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Announcements
Final Project Prototype due tomorrow. 

No class Wed and Fri (happy Thanksgiving!) 

Final Project Demo Video due next week Tues 

FAQs: 

1. Why is the demo video due next week (before we’ve even 
finished our final projects)? To make your demo video, your 
final project doesn’t need to be 100% working. Just show the 
20% that is working well! We want you to start thinking 
seriously about your project story.
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A peek behind the curtain: 
demo videos
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Looks sophisticated, but really I’m just erasing ALL 
cells in column B and then writing into the cell to 
the right of the selection.

If there was other data in the spreadsheet, it would 
be wiped out!
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Clicking “Save Output” just 
removes the blue background 
from column B. (It doesn’t actually 
work!)



Making a cool demo video
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Starting state

Scroll

Click on point

Drag filter slider

Drag filter slider (breaks!)

Scroll (breaks!)

Click on point (breaks!)

Happy path 😊

Sad paths 😢

You only need to show happy 
path in your demo video!



How to ace your final project
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Most common mistake: 
no video linked in 
webpage
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Most common mistake: 
straight into visualization 
without hook
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Require “surprise, personalization, or emotion” for 
Excellent. 

See Narrative lecture for ideas.

Missing and-but-therefore? Score capped at Poor!
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As always, will grade on visual encodings. Avoid 
overplotting, use appropriate channels, bin your 
colors, etc.
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Similar to Project 3; do we learn something new from 
your interactions that isn’t possible without the 
interactions? 

First question to answer is: What is interesting about 
your data? (Not: what is interesting about your 
interactions?)
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Common mistake: lots of plots, no annotations on 
plots themselves
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Common mistake: takeaway that is common 
knowledge (e.g. “there are lots of forest fires, so we 
should support firefighters”)
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Common mistake: fonts too small, images blurry



Uncertainty
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What is being 
visualized? 

What are the strengths 
and weaknesses of this 
visualization?

tryclassbuzz.com 
Code: needle

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?



Uncertainty
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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

26Pang, Wittenbrink, Lodha. Approaches to Uncertainty Visualization, 1997.



Sources and Types of Uncertainty

27Pang, 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

28Pang, 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

29Pang, Wittenbrink, Lodha. Approaches to Uncertainty Visualization, 1997.

Model Uncertainty 

How does the data fit together?



Sources and Types of Uncertainty

30Pang, Wittenbrink, Lodha. Approaches to Uncertainty Visualization, 1997.

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

🌧 ☀

☂

☂



🌧 ☀

☂ 👍

☂ 👍

Sources and Types of Uncertainty

31Pang, Wittenbrink, Lodha. Approaches to Uncertainty Visualization, 1997.

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



🌧 ☀

☂ 👍
Type I
False 

Positive

☂ 👍

Sources and Types of Uncertainty

32Pang, 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

33Pang, Wittenbrink, Lodha. Approaches to Uncertainty Visualization, 1997.

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



Uncertainty
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What does it mean?

How should I visualize it?

Lots of things!



Uncertainty
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What does it mean?

How should I visualize it?
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What do you think these error 
bars are implying?

tryclassbuzz.com 
Code: errorbars

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.
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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 
Code: hurricane

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/


53[Kay et al., 2016]

"Set of draws" technique

https://flowingdata.com/2015/09/23/years-you-have-left-to-live-probably/


54[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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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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Uncertainty
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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

63
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

71



D3
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Interaction
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Maps
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Narrative
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Animation
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Uncertainty
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Thank You!
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TAs: Jacob, Hemanth

As you can see, we’re often short on tutors, so 
consider applying to be a tutor in the future!


