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What is Data Visualization?

e Data visualization
is about
COMMUNICATION

e Using visual design principles
to facilitate communication
of quantitative data

* Key questions:
— Who is your audience?
— What is the main message?
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The Galaxy of Data Visualization

e Static graphs, charts, and maps
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Interactive graphics

Dashboards

Infographics

Report design / web page design
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Views of the Galaxy - Static Graphs

Side by Side Slopegraph
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Benchmark Line Combo
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Stacked Bar ~ Small Multiples
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Back-to-Back

Bullet Chart

Diverging Bar

Dot Plot
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Indicator Dots

Metric A .
Metric B o
Metric C .

Bar/Column




Views of the Galaxy - Interactive Graphics

Changes in the British Diet — http://britains-diet.labs.theodi.org/
| Trends « I

Overview »
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Views of the Galaxy - Dashboards

Percent Yield by Survey Mode Cost Per Unit by Survey Mode

$6.95

40% 63% 55%
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Views of the Galaxy - Infographics

[] : .
/V"\ Bucklo Up: Restraint Usein = ARKANSAS Perceptions of

Patient Safety Culture
MOTOR VEMICLE OCCUPANT DEATHS
Mumbar of Deatha, 20032012 ]

4,933
ET TS wave thled In riceuss
Riaty of Dieathy by Age (per 100,000 population], 1013

mtagien for increning
e ne o 4 e enr
sewts, an bozmter sawts. Tha
infarmation can heig lacal
prablic hmaith decinimrmsian
ol Communty e sew
St mn ety et

patiant
sistegies Ls anirege

11 of
sabary cultura

RESTRAINT USE
Pareartage of Irsvmrs v frems Last Suvmraars wwaning Samt Bza

Data Visualization | D. Stinchcomb

Views of the Galaxy — Report Design

National Autism Indicators Report
Transition into Young Adulthood

Table of Contents

Fxecutive Summary: Where we stand today
Key Findings 2015

Youth an the Autism Spectrum: Characteristics at age 17......

What happens to youth with antism as they enter adulthood?
® Tuasition Plnning: Buikding a beldge to the future ...

@ The Services Clif: Services decreased significantly in young adulthood.

What do we know about key outcomes?
® Young Aduk Outcomes and Disconnection: The big picture.
@ Health, Mental Heakth and Health Car phex necds.

@ Posrcconduy Fducation: Fow contaued bryond high chool ...

http://stephanieevergreen.com/design-of-an-award-winning-report/
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DataViz in Cancer Registry Projects

* Internal planning and tracking
— Internal schedule tracking
— Reporting to leadership
Data collection
— Tracking progress toward goals
Analysis
— Exploratory data visualization
Surveillance reports
Grant proposals
Academic papers
Conference presentations

Data Visualization | D. Stinchcomb

S Do e

Progress toward goal: 80% in 5 days

ST (1111

lan Feb Mar Apr May June July Aug Sept Oct MNov Dec

05 [-1505)
o0 [0.9,08) o

05 (05 15) s 2l
00 (09.1) Eal

57 [03,12)
107 [44.17.4)

Principles of Visual Design — Visual Hierarchy

* Visual hierarchy

— What stands out?
What draws your eye?

— Elements:
e Size
Color and contrast
Typography
Spacing
Composition
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Clients
Werking

— Do the “squint” test — what stands out?

Data Visualization | D. Stinchcomb




Visual Comparisons

e Cleveland and McGill’'s comparison accuracy scale:
1. Position alonga common scale  [Smwus | [ase xus

2. Position on identical 3' "J .
but nonaligned scales '

Length, angle & direction
Area V \/

Volume, curvature

Shading, color saturation

Cleveland & McGill, JASA, 1984
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Make It Easy on the Viewer

* Avoid legends and encoded meaning

20 - &0

Group A
60

Group B
40 -

20

V] T T T T T T T
2000 2002 2004 2006 2008 2010 2012 2014

( Group/) Group e | 2000 2002 2004 2006 2008 2010 2012 2014

* Ifalegendis needed, use placement, order, and color to make
interpretation easier
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Make It Easy on the Viewer

* Avoid diagonal or vertical text Better redesign:

5
2-’I uPI 2:'II
o e =
4-‘@ s Q:?\o .\p“é, o &
‘}@ Word Processing
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&
4 ‘p"s‘ 4 \‘P@q f&"’b & o

& 3 System and Fundamentals

’}\
K \ép‘“
Multimedia/Presentation

P

In 2010, students scored highest on Social and Ethical Skills
They also scored well on Telecommunications/Internet and Database skills.

