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Evaluation 
What is Graphical Excellence? 
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Resources 
• Envisioning Information 

by Edward R. Tufte, Graphics Press, 1990 

• Visual Explanations 
by Edward R. Tufte, Graphics Press, 1997 

• The Visual Display of Quantitative Information 
by Edward R. Tufte, Graphics Press, 2001 
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GRAPHICAL EXCELLENCE 
VDQI Chapter 1 
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Graphics reveal data. 
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VDQI Example (p13) 
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VDQI Example (p13) 
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VDQI Example (p14) 
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Graphical Excellence 
• Avoid distorting the data 
• Reveal data at different levels of detail 
• Present many numbers in a small space 
• Encourage comparison 
• Encourage viewers to think about the data, 

not graphic design, etc. 
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VDQI Example (p37) 

700 Words 
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VDQI Example (p37) 
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VDQI Example (p49) 

Hundreds of 
Publications 
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VDQI Example (p18) 

21,000  
Numbers 



Sophie Engle 
sjengle@cs.usfca.edu 

Graphical Excellence 
• Avoid distorting the data 
• Reveal data at different levels of detail 
• Present many numbers in a small space 
• Encourage comparison 
• Encourage viewers to think about the data, 

not graphic design, etc. 
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VDQI Example (p24) 
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VDQI Example (p29) 
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Graphical Excellence 
• A mater of substance, statistics, and design 
• Consists of ideas communicated with clarity, 

precision, and efficiency 
• Greatest number of ideas in shortest time 

and smallest space 

• Nearly always multivariate 
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Graphical Excellence 

“…requires telling the truth about the data.” 
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GRAPHICAL INTEGRITY 
VDQI Chapter 2 

Spring 2015 Module II 
MSAN 622 Information Visualization 

18 



Sophie Engle 
sjengle@cs.usfca.edu 

Graphical Integrity 

• Missing scales and labels 
• Missing context 

• Distorting scales 
• Distorting design 
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VDQI Example (p54) 
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VDQI Example (p54) 

bottom of scale  
≈ -$4,200,000 
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VDQI Example (p54) 
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VDQI Example (p54) 

• Pseudo-decline 
• Comparing full years to a 

half year 
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Graphical Integrity 

• Missing scales and labels 
• Missing context 

• Distorting scales 
• Distorting design 
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VDQI Example (p74) 
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VDQI Example (p74) 

• Missing context 
• Which pattern did this 

segment come from? 
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VDQI Example (p74) 

Connecticut 

New York 

Connecticut 
Massachusetts 

Rhode Island 
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Graphical Integrity 

• Missing scales and labels 
• Missing context 

• Distorting scales 
• Distorting design 
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Distortion  
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Distortion: Problem 

• Perceived area grows more slowly  than actual area 
• Perception changes per user 

• Perception changes with experience 
• Perception is context-dependent 
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Distortion: Solution* 

• Physical representation should be directly 
proportional to numerical quantities 

• Use clear and detailed labeling 
•  Label important events in data 
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Lie Factor 

Lie factor should be close to one 
i.e. 1.05 > Lie Factor > 0.95 
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Lie Factor = 
size of effect shown in graphic 

size of effect in data 
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VDQI Example (p57) 

27.5−18.0
18.0

= 0.53 5.3− 0.6
0.6

= 7.83 Lie Factor = 7.83
0.53

=14.8



Sophie Engle 
sjengle@cs.usfca.edu Spring 2015 Module II 

MSAN 622 Information Visualization 

34 

VDQI Example (p69) 

•  Lie factor of 2.8 
• Additionally: 
- Exaggeration from 

perspective 
-  Incorrect horizontal 

spacing 
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VDQI Example (p71) 

• Surface area lie factor: 9.4 
• Volume lie factor: 59.4 

• Don’t use 2D or 3D to 
show 1D data! 
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Graphical Integrity 

