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Peoples of Treaty 7

Blackfoot Confederacy Stoney Nakoda
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Métis Nation of Alberta
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The University of Calgary, located in the heart of Southern Alberta, both acknowledges and
pays tribute to the traditional territories of the peoples of Treaty 7, which includes the
Blackfoot Confederacy (comprised of the Siksika, the Piikani, and the Kainai First Nations),
the Tsuut’ina First Nation, and the Stoney Nakoda (including the Chiniki, Bearspaw, and

Goodstoney First nations). The City of Calgary is also home to the Métis Nation of Alberta
(Districts 5 and 6).




Why Interpreting Visuals
Correctly Matters

« Research builds on research
* Anyone can make something that looks legit
» Visualizations are very persuasive

* Visuals and maps are shared without context




Root Causes of
Misleading Visuals

When Is a Visualization/Map Misleading?
When a visualization (chart, graph) or map leads you to an incorrect interpretation of the data

Data vs Information




Visuals that Mislead

Data

 Poor Data

Poor Design

Misuse of size

Abuse of axes

Pie charts that don’t add up

Misrepresentative bin sizes

Correlation vs Causation

Distorted maps

Intent to Mislead

« Cherry-picking / missing
information

» Misleading descriptions

- Bad Colour



Data

What Team is Most Likely
to Win the NHL Playoffs

Data does not need to be made up to be
misleading

Data can be manipulated or shown in a way
that means to deceive

It can be misunderstood

Data can be manipulated

@ Calgary Flames @ Edmonton Ollers

A visualization or map only shows what it
shows
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Key principle: A chart or infographic shows only what it shows and nothing else

155,000

150,000+ The Affordable Care Act

Thousands of ("Obamacare”) was passed

people in the on March 2010

144 0004
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Stimulus package passed on February 2009




Thousands of
people in the

workforce

What If Obamacare Hadn’t Passed?

155,000

150,000+

145,000+

140,000+

The Affordable Care Act
("Obamacare”) fails to
pass on March 2010
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Poor Design

Decoding values

Misuse of size

Abuse of axes

Pie charts that don’t
add up

Misapplication of colour

Correlation vs
Causation

Misleading maps

Designers’ Readers’
mental :> :> mental
models D models

62 )

Symbols
Encodings
+ Annotations

Visualization/Map

Data =15

[

Data =1.8

]

Problem!



Lie Factor

Less noticed but no less important, Edward Tufte came up with a formula called
the “Lie Factor” to calculate the level of accuracy of a graphic. The closer the Lie

Factor is to 1.0, the more accurate the graphic is.

SITE OF EFFECT SHOWN IN THE GRAPHIC
SITE OF EFFECT IN DATA

The “Lie Factor® — Edward Tufte (1983)

LIE FACTOR =




Decoding Values

wmmr

Last Week's Results

Which of these would you have

IKA VIRUS?
a harder time giving up, salt or sugar? mmmYOUABOUT THEZ
13%

& @ % 25%
m o 2% 2% ”

.
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Correlation & Causation

Oded Rechavi %
Correlation Vs. Causation

http://tylervigen.com/spurious-correlations

ARSI 2 SO
. % ' .\\.\‘ﬁ' X %
RN W o AN D GRS Per capita consumption of chicken

o A‘ ‘ i oot WOE r % correlates with

Total US crude oil imports

3.6B barrels ¢

suodwi 10

3.4B barrels

3.2B barrels
2000 2002 2004 2005 2006 2009

@ Crude oil imports -4 Chicken consumed

Number of people who drowned by falling into a pool

correlates with

Films Nicolas Cage appeared in

6 films

4 films

2 films &

0 films
2002 2003 2004 2005 2007 2009

- Nicholas Cage -#- Swimming pool drownings



Intent to mislead

« Cherry-picking
» Misleading descriptions
- Bad Colour




Cherry Picking Data
Aggregation

Gasoline Prices in Canada
Gasoline Prices in Canada

Cost of Gasoline (cents/Llitre)

®
=
i}
N
7]
-
c
@
o
-
]
c
=
o
7]
[}
o
]
—
1]
Q
o

o """ 0
May 2019  October 2019 March 2020 August 2020 January 2021 June 2021 November 2021 May 2019 August 2019 November 2019 February 2020

Month Month

Weekly Average Monthly Average



Cherry Picking Data
Selecting the “Right” Range

Global Surface Temperature Changes 1alies from 20th Century
from the 20th Century Average (degrees C) 'ears (degrees C)

Global Temperature A
Average. Pas!

2004 2005 2006 2007 2008 2009 2010 2011




DESCRIPTIONS

The way we describe the content of a chart to
ourselves may bias our understanding of that chart.

