
Presenting
 Results
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1. Visualization



3

● “At their best, graphics are instruments for reasoning.”
– Edward Tufte

● “Numerical quantities focus on expected values, graphical 
summaries on unexpected values.”
– John Tukey

● “The greatest value of a picture is when it forces us to 
notice what we never expected to see.”
– John Tukey

● “If I can t picture it, I can t understand it.’ ’ ”
– Albert Einstein
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● Given two variables where:
X = 54.26 (SD = 16.76)
Y = 47.83 (SD = 26.93)
rX,Y = -.06

● What do these data look like?
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This?

No, X = 54.02, Y = 48.09, rX,Y = .32
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This?

Yes, X = 54.26, Y = 47.83, rX,Y = -.06
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Or this?Or this?

Yes, X = 54.26, Y = 47.83, rX,Y = -.06
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Elements of

Good Data Visualizatio
n

● Self sufficiency
● Efficient information transfer
● Data-to-ink ratio
● Follow conventions & readers  ’
expectations
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Bad Graphs

http://junkcharts.typepad.com
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Bad Graphs
(cont.)

http://junkcharts.typepad.com
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Bad Graphs
(cont.)

http://junkcharts.typepad.com
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Bad Graphs
(cont.)
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Bad Graphs
(cont.)
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Bad Graphs
(cont.)
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Bad Graphs
(cont.)
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Bad Graphs (con
t.)

http://junkcharts.typepad.com
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Huff, D. (1993). How to Lie with Statistics. W. W.Norton & Co.

Bad Graphs (con
t.)
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Bad Graphs (con
t.)
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Bad Graphs
(cont.)
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Pie Charts
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Pie Charts
(cont.)

Murray, C. (2012). The new American divide. The Wall Street Journal
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Pie Charts
(cont.)



26

Pie Charts
(cont.)
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Pie Charts:

Some Alternative
s

25

https://www.sciencealert.com/most-experts-avoid-using-pie-charts-heres-why
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Pie Charts:

Some Alternative
s (cont.)

17
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Pie Charts:

Some Alternative
s (cont.)
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Pie Charts:

Some Alternative
s (cont.)

17
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People killed in terrorist 
attacks 2015  2020–  
웃 Europe웃 Africa

Pie Charts:

Some Alternative
s (cont.)

27

https://ourworldindata.org/terrorism
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Pie Charts:

Some Alternative
s (cont.)

27

https://xkcd.com/1338/
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Pie Charts:

Some Alternative
s (cont.)

From: Bar-On, Y. M., Phillips, R., & Milo, R. (2018)

Biomass Distribution on Earth

https://articles.viriya.net/the_biomass_distribution_on_earth.pdf
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Elements of

Good Data Visualizatio
n

● Self sufficiency
● Efficient information transfer
● Data-to-ink ratio
● Follow conventions & readers  ’
expectations
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Self
Sufficiency

● Can the figure be understood on its own
– E.g., can the figure be understood divorced 

from the numbers or data?
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Self
Sufficiency

 (cont.)



39

Self
Sufficiency

 (cont.)
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Self
Sufficiency

 (cont.)
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Self
Sufficiency

 (cont.)
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Bad Graphs
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Bad Graphs

http://junkcharts.typepad.com
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Elements of

Good Data Visualizatio
n

● Self sufficiency
● Efficient information transfer
● Data-to-ink ratio
● Follow conventions & readers  ’
expectations
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Efficient
information tran

sfer

● How much information is 
conveyed

● How quickly & easily is it 
to understand

● N.b., many argue to 
convey a few, important 
pieces of information in a 
given figure
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  Efficient
  information tran

sfer (cont
.)
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 Snow, John (1849). On the Mode of Communication of Cholera. London: John Churchill.

https://collections.nlm.nih.gov/ext/cholera/PDF/0050707.pdf
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Efficient
information tran

sfer (cont
.)

(Hypothetical) schematic of evidence presented to Abraham Wald & the 
rest of the Statistical Research Group, WWII

https://medium.com/@penguinpress/an-excerpt-from-how-not-to-be-wrong-by-jordan-ellenberg-664e708cfc3d
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Huanan Market: A 
wet  market “ ”

where wild animals 
were illegally sold.

