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Types of geographic data

Points Lines Polygons
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Polygons can be regular or irregular
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A choropleth map is one in 
which areas (polygons) are 

shaded according to some value
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http://gispopsci.org/maup/

“The areal units (zonal objects) 
used in many geographical studies 

are arbitrary, modifiable, and 
subject to the whims and fancies of 

whoever is doing, or did, the 
aggregating”

- Stan Openshaw

Modifiable Areal Unit Problem
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Lunzer and McNamara, tinlizzie.org/histograms

http://tinlizzie.org/histograms


wikipedia: Elkanah Tisdale (1771-1835) (often falsely attributed to Gilbert Stuart)[1] - Originally published in the Boston Centinel, 1812.

Gerrymandering

https://commons.wikimedia.org/w/index.php?curid=6030613
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North Carolina’s 12th district
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California’s 33rd district
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Gerrymandering school districts
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http://theconversation.com/how-zip-codes-nearly-masked-the-lead-problem-in-flint-65626

http://theconversation.com/how-zip-codes-nearly-masked-the-lead-problem-in-flint-65626


flickr: mulad

Point data

Polygon dataside-scaling

up-scaling down-scaling

Polygon data

Change of support methods
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Working with the sf and mapview packages

Joint work with students Eva Gjekmarkaj, Junzhou Liu, Yvonne Niyonzima, Carolyn Stephen, Zixian Li. Exploring MAUP using Flint water data



https://www.nytimes.com/2019/04/25/us/flint-water-crisis.html
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Sampling distributions
Statisticians often talk about p-values, 
which are how likely a particular 
outcome would be, if the null hypothesis 
were true. 
- If this drug really had no effect on 
cancer, how likely would it be to see this 
much improvement just by chance? 
- If there was no correlation between 
income and test scores, how likely 
would it be to see this strong of a 
relationship just by chance? 
- If we flipped a coin 100 times, how 
likely would it be to get more than 60 
heads?



- Algorithms can foster a more democratic society  
http://bit.ly/AlgorithmsCho Nature, June 2018.  

- Toward a talismanic redistricting tool: A computational method for 
identifying extreme redistricting plans. Cho and Yan Liu  
http://bit.ly/TalismanicMaps Election Law Journal 15(4), 2016. 

- Technology-enabled coin flips for judging partisan gerrymandering.  
http://bit.ly/TechFlips  Southern California Law Review Postscript 93, 2019.

From Technology-enabled coin flips for 
judging partisan gerrymandering. 

 Wendy K Tam Cho
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http://bit.ly/TechFlips
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