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How are you feeling about your final 
project team? Any questions? 
tryclassbuzz.com 
Code: 

http://tryclassbuzz.com


Announcements
Final Project Prototype due next Tuesday. 

Signup for a Final Project Feedback Session (they started yesterday). 
Worth 2% of your overall course grade. Everyone on team needs to be 
present (Zoom options available too). 

This is the last lecture with technical content, rest of our lectures will be 
used for final project feedback. Friday I will share grading guidelines. 

FAQs: 

1. How different do the proposal + prototype need to be from our 
Project 3? They can be very similar (this is intentional, to incentivize 
teams to visualize climate data).
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Uncertainty
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What is being 
visualized? 

What are the strengths 
and weaknesses of this 
visualization?

tryclassbuzz.com

http://tryclassbuzz.com
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What is being visualized? 

What are the strengths 
and weaknesses of this 
visualization? 

How does it compare to 
the needle?
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https://www.youtube.com/watch?v=0L1tGo-DvD0


Uncertainty
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What does it mean?

How should I visualize it?
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What does it mean?

How should I visualize it?



Uncertainty
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What does it mean?

How should I visualize it?

Doubt 
Risk 
Variability 
Error 
Lack of knowledge 
Hedging 
etc...



Sources and Types of Uncertainty

11Pang, Wittenbrink, Lodha. Approaches to Uncertainty Visualization, 1997.



Sources and Types of Uncertainty

12Pang, Wittenbrink, Lodha. Approaches to Uncertainty Visualization, 1997.

Measurement Uncertainty 

How and how much should we sample the data?

Precision Accuracy



Sources and Types of Uncertainty

13Pang, Wittenbrink, Lodha. Approaches to Uncertainty Visualization, 1997.

Measurement Uncertainty 

How and how much should we sample the data?

Precision Accuracy

}Bias
Variance



Sources and Types of Uncertainty

14Pang, Wittenbrink, Lodha. Approaches to Uncertainty Visualization, 1997.

Model Uncertainty 

How does the data fit together?



Sources and Types of Uncertainty

15Pang, Wittenbrink, Lodha. Approaches to Uncertainty Visualization, 1997.

Decision/Forecast Uncertainty 
How do I assess the risk or error?

🌧 ☀

☂

☂



🌧 ☀

☂ 👍

☂ 👍

Sources and Types of Uncertainty
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Decision/Forecast Uncertainty 
How do I assess the risk or error?



🌧 ☀

☂ 👍
Type I
False 

Positive

☂ 👍

Sources and Types of Uncertainty

17Pang, Wittenbrink, Lodha. Approaches to Uncertainty Visualization, 1997.

Decision/Forecast Uncertainty 
How do I assess the risk or error?



🌧 ☀

☂ 👍
Type I
False 

Positive

☂
Type II

False 
Negative 👍

Sources and Types of Uncertainty

18Pang, Wittenbrink, Lodha. Approaches to Uncertainty Visualization, 1997.

Decision/Forecast Uncertainty 
How do I assess the risk or error?
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What does it mean?

How should I visualize it?

Lots of things!
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What does it mean?

How should I visualize it?
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How would you describe these 
error bars to someone else?

tryclassbuzz.com

http://tryclassbuzz.com
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Expressiveness? 

❌ Error bars aren’t consistently 
used to visualize the same 
measure (standard error, IQR, 
95% CI, etc.).
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[Newman & Scholl, 2012] 
[Correll & Gleicher, 2014]

Expressiveness? 

❌ Error bars aren’t consistently 
used to visualize the same 
measure (standard error, IQR, 
95% CI, etc.). 

❌ Within-the-bar bias: people 
perceive points falling within the 
bar as more likely than those that 
lie outside.



28

Trial of new medicine
Pe

rc
en

ta
ge

 o
f p

eo
pl

e 
w

ho
 re

co
ve

re
d

0

25

50

75

100

Placebo Treatment

Expressiveness? 

❌ Error bars aren’t consistently 
used to visualize the same 
measure (standard error, IQR, 
95% CI, etc.). 

❌ Within-the-bar bias: people 
perceive points falling within the 
bar as more likely than those that 
lie outside. 

❌ Binary bias: people perceive 
values to either be in or out of 
the margins of error.

[Newman & Scholl, 2012] 
[Correll & Gleicher, 2014]

😀

☹
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What is being 
visualized? 

What are the strengths 
and weaknesses of this 
visualization?

tryclassbuzz.com

http://tryclassbuzz.com
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What is being 
visualized? 

What are the strengths 
and weaknesses of this 
visualization?
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https://en.wikipedia.org/wiki/Hurricane_Dorian%E2%80%93Alabama_controversy
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https://www.washingtonpost.com/weather/2019/08/28/how-hurricane-cone-uncertainty-can-be-cone-confusion-what-do-about-it/
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For uncertainty, use visual variables 
instead of visualizing point estimates
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For uncertainty, use visual variables 
instead of visualizing point estimates

[Correll, Moritz, & Heer, 2018]

Data Map Uncertainty Map
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For uncertainty, use visual variables 
instead of visualizing point estimates

[Correll, Moritz, & Heer, 2018]

Bivariate Map (Data + Uncertainty) Value-Suppressing Uncertainty Map
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For uncertainty, use visual variables 
instead of visualizing point estimates

[Wood et al., 2012] 
[Boukhelifa et al., 2012]

https://www.gicentre.net/handy/


38[Kay et al., 2016]

"Set of draws" technique

https://flowingdata.com/2015/09/23/years-you-have-left-to-live-probably/
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"Set of draws" technique

https://flowingdata.com/2015/09/23/years-you-have-left-to-live-probably/
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https://www.dl.begellhouse.com/download/article/7d41c3a64ba14ca8/IJUQ-3966.pdf
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https://www.nytimes.com/2014/05/02/upshot/how-not-to-be-misled-by-the-jobs-report.html?_r=0
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https://www.nytimes.com/2014/05/02/upshot/how-not-to-be-misled-by-the-jobs-report.html?_r=0
https://www.nytimes.com/2014/05/02/upshot/how-not-to-be-misled-by-the-jobs-report.html?_r=0
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http://www.nytimes.com/newsgraphics/2014/senate-model/index.html
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What does it mean?

How should I visualize it?

Building models is 
necessary to quantify 
uncertainty. 

It is important to 
communicate the variability 
in model outcomes. 

Dynamic or ensemble 
displays can help 
communicate complex 
models.



Why Authors Sometimes Don't Visualize Uncertainty

48
Hullman, 2019

A visualization expresses a signal 
Authors simplify, crystallize, abstract the complexity of data. 

Process validates signal 
Authors decide whether process has "low enough" uncertainty. 

Uncertainty obfuscates signal 
Could distract, or require too much work from the reader.

http://users.eecs.northwestern.edu/~jhullman/Value_of_Uncertainty_Vis_CR.pdf


Uncertainty
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What does it mean?

How should I visualize it? It depends!

Lots of things!



Conclusion
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Encoding

Data Task

Users & Domain



Data and Image Models
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Visual Encoding and Dark Patterns
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Perception
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Color
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JavaScript
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D3

57



Interaction
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Maps
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Narrative
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Animation
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Thank You!
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TAs: Hemanth, Ben 
Tutors: Susana, Minyoung

Enjoying the course? Consider applying to be a tutor!