• Missing scales and labels 
• Missing context 

• Distorting scales 
• Distorting design 
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VDQI Example (p58) 
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VDQI Example(p60) 
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VDQI Example (p60) 
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Graphical Integrity 
• Missing scales and labels 
• Missing context 

• Distorting scales 
• Distorting design 
- Show data variation, not design variation 
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VDQI Example (p61) 

• Vertical Scales 
- 1973 to 1978: 

$8.00 per inch 
- 1979: $4.00 per inch 

• Horizontal Scales 
- 1973 to 1978: 

3.8 years per inch 
- 1979: 0.57 years per in 
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VDQI Example (p61) 
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VDQI Example (p69) 

how to compare area? 
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GRAPHICAL INTEGRITY 
Government Spending Example 
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VDQI Example (p64) 
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Graphical Integrity 

• Tall versus wide graphic emphasizes growth 
• Wide versus tall graphic emphasizes time 

• Gimmicks emphasizes different aspects 
• Counts versus ratios don’t provide context 
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VDQI Example (p64) 
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Graphical Integrity 

• Tall versus wide graphic emphasizes growth 
• Wide versus tall graphic emphasizes time 

• Gimmicks emphasizes different aspects 
• Counts versus ratios don’t provide context 
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VDQI Example (p64) 
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Graphical Integrity 

• Tall versus wide graphic emphasizes growth 
• Wide versus tall graphic emphasizes time 

• Gimmicks emphasizes different aspects 
• Counts versus ratios don’t provide context 
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VDQI Example (p66) 
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VDQI Example (p66) 

3D makes 
newer bars 
tower over 
others 

upward 
arrows 
emphasize 
growth 

not adjusted 
for inflation/
deflation 

total,  
not ratio 
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VDQI Example (p66) 

remove design  
distortion 
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Graphical Integrity 

• Tall versus wide graphic emphasizes growth 
• Wide versus tall graphic emphasizes time 

• Gimmicks emphasizes different aspects 
• Counts versus ratios don’t provide context 
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VDQI Example (p66) 

adjust for population  
growth and inflation 
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VDQI Example (p66) 

towering  
budget increases 
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VDQI Example (p66) 

actual decrease in  
per-capita spending 
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Lessons Learned 
• Beware emphasis caused by tall versus  

wide graphs 

• Beware gimmicks overemphasizing data 
• Beware counts versus ratios 

• Beware un-adjusted numbers (e.g. dollars versus 
dollars adjusted for inflation) 
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GRAPHICAL REDESIGN 
VDQI Chapter 4 
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Above all else, show the data. 
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VDQI Example (p91) 
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VDQI Example (p91) 
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Data-Ink Ratio 

Spring 2015 Module II 
MSAN 622 Information Visualization 

63 

Data-Ink Ratio = 
data-ink 

total ink used in 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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VDQI Example (p93) 

• Nothing can be erased 
without losing 
information 
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VDQI Example (p94) 

data-ink: low data-ink: high 
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Graphic Redesign 
• Maximize the data-ink ratio, within reason. 
• Erase non-data-ink, within reason. 
- Some ornamentation, axis labels, etc. is okay. 

• Erase redundant data-ink, within reason. 
- Some redundancy is useful. 

• Revise and edit. 
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VDQI Example (p102) 

data-ink: 
low 
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VDQI Example (p102) 

remove 
grid? 
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VDQI Example (p102) 

remove 
lines? 
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VDQI Example (p102) 

remove 
both? 
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VDQI Example (p102) 

final 
version 
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DATA DENSITY 
VDQI Chapter 8 
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Data Density 
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Data Density = 
number of entries in data matrix 

area of data graphic 
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VDQI Example (p165) • Annual Sunshine Record 

1,000 numbers per square inch 
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VDQI Example (p161) 

tables /
matrices 
are 
dense 
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VDQI Example (p42) 

small multiples are dense 
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QUESTIONS 
http://sjengle@cs.usfca.edu/  


