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The top 10 Payment Card Processors account for 57% of the total number of
Merchant Outlets in 2010.
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any communication

Designing & predentationm

without an audience in mind
Is like writing a love letter
and addressing it 'to whom

° I/

It may concern.
Ken Haemer
Presentation Research Manager,
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SIMPLICITY

“ Everything should be

made as simple as
possible, but not simpler.

Albert Einstein , ,

>




., PGV T

VINISHIA

Fn'eclvvl

v
South Laurel

v‘/’“

;‘l

Greenbeit

.4

JointBase o

low
7, 3 Oxon Lo
Hill-Glassmanor 3
‘ q
ol cinton

P-mx
rch
Bow:e @

k

Mt

Rosaryville! . Mariton

Fort Totten )

Huntington

o

O g :
oReagan National Airport

o
© -

o



FIVE PRINCIPLES OF DATA PRESENTATION

66

e 7ell the fruth
*Get to the point

Everything should be
oFiek +he /(QA‘f' fool  made as simple as

possible, but not

‘H@A[@A‘f‘ w Aot s simpler.
/'M/Dm’ font
'Kéé,ﬂ it M

appropriate

Nancy Duarte in Slideology
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WORLD NATURAL GAS PRICES
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NAPHTHA VS ETHANE CRACKING COMPARISON

fuel oil

toluene
benzene

pygas

C5

other C4
naphtha

butadiene < ©

propylene

ethylene

~3% lb/lb C2=
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CH, /H,
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"EOERE
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DATA RICH SLIDE
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LOTS OF INFORMATION — THROWAWAY WORLD

Regional waste generation, tonnes m 2016 M 2030 forecast M 2050 forecast

Middle East &

north Africa

‘ | South Asia
Sub-Saharan

East Asia &
the Pacific

369

31 290

Latin America &

the Caribbean Africa
Waste generation per | |7 | N | W | | _
person, 2016, kg 0 150 300 450 600 750  No data The Economist; 2 Oct 2018

Source: World Bank
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FARM TO TABLE

Greenhouse gas emissions from protein-rich foods (per 100 grams)
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' | | | | | | I 1 |
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Kilograms of CO, equivalent

graphic by C. Chang in Milius, Susan; "Can science build a better burger?", Science News, September 20, 2018 downloaded from sciencenews.org/article/can-science-build-better-burger on 2 November 2018.
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EDWARD TUFTE’S FIVE PRINCIPLES OF DATA PRESENTATION

1. Above all else show the data
2. Maximize the data-ink ratio
3. Erase non-data ink

4. Erase redundant data

5. Revise and Edit.

Percent of

total enroliment
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EDWARD TUFTE’S FIVE PRINCIPLES OF DATA PRESENTATION

1. Above all else show the data
2. Maximize the data-ink ratio
3. Erase non-data ink

4. Erase redundant data

5. Revise and Edit.
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EDWARD TUFTE’S FIVE PRINCIPLES OF DATA PRESENTATION

AGE STRUCTURE OF COLLEGE ENROLLMENT

73

1. Above all else show the data
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2. Maximize the data-ink ratio

3. Erase non-data ink

4. Erase redundant data

Percent of Total Enrollment Under 25

5. Revise and Edit.



EDWARD TUFTE’S FIVE PRINCIPLES OF DATA PRESENTATION

AGE STRUCTURE OF COLLEGE ENROLLMENT

Fiek +Hhe r @A% fool 73
1. Above all else Show the data
T7ell +he +ruth "

e
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2. Maximize the data-ink ratio
Get to the /Dam%

3. Erase non-data ink
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STANDARD EXCEL PLOT
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BAD GRAPHS — LOOKING DOWN ON THE REST OF THE WORLD

(Average male height in m)
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BETTER — BUT NOT GOOD ENOUGH

(Average male height in m)
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BETTER GRAPH
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MAKING THE POINT
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AXIS GAMES

Southern Timber Removals and Growth
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SOUTHERN TIMBER
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GAMES WITH 2 AXES

$12,000 275 —
Per Pupil Spending
In constant 2015-16 dollars

$11,000

LA L L Ll L L L 1]

Projected Spending

$10,000 250

+
NAEP Average Score

Fourth grade reading
$9,000

Y, “—

Accommodations not
permitted

$8,000 225

! ] o | | [ | 200

Source: U 5. Department of Education, National Center for Education Statistics, Revenues and Expenditures for Public Elementary and Secondary Education, 1970-71 through 1986-87;
Common Core of Data (CCD), "Mational Public Education Financial Survey,” 1987858 through 2013-14; Natonal Elementary and Secondary Enroliment Projection Model, 1972 through 2026,
Public Elementary and Secondary Education Current Expenditure Projection Model, 1973-74 through 2026-27, and Mational Assessment of Educational Progress, Reading Report Card, 2017

http://www.shankerinstitute.org/blog/we-cant-graph-our-way-out-research-education-spending
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MORE HONEST AXES
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AXIS GAMES - GUN DEATHS IN FLORIDA

