application: same

e Grades
Data density: C-F
Popularity: B
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Bubble chart

What percentage of animal and plant species are threatened?

5488 ﬁ
evaluated species 9990
@ @ 70%
5 of evaluated species 12% 319% 30% 379 41%
that are threatened

Mammals Birds Reptiles Amphibians Fishes Invertebrates Plants
ource: UNEP GED Data Portal, compiled from ILCHASSC; ILCH 2008.The ILICH Red List of Threatensd Species
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Data maps - Report Card

e Name: Data maps

e Purpose: continuous variables with spatial distribution

e 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)

e Grades
Data density: A-C
Popularity: A
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Graphical excellence I:
Data MAaPS (Lung cancer rates by county, CDC 2004)
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My first cloropleth map!

o LS
-:' /_: : : f;: Smoking Prevalence by CHAA
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“Map wordle”

ArcGIS
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Small multiples - Report Card

e Name: Small multiples

e Purpose: permutation of distributions or
relationships, multivariate relationships

e Application: same

e Grades
Data density: A
Popularity: D
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Small multiples: 4-dimensional line chart

(Prevalence by sex, year age group)

50
40 —
(O]
e
S 30
>
(0]
&
[@)]
_C
2 20—
£
(0p]
10 —
0

18-24
33
28
30
23
21
22
20
18

26

21

25-34

24
20

19
17

31

17

24

35-44

23

21

25

15

45-54
29
24
2 22 22
20 20
18

55-64

21

17 18,7
1;

14 15

1996 ' 1999 | 2002 1 2005 ' 1996 1999 | 2002 ' 2005 ' 1996 ! 1999 | 2002 ' 2005 ! 1996 ! 1999 ! 2002 ' 2005 ' 1996 ! 1999 ! 2002 ' 2005

Smoking prevalence for each year broken down by Age group. Color shows details about Sex. The view is filtered on Age group, which keeps 18-
25-34, 35-44, 45-54 and 55-64. The marks are labeled by sum of Smoking prevalence.

Sex

. Female
. Male

Tableau | Excel

X |
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Consumer report graph tables - Report Card

e Name: Consumer report graph tables

e Purpose: relational comparisions (standardized
comparisons)

e Application: Comparing many objects on many
dimensions

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

Smoking during Lung cancer
pregnancy 2005

Apache (o o
Cochise
Coconino

Gila

Graham considerably higher than AZ average

Greenlee "somewhat higher than AZ average"

La Paz "about AZ average"

Maricopa
"somewhat lower than AZ average"

Mohave

® OO O 0

"considerably lower than AZ average"
Navajo

Pima

Pinal

Tableau | Excel

| X

Santa Cruz

Yavapai

® ® 6 OO O®O0 O OO e OoOooOo
O O 00O O0OO0®OO0®Oo0OOo o o
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Natural frequency graph- Report Card

e Name: Natural frequency graph

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

e Application: same

e Grades
Data density: A
Popularity: F
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Tableau | Excel
Natural frequency graph X
Without coverage Age With coverage
PP P 1824 frbbrERPRERERREDRERDED
PP d 25-29 v rb bR PR RTRECDEOROROW
Pttt 3034 thtrbbPRERREEDERDG
Pttt 3539 tvtrbbrb PR b RPRERREDR
Pt 4044 v i bbb PRREREDREDEDD
Pt® 4549 i v v bR RPERREDRERDEDRW
Pt 50-54 ¢t ivbrbtRRond
¢ 55-59 ittt evbe b 0RROROREONR
P 6064 fttPEEREOTREDEDRG
65-69 t PP PP b PR RRED
70-74  f it v b bRoROROR
75-79 tr i bnod
80-84 t it htM
85+ Pernd
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Chicks Rule!

Gender balance on social networking sites [

equality Linked i) 50
Youl[TD) 50
deviantART 50
del.icio.us §4 52
rr—— "" TN
flickr #4444 55 6.
teee 55 02
twitker $444444 57 77
facebook $4#44444 57 s
Ning #étittie 59 25
Y o o
clasgmates-com APPHAPRIRRIERE o =
myspace $HeeEIRRRIRRE o o
BUzZneT fp¢feteteeeee 64 14
TAGGED f4¢¢¢tieeeeP44 64 35
R TTTTTTTITTTITITT TR

Tableau | Excel

| X

pomqrcw Im * " " " " " " ' o ;,;|

EVALUAT|ON’ RESEAF M = million mere monthly female or male visitors
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This could have been a bar chart...

What people are doing

Who participates (U.S. online users)

Creators publish

Web pages, write blogs,

uplaad videos to sites

like YouTube,

Critics comment an
blogs and post
ratings and

reviews.

Collectors use
Really Simple
Syndication (RSS)
and tag Web pages

to gather infarmation.

Joiners use social

networking sites.

Spectators read

blogs, watch peer-

generated videos, and

listen to podcasts.

Inactives are
anline but don't yet
participate in any

form of social media.

mlh: Farrester Research
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Gigerenzer et al. 2007

B.c

By

ap | 4%
81 —

Estimates %)

Best

10 Estimate  21% Sl 8%
v e B

Before  After
Training  Training

Fig. 2. Estimates by 160 evnecologists of the probability that a woman has

= h =) = | h

breast cancer eiven a positive mammogram. before and after receivinge
& | & &

training in how to translate conditional probabilities into natural fre-

quencies.
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