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Motivation 
Dutch Historical Censuses (1795-1971)  

[Public Historical Statistical Data] 

http://lod.cedar-project.nl/cedar/ 
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Querying Semantic Web Census Data 





Introducing (Micro-) Edit Rules 



Introducing (Macro-) Edit Rules 

Distribution methods  
• Population count must be log-normal distributed  

Aggregation methods 
• Total population count should match the logical 
composition of records 



Introducing Edit Rules 

Q: Do I have to write these for all my datasets? 
A: YES 
 

Share? Exchange? Reuse? 

Distribution methods  
• Population count must be log-normal distributed  

Aggregation methods 
• Total population count should match the logical composition of 
records 



Requirements 1:  
Web friendly 

• Published on and distributed over the Web 

• Web structured data format 

– Machine readable 

• Uniquely identifiable 

– Unambiguously dereferenceable 

 

 



Requirements 2:  
Edit rules as enriched SW rules  

• Compatible with SW rule languages standards 

– Reuse existing work in formal languages  

• Linked to constrained QB dimensions 

– Explicit about the dimensions the rules constrain 

• Explicit scope 

– Explicit about the scope and the level 
(micro/macro) 

 



Requirements 3:  
QB (obvious) consistencies 

• Integration with existing reasoning 

– Transparency and interoperability with current 
infrastructure 

• Users free to choose which rules to run 
against which data cubes 



Requirements 4:  
Web standard reporting 

• Provenance of the check-up process 

– Explicit  and traceable annotation of the 
consistency checking (and enforcement) process 

• Annotation of inconsistencies 

– Rules annotate inconsistent data points for expert 
correction  



State of the art 



Linked Edit Rules 

• A methodology to publish, link, combine and 
execute edit rules on the Web as Linked Data… 

• … to verify consistency of statistical datasets. 

The rule and its constrained 
dimensions are semantically 
connected 



Linked Edit Rules 

• A ler:EditRule has three fundamental 
compoents:  

 ler:body ler:scope ler:component 

Represents the rule itself encoded in some 
specific rule language 

qb:Observation for micro edits 
qb:Slice/qb:DataSet for macro edits 

Variable/ 
qb:Dimensionproperty 



LER as an extension of  
Data Cube Data model 



Body of Micro-Edits  
if(ageGroup %in% c(’child’, ’elderly’) & 18 <= age) age >= 65 

 
– Definite Horn Clauses, i.e. conjunctions of inequalities  
– Convert variables and values to URIs and literals 

• Known dimension properties (sdmx-dimension:age) 
• String literals to equivalent values (sdmx-code:status-M) 
• Numeric values by RDF literals 

– IF {  
?obs a qb:Observation .  
?obs eg:agegroup ?ageGroup .  
?obs sdmx-dimension:age ?age .  
FILTER ((18 <= ?age && ?age < 65) && (?ageGroup = eg:child || 
?ageGroup = eg:elderly)) }  
THEN  
{ ?obs ler:inconsistentWith leri:mix8 . } 



Body of Macro-Edits 

– Statistic(t,P,S,c) as inequalities  

• t is a test (z.test normality test)  

•  are the parameters of t (e.g. Mean, variance) 

• S set of observations  

• c is the contrained dimension 

– Example: 

 

 

 

 



Architecture 

• User sends Query : which qb:Observation, 
qb:Slice or qb:DataSet is inconsistent with a 
specific ler:EditRule 



Stardog Linked Micro-Edit Rule 



Stardog Linked Macro-Edit Rule 

SPARQL custom functions through R wrapper 
implemented as Stardog extension.  



Triggering Rules in Stardog  



Provenance 



Annotation 



Simple stress testing 

• Datasets  

– Toy data from previous slide  

– Synthetic Dataset  

• Result: correct identification of expected 
inconsistencies (with minimal runtime 0.5%) 

 



Showcasing in two real datasets 

• Datasets 

– CEDAR usecase 

• Results:  

– 4.5% have no occupation positions 

– 0.56% count population have non-integer 
numbers 

– 0.02% have negative numbers 

 

 



Take-home message! 

Linked Data Rules as 
• A framework and a data model to express Edit 

Rules as Linked Edit Rules (LER).  
– Allowing to Link, retrieve, reuse, combine and 

execute Edit Rules on the Web  
to check quality and concistency of RDF Data Cubes 

• An automatic consistency checker that   
– Finds inconsistencies and generates provenance 

reports and annotations  
 

Questions?  Ask Albert: albert.merono@vu.nl 
 


