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How Bivariate Maps Work
▸ “I’m glad you’re researching bivariate maps, 

because I hate them.”
▸ Bivariate maps are powerful but have a problem 



How Bivariate Maps Work
▸ Our understanding of bivariate maps is less than 

systematic.



How Bivariate Maps Work
▸ By combining 2 visual variables (size, shape, 

value…) and 2 symbol dimensionalities 
(point, line, polygon…)



How Bivariate Maps Work
▸ We can create an exhaustive list of potential 

bivariate map symbols (some are more sensible 
than others…)



How Bivariate Maps Work
▸ All bivariate maps contain two emergent visual variables 

that encode the relationship.
▸ (The two additional information axes: + and - )



Bivariate Maps and Selective Attention
▸ Selective Attention : the superpower 

to 'tune in' & 'tune out' stimuli



Bivariate Maps and Selective Attention

● Good: parsing individual 
distributions (find all dark 
shapes)

● Bad: parsing their relationship 
(find the black hexagons)

● Good: parsing relationships 
(find the small rectangles)

● Bad: parsing their individual 
distributions (find the equally 
wide rectangles)



Bivariate Maps and Selective Attention
▸ Configural & Asymmetrical : somewhere in 

between separable & integral



Bivariate Maps and Selective Attention
▸ The relevance to bivariate maps is obvious, but...



Bivariate Maps and Selective Attention
▸ Speeded classification is very different from  

map reading



An Empirical Study on Bivariate Maps

▸ Performance testing 8 bivariate maps
▸ (2 from each form of selectivity)



An Empirical Study on Bivariate Maps
▸ Compare two areas that fall along the four 

axes:
▸ X: high X vs low X

▸ Y: high Y vs low Y

▸+: Both high vs both low

▸ -: Y>X vs X>Y

▸ At both elementary (1 unit) and general 
(multiple units) levels



An Empirical Study on Bivariate Maps

▸ Notes on balancing (it was a doozy)



An Empirical Study on Bivariate Maps

▸ n = 55
▸ Accuracy and Reaction Time 

collected
▸ Also: info on Expertise (30 undergrads 

problem)
▸ And an Outro survey:

▸ Visually Displeasing ↔ Visually Appealing

▸ Hard to Read ↔ Easy to Read

▸ etc



An Empirical Study on Bivariate Maps

(preliminary)
Results!



▸ Accuracy



▸ Accuracy



An Empirical Study on Bivariate Maps



An Empirical Study on Bivariate Maps



▸ Reaction Times



▸ Reaction Times



▸ Thanks!

▸ Special Thanks:
▸ Robert Roth
▸ UW Madison Trewartha Fund
▸ All Survey Participants
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