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Introduction

* Report experience first attempt to map “significant”
amount of XBRL to RDF

— 2008 +100M triples... and as far as we know

« Test Semantic Web and Linked Data for financial
data integration and exploration

« Convert it, map XBRL to RDF
— Apply generic mapping: ReDeFer
« XSD20OWL, XML2RDF

 Once as RDF+OWL, improve comparability using
semantic links



http://rhizomik.net/redefer

Semantic XBRL

« Dataset size (from US SEC)
— May 2012: 125,55 million triples from 29342 XBRL filings

— https://datahub.io/dataset/semantic-xbr
. Improving the comparability of financial statements in
— Linked Open Data Cloud a changeable context: a Semantic Web-based approach
35000 PhD Thesis, Economics. Héctor Carretié, 2012
Using Semantic Web Technologies to Facilitate /
30000 XBRL-based Financial Data Comparability 120
FEOSW'12 @ ESWC’12 /
25000 100
Linking XBRL Financial Data (chapter)
20000 Linking Enterprise Data Book, 2010 80
Filings
12000 Position Paper @ 2009 W3C Workshop on O el T 35
Improving Access to Financial Data on the Web (millions)
10000 40
Publishing XBRL as Linked Open Data /
5000 11 LDOW’09 @ WWW?09 / 20
O 3 T T T T T T T T T T T T T T T T T 0
%@q %@q q/@q %@q N q/Q@ %Q\Q «19\6 %Q\Q q9\° ’»°® %Q\Q %Q\\ q/Q\\ %Q\\ %Qx\ 99\\ %Q\\ ”Q{‘* %Q\"' ”Q\W



https://datahub.io/dataset/semantic-xbrl

Approach

XBRL Schemas
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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

adbe-20080616

xbrli:item

usfr-pte:CashCashEquivalents

N

f' xbrli:unitRef 3
xbrli:contextRef uUsbD

’/r’dflalue/,y 772500000

xbrli:decimals

AsOf20061201_Consolidated_Unaudited

xbrli:entity

Rendered by RDF2SVG

CIK0000796343

2006-12-01


http://rhizomik.net/redefer#XML2RDF
http://rhizomik.net/redefer#RDF2SVG

XBRL XSD to OWL

 XBRL Schemas: XBRL 2.1, US GAAP*,
Spanish PGC...

e ReDeFer XSD20OWL

XSD20WL mappings ’— unitRef —»| UnitType
XML Schema OWL df-val Literal
rdf:Property ReportType — fact —| FactType : ; o ule :: L!teral
element | attribute owl:DatatypeProperty ecimais ltera
owl:ObjectProperty l
element@substitutionGroup rdfs:subPropertyOf contextRef — entity —»| EntityType
element@type rdfs:range ¢
complexType owl:Class
complexType//element owl:Restriction ContextType |— period —#| PeriodType
:;(:ti’lcs‘?orlll@@l;fsee | rdfs:subClassOf
T — scenario | ScenarioType
@maxOccurs, owl:maxCardinality,
@minOccurs owl:minCardinality ]
sequence, owl:intersectionOf, Core classes and properties for XBRL Instance
choice owl:unionOf

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



http://rhizomik.net/redefer#XSD2OWL
http://rhizomik.net/ontologies/bizontos

XML2RDF plus XSD20WL

« Enrich RDF with links to classes for
corresponding XSD complexTypes:

xbrli:xbrlType:
adbe-20080616

xbrli:itern ,/w,y 772500000

xbrli:monetaryltemType: ——
usfr-pte:CashCashEquivalents xbrli:decimals

T -3
/ xbrli:unitRef
xbrli:contextRef UsSD

\ Xbriicinstant . 2006-12-01

xbrli:period,_| XbrlizcontextPeriodType:
i | P
xbrli:contextType:

AsOf20061201_Consolidated_Unaudited —-_X_llrﬂ_GEF'_ti._

xbrli:contextEntity Type:
CIK0000796343




Comparability

« Generate semantic links across accounting
standards (XBRL taxonomies)
— Automatic ontology alignment tools
— EXxperts input
— Numeric analysis
* EXxperiment:

— Telefonica S.A. Balance Sheet 2008 and 2009
« XBRL for Spanish CNMV
« XBRL for US SEC




Semantic Links US SEC - Spanish CNMV

Telefénica S.A. Balance sheet filled to US SEC (th. of € Telefdnica S.A. Balance sheet filled before Spanish CNMV (th. of €)

Deferred tax assets

5,971

B) CURRENT ASSETS

23,83

Inventories
Trade and other receivables

Tax receivables
Cash and cash equivalents

Current financial assets 1,906

934

1,246

Non-current assets held for sale

TOTAL ASSETS (A + B)

108,141

ASSETS 2009 ACTIVOS 2009] Diff. 2009
A) NON-CURRENT ASSETS 84,311 A) ACTIVO NO CORRIENTE 84.311
Intangible assets 15,846 1. Inmovilizado intangible: 35.412
Goodwill 19,566 a) Fondo de comercio 19.566
Property, plant and equipment 31,999 b) Otro inmobilizado intangible 15.846
Investment properties 5 2. Inmovilizado material 31.999
Investments in associates 4,936 3. Inversiones inmobiliarias 5
Non-current financial assets ﬁ_=.,_9;_a__3 4, lnversiones en empr. grupo y asoc. L/P 4.936

