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What Is data visualization?

The representation and
presentation of data that exploits
our visual perception abllities In
order to amplify cognition
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What’s required?

The tools and skills required for
effective data visualization
Information are always
not intuitive
and rely largely on
principles that must be learned.
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Stephen Few, ‘Show Me the Numbers’, 2004 Children’s |=z37
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One Look Is Worth
A Thousand Words--

One look at our line of Republic, Fire-
stone, Miller and United States tires can
tell you more than a hundred personal
letters or advertisements.

WE WILL PROVE THEIR VALUE
BEFORE YOU INVEST ONE DOLLAR
IN THEM.

Ever consider buying Supplies from a
catalog?

What's the use! Call and see what you
are buying. One look at our display of auto-
mobile and motorcycle accessories will con-
vince you of tha fact,

THAT WE HAVE EVERYTHING FOR
THE AUTO

P o Suply Hoe |

appearsin a 1911 newspaper article quoting newspaper editor Tess Flanders discussing journalism and publicity

Daily newspaper, NY, USA :
BC .\/G'\J_
Children’s
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https://en.wikipedia.org/w/index.php?title=Tess_Flanders&action=edit&redlink=1
https://en.wikipedia.org/wiki/Newspaper

First Study: invasive
Speed of seeing an image

the brain
receives

10 megabits
per image

Mb/s fromthe eye
every second

BC -/ UBC
Children’s |=337=
Koch, K., etal.. (2006). How Much the Eye Tells the Brain. Current Biology, 16(14), 1428-1434 Hosplt'al \ /

Retrieved from http:// www.sciencedirect.com/science/article/pii/S0960982206016393
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Speed of reading a text

the average
person

comprehends

per minute
reading
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equivalent to
160 bits
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every second




First Study: invasive | Speed of seeing an image = 10 Mb/s
' Speed of reading a word =160 b/s

image
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Second Study: non-invasive
Speed of seeing an image

the brain
receives

1.5 megabits
per

Mb/s fromthe eye
every second
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Potter, Mary C., et al. "Detecting meaning in RSVP at 13 ms per picture." Attention, Perception, & Hospital '
Psychophysics 76.2 (2014): 270-279. T -
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One Look Is Worth
A Thousand Words-- O ne LOO k iS

One lock at our line of Republic, Fire-
stone, Miller 2nd United States tires can

tell you more than a hundred personal !
letters or advertisements. ! o r

WE WILL PROVE THEIR VALUE
BEFORE YOU INVEST ONE DOLLAR

IN THEM. ‘
Ever consider buying Supplies from a M O re t a n

catalog?

What's the use! Call and see' what you
are buying. One look at our display of auto-

mobile and motorcycle accessories will con-
vince you of the fact. u

THAT WE HAVE EVERYTHING FOR
THE AUTO

Pigua Auto Sﬁspivoﬂﬂusa

o

133 N. Main St.—Fiqua,

BC :
Children’s
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data visualizations
can be

when used
effectively




there are
fundamental ways

to use -
data visualizations
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‘\ To analyze




Bar Bullet

maps

charts Heat graphs




these tools help us
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and help us

to make

decisions




What a difference a night makes
Movember 9th, GMT

Probability of becoming president, based on betting-market odds, %

100
Trump
75
50
25
Clinton
L 1 1 L] L ¥ ¥ ¥ L 1 L L ¥ ¥ L L L] G
00:00 1:00 2:00 3:00 4:00 5:00 6:00 Z7:00 8:00

sources: Associated Press; Yahoo Finance; electionbettingodds.com; press reports
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2 To discover



If you need to find
Something
buried inside

different

data sets




What a difference a night makes
November 9th, GMT

Electroral college points

¢ T e 270

Clinton 200
150

100

50

00:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00
Probability of becoming president, based on betting-market odds, %

| 100

75

50

25

- ‘L_,._n—'_' Clinton

00:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00

Mexican pesos per $, inverted scale

| 18

19

20

00:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00

Sources: Associated Press; Yahoo Finance; electionbettingodds.com; press reports

Economist.com



3 To tell a story



the data visualization

always tells a

.............. a story without sentences
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Life expectancy vs. health expenditure over time (1970-2014)

Health spending measures the consumption of health care goods and services, including personal health
care (curative care, rehabilitative care, long-term care, ancillary services and medical goods) and collective services
(prevention and public health services as well as health administration), but excluding spending on investments.
Shown is total health expenditure (financed by public and private sources).

