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Taxonomies are Everywhere:

The Dewey Decimal System
000 Computers and general reference

100 Philosophy and psychology

200 Religion

300 Social sciences

400 Language

500 Science

600 Technology

700 Arts and Recreation

800 Literature

900 History and geography
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Taxonomies are Everywhere:

Systematics

Ranunculales

Ranunculus

Ranunculaceae

Magnoliopsida

Tracheophyta

Ranunculus asiaticus 

Plantae kingdom

phylum

class

order

family

genus

species
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Conflicting Taxonomies Often Arise 

Gray 
1834

Kral 
1998

Chapman
1860

Adapted from R. Peet
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Different Taxonomies Can Yield Different Results

Predicted Distribution of Anhinga 

melanogaster based on Clement's 

4th Edition

Predicted Distribution of Anhinga 

melanogaster based on Clement's 

5th Edition
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Georeferenced observation data from www. GBIF .org . 
Distribution maps: GARP niche modeling in Kepler .

http://www.gbif.org/
http://www.gbif.org/
http://www.gbif.org/
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Problem Statement

ÅWhat are taxonomies, anyway?

ÅHow do you know a taxonomy makes 
sense?

ÅGiven some articulations meant to 
translate between taxonomies:

ïdo they make sense, or are there internal 
contradictions?

ïhave they left out anything which may be 
inferred logically?
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What are Taxonomies?
A simple definition:  A directed acyclic graph of 

nodes and edges, where the edges represent a 
"subtype" relation

Anhinga
rufa

Anhinga

Anhinga
nova.

Anhinga
melanogaster

is a
is a

is a

Potential additional constraints:
Åchildren are disjoint (child-disjointness, D) 

Åchildren partition their parents (coverage, C)

Ånodes are non-empty (non-emptiness, N)

We call these "latent taxonomic assumptions"
ÅMore than one LTA may apply

ÅThere are 8 combinations:

none, C, D, N, CD, CN, DN, CDN
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Inconsistency in a Taxonomy
If a taxonomy adheres to the disjoint-children, and 

non-emptiness latent taxonomic assumptions, 
the following is inconsistent (arrows are is-a 
relations):

A

B C

D

If B and C are children of A, then they must be 

disjoint.  However, they both contain elements of D
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How do Taxonomies Relate?

Articulations relate nodes between 

taxonomies

N M 

(v) exclusion

N M 

(iv) partial overlap

N M 

(ii) proper 

inclusion

(iii) proper inverse

inclusion

N  M 

(i) congruence

M N 

Between any two nodes in the taxonomies, one, and only one,

of the following five relations must hold:

M = N M > N M < N M o N M x N
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The Relation Lattice
ÅSometimes, a single relation between two nodes cannot be proven.  
ÅThe relation lattice shows all 32 possible combined relations.  

ÅEach node represents a disjunction of relations.
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