Cigarette
smokers

v
e
]
i
©
2
=
i
=
wv




Maps

* Maps are already inherently misleading
o The earth is round (ish) and maps are not
o Western bias is common in maps
o Generalization and simplification are necessary

o You can't fit everything on a map, something will always be
missing




Examples of Types of Maps

Choropleth: Uses established boundaries like
government/administrative boundaries or borders and
fills these shapes with a colour to show the data

Heat Map: Shows distribution of data independent of
established boundaries (e.g. a grid map where each cell is
the same size, or a point for each data point)

Cartogram: A map-like image where the geographic size
is modified/warped to reflect something else (like
population or another variable)




Choropleth Map vs. Heat Map

U.S. states and territories shaded by population The number of people per square kilometer around
density as of the 2020 census the world in 1994 (NASA)



https://en.wikipedia.org/wiki/Heat_map#/media/File:U.S._states_and_territories_by_population_density.svg
https://en.wikipedia.org/wiki/Heat_map#/media/File:U.S._states_and_territories_by_population_density.svg
https://en.wikipedia.org/wiki/Heat_map#/media/File:Population_density.png
https://en.wikipedia.org/wiki/Heat_map#/media/File:Population_density.png

Choropleth vs. Cartogram

GEOGRAPHIC MAP » CARTOGRAM OF ELECTORAL VOTES

Six Western Five Northeastern Six Western Five Northeastern
states states states

Washington Post created this cartogram for poll data
https://www.washingtonpost.com/graphics/politics/2016-election/how-election-maps-lie/




Choropleth vs. Cartogram cont.

Winner of state’s Winner of county Shaded county
electoral votes popular vote popular vote

GEOGRAPHIC
MAP

Chicago E Chicago

CONTIGUOUS
CARTOGRAM

Los Angeles Los Angeles

States sized by number Sized by county-level
of electoral votes election returns

Maps courtesy of Mark Newman




What could explain this data?

Aggravated Assaults by County

John Emery, Top Five: Ways to Mislead with Data Visualizations | phData



https://www.phdata.io/blog/top-five-ways-mislead-data-visualization/

Distorted Maps

Aggravated Assaults by County Population by County

John Emery, Top Five: Ways to Mislead with Data Visualizations | phData



https://www.phdata.io/blog/top-five-ways-mislead-data-visualization/

Distorted Maps

Aggravated Assaults by County Aggravated Assaults Per Capita by County

John Emery, Top Five: Ways to Mislead with Data Visualizations | phData



https://www.phdata.io/blog/top-five-ways-mislead-data-visualization/

Data Classification
Methods Examples

- Equal interval — Each class represents an equal ranges
- Quantile - Each class contains an equal number of features
« Manual interval — Define classes in any way you want

- Standard interval — Classes created using mean values and
the standard deviations from the mean to show how the
values vary from the mean

« Natural breaks (Jenks) (ESRI) - Classes grouped by “natural”
patterns in the data



Example:
Equal Interval

2021 Census Data by Census Tract
2020 Median Household Income After Tax

ncomeMedianAfterTax2020

= VTR -7 ' | 'y
= - Y
e B i - A

— g g T
] - - 1
-l Bt 1 e B

P W Ly | o
106721 - 13848
LA o i = LS LS

= ¢ A =T A
138481 - 17024
— L= | B At




.....

&
&g g
A
. e .vc. C
020 eqla ousenold

.....

......




Example:
Manual Interval

2021 Census Data by Census Tract
2020 Median Household Income After Tax

IncomeMedianAfterTax2020




Example: Manual
Interval 2

2021 Census Data by Census Tract
2020 Median Household Income After Tax

2020 Median Household income
after tax for Calgary: 85,000




Natural Breaks Equal Interval Manual Interval (1)



Airport area

Park area

Largely commercial area

Reservoir

Reminder: Choropleth maps can
give false impressions




Symbology

* Bias in symbology:
- Colour — We associate darker colours with higher quantity,
red with heat, pink and blue with gender etc.
« Size - How large the symbol is will impact our interpretation

« lcons - What icon has been chosen to represent that thing
and why




Understand the Context

Look at the source, creator/organization/author, metadata,
full article the map is from, or any other accompanying
information.

Who created this map? Why?

What assumptions have they made about you, the viewer?
Who funded this research?

How and when was data collected?

What/who is included and what/who is missing?

Al?



What is Data
Visualization?




Set A SetB Set C SetD

X Y X Y X Y X Y

10 808 | 10 914|110 747 | 8 6.58
8 6.95 | 8 814| 8 6.77 | 8 5.76
13 758 13 874 13 1274 | 8 7.71
9 8.81 9 877 9 711 8 8.84
11 833 | 11 0.26| 11 7.81 8 8.47
14 996 | 14 81 |14 884 | 8 7.04
6 7.24 6 6.13| 6 6.08 |8 5.25
4 426 | 4 31 | 4 539 |19 125
12 1084 12 91 |12 8.15 8 556
7 482 | 7 7267 6.42 |8 7.91
5 568 | 5 4745 573 | 8 6.89

Summary Statistics
Uy =9.0 ox=3.317

uy=75 Oy=2.03 Anscombe’s Quartet (Anscombe, Francis J., 1973)







Every time Ford and Kavanaugh answered the question —
and didn't answer the question

answers question I Does not answer question

Ford Kavanaugh

https://www.vox.com/policy-and-
politics/2018/9/28/17914308/kavanaugh-ford-question-
dodge-hearing-chart




Misuse of Size

Selected National Parks Visitation | 2018 Selected National Parks Visitation | 2018

2.1M
2.1M




Misuse of Size
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12” (X2)

18” (diameter)

“Just think about it: if you tell a software tool to scale
something 200 percent, it will make it twice as tall and
twice as wide. Therefore, you aren’t doubling the size of
your original circle. You’re making it four time larger.”

