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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

-

_____:____J_ Entity? |

Company XYZ

Consolidated statement of comprehensive income

for the year ended 31 December 2014
] - ) Miffions?
| Period? | 2014 2013 _—\
£000 £000
’ Concept ‘
Turnover Lg 170,281 168,021
Cost of sales 126,006 127,026 | Relationships
Gross profit 44,275 40,995 G. profit =
. . Twrnover + Sales
Distribution costs 14,201 14,081
Administrative expenses 14,856 14,506,
Other operating income 524 421 \\ -
o
Operating profit ™ . —-..15,652 12,829

_—
© Fact
Unit?
Context?
e

Fig. 1. Implicit Metadata in Financial Report [1, 2]

|’ Human-Readable Label J

Thouwsands?

A

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.



INTRODUCTION — XBRL IMPLEMENTATION

XBRL - EXTENSIBLE BUSINESS REPORTING LANGUAGE

X - ¥BRL REPORT] XMLXEBRL) T - TAXONORY

1-LABEL LINKBASE (.XML)
PROVIDES AVARIETY OF LABELS FOR THE SAME CONCEPT INCLUDING MULTI
LAMGUAGE SUPFORT.

2 - PRESENTATION LINKEASE (XML)
DEFINES HOW CONCEPTS SHOULD BE PRESENTED AND IMPLICITLY HOW THEY
ARE RELATED.

3 - REFERENCE LINKEBASE [.XML)
DEFINES REFERENCE TO D:OCUMENTS THAT EXPLAIN THE CONCEPT.

4 -DEFINITION LINKBASE (.XML)
DEFINES OTHER RELATIONS BETWEEN CONCEPTS AND PARTICULARLY USEFUN
FOR DIMENSIONS.

5 - CALCULATION LINKBASE {.XML)
DEFINES CALCULATION RELATIONS BETWEEMN CONCEPTS.

6 - FORMULA LINKEASE (.XML)

CONTAINS THE FACTS AND CONTEXT IS THE ENTRY POINT INTO THE TAXOROMY EXTENSION THAT SUPPORTS INSTANCE VALIDATION AND OTHER BUSINESS
WISIBLE TO THE REPORT CONSUMER. AND DEFINES ALL THE XBRL CONCEPTS RULES.

USED IN THE REPORTS.

(((@otes XBRL EUROPE

* 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



http://prezi.com/ebf2czzhhxz1/?utm_campaign=share&utm_medium=copy&rc=ex0share

K
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



http://28msec.github.io/cellstore-pro/introduction-1-xbrl.html
http://rhizomik.net/html/~roberto/papers/hcbtrg-feosw12.pdf
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SEIVIANTIC WEB ?

hasPeriod

I
I

I

I

I

:Period |

~xsd:string ;
I

i

Ontology / Terminology Box (TBox)

: :uri_sypnapseltd101
:uri_financialreport101

I
I
I
I
. :hasPeriod
I
I
I
I

Submits

"Synapse Limited"""xsd:string
' :uri_Period20016_2017

Instance / Assertion Box (ABox)

Semantic Web - Essentially a knowledge graph comprising classes/concepts and the
relationships between them. It models the domain of interest.

gl
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OUR APPROACH

XBRL & SEMANTIC WEB COULD CO-EXIST

APPLICATIONS CLOUD CFO APPLICATION

TRUST

PROOF

UNIFYING LOGIC

REASONING LAYER
{RDFS, OWL2, EL+, SKOS, USER DEFINED RULES, PLUG IN.)

RULES/REASONING
QUERY

Eﬂ-‘ [ED QUERIES, FEDERATED QUERIES

ONTOLOGY VIRTUAL RDF/OWL LAYER

(UNDERLYING XBRL DATA STAYS THE SAME)

AHdYHYOOLdAYD

RDF MODEL & SYNTAX

XML/NAMESPACES/SCHEMA XBRL DATA LAYER

UNICODE SYNTAX/BUSINESS RULE VERIFICATION/VALIDATION SfCCI( supporfed by Oracle

SEMANTIC LAYERED CAKE OUR APPROACH (XBRL & SEMANTICS CO-EXIST)

URI/IRI

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

urofiling XBRL EUROPE

(e
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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

[&]. Taxonomy J
T Fi
nancialReport
¥ N
VN
& Corporate @ Person \ \}
- | {\ \
V \\
: \
@unuancemty] o ey | <—[@re
| B
v N
I .
@ Address

(

Vv
l
l
!
@ Period

——>—-{¥g Concept

@ Unit

\
\

\

@ FootNote

Industry
Classification (CSV)

Location
(RDF)

Company
Profile (RDF)

Integrated Data Sources

A query-driven model: A seemingly simple and intuitive model base on queries and data integration
requirment. Typical modelling approach for no-sgl systems e.g. Cassandra. Its work-in-progress until it

supports most use-cases adequately.