5. Inversiones financieras a largo plazo

7. Otros activos no corrientes

6. Activos por impuesto diferido m

1. Activos ho co mantenidos para la venta

2. Existencias

3. Deudores comerciales y otras cuentas a cobrar:
a) Clientes por ventas y prestaciones de servicios
b) Otros deudores

c) Activos por impuesto corriente

4. Otros activos financieros corrientes 1.906

5. Otros activos corrientes
6. Efectivo y otros activos liguidos equivalentes

2.150

TOTAL ACTIVO (A +B)




Spanish CNMV
(PGC taxonomies)

US SEC
(IFRS taxonomies)

Semantic Mappings

ipp-gen: 1fTs: ipp-gen:ActivoNoCorrienteNiif
ActivoNoCorrienteNiif NoncurrentAssets owl:equivalentClass

84311 € 84311 € ifrs:NoncurrentAssets

ifrs-gp: ifrs: ifrs-gp:Trade AndOtherReceivablesNetCurrent

Trade AndOtherReceivablesNet
Current =

ipp-gen:
ClientesVentasPrestaciones
Servicios +

ipp-gen:

OtrosDeudores

8.288€ + 2.334€

Trade AndOtherCurrentReceivables
10.622€

owl:equivalentClass
ifrs: Trade AndOtherCurrentReceivables

CONSTRUCT {
[] a ifrs-gp:
TradeAndOtherReceivablesNetCurrent;
xbrli:contextRef ?context;
xbrli:unitRef ?unit;
xbrli:decimals ?decimals;
rdf:value ?value. }
WHERE {
7cvps a ipp-gen:
ClientesVentasPrestacionesServicios;
xbrli:contextRef ?context;
xbrli:unitRef 7unit;
xbrli:decimals ?decimals;
rdf:value ?cvps-value.

?0d a ipp-gen:OtrosDeudores;
xbrli:contextRef ?context;

xbrli:unitRef ?unit;

xbrli:decimals ?decimals;

rdf:value ?od-value.
BIND(?cvps-value+?0d-value AS ?value) }




PCC Fact and Value (thousands of €)

IFRS Equivalent Query

Assets

ipp-gen:ActivoNoCorrienteNiif = 84.311 €

Gerifrs:NDncurrentﬁ.ssetsvf

DESCRIBE ?r

Mo equivalent

iFrs—gp:lnt&giblehssetsrﬂet =35412 ¢

WHERE {
'Fr5'9”'5°':‘3\w TEL_PGC/S22009_B/ActivoNoCorrienteNiif/ a ?r aifrs:NoncurrentAssets }
iFF5'§IF1|dEﬂtiFi§\ ActivoNoCorrienteNiif DN F M
ifrs_gp:Pererw COI’]teXtRef 522009 B jE|]U|tII"ﬂEI"|t
ifrs—gp:lnvestment decimals 0 oy

L unitRef EUR
ifrs-gp:EquityMeth 84310549000 intedForlsingEquityMethod
|Frfs—gp:0therF|nan  Financialdcsate
+ ifrs—gp:OtherAss

DESCRIBE ?r

iFr5—gp:DEI:¥\F\dTa },

Sets WHERE {
ra

ipp—gen:ﬁ.ctiv}\\/

iffS-QFZNDﬂCU”\ contextRef S22009 B

ifrs—gp:Inventories) | decimals 0
unitRef EUR
ipp-gen:ClientesVe 5988185000

ipp-gen:OtrosDeud

a OtherNoncurrentFinancialAssets

ifrs:OtherNoncurrentFinancialAssets }
s OrDw

urrentReceivables

ifrs—gp:TradeAndC)

4

iFr5—gp:DtherFinanci\ﬂmavncnrrtm

T O AT T T TE

ipp-gen:OtrosActivosCorrientes (2.1 50€)
- ifrs—gp:CurrentTaxReceivables (903€) = 1.246€

Getifrs:CurrentTaxAssets

ifrs—gp:CashAndCashEquivalents = 9.113€

Getifrs:CashAndCashEguivalents

ipp-gen:TotalActivoNiif

Mo equivalent




Conclusions

XBRL tools: for financial information edition and
maintenance (formulae,...)

XML2RDF XSD20WL

Semantic Web tools: data integration, cross
querying,... COMPARABILITY

— Across filings, companies, accounting principles,...

However, lack of impact of Semantic XBRL
— Project discontinued 2013

— Too early?

— Too much semantics... or too little?



Financial Industry Business Ontology

 FIBO™ open industry standard for defining financial
contracts terms, facts and relationships

* 11 core domains, 49 modules and 418 ontology files:

— Foundations

— Business Entities

— Indices and Indicators o
— Securities Reference Terms ED\WV
— Derivatives COUNCIL
— Loans

— Market Data

— Collective Investment Vehicles
— Corporate Actions

— Payments

— Portfolios and Holdings

Financial Industry Business Ontology
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Experience with US Banks

« Consulting for Cambridge Semantics @JAMBRIDGE
— http:/Mmww.cambridgesemantics.com SEMANTICS

« Banks interest in heavyweight semantics, data
Integration for regulators reports automation

* Proof of Concept with Interest Rate Swaps
— Modelling
— Exploration ,
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Experience with US Banks
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Thank you for your attention
Questions?

Roberto Garcia

@rogargon
roberto.garcia@udl.cat
http://rhizomik.net/~roberto/
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