WIV: Wuhan 
Institute of Virology
Cited in a Goats & Soda article from:
Holmes, E. C et al. (2021, July 7). The 
Origins of SARS-CoV-2: A Critical 
Review (Version 1.0.2). Zenodo. 
http://doi.org/10.5281/zenodo.5112546

https://www.npr.org/sections/goatsandsoda/2021/07/19/1016005828/new-data-leads-to-rethinking-once-more-where-the-pandemic-actually-began?utm_source=pocket_mylist
https://zenodo.org/record/5112546
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Efficient
information tran

sfer (cont
.)

Charles Joseph Minard
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  Efficient
  information tran

sfer (cont
.)
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  Efficient
  information tran

sfer (cont
.)
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  Efficient
  information tran

sfer (cont
.)
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  Efficient
  information tran

sfer (cont
.)
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   Efficient

   information tran
sfer (cont

.)

Number of College Graduates per State

http://www.nefariousplots.com/figures/9
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   Efficient

   information tran
sfer (cont

.)
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   Efficient

   information tran
sfer (cont

.)

Each section contains 10% of the human 
population (c. 2020)
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   Efficient

   information tran
sfer (cont

.)
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World population growth rates 2015  2050–

   Efficient

   information tran
sfer (cont

.)

https://worldmapper.org/maps/population-increase-2015-2050/
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   Efficient

   information tran
sfer (cont

.)
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   Efficient

   information tran
sfer (cont

.)

Source: Gu, D., Andreev, K., & Dupre, M. E. (2021). Major trends in population 
growth around the world. China CDC weekly, 3(28), 604 613. –
https://doi.org/10.46234/ccdcw2021.160

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8393076/
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Age dependency ratio, 2021
The age dependency ratio is the sum of the young population (under age 15) and elderly population (age 65 and 
over) relative to the working-age population (ages 15 to 64). Data are shown as the number of dependents per 100 
working-age population.

No data 50% 60% 70% 80% 90% 100%

Source: United Nations, World Population Prospects (2022) •

   Efficient

   information tran
sfer (cont

.)
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   Efficient

   information tran
sfer (cont

.)

2014 values, source the World Bank
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   Efficient

   information tran
sfer (cont

.)

All of the earthquakes with magnitudes (MW) greater than 5.0 
from 2010  2020–
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   Efficient

   information tran
sfer (cont

.)

Elliott, K. (March 31, 2015). Where carbon emissions are greatest. Washington Post.

https://www.washingtonpost.com/graphics/national/carbon-emissions-2015/
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   Efficient

   information tran
sfer (cont

.)
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   Efficient

   information tran
sfer (cont

.)
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Nutt, D., King, L. A., Saulsbury, W., 
Blakemore, C. (2007). Development of a 
rational scale to assess the harm of drugs 
of potential misuse. Lancet. 369, 1047–
1053. doi:10.1016/s0140-6736

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(07)60464-4/fulltext
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Efficient
information tran

sfer (cont
.)
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Efficient
information tran

sfer (cont
.)
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Efficient
information tran

sfer (cont
.)
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A Surgeon’s Journey Through Research & Design

Efficient
information tran

sfer (cont
.)

https://www.surgeryredesign.com/resources
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Efficient
information tran

sfer (cont
.)
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NYC & Environs
Ethnicities & Densities
Blue = African-American
Green = Asian-American
Red = European-American
Yellow = Latin-American

Good Use of Color
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Etrych, T., Kovář, L., Strohalm, J., Chytil, P., Říhová, B., & Ulbrich, 
K. (2011). Biodegradable star HPMA polymer–drug conjugates: 
Biodegradability, distribution and anti-tumor efficacy. Journal of 
Controlled Release, 154(3), 241-248.

