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

curated bad graphics

Distribution of the top 100 Payment Card Processors @CBinSightS 28 Jun 2017



COMMUNICATION HIERARCHY
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any communication

Designing & predentation

without an audience in mind
s like writing a love letter
and addressing 1t 'to whom

° I

It may concern.
Ken Haemer
Presentation Research Manager,
AT&T
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SIMPLICITY

Everything should
be made as simple
as possible, but not
simpler.

Albert Einstein
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FIVE PRINCIPLES OF DATA PRESENTATION

e 7ell t+he truth
*Get to the point

Everything should be
oFick the I’{ﬂA?" fool  made as simple as

possible, but not

‘H@A[@Af‘ w Aot is simpler.
/'Mlﬂof fant

° Keep it M
appropriate

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

same amount of ethylene
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DATA RICH SLIDE

MJPhD



LOTS OF INFORMATION — THROWAWAY WORLD

The Economist; 2 Oct 2018
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FARM TO TABLE

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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STANDARD EXCEL PLOT
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label versus legend

MJPhD






BAD GRAPHS — LOOKING DOWN ON THE REST OF THE WORLD

ticktockmaths.co.uk/bad-graphs/
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BETTER — BUT NOT GOOD ENOUGH
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BETTER GRAPH
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MAKING THE POINT
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AXIS GAMES

Southern Timber
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SOUTHERN TIMBER

Southern Timber
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GAMES WITH 2 AXES

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

methodsavvy.com/good-data-bad-graphs/

MJPhD



GUN DEATHS IN FLORIDA
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AXIS GAMES — HIDDEN LOG AXIS

MJPhD



CLEAN ENERGY
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PROBLEMS WITH LOG AXES

Human perception is linear.

Log axes are great for
detailed understanding,
not for instantaneous
recognition.

Permanent link to this comic: https://xkcd.com/1162/
Image URL (for hotlinking/embedding): https://imgs.xkcd.com/comics/log_scale.png
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WHICH BARS ARE THE SAME HEIGHT?

green & red

—red

green
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WHICH BARS ARE THE SAME HEIGHT?
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WHICH BARS ARE THE SAME HEIGHT?

green & red

magenta plue & yellow

g
l red & magenta

MJPhD



WHICH BARS ARE THE SAME HEIGHT?

green & red
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WHICH BARS ARE THE SAME HEIGHT?
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WHICH BARS ARE THE SAME HEIGHT?
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WHICH BARS ARE THE SAME HEIGHT?
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WHICH BARS ARE THE SAME HEIGHT?

green & red
blue & yellow

red & magenta

ﬁreen & cyan

cyan & magenta
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CHART JUNK
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REMOVE THE JUNK
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REMOVE THE JUNK
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PERCEPTION IS IMPERFECT
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HOwW MANY TIMES BIGGER?

aligned with
axis is easiest to
accurately quantify.

MJPhD

4x

D

6X

X



HOwW MANY TIMES BIGGER?
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HOwW MANY TIMES BIGGER?

3x

4x

5x

area is hard to judge
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AREA CONFUSION

v
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WHICH IS LARGEST?

right

triangle square circle rectangle

left
rectangle

bar _
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area of different shapes is even harder.
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HUMAN PERCEPTION

WLl = 2 e
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
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U.S. NUT PRODUCTION
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U.S. NUT PRODUCTION

macademia hazelnut
—_ha

pistachio

almonds

walnuts

cashews

peanuts

MJPhD



U.S. NUT PRODUCTION
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U.S. NUT PRODUCTION

macademia\ [ hazelnut




U.S. LAND USE
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Too CUTE WITH GRAPHICS
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Too CUTE WITH GRAPHICS
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ANGLE OR AREA

Area and Non-circular Shape
Angle Angle Area
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HONEY COMPOSITION
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ENRICHED MICROBIOTA IN FECAL TRANSPLANTATION

Voronoi tessellation

tessellation is fancy word for
tiling

Baruch et al., "Fecal microbiota transplant promotes response in immunotherapy-refractory melanoma patients”,
Science 05 Feb 2021, DOL 1011 26/science.abb5920
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ENRICHED MICROBIOTA IN FECAL TRANSPLANTATION

Donor #2-group

Posttranslational protein targeting
to membrane translocation

Viral nucliocapsid

NAD+ ADP- ribosyltransferase
activity

Sulfotransferase activity

RNA-direct RNA polymerase activity

Citrate (Si)- synthase activity

Site-specitif DNA methyltransferase
(cytosine-N4-specific) activity
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ENRICHED MICROBIOTA IN FECAL TRANSPLANTATION
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Sanford, W.E. and Selnick, D.L., 2013. Estimation of Evapotranspiration Across the Conterminous United States Using a Regression With
Climate and Land-Cover Data. JAWRA Journal of the American Water Resources Association, 49(1), pp.217-230.
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ABRUPT CHANGE IN LUMINANCE
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HOW POPULAR IS YOUR BIRTHDAY?

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

U.S, Average Daily Births: 1994-2014

<9k 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
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holiday season conception
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In general, metals with a higher end-of-life recycling rate have lower loss rates.









graphs used to gain understanding
are unlikely to be good for explaining
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WHICH Is BETTER FOR THE ENVIRONMENT?
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VEGAN/MEAT-EATER DRIVING COMPARISON

nomograph

Scarborough, Peter, et al. "Dietary
greenhouse gas emissions of meat-eaters,

) fish-eaters, vegetarians and vegans in the
assumes 13,476 miles/yr UK." Climatic Change 125.2 (2014): 179-

192.
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VEGAN/MEAT-EATER DRIVING COMPARISON
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Scarborough, Peter, et al. "Dietary
greenhouse gas emissions of meat-eaters,
fish-eaters, vegetarians and vegans in the
UK." Climatic Change 125.2 (2014): 179-
192.
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graphs used to gain
understanding are unlikely
to be good for presentation
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PREPARE PLOTS FOR YOUR AUDIENCE

« Know your audience and craft the
presentation for them
 focus on your key message(s)
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COMMUNICATION HIERARCHY
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rea

memorable is better tha

Mettabe (pics
memorable)

make graphics mind ready
 info density right for material and audience
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» don’t let tools get in the way
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FAVORITE REFERENCES — DISPLAY OF INFORMATION
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FAVORITE DATA VISUALIZATION WEBSITES - SAMPLES

junkcharts.typepad.com

howmuch.net

visualcapitalist.com economist.com/graphic-detail/
MJPhLD



FAVORITE DATA VISUALIZATION WEBSITES - TOOLS

*

Google Charts

Home Guides Reference Support

Home > Products > Charts > Guides ‘:i'ﬁ'ﬁ":i’ﬁ'
Chart Ga"ery 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

flourish.studio de_veloper_s.google.com/chart/ sankeymatic.com
interactive/docs/qgallery
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HAVE SOME FUN WITH GRAPHS

https.//www.mjphd.net/Workshop/forFun.html
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