
Everything your advisor
didn’t teach you about giving talks

Renée Hlozek 
hlozek@dunlap.utoronto.ca 

AB 222

Image: Information is beautiful

Visuals II



Data 

Relationships         Dimensions         Structure



Task:  

In pairs, scrape a data set off the internet that you think has a 
great deal of complexity (decide together why you chose the 
data). 
Split off from each other and make independent plots of the 
dataset



Tufte’s design principles

1) Representation (aka tell the truth):
“The representation of numbers, as physically measured on 
the surface of the graphic itself, should be directly 
proportional to the numerical quantities measured.” 

2) Unambiguous (label it right):
“Clear, detailed, and thorough labeling should be used to 
defeat graphical distortion and ambiguity. Write out 
explanations of the data on the graphic itself. Label 
important events in the data.”



An aside:
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1) Representation (aka tell the truth):
“The representation of numbers, as physically measured on 
the surface of the graphic itself, should be directly 
proportional to the numerical quantities measured.” 

2) Unambiguous (label it right):
“Clear, detailed, and thorough labeling should be used to 
defeat graphical distortion and ambiguity. Write out 
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Does my plot actually need this additional 

detail?



Tufte’s design principles

               size of an effect as portrayed in the plot
The Lie factor =  

                     size of an effect in the real data

This is often >> 1; we magnify the effect to illustrate



Tufte’s design principles

                                  130mm-15mm difference
The Lie factor =  

                                 19-79 cases per hundred

How Likely Is It That Birth Control Could Let You Down? - NYTime article



Tufte’s design principles

3) Data variation, not design variation
Don’t unnecessarily change the style of your plot unless the 
data needs it 

4) Your plots shouldn’t ‘age’:
When making plots that contain money etc. standardised 
units are better than absolute units. Less useful for science? 
[Also percentage plots?]
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Tufte’s design principles

5) Number of information-carrying dimensions should 
not exceed the number of data dimensions.
Beware the 3D plot! 

6) Graphics should quote data out of context:
Labels matter! Plots should survive their captions.



Tufte’s design principles

color=1 
x,y,z=3

DEFT FoM=1 
H, dA=2



Tufte’s design principles

area = 2 
color=1 

position = 1 
y,x=2 

central line=1 
high-z galaxy line=1

mass = 1 
axfrac=1 

errorbar=1 
significance=1 

previous bound =1



Using colour correctly

To label (nominal) 

To measure (quantitative) 

To represent or imitate reality 

To enliven or decorate 



Using colour correctly



Using colour correctly



Tufte’s design principles

                    amount of ink used on data
data ink ratio =

                 total amount of ink used in figure

Also can be thought of as the the proportion of a graphic’s ink devoted to 
the non-redundant display of data information - can you get away with 

less ink overall?

Maximize the data ink ratio, within reason

Do you need those background grid lines? 
First erase non-data ink, then erase non-redundant data ink.



Tufte’s design principles

5) Number of information-carrying dimensions should 
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Tufte’s design principles

Chartjunk: “visual elements in charts and graphs that are 
not necessary to comprehend the information represented 
on the graph, or that distract the viewer from this 
information"



Types of chartjunk

1. Vibrating chartjunk:
cross-hatching or other patterns that distract the mind from 
the information being presented 

2. Grids:
make them a lighter gray, not black, if you are going to use 
them 

3. Self-promoting graphics (“The Duck”):
color schemes and patterns are introduced for artistic 
appeal rather than information content.
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and patterns are introduced for artistic appeal rather than 
information content.

beautiful colours, but those  
historgram edges are distracting
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same paper, same colours, smooth histograms!
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check when grids are necessary
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Scale/axes

1. Choose the range of the tick marks to include or nearly 
include the range of data. (to white space or not..) 

2. Subject to the constraints that scales have, choose the 
scales so that the data fill up as much of the region as 
possible. 

3. It is sometimes helpful to use the pair of scale lines for a 
variable to show two different scales. 

4. Choose appropriate scales when graphs are compared. 
5. Use a logarithmic scale when it is important to 

understand percent change or multiplicative factors. 
6. Showing data on a logarithmic scale can improve 

resolution - but you should check first (intentionality).



Scale/axes

Erminia Calabrese for Planck
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1. Vibrating chartjunk:
cross-hatching or other patterns that distract the mind from 
the information being presented 

2. Grids:
make them a lighter gray, not black, if you are going to use 
them 

3. Self-promoting graphics (“The Duck”):
color schemes and patterns are introduced for artistic 
appeal rather than information content.

Redesigning the box plot



Redesigning the bar chart



labels to show structure



Tufte’s design principles

                    number of entries in data matrix
data density =

                           total area of the figure

This is not the same as the data ink ratio - this is about making sure that 
your eyes are used for the important stuff!

Minimise white space



Tufte is not always beautiful!

http://www.informationisbeautiful.net/visualizations/spotify-apple-music-tidal-music-
streaming-services-royalty-rates-compared/



Using graphs to guide learning not to show ‘work’

https://www.ted.com/talks/hans_rosling_the_truth_about_hiv

https://www.ted.com/talks/hans_rosling_the_truth_about_hiv


Final thoughts/principles

1. Think first: what is the take home message? 
2. Make the data stand out.  
3. Use visually prominent graphical elements to show the 

data - be intentional. 
4. Don’t clutter the data area (but also don’t waste space)  
5. Use a reference line only when it matters, but do not 

let the line interfere with the data. 
6. Do not allow data labels in the data region to interfere 

with the quantitative data or to clutter the graph. Check 
your legend!



Final thoughts/principles

5. Overlapping plotting symbols must be visually 
distinguishable. 

6. Superposed data sets must be readily visually 
discriminated. 

7. Visual clarity must be preserved under reduction and 
reproduction. 

8. Check your figures in B&W and colour when printing. 
9. Make sure your respect colourblindness wherever 

possible 
10.Proofread your graphs! 
11.Get a friend to explain the graph without you speaking. 
12.(come to astroph coffee)


