
“The Similarity Jury: Combining expert 
judgements on geographic concepts” 



 
Andrea Ballatore 

Michela Bertolotto 
University College Dublin 

David C. Wilson 
University of North Carolina, Charlotte 

 
 
Strategic Research in 
Advanced Geo-Technologies 
stratag.ie 
 
Science Foundation Ireland 
sfi.ie 



A. Ballatore – Oct 2012 – SeCoGIS ER2012 - 3 
 

 
 

Why similarity? 

 
When grouping individuals, we see  
“a complicated network of similarities 
overlapping and criss-crossing” 
(Wittgenstein, 1956) 

 
 

“The ability to perceive similarities and 
analogies is one of the most fundamental 
aspects of human cognition” 
(Vosniadou & Ortony, 1989) 
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Why geo-semantic similarity? 

• Semantics is key to 
GISscience 

• Geographic terms are 
inherently ambiguous 
(Varzi 2001) 
 

Applications in: 
• Geographic information 

retrieval 
• Data mining 
• Information integration 
• Data visualisation 
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(Schwering 2008) 
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• Variety of approaches: 
 MDSM (Rodriguez);  SIM-DL (Janowicz) 

 
• Impact of context (Keßler 2009) 
• Different performance in different formalisms and 

datasets 
 

• Cognitive plausibility, imitation of human behaviour 
(Janowicz et al. 2008) 

• Unstable ground truth 

Geo-similarity measures 
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Gold standards? Golden calf? 
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• Uncertain, complex domains, trade-offs 
 

• Epistemic, cultural, cognitive, 
ideological bias 
 

• “The history of scholarship is a record 
of disagreements” (Hughes, 1936) 
 

• Medicine, psychology, economics 
• ‘Best’ expert? Gold standards? 

 
 

Expert disagreement 
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• Combine expert judgements into a representative average 
• Analogy of the jury of experts 
 Similarity measure = human expert 

 

Overcoming expert 
disagreement 



A. Ballatore – Oct 2012 – SeCoGIS ER2012 - 11 
 

OpenStreetMap  
“The Free Wiki 

World Map” 
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Semantic similarity of OSM concepts 

• OSM semantics: semi-structured folksonomy 
• Open set of tags (concepts) 
• Concept definitions on OSM Wiki website: 

http://wiki.openstreetmap.org  
 

• VGI: ambiguity, noise, semantic gap 
 

• sim( tagA, tagB ) = real number in [0,1] 
 

http://wiki.openstreetmap.org
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8 WordNet-based semantic similarity 
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Similarity jury 

• Juries of 2,3, and 4 members 
• Average of similarity rankings vs individual members 
• Cognitive plausibility against human-generated 

dataset 
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Semantic similarity of OSM terms 

• Pairs of concepts sorted by descending similarity 
• E.g. <river,stream>, <river,lake> … <river,restaurant> 

jcn 

res 

lesk 

a, b 
rank 

rank 

rank 

Jury 
rank WN c, d 

e, f 
… 
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Similarity jury 

• Total success: jury > all of its members 
 e.g. corr(J(res,jcn),H) > corr(res,H) & corr(jcn,H) 

• Partial success: jury > individual measure 
       e.g. corr(J(res,jcn),H) > corr(res,H) 
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Evaluation 
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• The jury is generally more cognitively plausible than 
individual measures (mn partial success ratio = 72%) 

• The jury is generally less cognitively plausible than the 
best of its members (mn total success ratio = 35%) 
 

• The jury is higher than the mean of members (93%) 
• The jury can outperform even the most plausible 

measures 
 

Results 
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• Policy when no gold standard is available: rely on a 
jury rather than on an arbitrary measure 

• “A group of experts tends to perform better than the 
average solitary expert, but the best individual in the 
group often outperforms the group as a whole.” (Cooke 
and Goossens, 2004) 

 
• Generalisable to non-geographic domains? 
• Experts-Should-Converge hypothesis (Shanteau 2001) 

for geo-semantic similarity? 
 

Conclusions 
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Linked Open Data 
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OSM Tag: waterway=canal 
 

http://spatial.ucd.ie/lod/osn/term/k:waterway/v:canal 
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andrea.ballatore@ucd.ie 
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