84 | ' ' ' | ' ' '
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Life Expectancy
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o 5(50$1,(?:)OO$ | 2,(:)OO$ 3,600$ | 4,C:)OO$ | 5,(:)OO$ G,OOO$ | 7,(:)OO$ | 8,C:JOO$ | 9,(2:!OO$
Health Expenditure

(adjusted for inflation and PPP-adjusted for price differences between coumntriea)

Data source: Health expenditure from the OECD; Life expectancy from the World Bank Licensed under CC-BY August 03 2016
The data visualization is available at OurWorldinData.org and there you find more research and visualizations on 4
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our brains perform
more efficiently

more information
IS retained

when we from
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Relationship of left ventricular volume (1LVV) and intra-

ventricular pressure (IVP).
Red lines "volume-pressure diagram; EW= net external work.
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ventricle. &
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0
Period of filling

Systolic pressure

Isovolumic
relaxation

Isovolumic
contraction

Diastolic
pressure
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Left ventricular volume (ml)
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the fundamental ways we use
are:

to analyze
to discover
to tell a story

to teach
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there are seven
fundamental
attributes to
articulate
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1 /attribute:
Color




2 /attribute:
Volume




3/attribute:

Area
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4 /attribute:

tttttttttttttttt



5 /attribute:
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6/attribute:

Length

A




//attribute:
Position

AL




Ranking of

. Position Ll attribUtES
. Length I

. Angle < AN

. Slope e

. Area - G
. Volume o ﬁ

. Color Q G g
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How to

choose a
chart?



Chart Suggestions—A Thought-Starter

nE

Rhanh

PERRREERSRT]

R R

I

el S

Many ltems

Few Items

|
Cyclical Data

1
Non-Cyclical Data

FTiE

Single or Few Categories

I
Many Categories

Only Relative
Difterences Matter

Relative and Absolute
Difterences Matter

.
=

Only Relative
Difterences Matter
1

Relative and Absolute
Difterences Matter
1

Simple Share
of Total

Accumulation or
Subtraction to Total
)

Two Variables Many
er Ite ~ateporie T J I
e T (,au[l;oms Few Categories Many Periods Few Periods
1 L 1
T
One Variable per Item |
I Over Time
Among Items |
| Few
y s Single [— Data—
Comparison Variable | Points
7 Two l ]
o: ® . Variables
B ] ‘ : . What would you T |
IR T § Relationship — " 5 — Distribution —— Many |8
; like to show? — Data
bew ] o~
Points = =

. = o 0 v

: ° 90 C i

- | omposirion .

:O o] 3 Three P = B ? .
o Variables Iwo " . .
~u-v Variables = & ° "

R T R R
Changing Static
Over Time
Three
Few Periods Many Periods Variables —
[

Components

of Components

X

J

www.ExtremePresentation.com
@ 2009 A. Abela — a.v.abela@gmail.com

Modified with permision -Doug Hull
blogs.mathworks.com/videos
hull@mathworks.com 2009

Andrew Abela, 2009
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present
a chart?
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Y World Health
Organization

The WHO Global Observatory on Health R&D (hereafter called The
Observatory’) is a centralized and comprehensive source of information
and analyses on global health R&D activities for human diseases.

It builds on existing data and reports from a wide range of data sources,
and gathers new information (where needed and feasible) with the aim of

enabling decisions on priorities in R&D.

— Read more about why, what and how

Health researchers Investments Products in the pipeline

352 times 2.6 billion 340

more health researchers in high-income  US}H private sector investments lack new products in the pipeline (as of
countries than in low-income countries public information on the breakdown December 2016) for neglected diseases

and select priority pathogens

L

BC -/ N\~
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Nearly 31% of deaths in the US™ each year
is caused by heart disease and stroke

*Population of US is 325 million in 2016
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1 in 3 in the United States is due
deaths to cardiovascular disease

Total American
deaths each year

Cardiovascular
disease deaths

Under
65 o
BC -/ N~ UBC
Children’s (=573
Hospital




Be There San Diego
Preventing Heart Attacks & Strokes

1In3
deaths

L
e/~ |UBC
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Research Institute
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Memorial

HEART&?ASSCEHHI;C&E% I_|-||;'__|_,-'

Heart Disease:

Know the Facts

| Heart disease and stroke
! W are responsible for one in
{ | every three deaths in

the U.S.
Cardiac arrest is the
number one cause of
death.
Wy
BC /<N~
Children’s
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Research Institute




AMAE

heart disease deaths

vy
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“@hio Ohio

Department of Health

T

1 In 3 deaths

in the United States is due
to heart disease
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Bar Chart

MELANIN ADJUSTED FOR PROTEIN

] SCIENTIFIC
REPLIRTS

Views: 741 More detail ;

