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Tufte’s data 
ink principles

1. Above all show the data

2. Maximize the data-ink ratio

3. Erase non-data-ink

4. Erase redundant data-ink

5. Revise and edit
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There are five Tufte principles that pertain to data-inkAbove all show the dataMaximize the data-ink ratioErase non-data-inkErase redundant data-inkRevise and edit�Data-ink is the non-erasable core of a graphic, it is the non-redundant ink arranged in response to variation in the numbers represented.����



For ideal data-ink ratio

=data-ink/total ink used to print the  graphic

= proportion of a graphic’s ink devoted  to 
the non-redundant display of data-
information

= 1.0 – proportion of a graphic that can be 
erased without loss of data-information
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With this in mind, in order to achieve Tufte’s principles he recommends several elements to create an ideal data-ink ratio:Data-ink ratio =�



Tufte’s Data to Ink ratio

Linus Pauling, General Chemistry (San 
Francisco, 1947), p. 64, in Tufte (2007). 
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To explore this, let’s compare these two examples - how did Tufte improve the data-to-ink ratio?The graph on the left is Linus Pauling’s graph that is looking at the relationship between an atomic number it’s atomic volume.�As you can see, the grid marks have been removed, the increments on both the x and y axes have been reduced to only showing a number for every 20 increments rather than 10. You’ll also see that the right side and the top of the box have been removed. �



Chart junk

What is it?
• Visual elements that aren’t 

necessary to  understand the
graph
• and may detract from it

Principle
Forgo chart junk, including
• moiré vibration
• the grid
• the duck
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With the context of data-to-ink ratio to mind, let’s look at chartjunk.�����



moiré vibration

From Tufte (2007). 
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�Tufte calls the Moire effects vibrating chartjunk. This is because they create optical illusions and are difficult for our human eyes to handle. These used to be quite popular with the advent of new computer graphics when Tufte was writing hisbook in the early 1980s, but we still sometimes see moire effects in graphs that are not using colour, and Tufte recommends instead that we different shades of grey.



moiré vibration

''.JASA Style Sheet," Journal of the American Statistical Association, 
71 (March 1976), 260-261, from Tufte (2007). 
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�An example of the detrimental effect of moire vibration can be found in this graph -  the bars and the moire effect inside of them took 113 line strokes and are quite confusing to the human eye- is the division and separation between bars seem obvious to you?  The vibrating lines themselves are quite poorly drawn, their spacing is not even, and they are misaligned with the vertical axis.



The Grid

From Tufte (2007). 

Presenter
Presentation Notes
Another part of chartjunk is dark grid lines. They add a lot of clutter, they do not always carry extra information that help us understand the graph. And they  produce a lot graphic activity that take attention away from the crucial data information.�Tufte argues that this grid camouflages the profile of the data in this age and sex pyramid of the population of France in 1967, and is much improved when we remove all of the grid lines from the background, which emphasizes the data (which is the most important part!)



The Duck

• redundant data ink added for graphical 
decoration that results in “self-promoting 
graphical duck”

• A graph becomes a duck “when the 
overall design purveys Graphical Style rather 
than quantitative information”.

From Tufte (2007). 
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Chartjunk is all non-data ink, or redundant data ink, that is added for graphical decoration. Importantly, it does not relate to artistic considerations, but to the elements that are added that make the graph busier and harder to understand. This includes overly busy grid lines and excess ticks or redundant representations of the simplest data.�Using too much chartjunk results in the creation of a “self-promoting graphical duck”.�A graph  becomes a  duck “when  the overall  design purveys  Graphical Style  rather than  quantitative  information”.�The expression derives from the “Big Duck” building, where the whole structure itself is decoration:�����



An Example 
of a 
graphical 
duck
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This is an example, from magazine American Education on the age structure of college enrollment from 1972 to 1976. Note how the graph uses a lot of ink to show very simple information. Then, the three dimensional elements divided by age - over 25, or under 25 (that are at the top and bottom of the graph), are redundant because the division adds up to 100%. Tufte said that “this may well be the worst graphics to ever find its way into print”.�Can you think of any “Big Duck” graphs? �
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