35
] Social and Ethical
&= 21
Telecommunications/Internet
Database
£
W &é 0‘3’

Skilllevel (out of 6)

Spreadsheet

m 2009 State Average m 2010 State Average

Adapted from http://annkemery.com/avoiding-diagonal-text/
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Make It Easy on the Viewer

e Avoid clutter and “chart junk”

DEMAND FAI R OBSTACLES

cite costs at the key
re they don't have
d fadover

http://visual.ly/top-4-disaster-recovery-findings
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Transformation 1 — Data Look Better Naked

Before

Calories per 100g for different foods Frend

700
Fries
o 600 @ Potato
= Chips
% i EBacon
L 400

-

: 300
E 200 O chili Dog
Z 100

0

@ Pizza

French  Potato  Bacon Pizza  ChiliDog
Fries Chips
Type of Food

Darkhorse Analytics darkhorseanalytics

http://www.darkhorseanalytics.com/blog/data-looks-better-naked/
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After

Calories per 100g

French  Potato  Bacon Pizza  ChiliDog
Fries Chips

Darkhorse Analytics darkhorseanalytics

Transformation 2 — Evaluator Breakfasts

Original:

Evaluator Breakfast Preferences

Just a pile of bacon

Bagel - m Eggs
® Pancakes
W Cereal

Fruit salad

Don't eat breakfast
= Don't eat breakfast
Cereal

a m Fruit salad
Pancakes  Bagel
0%
10%

Eggs ® Just a pile of bacan

20%

0%

Stephanie Evergreen - http://stephanieevergreen.com/dataviz-checklist/
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Redesign:

Breakfast preferences focus on protein.

But 1 in 10 fellow evaluators do not consume adequate energy
for their first meal of the day.

23%
21%
[Cereal  FT3A

14%

10%

8%

Fruit salad 0%




Makeover — Adding bars to data tables

O r | gl Na I . Number of Grantees  Percentage of Grantees That
Program/Cohort With Data Improved

Cohart 1

Cohart 2

Cohart 3

Cohart 4

Cohort 5

All cohorts

All States & D.C.

Red eSIg n * Program/ Cohort #of Er:'::s With % of Grantees That Improved

Cohort 1

Cohort 2

Cohort 3

Cohort 4

Cohort 5

All cohorts

All States & D.C.
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Makeover — Bar chart with time series
Original:

Percent of users reporting that they agree with positive statements
about the Program’s effectiveness: 2013, 2010, and 2008

Program is an effective toal

Program is highly accurate

74
|

0 10 20 30 40 30 60 70 80 90 100

Percent of employers
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Makeover — Bar chart with time series

Redesign: - time series line chart

The pecent of participants agreeing that Program is
effective dropped in 2010 but both effectiveness and
ace y increased in 2013.

96%
94.3%

Program is an
effective tool.
92.1%

Program is highly

accurate.
88.9%

2011 2012 2013
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Makeover — Stacked bar charts
Original:

Percent of employers reporting all reasons for agreeing to
participate in the Program

0 Don't know

To improve ability to accomplish objectives
State or Jocal govermment required participation

Federal govermment required participation
Believed that using the Program would allow
us to avoid an audit, raid, or fine

To satisfy a client's request

Trusted recommendation from someone

at another company/organization

Believed it would make us more competitive with
others in our industry

0 20 30 40 50 60 70 80 90 100

Percent of employers
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Makeover — Stacked bar charts (o resus:

Answers
“Yes” to the left, "No” to the right

Keep It s it s

Redesign — diverging stacked bar chart: Doveis el e o

Can you repeat the question?
No Answer

Results  Percentages

28/128
55/128
137128
1128
31/128

23% I
+3% I
10%

1% |
2a% [N

Employers reported three main reasons for agreeing to participate in the Program

No Yes

To improve ability to accomplish objectives mm

State or local government required participation

Federal government required participation

Believed that using the Program would allow us to avoid
an audit, raid, orfine

To satisfy a client’s request
Trusted recommendation from someone at another company
Believed it would make us more competitive in our industry

Other
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Makeover — Clustered column chart
Original:

100% -
90% -
80% -
70% -
60% -
50% -
40%
30% - 24.0% 25.5%
20% -
10% -

0% -
Ages 12 to 17 Ages 18 or Older

m Cohort 1 m Cohort 2 = Cohort 3 m Cohort 4
m Cohort 5 m All Cohorts All States & D.C.
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Makeover — Clustered column chart
Redesign — back-to-back bar chart (with legend):

Ages 12-17 Ages 18+
Cohort 1 316 105

Cohort 2 20 20

Cohort 3 10

Cohort 4 5 231

Cohort 5 33.3

All Cohorts 16

All States & D.C.
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Makeover — Make it easy on the viewer
Original:

