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Introduction
• Explore Semantic Web technologies for 

financial information

• Most public financial data available as 
XBRL

• Reuse this data, map XBRL to RDF
– Apply generic mapping: ReDeFer

• XSD2OWL, XML2RDF

• Publish as Linked Data using Rhizomer

 

http://rhizomik.net/redefer
http://rhizomik.net/rhizomer


Approach
• Direct, non-intrusive

• Reuse XBRL data and schemas

• Facilitat roundtrip: 
– XBRL  SW XBRL

• Showcase Semantic Web benefits

• Test data: SEC’s EDGAR program



ReDeFer
• Part of the Rhizomik initiative

• ReDeFer (in and out Semantic Web)
– RDF2HTML+RDFa
– RDF2SVG
– XML2RDF
– XSD2OWL

Use cases: MPEG-7, MPEG-21, ODRL,…



 

XBRL XML to RDF
• ReDeFer XML2RDF, 

model XML tree using triples
– xsd:element and xsd:atribute  rdf:Property
– xbrli:id and xbrli:identifier  rdf:Resource ID
– Other resources, anonymous

AsOf20061201 _Consolidated_Unaudited

772500000rdf :value

-3

xbrli:decimals

USD

xbrli :unitRef

xbrli:period

CIK0000796343

xbrli:entity

2006 -12-01xbrli:instant

usfr-pte:CashCashEquivalents

adbe -20080616

xbrli:contextRef

Rendered by RDF2SVG

http://rhizomik.net/redefer
http://rhizomik.net/redefer


XBRL XSDs to OWL
• XBRL Schemas: XBRL 2.1, US GAAP1,…
• ReDeFer XSD2OWL

 

ReportType ItemType UnitType

ContextType

EntityType

PeriodType

ScenarioType

fact unitRef

contextRef

period

entity

scenario

value decimals

Literal Literal

XML Schema OWL
element | attribute rdf:Property

owl:DatatypeProperty
owl:ObjectProperty 

element@substitutionGroup rdfs:subPropertyOf
element@type rdfs:range
complexType owl:Class
complexType//element owl:Restriction
extension@base | 
restriction@base

rdfs:subClassOf

@maxOccurs, 
@minOccurs

owl:maxCardinality, 
owl:minCardinality

sequence, 
choice

owl:intersectionOf, 
owl:unionOf

Core classes and properties for XBRL Instance

XSD2OWL mappings

1 Ontologies available from http://rhizomik.net/ontologies/bizontos

http://rhizomik.net/redefer
http://rhizomik.net/ontologies/bizontos


 

XML2RDF plus XSD2OWL
• Enrich RDF with links to classes for 

corresponding XSD complexTypes:

xbrli:monetaryItemType :

xbrli:contextType :
AsOf20061201 _Consolidated_Unaudited

772500000rdf :value

-3

xbrli:decimals

USD

xbrli:unitRef

xbrli:contextPeriodType :xbrli:period

xbrli:contextEntityType :
CIK0000796343

xbrli:entity

2006-12-01xbrli :instant

usfr-pte:CashCashEquivalents

xbrli :xbrlType :
adbe -20080616

xbrli:contextRef



XBRL Sources
• SEC’s EDGAR filings data files:

http://www.sec.gov/Archives/edgar/xbrlrss.xml
http://www.sec.gov/Archives/edgar/usgaap.rss.xml

XML2RDF
XSD2OWL

Calculations

Labels

Presentation

Definition

http://www.sec.gov/Archives/edgar/xbrlrss.xml
http://www.sec.gov/Archives/edgar/usgaap.rss.xml


XBRL Ontologies

adbe-20090828.owl

adbe-20090828.rdfadbe-20090529.rdf

XBRL 
2.1
US-GAAP

Non-GAAP

adbe-20090529.owl

… adbe-20080916.rdf …

adbe-20080829.owl



Ontology Alignment
• Integrate ontologies for different filings

– E.g.: 
adbe-20080530.owl:InvestmentLeaseReceivable = 
adbe-20080829.owl:InvestmentInLeaseReceivable

– Ontology alignment tools (edit distance)
– Perform queries across filings 

• Integrate ontologies for different accounting 
principles?
– Queries across them? 



Semantic XBRL
• Dataset size

– April 2009: 1,34 million triples from 612 
XBRL filings.

• Links to Linked Data:
– Entities: companies in DBPedia, use name or 

Central Index Key (CIK)
– Units: e.g. USD  

http://dbpedia.org/resource/United_States_dollar

Publishing XBRL as Linked Open Data Linked Open Data 
Workshop – WWW’2009



Architecture

XML2RDF

XSD2OWL

XBRL Schemas

.xml

XBRL filings

XBRL Ontologies
ReDeFer

Rhizomer

+1M triples

LOD

Linking

RDF2Form

XHTML+
RDFa

RDF2HTML

SPARQL

edit

post

Rhizomer 

AJAX

get

.xsd

EDGAR
RSS Feed

download

EDGAR 
Standard 

Taxonomies

.US



Prototype Demo

Rhizomer: 
•publish
•query

•browse

•edit
•mashup (map, timeline,…) 
•etc.

…Linked Data



 

Get a context description from its URL Link

http://rhizomik.net/semanticxbrl/adbe-20081216/From20071201-To20081128_None_None_StatementOperatingActivitiesSegmentAxis_KnowledgeWorkerSolutions


 

Get all mentions of entity CIK796343 Link

http://rhizomik.net/semanticxbrl/queryexamples/semanticxbrl?query=PREFIX%20owl:%20%3Chttp://www.w3.org/2002/07/owl


 

Reuse Wikipedia data (DBPedia) Link

http://rhizomik.net/semanticxbrl/CIK0000796343?query=DESCRIBE%20%3Chttp://dbpedia.org/resource/Adobe_Systems%3E


 

Get all Investment[In]LeaseReceivable Link

http://rhizomik.net/semanticxbrl/queryexamples/


 

Integrate different CIK variants



Conclusions and Future Work
• Straightforward mapping XBRL to RDF/

OWL
• Resulting RDF is too “XML-styled”…

…rules/CONSTRUCT to tailor to needs
– E.g. facts as resources instead of properties 

facilitate querying and browsing
• Semantic mappings facilitate cross-

querying financial data…
– Across filings, companies, accounting 

principles,…



Future Work
• Calculations: math ops among values

– Difficult to model using OWL. Rules? 

• Labels: 

– rdfs:label

• Presentation: report layout

– Layout ontology?

• Definition: semantic rels (is-a, whole-part...)

– Reuse upper ontologies  
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