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different areal 
boundaries can 
suggest different 
conclusions about 
the same data



so can different 
data classification
schemes





EQUAL INTERVAL

divides the data into 
equal size classes (e.g., 
0-10, 10-20, 20-30, etc.) 
and works best on data 
that is generally spread 
across the entire range.

CAUTION: Avoid equal 
interval if your data are 
skewed to one end or if 
you have one or two 
really large outlier values



QUANTILES

create attractive maps 
that place an equal 
number of observations 
in each class: If you 
have 30 counties and 6 
data classes, you’ll have 
5 counties in each class.



QUANTILES

CAUTION: The problem 
with quantiles is that 
you can end up with 
classes that have very 
different numerical 
ranges (e.g., 1-4, 4-9, 
9-250…the last class is 
huge)



NATURAL BREAKS

a kind of “optimal” 
classification scheme 
that finds class breaks 
that (for a given number 
of classes) will minimize 
within-class variance 
and maximize 
between-class 
differences. 



NATURAL BREAKS

CAUTION: each dataset 
generates a unique 
classification solution, 
preventing comparisons 
across maps



MANUAL

there are many times 
we need to manually set 
class breaks. consider:

are there important 
break points that need 
to be “hardwired” into 
your class breaks? 

does one of the class 
breaks need to be the 
mean? Is this map part 
of a series?





https://www.andrewheiss.com/blog/2025/02/19/ggplot-histogram-legend/#bonus-use-points-instead-of-choropleths


classification can 
lead and mislead



but so can the 
geography itself



which of these is correct? both? neither??



MAUP is a source of statistical bias in aggregated 
data

it states that patterns in data can be a result of the 
choice of district boundaries as much as the 
real-world patterns in the phenomena being 
studied

MAUP is particularly problematic in spatial analysis 
and choropleth maps

modifiable areal unit problem
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four square districts

sixteen square districts

four triangular districts





how should this 
affect your 
geospatial
analysis?





https://www.andrewheiss.com/blog/2025/02/19/ggplot-histogram-legend/#bonus-use-points-instead-of-choropleths
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different 
boundaries can 
suggest different 
conclusions about 
the same data



so can different 
data classification
schemes



before moving on,
let’s discuss how

these kinds of
maps are made



- geospatial feature data
- consists of multiple files
- drag and drop into ArcGIS Pro, 

instantly render

shapefile

- tabular attribute data
- single file (.csv, .xlsx)
- need to plot, either as XY data 

or through geocoding

spreadsheet
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sometimes, we 
want to connect 
tabular data to 
spatial data



this is called a
table join





areal unit, 
like a zip 
code or 
census 
tract



attribute from
a table that

we want
to join with
the feature



common identifier for creating the join



this process is 
common for 
making 
choropleth maps