Product use by income level

e
=

w
]

w
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= high
mmedhigh

P
w

= medium

u medlow

Percent of product use

ulow

Product 1 Product 2 Product 3
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Makeover — Make it easy on the viewer

Redesign — horizontal bar chart, diverging color scheme:
Product use by income level

sssss

5555
Product 1 558

55
s I
sssss

5555
Product 2 558

5%
s Il
sssss [
5555
Product 3 558
55

s
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Makeover — Pie charts

Original: Redesign:

Percent Participation by Organization Percent Participation by Organization

Ogl, 15%-, . orgA [ 28.3%
Om‘;?;f;:‘ orge NG 25 2%
N orgC N 14.4%
org0 I 3.1%
org € [ 5.5%
orgF I 4.0%
ogGc M 3.3%
orgH M 2.0%
orgl [l 15%

Other [ 7.7%

26 Data Visualization | D. Stinchcomb




Makeover — change from baseline
Original:

Table 6-5. Women Empowerment Indicators

Percentage of Mothers Agreeing with Each Statement
Statement about Positive Impacts Baseline Follow-Up

1 was able to rest because there was no pressure
to work to earn money 94.9 96.1
I know how to withdraw money from a bank 67.9 79.6*

1 know how to open a bank account 625 74.0%

I have access to money when | need it 88.0 84.7*

We have money to eat better 98.4 93.1*
Weighted n 2,453 2,059
Unweighted n 98,853 91,321

* Change from Wave 1 to Wave 2 is statistically significant at the one percent level
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Makeover — change from baseline
Redesign — slope graph,

highlight significant results: \

We have money to eat better

I have access to money when
Ineedit

1 know how to withdraw
money from a bank

| know how to open a bank
account

62.5%

Baseline Follow-Up
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Makeover — Confidence intervals in tables
Redesign — add graph to the table:

Percent
Group 1 change (LCL, UCL)
Overall Previous =22 (-4.7,0.4)
Overall Revised 01 (-0.8,1.1)

Non-Hispanic Previous 12 (0.1,2.2)
Non-Hispanic Revised 02 (-0.8,1.2)

Hispanic Previous 2.7 (-22,7.9)
Hispanic Revised 79 (2.8,13.3)

Group 2
Overall Previous . (-1.5,0.5)
Overall Revised . (-0.9,0.9)

Non-Hispanic Previous . (-0.5, 1.5)
Non-Hispanic Revised . (-0.9,1)

Hispanic Previous X (-0.3,12)
Hispanic Revised (4.4,17.4)
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Makeover — Confidence intervals in tables

Redesign — add graph to the table:

Percent
Group 1 change (LCL, UCL)
Overall Previous =22 (-4.7,0.4)
Overall Revised 01 (-0.8,1.1)

Non-Hispanic Previous 1.2 (0.1,2.2)
Non-Hispanic Revised 02 (-08,1.2)

Hispanic Previous 2.7 (-22,7.9)
Hispanic Revised 79 (2.8,13.3)

Group 2
Overall Previous . (-1.5,0.5)
Overall Revised . (-0.9,0.9)

Non-Hispanic Previous . (-0.5, 1.5)
Non-Hispanic Revised . (-0.9,1)

Hispanic Previous X (-0.3,12)
Hispanic Revised (4.4,17.4)
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Makeover — Confidence intervals in graphs
Original:

40%

WPercent reporting “slightly or

I 35% I 36% I "significantly” improved
g
?319(} e

APercent reporting "slightly or

29% . e ot g
VI IZE%IZG& significantly” declined
24%{23%— 24% 2310
BI 21%
18

Iﬁjs%bs%! mfsaeI 12% %I 12“1 9%1 ’ IWI e
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Makeover — Confidence intervals in graphs
Redesign — error bands:

508

FYO7 FYO7 FYOB FYO9 FYO9 FY10 FY10 FY11 FY11 FY12 FY12 FY13 FY13 FY1d FY14 FY15
a1 Q3 o3 a1 a3 o Q3 m a3 a Q3 a a3 a1 2 m
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Makeover — Multiple line graph
Original:

79/14  10-12/14 1315 46/15 2006 2007 2008 2009 00 011 2012 20‘11 2014 2015
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Makeover — Multlple line graph

Oregan Minnesata Kentucky

Redesign —
small multiples:

- Alameda County Wisconsin Tennessee

P i

Kansas Illingis Morth Carolina

South Carolina

mur 01 206 2R 210 212 214 2 D000 M6 JOOE N LD AL JNAD 20OE MK JOR 2010 NN2 214
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Tools — Choosing the Right Chart Type

e Data Visualization Catalog http://www.datavizcataIogue.com/

Search by Function View by List

@@@@O@

What do you want to show?
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TOOIS — DataViZ ChECkliSt http://stephanieevergreen.com/dataviz-checklist/