Number of murders committed using firearms
0

2

2005

Florida enacted
its ‘Stand Your
Ground’ law
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. methodsavvy.com/good-data-bad-graphs/
Source: Florida Department of Law Enforcement y J arap

C.Chan 16/02/2014 &) REUTERS



(GUN DEATHS IN FLORIDA
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AXIS GAMES — HIDDEN LOG AXIS

The Clean Energy Revolution — and the Disruption of
the Energy Industry

7¢/kwh  wind Power Cost — US Interior (Unsubsidized)
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rameznaam.com/ video “The Clean Energy Revolution — and the Disruption of the Energy Industry”,

youtu.be/fwSkQa1tNmE



CLEAN ENERGY

Wind Power Cost - US Interior (unsubsidized) Wind Power Cost - US Interior (unsubsidized)
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MEAT CONSUMPTION
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By Source (Ib/person/yr)

Global Meat Consumption
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WHICH BARS ARE THE SAME HEIGHT?

|

magenta

green & red
blue & yellow

red & magenta
green & cyan

cyan & magenta



WHICH BARS ARE THE SAME HEIGHT?




WHICH BARS ARE THE SAME HEIGHT?

green & red
blue & yellow

audience

qoice Fed & magenta

green & cyan

cyan & magenta



Mark
Typewriter
audience

choice

Mark
Typewriter


¥
-o@z&
2
LI
-,
., %
- fV@Q
N o,
i o@v
i(ed
R 5,
i @@\
e
I z&,@
-
i oozeQ
i Ry
1 1 ! | | _ _xOA\ONA\
e ® 8 B8 8§ @ g » o 7
CO_HOSUO‘_Q 1Nnu |elol] JO 0p
|
[
L ]
s g 9 |8 9 8

uononpoud Inu €303 30 %



CHART JUNK

Median student debt of households headed by people 55-64 2013 2016
$17700  $18,000

and owing student loans (all figures in 2016 dollars).

2007
$8,200

1992 1998 2001 2004
$12,300 $10,700 $10,800  $11,400

lllustration by Nicolas Rapp. Source: Federal Reserve Board



REMOVE THE JUNK
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REMOVE THE JUNK

Median Household Student Debt ($)
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HOW MANY TIMES BIGGER?

4X 22 votes
@ 56 votes
6Xx
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HOW MANY TIMES BIGGER?
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WHICH IS LARGEST?

right
rectangle

triangle square circle

left
rectangle
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bar
bar
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HUMAN PERCEPTION

WLy = o o

slope volume
LB . O =

position position  length angle area color intensity  color hue
(aligned)  (unaligned)

more

ot human perception cccurate

Cleveland, W.S. and McGill, R., 1984. Graphical perception: Theory, experimentation, and application to the development of graphical methods. Journal of the American statistical association, 79(387), pp.531-554.
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PIE CHARTS

. doesn’t look like Pacman

looks like Pacman




U.S. NuT PRODUCTION

H almonds

® almonds
B peanuts H peanuts
® cashews = cashews
® walnuts ® walnuts
H pistachio H pistachio
B pecan B pecan
= macademia = macademia
= hazelnut

= hazelnut




U.S. NuT PRODUCTION
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U.S. NuT PRODUCTION
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U.S. LAND USE

State parks

o

% Flowers

Sheep/

other

Christmas trees

Weyerhaeuser ___|
Railroads

100 largest
landowning

Airports ‘
families

www.bloomberg.com/graphics/2018-us-land-use/



ALL THE WORLD'S CARBON EMISSIONS IN ONE CHART

RUSSIA

China, U.S., and India account
for roughly half of all global
emissions in 2017.

f »  Nisualcapitalist |y @visualcap & | visualcapitalist.com

Voronoi Treemap
In an irregular
shaped container



CARBON EMISSIONS
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CARBON EMISSIONS
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2017 data
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2017 data

uejsyeze))

weu3aipn
aurenn

C )
3dAb3
eunuabay
eishejepy
uemie}
ujeds

T 1 1 T 1T T
P— @ w0 = M

[T T 1 T 1 1
— = Wy = m

(suoj 2118w uol||iw)
suolssiwg 09

CARBON EMISSIONS



HOW POPULAR IS YOUR BIRTHDAY?

Two decades of American birthdays, averaged by month and day.

U.S. Average Daily Births: 1994-2014

<dk 11k =12k

26 27

Notes: The conception date, purely for illustration, is 266 days prior to birth. It represents a hypothetical “moment of conception™ based on the normal gestation period for humans, 280 days,
minus the average time for ovulation, two weeks.
Data: U.S. National Center for Health Statistics (1994-2003); U.S. Social Security Administration (2004-2014) — via FiveThirthyEight

Credit: Matt Stiles/The Daily Viz



HOW POPULAR IS YOUR BIRTHDAY?

Two decades of American birthdays, averaged by month and day.

U.5., Average Daily Births: 1994-2014
I 00 0 |

1994-2003); U5, Fociol Security Adminstration (2004-2014) — wia FrveThirthyErght
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HOW POPULAR IS YOUR BIRTHDAY?

Two decades of American birthdays, averaged by month and day.