(((@otes XBRL EUROPE
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OUR MODEL - LIBERTY TO IMPLEMENT PROVEN
DESIGN PATTERNS

Context Slices Design Pattern ThiS eXCImp|e highlights fhe FIeXibiIity 1'0

{Person's with Significant Control} . . ..
implement design patterns that answer specific

questions or use-cases.

PR <= =T = Context Slices Ontology Design Pattern:
/./ Companyl@cl SignificantControllerl@cl | ™\
. N\ H ‘
/ e oo™ | | v ° Modelling ‘A company has persons of
/ Y cs.hasFontext .
- .\ / \ Ll Ll Ll L3 L]
/ N - \ significant contribution.
‘. N 4 |
\ S PR / * lIts easy to duplicate entities when individuals

cs:projection

AN . o . . . .
N ~rerod | es:projection control multiple companies. This pattern tries
' . hasPeriod '/
~> Company - - /_/ .
l SignificantControllerl <& to OVOld ThQT.
i
. _r = } P t ° °
I Py * Answers the question E.g. What facts hold in
_— > .
date1 L RDF:type

Instance

context C1

(@ wot2; XBRL EUROPE E N
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http://ontologydesignpatterns.org/wiki/Submissions:Context_Slices
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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

(@ wrofs2~s XBRL EUROPE E
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SAMPLE QUERY- SPARQL 101 QUERY .
HTTPS://DEVSEM.SYNAPSEINFORMATION.COM/JOSEKI/ %%
S

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

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

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

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

where { %@@

?financialreport ex:hasFacts ?fact. Q
?fact ex:hasValue ?value. %@ * An Expressive Query Language —
?fact rdfs:label ?label. SPARQL — pattern matching.

* Expressive Queries are just the

?fact ex:hasPeriod ?period. § gg ® beginning
?fact ex:hasEntity ?entlt * Support Inference and Use of
} imit 3 Q @ CONSTRUCT to reorganize model to

meet specific needs...efc.

((Qumww XBRL EUROPE L .
BP0 T I de et LilePd) T o S L B e, YT e P o 2



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

SAMPLE QUERY- SPARQL 101 OUTPUT

"head": {
"vars": [ "financialreport" , "fact™ , "value" , “label" , "pericd" , “entity" ]
s
"results”: {
"bindings": [
1

“financialreport™: { "type": "wri" , “walue": “http://ccfo-test.com/2E3EFBDIE2BBREDDEAS3G1A0@RTF2781" } ,
“fact": { "type": "wri" , "walue": "http://ccfo-test.com/9E2880 AddresslLinel 783" } ,

"walue™: { "type": "literal" , "value™: "24 Cornwall Read" } ,

"label™: { "type": "literal" , "value": "AddresslLinel" } ,

"period": { "type™: "wri™ , "wvalue": "http://ccfo-test.com/period_81-MAY-14_3@-APR-15" } ,

"entity": { "type": "wri" , "wvalue": “http://business.data.gov.uk/id/company/87214%345" }

I

1
“financialreport™: { "type™: "wri" , “walue": “http://ccfo-test.com/2E3EFBDIBD3EREDDEAS3IG1AE@RTFI7EL" | ,
“fact": { "type": "wri" , "walue": "http://ccfo-test.com/9BD3Ee_CalledUpShareCapital 338" } ,
"wvalue™: { "type": "literal"™ , "walue": "485328" } ,
"label™: { "type": "literal"™ , "walue™: "CalledUpShareCapital" } ,
"period”: { “type™: "uri" , "walue": “http://ccfo-test.com/instant_3@-APR-15" } ,
"entity": { "type": "wri" , "value": “http://business.data.gov.uk/id/company/83178363" }

T

1
“financialreport™: { "type™: "wri" , “walue": “http://ccfo-test.com/2E3EFBDICES1REDDEAS3IG1AE@RTFI7EL" | ,
"fact": { "type": "wri" , "walue": "http://ccfo-test.com/9C8518 RelatedPartyTransactionExemptionBeingClaimed_53@" } ,
"value™: { "type": "literal" , "value": "false" } ,
"label™: { "type": "literal" , "walue™: "RelatedPartyTransactionExempticnBeingClaimed™ } ,
"period": { "type": “wri" , "value": “http://ccfo-test.com/period 81-MAY-14 38-4PR-15" } ,
"entity": { "type": "wri" , "value": "http://business.data.gov.uk/id/company/84723469" }

}

1

}
}

(@@ o2+ XBRL EUROPE




QUERY - INTEGRATION TO EXTERNAL DATA

FEEFIX CRACLE_SEM F5 NS:<http://oracle.com/semtech#5EEVICE JPFDWN=T, timeout=15,dop=4, INF_ONLY, ORDERED, ALLOW DUE=T>
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.ocrdnancesurvey.co.uk/ontology/postcode/>

prefix rov: <http://www.w3.org/ns/regorg#>

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

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

select ?financialreport ?fact 2wvalue ?label 7pericd ?entity ?sic ?postcode ?district

where |
?financialreport ex:hasFacts ?fact.
?fact exihasValue ?value.
?fact rdfs:label ?label.
?fact ex:hasPericd ?pericd.

