
Logistics

u Ask for help! Hoss and I both have office hours that you can come to 
for help.

u Final exam time: 12:30pm May 7th.
u You should have completed your initial exploration and decided on 

the questions you want to investigate.
u This week you should be defining the hypotheses you will use to answer 

your questions.
u You should also be deciding on an experimental design.
u Think about potential extraneous and nuisance variables.
u Look into the Graduate Student Resource Center
https://unmgrc.unm.edu/support-services/individual-consultations.php
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Charts and Plots
MATTHEW FRICKE

1.0 – SEND CORRECTIONS TO MFRICKE@UNM.EDU
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Plots should…

u Show the data

u induce the viewer to think about the substance rather than about 
methodology, graphic  design, the technology of graphic production, or 
something else 

u avoid distorting what the data have to say 

u present many numbers in a small space 

u make large data sets coherent 

u encourage the eye to compare different pieces of data 
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Plots should…

u reveal the data at several levels of detail, from a broad overview to the 
fine structure 

u serve a reasonably clear purpose: description, exploration, tabulation, or 
decoration 

u be closely integrated with the statistical and verbal descriptions of a data 
set
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Graphics should reveal data
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Graphics should reveal data
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Graphics should reveal data
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Time series 8

Outgoing congressional mail (tax payer expense)



Time series 9

Outgoing congressional mail (tax payer expense)

Elections are in October



Relational Graphs 10

Scatter plots 
almost force 
you to see 
causation

Report of the Advisory Committee to the Surgeon General, Smoking 
and Health (Washington, D.C., 1964), p. 176; based on R. Doll, "Etiology 
of Lung Cancer," Advances in Cancer Research, 3 (1955), 1-50. 
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But can also …
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Edward R. Dewey and Edwin F. Dakin, 
Cycles: The Science of Prediction (New 
York, 1947), p. 144

Scatter plots 
almost force 
you to see 
causation
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Principles of Graphical Excellence

• The well-designed presentation of interesting data: a matter of substance, of statistics, 
and of design

• Consists of complex ideas communicated with clarity, precision, and efficiency

• Gives to the viewer the greatest umber of ideas in the shortest time with the least 
[pixels] in the smallest space

• Nearly always multivariate

• Tells the truth about the data

• graphics are instruments for reasoning about quantitative information.
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Day Mines, Inc., 1974 Annual Report, p. 1. 
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In a New York Time’s article about declining travel 
agent commissions.

New York Times, August 8, 1978, p. D-1. 
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Donald T.Campbell and H. Laurence Ross, "The Connecticut Crackdown on Speeding: Time Series Data in Quasi Experimental Analysis," 
in Edward R.. Tufte, ed., The Q�umtitative A11alysis of Social Problems (Reading, Mass., 1970), 110-125. 
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Pravda, May 24, 1982, p. 2. 



Lie Factor

Lie factor =
size of e↵ect shown in graphic

size of e↵ect in data
<latexit sha1_base64="xf0Pw6WECjW+gpICeHm9nTWKaGc="></latexit>
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New York Times, August 9, 1978, p. D-2. 
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New York Times, August 9, 1978, p. D-2. 

Actual Change Apparent Change
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New York Times, August 9, 1978, p. D-2. 
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Mary Eleanor Spear, Charting Statistics (New York, 1952), p. 5
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“Everyone spoke of an information overload, but what there 
was in fact was a non-information overload.”

- Richard Saul Wurman, What-If, Could-Be (Philadelphia, 
1976) 



Data-ink Ratio
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Data-ink ratio =
data-ink

total ink
<latexit sha1_base64="bwxHSMHVE1u41FL8m2Frzf1E8uE=">AAACJ3icbZBNS8NAEIY3ftb6FfXoZbEIXiyJCnpRinrwWMFWoS1lst3o0s0m7E7EEvJvvPhXvAgqokf/ids2B78GFl6ed4bZeYNECoOe9+FMTE5Nz8yW5srzC4tLy+7KatPEqWa8wWIZ66sADJdC8QYKlPwq0RyiQPLLoH8y9C9vuTYiVhc4SHgngmslQsEALeq6R23kd5idAsK2UH2qhzw/bIcaWDb2eoWX5wXAGEHSEem6Fa/qjYr+FX4hKqSoetd9bvdilkZcIZNgTMv3EuxkoFEwyfNyOzU8AdaHa96yUkHETScb3ZnTTUt6NIy1fQrpiH6fyCAyZhAFtjMCvDG/vSH8z2ulGB50MqGSFLli40VhKinGdBga7QnNGcqBFcC0sH+l7AZsRGijLdsQ/N8n/xXNnaq/W90536vUjos4SmSdbJAt4pN9UiNnpE4ahJF78kheyKvz4Dw5b877uHXCKWbWyI9yPr8Amw2oQg==</latexit>
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John Tyler Bonner, 
Size and Cycle: An 
Essay on the 
Structure of 
Biology (Prince
ton, 1965), p. 17. 