The Silk-protein Sericin Induces Rapid
Melanization of Cultured Primary Human
Retinal Pigment Epithelial Cells by
Activating the NF-xB Pathway

J. R. Eidet H‘ S. Reppe, L. Pasovic, O. K. Olstad, T. Lyberg, A. Z. Khan, |. G. Fostad, D. F. Chen & T. P.
Utheim

Scientific Reports 6, Article number: 22671 Received: 13 July 2015
(2016) Accepted: 17 February 2016
doi;10.1038/5rep22671 Published online: 04 March 2016

Amount of Melanin Adjusted for Protein

50 1
45 -
40 -
35 1
30 -
25 -
20 A
156 1
10 -

*

r

T

L}

DMEM DMEM 1% DMEM 1% DMEM PMA
sericin sericin with
JSH-23




Bar Chart

No. of Unique genes

] SCIENTIFIC
REPLIRTS

Altmetric; 2 Views: 1,504  Citations: 3 More detz

Article | OPEN

Genomic investigation reveals evolution
and lifestyle adaptation of endophytic
Staphylococcus epidermidis

Vasvi Chaudhry & Prabhu B. Patil =

Scientific Reports 6, Article number: 19263 Received: 06 October 2015

(20186) Accepted: 10 December 2015
doi:10.1038/srep19263 Published online: 13 January 2016
50 A

45 A

mSE2.9
CIM40
WMNIHLMO023

mATCC12228




Bar Chart

@ PLOS | ONE Publish = About Browse

TENTH ANNIVERSARY

& oPEN ACCESS g PEER-REVIEWED

RESEARCHARTICLE

A Cluster Randomised Trial on the Impact of Integrating Early
Infant HIV Diagnosis with the Expanded Programme on
Immunization on Immunization and HIV Testing Rates in Rural
Health Facilities in Southern Zambia

Paul C. Wang B3, Albert Mwango B, Sarah Moberley, Benjamin J. Brockman, Alison L. Connor, Penelope Kalesha-Masumbu,
Simon Mutembo, Maximillian Bweupe, Pascalina Chanda-Kapata, Godfrey Biemba, Davidson H. Hamer, Benjamin Chibuye,
Elizabeth McCarthy

Published: October 29, 2015 » http://dx.doi.org/10.1371/journal. pone. 0141455

29.18

6 wk Total 6 wk Total

Control Comprehensive



Boxplot

CHART




Boxplot

A SOC (Mg C ha™)

i@-PLOS | one Publish

TENTH ANNIVERSARY

& OPEN ACCESS B PEER-REVIEWED

RESEARCHARTICLE

Impacts of Agricultural Management and Climate Change on
Future Soil Organic Carbon Dynamics in North China Plain

Guocheng Wang, Tingting Li [@], Wen Zhang, Yonggiang Yu
Published: April 10, 2014 « http://dx.doi.org/10.1371/journal. pone. 0094827

50

About

40 |-

30

20

10

-50 1 I 1
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Climate scenario
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Browse
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Boxplot

12

IL6 expression (log2 RSEM)
ON O ®

—~~

O

N
— b wd

GP130 expression
(log2 RSEM)
NPOOON_D

SCIENTIFIC
REPg}RTS

D Altmetric: 1 Views: 2,582  Citations: 8 More detail »

Article | OPEN

Analysis of gene expression of secreted
factors associated with breast cancer
metastases in breast cancer subtypes

Elana J. Fertig, Esak Lee, Niranjan B. Pandey & Aleksander S. PopelE

Scientific Reports 5, Article number: 12133 Received: 12 January 2015
(2015) Accepted: 02 June 2015
doi:10.1038/srep12133 Published online: 15 July 2015
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Boxplot

@ PLOS | ONE Publish  About Brc

TENTH ANNIVERSARY

& OPEN ACCESS P PEER-REVIEWED

RESEARCHARTICLE

Persistent Systemic Inflammation is Associated with Poor
Clinical Outcomes in COPD: A Novel Phenotype

Alvar Agusti [@], Lisa D. Edwards, Stephen I. Rennard, William MacMee, Ruth Tal-Singer, Bruce E. Miller, Jergen Vestbo,
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High expression of thymidine phosphorylase in basal-
like breast cancers: Stromal expression in EGFR-
and/or CK5/6-positive breast cancers
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Summary

 We use data visualization to analyze, to
discover, to tell a story, and to teach.

e There are 7 fundamental attributes to
articulate relative differences

(Positioning and length are optimal attributes)
* When you choose your chart, make it clear as

much as you can!
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Hands on examples
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