?fact ex:hasEntity 7entity.

SEEVICE <http://business.data.gov.uk/companies/query>

TENL1LY roviorglhctivity ?sic;
terms:registerediddress 7address.

?address postcode:postcode ?postcode. T

?postcode postcode:district ?district.

1
} limit 3 sparql federated query.txt

Federated Query: connecting our internal store to gov.uk public spargl endpoint. Providing Industry, District, Postcode
http://business.data.gov.uk/companies/query

(@ vropss XBRL EUROPE .



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

"head": {

"vars": [ "financialreport” , "fact™ , "walue" , "label™ , "pericd” , “entity" , "sic" , "siclabel™ , “postcode™ , "district™ , "districtlabel” ]
boa

"results": {
"bindings™: [
{
"financialreport™: { "type": "uri” , "value": “http://ccfo-test.com/2E3EFEDYEZEZREDDEAS30100EA7F27A1" |
"fact™: { "type": "uri" , "walue": "http://ccfo-test.com/9E2880_Addresslinel 783" }
"walue™: { "type": "literal" , "value": "24 Cornwall Road" } ,
"label™: { "type": "literal" , "value": "AddressLinel™ } ,
"pericd”: { "type": "uri™ , "value": “http://ccfo-test.com/period_e1-MAY-14 3@-APR-15" } ,
"entity”: { "type": "uri™ , "value": “http://business.data.gov.uk/id/company/@7214945" } ,
"sic": { "type": "uri"™ , "walue™: "http://business.data.gov.uk/companies/def/sic-2@87/74989" } ,

"siclabel”: { "type": "literal” , "sxml:lamg": “en" , "walue": "Other professional, scientific and technical activities
surveying) n.e.c.” } ,

not including environmental consultancy or quantity

"postcode”: { "type”: "uri” , "wvalue": “"http://data.ordnancesurvey.co.uk/id/postcodeunit/DT11RX" } ,

"district”: { "type”: "uri” , "wvalue": "http://data.ordnancesurvey.co.uk/id/7oespe00ea14539™ } ,
"districtlabel”: { "type™: "literal” , "value": "Wes "

e

"financialreport™: { "type": "uri” , "value": “http://ccfo-test.com/2E3EFEDIED3IEREDDEAS301008A7F2701" |
"fact™: { "type": "uri"” , "value": "http://ccfo-test.com/9BD3E@_CalledUpShareCapital_3838" } ,

"walue™: { "type": "literal" , "value™: "465398" } ,

"label™: { "type": "literal" , "value": "CalledUpShareCapital” } ,

"pericd”: { "type": "wri™ , "value": "http://ccfo-test.com/instant_3@-APR-15" } ,
"entity": { "type": "wri™ , "value": "http://business.data.gov.uk/id/company/@3178363" } ,
"sic": { "type": "uwri"™ , "walue™: "http://business.data.gov.uk/companies/def/sic-2@87/7@229" } ,
"siclabel”: { "type": "literal™ , "sxml:lamg": “en" , "walue": "Managemsnt consultancy activities (other than financial management)}" } ,
"postcode”: { "type™: "uri"™ , "walue™: "http://data.ordnancesurvey.co.uk/id/postcodeunit/M34EB™ } ,
"district”: { "type™: "uri" , "walue": "http://data.ordnancesurvey.co.uk/id/7eeeeeceeeal1ss2l™ } ,
"districtlabel”: { "type™: "literal” , "value": "Manchester” }

Output: Internal data joined with External Data hosted by gov.uk. Providing Industry, District, Postcode data

(@ vropss XBRL EUROPE




"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/regorgi>

prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schemai>

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

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

prefix skos: <http://www.w3.0rg/2004/02/skos/core#>

prefix cat: <http://business.data.gov.uk/companies/def/company-category/>

Select ?company ?legalname ?financialreport ?sic ?orgtype ?district
where {
scompany a  ex:LowLiquidityCompany,ex:FastGrowingCompany,
ex:HighProfitableCompany,ex:HighLeverageCompany;
ex:submits ?financialreport.

SERVICE <http://business.data.gov.uk/companies/query> {

scompany rov:orgActivity ?sic;
rov:orglype cat:private-limited-company;
rov:orgType ?forgtype;
rov:legalName ?legalname; o Acquisition Targeis:
terms:registeredAddress faddress.

?’sic skos:preflLabel "Other information technology..”@en.

“Private companies are more likely to become
acquisition targets if they are large, fast growing

?address postcode:postcode ?postcode. and have high profiiability, high Ieverage, and
?postcode postcode:district ?d. e e ger a
2d skos:prefLabel  "Birmingham"”@en. low liquidity” - forbes

}
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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.

18
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