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Tufte’s design principles for graphical excellence

o Show the data

o Induce the viewer to think about the substance, rather than about 

methodology, graphic design, [or] the technology of graphic production

o Avoid distorting what the data have to say

o Present many numbers in a small space

o Make large data sets coherent

o Encourage the eye to compare different pieces of data

o Reveal the data at several levels of detail

o Serve a reasonably clear purpose

o Be closely integrated with the statistical and verbal descriptions



1. Organise



2. Make Visible
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3. Establish Context



4. Simplify
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5. Maximize Data-Ink Ratio
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5. Maximize Data-Ink Ratio

Nigel Holmes



6. Show Cause and Effect
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6. Show Cause and Effect

Magician Teller’s definition of magic: 

“The theatrical linking of a cause with 

an effect that has no basis in physical 

reality, but that — in our hearts —

ought to.”



7. Compare and Contrast



7. Compare and Contrast

The Fallen of World War II is an interactive documentary that examines the 

human cost of the second World War and the decline in battle deaths in the 

years since the war. The 15-minute data visualization uses cinematic storytelling 

techniques to provide viewers with a fresh and dramatic perspective of a pivotal 

moment in history.

The film follows a linear narration, but it allows viewers to pause during key 

moments to interact with the charts and dig deeper into the numbers.

http://www.fallen.io/ww2/



8. Show Multiple Dimensions



9. Integrate



9. Integrate



Analysis Example: Motion Pictures Data

Title String (N)

IMDB Rating Number (Q)

Rotten Tomatoes Rating Number (Q)

Release Date Date (T)



Analysis Example: Motion Pictures Data
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Analysis Example: Motion Pictures Data -- Lessons

o Check data quality and your assumptions

o Start with univariate summaries, then start to consider 

relationships among variables

o Avoid premature fixation!

o Even for “simple” data, a variety of graphics might provide 

insight. Tailor the choice of graphic to the questions 

being asked, but be open to surprises

o Graphics can be used to guide and help assess the quality 

of statistical models



Case Study: Antibiotic Effectiveness

o In 1951, Will Burtin published a graphic display that was admired for the 

clarity and economy with which it showed the efficacy of three antibiotics on 

16 different kinds of bacteria

o The dependent variable was the minimum concentration of the drug required 

to prevent the growth of the bacteria in vitro—the minimum inhibitory 

concentration (MIC)

o The three drugs were penicillin, neomycin and streptomycin, and their 

efficacy varied over six orders of magnitude

o The scale varies from 1,000 micrograms per milliliter to .001 micrograms per 

millilitre

o Lower is better, indicating less antibiotic is needed to treat the bacteria



Burtin’s dataset: What questions might we ask?



Burtin’s dataset: How do the drugs compare?

Radius: 1 / log(MIC)

Bar Colour: Antibiotic

Background Colour: Gram Staining



Burtin’s dataset: How do the drugs compare?

X-axis: Antibiotic | log(MIC)

Y-axis: Gram-Staining | Species

Colour: Most-Effective

Mike Bostock, 2009



Do bacteria group by

antibiotic resistance?

Wainer & Lysen

American Scientist, 2009



Do different antibiotics correlate?

Wainer & Lysen

American Scientist, 2009



Lesson: Iterative Exploration

Exploratory Process:

1. Construct graphics to address questions

2. Inspect “answer” and assess new questions

3. Repeat…

Transform data appropriately (e.g., invert, log)

“Show data variation, not design variation” -Tufte



Visualization Taxonomy

Comparison

Proportion

Distribution

Correlation

Data Visualization Process & Graphs
Hanspeter Pfister’s slides on visualization taxonomy

















Assignment 2

In this assignment, you will design a visualization for a small data set and 

provide a rationale for your design choices. The choices you make will 

demonstrate your understanding of the data, visual and encoding principles you 

have learned so far. 

The data set is a collection of measurements related to the IITB's Million Solar 

Lamp project -- demographics of beneficiaries, and the assembly, distribution & 

repairs of solar lamps in the Jhauba Block, Jhauba District of Madhya Pradesh 

state.

The data are summarised in multiples tables in given report. Your challenge is to 

combine these data in one single visualization that can fit in a A3 size paper.

Submit a short write-up (1 page), providing a rigorous rationale for your design 

decisions. Explain the visual encodings you used and why they are appropriate 

for the data.

The best visualization will be incorporated into the final reports and duly 

credited. Assignment Due on 7 Mar 2016, 11:59 pm. 


