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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

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

• Poor Data



Data

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

A visualization or map only shows what it 
shows 

What Team is Most Likely 
to Win the NHL Playoffs

Calgary Flames Edmonton OIlers



From Alberto Cairo’s How Charts Lie



From Alberto Cairo’s How Charts Lie



From Alberto Cairo’s How Charts Lie

What If Obamacare Hadn’t Passed?



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

Symbols
Encodings

+ Annotations
========== 

Visualization/Map
Data = 1.5 Data = 1.8

Problem!



Lie Factor



Decoding Values



Correlation & Causation
http://tylervigen.com/spurious-correlations



Intent to mislead

• Cherry-picking

• Misleading descriptions

• Bad Colour



Cherry Picking Data
Aggregation

Weekly Average Monthly Average



https://www.forbes.com/sites/petergleick/2012/02/05/global-warming-has-stopped-how-to-fool-people-using-cherry-picked-climate-data

Cherry Picking Data
Selecting the “Right” Range



From Alberto Cairo’s The Functional Art



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 
density as of the 2020 census

The number of people per square kilometer around 
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


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

Choropleth vs. Cartogram



Choropleth vs. Cartogram cont.

Mark Newman created these maps to show 2004 Presidential Election Results 
https://www.washingtonpost.com/graphics/politics/2016-election/how-election-maps-lie/



What could explain this data?

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

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


Distorted Maps

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

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


Distorted Maps

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



Example: 
Natural Breaks 
(Jenks)
2021 Census Data by Census Tract
2020 Median Household Income After Tax



Example: 
Manual Interval
2021 Census Data by Census Tract
2020 Median Household Income After Tax



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

• Icons – 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?

AI?



What is Data 
Visualization?

Charts & Graphs

Visual representation of data

“Transformation of the symbolic into the geometric” 
[McCormick et al, 1987]

“… artificial memory that best supports our natural 
means of perception” [Bertin, 1967]

“Use of computer-generated, interactive, visual 
representations of data to amplify cognition” 
[Card, Mackinlay, & Shneidermann, 1999]



Set A
X Y
10 8.08
8 6.95
13 7.58
9 8.81
11 8.33
14 9.96
6 7.24
4 4.26
12 10.84
7 4.82
5 5.68

Set B
X Y
10 9.14
8 8.14
13 8.74
9 8.77
11 9.26
14 8.1
6 6.13
4 3.1
12 9.11
7 7.26
5 4.74

Set C
X Y
10 7.47
8 6.77
13 12.74
9 7.11
11 7.81
14 8.84
6 6.08
4 5.39
12 8.15
7 6.42
5 5.73

Set D
X Y
8 6.58
8 5.76
8 7.71
8 8.84
8 8.47
8 7.04
8 5.25
19 12.5
8 5.56
8 7.91
8 6.89

Anscombe’s Quartet (Anscombe, Francis J., 1973)





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



* What’s wrong 
with this?

Misuse of Size



Misuse of Size

https://www.reddit.com/r/dataisugly/comments/6aaep3/found_o
n_business_insider/



Pizza images from 
https://twitter.com/fermatslibrary/status/1082273172114862083/

18” (diameter)

12” (X2)

“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)

https://coolinfographics.com
/blog/2021/12/15/false-
visualizations-getting-circles-
sizes-wrong



Misuse 
of 
Size
(3D)

“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/



Abuse 
of 
Axes



Abuse of Axes
Scale Games

Source: National Review Source: Quartz





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

Vox - Shut up about the y-axis. It shouldn’t always start at zero.



What is wrong with this?



Pie Charts That Don’t Add Up



Misapplication of Colour



Misapplication of Colour

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



Misapplication of Colour

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



Misapplication of Colour



How to avoid being 
mislead



How to spot 
misinformation 

in 
visualization?

Is there a listed data 
source?

How was the data collected?

Have the authors limited the 
data’s range?

What was not measured?

Consider the motivation of the person 
creating the visual

Are there signs of poor design?

Read the text
captions

labels

axes

Go back to the data and create your own 
visual



Questions
Julia Guy
JULIA.GUY@UCALGARY.CA

https://sands.ucalgary.ca/

John Brosz
JDLBROSZ@UCALGARY.CA

https://library.ucalgary.ca/visualization

Slides: https://brosz.ca/slides/
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