Data Visualization Checklist s sy
Guideline Rating
| Text size is hierarchical and readable 2 10 n/a

| Titles are in a larger size than subtitles or annotations, which are larger than labels, which are larger than axis
| labels, which are larger than source information. The smallest text - axis labels - are at least 9 point font size on
| paper, at least 20 on screen.

|Data are labeled directly 2 n/a

| Position data labels near the dat: mther than in a separate legend (e.g., on top of or next to bars or pie slices,
| and next to lines in line charts). bed | ds when ible because eye it back and
| forth between the legend and the data can interrupt the brain’s attempts to interpret the graph.

|Graph is two-dimensional 2 n/a

| Avoid three-dimensional displays, bevels, and other distortions.

|Color is used to highlight key patterns 2 n/a

| Action colors should guide the viewer to key parts of the display. Less important or supporting data should be a
| muted color.

|Color is legible for people with colorblindness n/a

| Avoid red-green and yellow-blue combinations when those colors touch one another.
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Tools — Creating static graphs

e Excelis your friend
— Most examples have been done with Excel Excel

e But Excel graph defaults are NOT your friends!
— Get in the habit of modifying each graph http://thewhyaxis.info/defaults/

The Why Axis

Microsoft Excel Chart Tools ‘

smulas  Data  Review  View  Developer  Acobat | Design ‘ Layout ‘ Format

R N N R I e R R R ] e T Breaking Excel Defaults - A
Chart Axis legend Data Data  Axes Gridlines Plot Chart Chat 3.0 | Trendline Lines Up/Down Error Government Chart Remake
Titler Ttles v Labelsv Tablev  + Area~ Wall~ Floor~ Rotation *  Barst  Bars~

Labels Axes Backoround Analysis

‘Guest author Jon Schwablsh — an economist with
the LS. federal government and creator of policy-

* Programming tools for static graphs: e
— Rand the “ggplot2” package

— SAS statistical graphics:
SG procedures (SGPLOT, SGSCATTER, SGPANEL)
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Tools — Excel How-To Guides
* EvergreenData step-by-step * YouTube videos by Doug H

http://stephanieevergreen.com/tag/step-by-step/ YouITD) doug h excel chart create
2 .EFEREHE‘E‘N\Pﬂ[A‘ O AL Create a Speedometer Chart in Excel 2010

- =
*—e

B e e s e s By e G

MY NEW FAVORITE .
GRAPHTYPE
OVERLAPPING BARS _. —

T ™ Create a Variable Width Column Chart or Histogram

b

werlnpping Bars

fwa

MAKE A S "" e st e Create s Waterfall Chart
LOLLIPOPGRAPH -~ 0. m] Tt mre
IN EXCEL =
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Interactive Data Visualization Tools

* |nteractive data visualization:
iHi+abl :
— Tableau weTanIees

* Commercial tool for quick interactive graphs and dashboards

* Inexpensive for public data; can be pricey for private data

— Browser-based JavaScript libraries:

+ Highchart

* D3 (popular and powerful) 33 pata-Driven Documents

* Dygraphs dygraphs

dygraphs is a fast. fiexible open source JavaScript charting library.
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General DataViz Resources

e DataViz Blogs:
— Evergreen Data — Stephanie Evergreen
* http://stephanieevergreen.com/blog/
— Peltier Tech Blog — Jon Peltier
* http://peltiertech.com/
— FlowingData — Nathan Yau
¢ http://flowingdata.com/

* Books by:
— Edward Tufte
— Stephen Few
— Stephanie Evergreen
— Cole Nussbaumer Knaflic
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Conclusions — Key Points

* Data visualization is about communication
— Bring data to life
— Who is the audience; what is the key message?

e Build data visualization into registry plans
— Operations, data collection, analysis, reporting

e Visual design principles:
— Visual hierarchy
— Effective visual comparisons
— Making it easy on the viewer
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Conclusions — The Bottom Line

* Data visualization can make the work you do
— More accessible
— More impactful
— More effective
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Thank You

Useful Links

DataViz Catalog
http://www.datavizcatalogue.com/

DataViz Checklist
http://stephanieevergreen.com/dataviz-checklist/

Breaking Excel Defaults
http://thewhyaxis.info/defaults/

EvergreenData Step-by-step
http://stephanieevergreen.com/tag/step-by-step/
Color selection:

http://colorbrewer2.org/

Colorblind testing tools:
http://www.color-blindness.com/coblis-color-blindness-simulator/
http://www.vischeck.com/vischeck/
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