Data-ink ratio=0.8-0.9
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Data-ink ratio=0.7

Edward R. Tufte, ed., The Quantita tive Analysis of Social Problems (Reading, Mass., 1970), p. 267 
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Data-ink ratio=0

William]. Crotty, ed., Public Opinion and Politics: A Reader (New York, 1970), p. 364. 
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Communicate a lot about the data concisely. 

Mean

At least one plot using notched box-
plot required for assignment. 

David’s Statistics 2010
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Is the data underlying this box plot Gaussian distributed?

Mean
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Robert McGill, John W. Tukey, 
and Wayne A. Larsen, 
"Variations of Box Plots," 
American Statistician, 32 
(1978), 12-16. 

https://www.tandfonline.com/doi/pdf/10.1080/00031
305.1978.10479236

Assigned Reading:

What would you conclude from this plot?

https://www.tandfonline.com/doi/pdf/10.1080/00031305.1978.10479236


Logistics 

u Assignment 3 Due in:

u 4 days, 6 hours, 3 minutes, 33 seconds

u 102.06 h

u 6123.55 min

u 367413 s
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34
Violin plots show the 
distribution even more 
clearly
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Showing p-values

NS: p ≥ 0.05

*: p < 0.05

**: p < 0.01

***: p < 0.001

****: p < 0.0001



12 Simple Rules for Better Figures
36

Rougier NP, Droettboom M, Bourne PE (2014) Ten Simple Rules for Better Figures. PLoS Comput Biol 10(9): e1003833. 
https://doi.org/10.1371/journal.pcbi.1003833

Rule 1: Know your audience
Rule 2: Identify your message
Rule 3: Adapt the figure to the support medium
Rule 4: Captions are not optional
Rule 5: Do not trust the defaults
Rule 6: Use color effectively
Rule 7: Do not mislead the reader
Rule 8: Avoid “Chartjunk”
Rule 9: Message trumps beauty
Rule 10: Get the right tool
Rule 11: Make sure every element is legible when printed
Rule 12: DO NOT CUT AND PASTE BITMAP GRAPHICS



Figure 1. Know your audience.

Rougier NP, Droettboom M, Bourne PE (2014) Ten Simple Rules for Better Figures. PLOS Computational Biology 10(9): 
e1003833. https://doi.org/10.1371/journal.pcbi.1003833
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

Published in The New York Times

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833


Figure 2. Identify your message.

Rougier NP, Droettboom M, Bourne PE (2014) Ten Simple Rules for Better Figures. PLOS Computational Biology 10(9): 
e1003833. https://doi.org/10.1371/journal.pcbi.1003833
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

Figure 2. The superior 
colliculus (SC) is a 
brainstem structure at the 
crossroads of multiple 
functional pathways. The 
relationship between retina 
and the neurons is 
logarithmic.

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833


Figure 3. Adapt the figure to the support medium.

Rougier NP, Droettboom M, Bourne PE (2014) Ten Simple Rules for Better Figures. PLOS Computational Biology 10(9): 
e1003833. https://doi.org/10.1371/journal.pcbi.1003833
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

Journal Paper Oral Presentation

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833
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Rule 4: Captions are NOT optional

This is where you explain how your figure is supposed to work. Also include the 
message your figure conveys.



Figure 5. Do not trust the defaults.

Rougier NP, Droettboom M, Bourne PE (2014) Ten Simple Rules for Better Figures. PLOS Computational Biology 10(9): 
e1003833. https://doi.org/10.1371/journal.pcbi.1003833
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833


Figure 6. Use color effectively.

Rougier NP, Droettboom M, Bourne PE (2014) Ten Simple Rules for Better Figures. PLOS Computational Biology 10(9): 
e1003833. https://doi.org/10.1371/journal.pcbi.1003833
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833


Figure 7. Do not mislead the reader.

Rougier NP, Droettboom M, Bourne PE (2014) Ten Simple Rules for Better Figures. PLOS Computational Biology 10(9): 
e1003833. https://doi.org/10.1371/journal.pcbi.1003833
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833


Figure 8. Avoid chartjunk.

Rougier NP, Droettboom M, Bourne PE (2014) Ten Simple Rules for Better Figures. PLOS Computational Biology 10(9): 
e1003833. https://doi.org/10.1371/journal.pcbi.1003833
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833


Figure 9. Message trumps beauty.

Rougier NP, Droettboom M, Bourne PE (2014) Ten Simple Rules for Better Figures. PLOS Computational Biology 10(9): 
e1003833. https://doi.org/10.1371/journal.pcbi.1003833
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833
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10: Get the right tool

• Matlab
• Matplotlib
• R
• Inkscape
• Gimp
• GNUPlot
• Latex Pgfplots
• Adobe Illustrator (great but expensive and ldarning

curve)



47
Next…

Analysis of Variation
Tukey’s Honestly Significantly Difference Test
Cohen’s Effect Size Calculation