U.5. Average Daily Births: 1994-2014
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Notes: The conception date, purely for illustration, is 266 days prior to birth. it represents o lypothetical “moment of conception” based on the marmal gestation period for kurmans, 260 days,
minus the average time Ffor ovulation, two weeks.
Datn: UL, National Center for Health Statistics (1994-2003]; U5, Social Security Administration (2004-2014) — vio FiveThirthyEight

Credit: Matt Stiles/The Darly Viz



Approximate Conception Date
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holiday season conception
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MICHIGAN CORONAVIRUS CASES

The Washington Post

3 Green Bay

Total Cases
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B 4562 -9292
B 1014 - 4561
B 470-1013
[ 190 - 469
[ ]66-189
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Operating Temperature

Range (-30 to 50C)
140%

Specific Power-W/kg

420

S —

Production Price
£100

Calendar Life -yr

/TN

30
12,000
Cycle Life@70% DOD
Battery A Battery B

Useable Specific Energy-Wh/kg
175

= Power Density - W/L

254
Useable Energy Density - Wh/L



graphs used to gain understanding
are unlikely to be good for explaining



PREPARE PLOT FOR YOUR AUDIENCE

* Know your audience and craft the
presentation for them
 focus onlyour key message(s)




* memorable is Mer than

forgettable (pics memorable)
make graphics mind ready

* info density right for material
and audience



» don’t let !ools get in the way



FAVORITE REFERENCES — DISPLAY OF INFORMATION

Fdoond B, Tige

Envisioning Information

xm'H'M L kel Wl L L

R

EDWARD R. TUFTE

VISUAL EXPLAMNATIONS

SECOMD EDITION

The Visual Display

of Quantitative Information

THE WALL STREET JOURNAL.

Guide to Information Graphics

DONA M. WONG

NATHANYAU

VISUALIZETHIS

AT
v ﬁf&»«“‘\
N

%g;’ ar

e

OREILLY’

Fundamentals
of Data
Visualization

A Primer on Making Informative
and Compeliing Figures

Clous O, Wilke



FAVORITE DATA VISUALIZATION WEBSITES - SAMPLES

how net Nvesations @ remodting - Junk Charks Welsome Twitter Kbout

Understanding Money

junkcharts.typepad @m
Money *

Helping you make all the right money moves -y

%

. $ \ ® 7 -3 n
B ¢ | < N £ ) Recycling chartjunk as junk art
visuclizations Remodeling Loans 4\ Iinsurance ‘_,-"' /,

The
Economist

howmuch'.neut'_’

Topics v Current edition More v

L
ALIST

—
=— HOME MARKETS TECHNOLOGY MONEY HEALTHCARE ENERGY MINING GREEN POLITICS - .
= Graphic detail

is Theae et Daily Chart
= e : Domestic violence has increased
. = ey . .
i i — during coronavirus lockdowns
In American cities, reports rose after
T —— shutdowns while other crimes fell
How COVID-19 Consumer
Spending is Impacting R s
Industries s o
g How Oil Prices Went Subzero: S Daily chart
is infographic showcases the . i . L B . .
industries that will benefit.ﬁ‘om Explalnlng the COVI D_19 Oll —— i i Americans ta_ke an ever more
COVID-19 consumer spending, and et ’ ’ . . -
sl o e - . =y ——— naocative view nf China

visualcapitalist.com economist.com/graphic-detail/

®



FAVORITE DATA VISUALIZATION WEBSITES - TOOLS

FlouriSh* Features Examples Pricing  Signup

Beautiful, easy, powerful
data visualization & storytelling

flourish.studio

Google Charts

Home Guides Reference Support

Home > Products > Charts > Guides ﬂ,ﬁ ﬁ'ﬁ' ﬁ'
Chart Ga"el"y Send feedback

Our gallery provides a variety of charts designed to address your data visualization needs. These
charts are based on pure HTML5/SVG technology (adopting VML for old IE versions), so no plugins
are required. All of them are interactive, and many are pannable and zoomable. Adding these charts
to your page can be done in a few simple steps.

Some additional community-contributed charts can be found on the Additional Charts page.

Geo Chart Scatter Chart Column Chart

developers.google.com/chart/
Interactive/docs/gallery

TSI SICIS Y Build a Sankey Diagram  Manual

SankeyMATIC

A Sankey diagram builder for everyone

A Sankey diagram depicts flows of any kind, where the width of each flow pictured is
based on its quantity.

Sankey diagrams are very good at showing particular kinds of complex information —

« Where money came from & went to (budgets, contribufions)
« Flows of energy from source to destinaticn

+ Flows of goods from place to place

« __and potentially many more.

Sankey diagrams can be difficult to produce without specialized software.
SankeyMATIC aims to change that.

There are no tools fo install. There is no code to write. You do not have to sign up for
anything.

Just enter your data, customize the diagram to your liking, and download a finished
product.

How SankeyMATIC works
1. Enter your data:
"Saurce [Amount] Target
Larem [70] Dolor Lorem: 70
Ipsum [50] Dolor Dolor: 120
| s 50

A diagram will appear-

2. Customize the diagram

| Lorem
= [ Tpsum l

sankeymatic.com