(Pretty)
Good Use of Color

https://articles.viriya.net/1-s2.0-S0168365911004032-main.pdf
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Good Use of Color
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Good Use of Color

Rug Patterns of 
Afghanistan
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Elements of

Good Data Visualizatio
n

● Self sufficiency
● Efficient information transfer
● Data-to-ink ratio
● Follow conventions & readers  ’
expectations
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Data-to-Ink

Ratio
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Data-to-Ink

Ratio



87

Elements of

Good Data Visualizatio
n

● Self sufficiency
● Efficient information transfer
● Data-to-ink ratio
● Follow conventions & readers  ’
expectations
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Follow conventi
ons

& readers  expecta
tions’

● Label axes, give titles, consider a legend
– Use title as the figure s message’
– Consider labeling elements within the figure

● Time progresses from left to right
– Or clockwise

● Changes in color track changes in 
conditions
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Follow conventi
ons

& readers  expecta
tions ’

(cont.)

● Use same scale for all parts of a figure
– And between figures if possible

● Area of objects scale magnitude
– But humans are bad at comparing areas
– Lengths are much easier

● x-Axis on histograms & bar charts is zero
– Or clearly marked as not
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100



101
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Another—even better—chart 
is at: https://xkcd.com/1732/

https://xkcd.com/1732/
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The contents of any one panel are dependent on the contents of every 
panel including itself. The graph of panel dependencies is complete and 
bidirectional, and each node has a loop.
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2. Text
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Writing Results

Sections
● Tell a story

– Hopefully about how your data address your research 
goals / hypotheses

● Use figures & tables as talking points
– Describe the figure (nearly restating the title & legend)
– Guide the reader through the main points made by the 

figure
● Use statistics as citations  to support “ ”
assertions
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Writing Results

Sections (c
ont.)

● Text in Results can also clarify unclear 
points in figures
– And qualifications to analyses

● That may be further considered in Discussion & 
Limitations sections

● Results vs. Discussion sections:
– Results: Just the facts (and how to understand them)
– Discussion: Interpreting the facts, discussing their 

implications for research & practice
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   References & Resources

● Junk Charts (https://junkcharts.typepad.com/)
● U. of Leicester: Presenting numerical data
● The unspoken rules of visualisation (and when to break them)
● Tableau: Data visualization beginner's guide:

 A definition, examples, and learning resources
● Avinash Kaushik: 7 Data Presentation Tips
● Lots more from United Nations Economic Commission for 

Europe
● Writing results for dissertations

https://junkcharts.typepad.com/
https://www2.le.ac.uk/offices/ld/all-resources/numerical-data/numerical-data
https://datajournalism.com/read/longreads/the-unspoken-rules-of-visualisation-and-when-to-break-them
https://www.tableau.com/learn/articles/data-visualization
https://www.tableau.com/learn/articles/data-visualization
https://www.kaushik.net/avinash/data-presentation-tips-focus-think-simplify-visualize/
https://www.unece.org/stats/documents/writing/MDM_Part2_English.pdf
https://www.unece.org/stats/documents/writing/MDM_Part2_English.pdf
https://www.oxbridgeessays.com/blog/writing-results-section-dissertation/
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More Resources
● XKCD s chart of the average temperature of the earth: ’

https://xkcd.com/1732/. It s too long for here, but very eye-opening’
● Information Is Beautiful , an website devoted to presenting interesting 

data (many fields & interests). Including:
– The MicrobeScope: Deadliness, contagiousness, n sufferers, media 

coverage and more of various microbes
– Snake Oil Sports Supplements? What can you take to actually 

improve performance, according to science?
– The longevity of a married, happy-go-lucky, outdoors-loving, sex-

mad, hippy, party girl in senior management with a cat
● The Fallen of World War II , a gorgeously presented video of those 

deaths and the value of the Long Peace we re now loosing’
● 3D Map of Galaxies, a rotating map of surveyed galaxies around the 

Milky Way (our to ~13 billion light years)
● VizWorld: A website about visualizations with a concentration on 

economics & innovative thinkers  (“ ” https://vizworld.com/)

https://xkcd.com/1732/
https://informationisbeautiful.net/data/
https://informationisbeautiful.net/visualizations/the-microbescope-infectious-diseases-in-context/
https://informationisbeautiful.net/visualizations/snake-oil-sports-supplements/
https://vimeo.com/128373915?fbclid=IwAR13pferZBrqp-UdrxJezmt5GaH5yX5qvaw79_Z0EvTWgBjJFnDxxK5XV_U
https://cosmicstructures.com/
https://vizworld.com/
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