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INTRODUCTION

Given the wealth of information stored in XBRL and the complexity of dealing with 

XBBL. This paper presents a semantic approach to process, integrate and 

query the financial information embedded in the XBRL to allow for new insights 

into the financial ecosystem.
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XBRL BACKGROUND
Ideals of XBRL

➢ Provide same meaning humans will 
derive from report to machines. 

➢ Digitizing financial  data 

➢ Standardised Self – describing 
documents.

➢ Flexible data format.

➢ Automated processing/validation 
to improve accuracy.
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Fig. 1. Implicit Metadata in Financial Report [1, 2]



INTRODUCTION – XBRL IMPLEMENTATION 

• Similar Aspirations  to Sematic 
Web without XML complexity

• What more can XBRL do aside 
facilitating regulatory reporting?

• How can we benefit from the 
improved annotation to support 
complex queries and integrate 
data.

• Detail Data Stucture XBRL 
Overview
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http://prezi.com/ebf2czzhhxz1/?utm_campaign=share&utm_medium=copy&rc=ex0share


INTRODUCTION - COMMENTS

XBRL is a complex data structure . Some approaches to query it

1) shred it back to relational tables and query with standard SQL or 

2) query the xml struture with X-Query and recently 

3) No-SQL approaches like  cellstore....etc.

• A Semantic web approach  seems intuitive and follows many of the aspiration of 

XBRL of creating self-describing documents that can be consumed for advanced 

analysis. Popular work by Roberto Garcia et al
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http://28msec.github.io/cellstore-pro/introduction-1-xbrl.html
http://rhizomik.net/html/~roberto/papers/hcbtrg-feosw12.pdf


SEMANTIC WEB ?

Semantic Web  - Essentially a knowledge graph comprising classes/concepts and the 
relationships between them. It models the domain of interest.
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OUR APPROACH
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Separation Of Concerns: Keep XML-based XBRL to do what it does best syntactic verification. Allowing Semantic layer 

on top to focus on queries and more advanced use-cases.  Unfortunately Syntactic validation is not enough to guarantee 

correctness of information contained in XBRL. There Are other subjective accounting nuances to deal with

Stack supported by Oracle



OUR APPROACH - COMMENTS

➢ Do not use XBRL to achieve semantic aspirations (XBRL is for annotation 
and validation ).

➢ Do not use Semantic Web for Syntax validation.

➢ Avoid transferring XML limitations into Semantic Model.

➢ Semantic Model is not for presenting a report.



OUR MODEL 

A query-driven model: A seemingly simple and intuitive model base on queries and data integration 
requirment. Typical modelling approach for no-sql systems e.g. Cassandra. Its work-in-progress until it 
supports most use-cases adequately.
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Integrated Data Sources



OUR MODEL – LIBERTY TO IMPLEMENT PROVEN 
DESIGN PATTERNS
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This example highlights the Flexibility to 

implement design patterns that answer specific 

questions or use-cases.

Context Slices Ontology Design Pattern:

• Modelling ‘A company has persons of 

significant contribution.

• Its easy to duplicate entities when individuals 

control multiple companies. This pattern tries 

to avoid that.

• Answers the question E.g. What facts hold in 

context C1 

http://ontologydesignpatterns.org/wiki/Submissions:Context_Slices


QUERIES

• ‘Basic’ queries of XBRL data – data points become easily accessible.

• Federated queries connecting external  store (gov.uk).

• Benchmarking: Find companies in the same industry as mine, with similar 

facts(assets/profit…) and are in same location (district, region..) as mine.

• Acquisition Targets:
“Private companies are more likely to become acquisition targets if they are large, 
fast growing, and have high profitability, high leverage, and low liquidity” - Forbes



SAMPLE QUERY- SPARQL 101 QUERY
HTTPS://DEVSEM.SYNAPSEINFORMATION.COM/JOSEKI/

prefix ex: <http://ccfo-test.com/>

prefix cd: <http://business.data.gov.uk/id/company/>

prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#>

select ?financialreport ?fact ?value ?label ?period ?entity

where {

?financialreport ex:hasFacts ?fact.  

?fact ex:hasValue ?value.

?fact rdfs:label ?label.

?fact ex:hasPeriod ?period.

?fact ex:hasEntity ?entity.

} limit 3
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• An Expressive Query Language –

SPARQL – pattern matching.

• Expressive Queries are just the 

beginning

• Support Inference and Use of 

CONSTRUCT to reorganize model to 

meet specific needs…etc.

https://devsem.synapseinformation.com/joseki/


SAMPLE QUERY- SPARQL 101 OUTPUT
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QUERY - INTEGRATION TO EXTERNAL DATA
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Federated Query: connecting our internal store to gov.uk public sparql endpoint. Providing Industry, District, Postcode 

http://business.data.gov.uk/companies/query

https://devsem.synapseinformation.com/joseki/oracle?query=PREFIX+ORACLE_SEM_FS_NS:<http://oracle.com/semtech#SERVICE_JPDWN%3DT,timeout%3D15,dop%3D4,INF_ONLY,ORDERED,ALLOW_DUP%3DT>
prefix+ex:+<http://ccfo-test.com/>
prefix+cd:+<http://business.data.gov.uk/id/company/>
prefix+terms:+<http://business.data.gov.uk/companies/def/terms/>
prefix+postcode:+<http://data.ordnancesurvey.co.uk/ontology/postcode/>
prefix+rov:+<http://www.w3.org/ns/regorg#>
prefix+gov:+<http://business.data.gov.uk/id/company/>
prefix+rdfs:+<http://www.w3.org/2000/01/rdf-schema#>
prefix+skos:+<http://www.w3.org/2004/02/skos/core#>

select+?financialreport+?fact++?value+?label+?period+?entity+?sic+?siclabel+?postcode+?district+?districtlabel

where+{
++++++++++?financialreport+ex:hasFacts+?fact.++
++++++++++?fact+ex:hasValue+?value.
++++++++++?fact+rdfs:label+?label.
++++++++++?fact+ex:hasPeriod+?period.
++++++++++?fact+ex:hasEntity+?entity.
++++++++++
++++++++++SERVICE+<http://business.data.gov.uk/companies/query>++{
++++++++++++++?entity+rov:orgActivity+?sic;
++++++++++++++++++++++terms:registeredAddress+?address.
++++++++++++++?sic+skos:prefLabel+?siclabel.
++++++++++++++?address+postcode:postcode+?postcode.
++++++++++++++?postcode+postcode:district+?district.
++++++++++++++?district+rdfs:label+?districtlabel
++++++++++}
++++++}+limit+2&stylesheet=/joseki/xml-to-html.xsl&output=json
http://business.data.gov.uk/companies/query


QUERY - INTEGRATION TO EXTERNAL DATA
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Output: Internal data joined with External Data hosted by gov.uk. Providing Industry, District, Postcode data 



• Acquisition Targets:

“Private companies are more likely to become 

acquisition targets if they are large, fast growing, 

and have high profitability, high leverage, and 

low liquidity” - forbes



CHALLENGES & FUTURE WORK

• User-friendly click-through query interface.

• General Availability of basic Model + Data as linked data service.

• Private models for client’s internal use...Collaboration with businesses that need such 

solution. (‘internalising XBRL)

Challenges

• Dealing with subjective accounting principles that can make reports uncomparable.

• Dealing with incomplete/inconsistent tagging.
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USER INTERFACE
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