- The Truthful Art, Alberto Cairo (@albertocairo)



Misuse

of Size
(2D)

graphics.com
15/false-
etting-circles-
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The volume of each ball represents
the percentage of the world
population killed by the disease.
Most of these lasted far longer than
one year, which makes it likely S P8

that the final impact of COVID-19 ,m; ‘4 «( ‘1 '“‘
is being underrepresented by the
estimations given.

200

600
1M: Japanese Smallpox 700
Epidemic

30-50M: Plague of Justinian*~"°° £

800

200
56M: New World

Smallpox Outbreak
/100

/1 000

100K: Great Plague
of London*

/500
=
521600

The number before each name is
the number (not percentage) of
people killed by the disease.

: Antonine Plague

200M: Black Death*

1M: Italian Plague*

1M+: Cholera Pandemics 1-6*

1M: Russian Flu

e . -
i 12M: Third P n
= / 700 - ird Plague
;

_100-150K: \ e

Yellow Fever

16M: COVID-19 (lower estimate)

This is a lower estimate for the next 12-18 months,
assuming the U.S. is representative of the world. This
is a bad assumption, but gives us a ballpark figure.

//2,3’” _—~40-50M: Spanish Flu

.'.L -

SARS and MERS are technically
shown here, but are so small that
they are not visible at this
resolution.

\ 11K: Ebola

35M: COVID-19 (upper estimate)

This is an upper estimate for the next 12-18 months,
assuming the U.S. is representative of the world. This
|s a bad assumptlon but gives usa ballpark figure.

https:/news.yahoo.com/150-million-americans-coukd-coronavirus-us-projection- 185632345 html yahoo.com/’

jection-185632345.htmi

21K: COVID-19 (as of March 26, 2020)
By the time you see this, this is already out of date.
For real-time numbers, visit coronavirus.jhu.edu. *Caused by bacteria, not a virus

“Death count of various pandemics as a ratio

of world population” from r/dataisbeautiful

https://www.reddit.com/r/dataisbeautiful/comments/fp76db/death_count_of v
arious_pandemics_as_a_ratio_of/

This visual is HEAVILY inspired by https://www.visualcapitalist.com/history-of-pandemics-deadliest/




Gun deaths in Florida

Abuse Number of murders committed using firearms

0

2005

Florida enacted
its ‘Stand Your
Ground’ law

o
873

1,000 19905 | 20005 120105

Source: Florida Department of Law Enforcement



Abuse of Axes

Average global temperature, 1880 to 2014

1w 1900 1910 e L 1980 19%0 21000 w010




Original graph Smaller maximum Larger maximum
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Vox - Shut up about the y-axis. It shouldn’t always start at zero.

https://www.youtube.com/watch?v=14VYnFhBKcY



PLANNED PARENTHOOD FEDERATION OF AMERICA:
ABORTIONS UP — LIFE-SAVING PROCEDURES DOWN

Services provided by Planned Parenthood

200131 321,000
in 2006 in2013

Services Provnded by Planned Parenthood
PEOPLE SERVED FROM 3 T0 20} Cancer screening and
prevention services

93'3.5 73

289,150
in 2006

327,000

|
2006

Graph by: Emily Schuch




Pie Charts That Don’t Add Up

GOP Candidates

Back Huckabee . Back Palin

Back Romney LOLLIEY




Misapplication of Colour

Ontario Television Viewing in 2004

@ News and public affairs Documentary
Academic instruction Social and/or recreational instruction

@ Religion ® sports
Variety and games Music and dance
Comedy Drama
@ Videocassette recorder (VCR) @ Other television programmes




Misapplication of Colour

From Borland & Taylor Il (2007), Rainbow Color Map (Still) Considered Harmful. IEEE Visualization Viewpoints, pp 14-17.



Fire Extent

https://www.wired.com/2013/09/rim-fire-map-color-scale/
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Misapplication of Colour

1000
500

-500
-1000
-1500
-2000
-2500
-3000 =
-3500




How to avoid being
mislead




How to spot
misinformation
In
visualization?

w P e [=

2,

How was the data collected?

IS there a IISted data Have the authors limited the
source? data’s range?

What was not measured?

Consider the motivation of the person
creating the visual

Are there signs of poor design?

captions

Read the text labels

axes

Go back to the data and create your own
visual



Questions

Julia Guy John Brosz

JULIA.GUY(@UCALGARY.CA JDLBROSZ(@UCALGARY.CA
https://sands.ucalgary.ca/ https://library.ucalgary.ca/visualization
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