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FIBO relationship to other
Financial Industry Standards

The XBRL Bank Call Report (FFIEC 031) in FIBO

Jurgen Ziemer

Ontologist at Jayzed Data Models Inc.

Welcome!



FIBO is key to better Data Management

_—e 1 _ 1k
,/. FIBO —
. Financial Industry Business Ontology
nismod
.m 1Y | o r’t"‘ FIXEE}-FHGRI Y
Catting ctartard and intacratinma indiickrs ctandarde cam ha A ~hall
\._lrl.L'II‘_'-) LAl LTU Aliu |'|LL|\3I1_?L||I{\5|||k.1l_lJ|.|Y:N_”IIL_J\_IIL_-) Lall WC A Liiall I

FIBO is key to better Data Management.
And so are Industry Standards like 1SO20020 FpML, FIX, Mismo.

Getting started with FIBO and integrating industry standards can be a challenge.

This presentation shows how to integrate the XBRL industry standard.




You are here to leverage FIBO

Leverage FIBO
<<include> Zinclude>
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Leveraging FIBO includes “Proof & Trust” and “Managing Complexity” use cases.

For the business side, Finance Officers & Regulators Proof and Trust in the data is critical.
Proof & trust are the upper layers of the semantic web.

* How the data was derived

* On which data

* Bywhom

For program managers and architects the goals is to better manage complexity.

The slides have a heading of

Key points (finance)

Explanation

Details

Roughly corresponding to the roles.




Hundreds of
peopie mapping
between
numerous
heterogeneous

systems,
languages,

Consolidated Life New York offices, 1960. (lack Lemon in Billy Wilder's “The Apartment”, MGM)

Has anybody seen this picture?
A typical 1960 open-plan office.

| saw this 15 years ago on my first Basel 2 assignment. Saw this literally again with CCAR.
EDMC helps to manage complexity DCAM and FIBO can reduce the complexity.



Industry standards and regulations drive FIBO programs.
B ves data management complexity.

—

FIBO Standards

x N

Regulations

In semantic compliance everything is a triple.

0O =

The bright future!

Industry standards and compliance are excellent drivers for FIBO implementation.
Because they have good definitions and clean data.

Semantic compliance with FIBO reduces data management complexity.
Because data, mapping, lineage — everything is a triple.



Onboarding industry standards, compliance forms

and reports into FIBO is an easy 2-step process
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Semantic ETL

The XBRL and Call Report ontology are Open Source. (same MIT-license as FIBO)

0

We have done Extract, Transform and Load in conventional IT.

The semantic data migration model is no different.

The critical point is that the Staging Area is in Ontology Web Language.

Thus uniform Semantic rules address the critical business transformation rules.
Step 1: Extract the XBRL into Ontology Staging

Step2: Transform Staging and load into FIBO

Not just for XBRL. This applies to all data sources: database, messages, files



Federal Deposit Insurance Corporation Federal Financial Institutions Examination Council

FDIC call Report %\l"_ 031
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US banks must file quarterly Consolidated Report of Condition and Income. A.k.a. Call or RC

report.

* The Federal Deposit Insurance Corporation is author and auditor.

* The Federal Financial Institution Examination Council is an interagency body serving
FDIC, Federal Reserve and other agencies. FFIEC prescribes standards and forms,
processes filings and disseminates reports to the public.

The Call report format is XBRL.

We reverse engineer the XBRL schema into Ontology classes.




XBRL is the global standard to exchange business

reports.

eXtensible XBRL Ontology is a
Business complete 1-to-1
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XML/ XSD RDF/OWL

The Open Source XBRL Ontology is a complete 1-to-1 representation of the XBRL schema.
Every element in the XBRL schema is represented in the ontology.
All XBRL files have a corresponding ontology.



XBRL separates reportlng items from presentation,
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Xlink is a W3C extension to XML that provides methods for creating
links hetween documents

linkbase utilizes Xlink with a framework to define roles and relations
of instance items for presentation, calculation, and edit checks.

instance defines the basic reporting items with their meta-data,
context units, datatypes and format.

Benefit: We only have to load instance data into the ontology,
independent of the report structure.

We on boarded other proprietary XML: United States Code, Code of Federal Regulations,
Investment Adviser Act forms ADV and PF (Private Fund). That meant understanding and
navigating the report structure.

With XBRL based sources, we won’t be impacted with structural changes.
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mespaces in the XML schema files becomes
< f!

PR [ I
dl ONtology Tile.
[m} *
Namespace mapping ;:‘C[&m-
Piease specily the target namespaces  Schema ﬂ =3 slink
Xlink.xsd s e |
linkbase.xsd —— . ez xﬂ“ —_— [ «:Iig:lzbase ]
instance.xsd e e whinport
=3 instance
Z Back Hext Einish
XBRL source schema Topbraid XSD import XBRL ontologies

The XBRL ontology has all extensions, some 40 files for Solvency. But for the Call Report we
only need the 3 base modules.

We use TopQuadrant's Topbraid Composer as the ontology development environment. But
the approach, methodology and architecture is independent of the tooling.




sl instance ttl

e P ey A
LIass v o o

JRL httpy//finregont.comy/fro/xbrifinstance ttiFNumericltemAttrs

= Annotations

ement

fa ) "
s#other |
1 — i
sontexiRe? I - - -
monetaryltemType [ -m & Numeric item atirs
. = Class Axioms

® instance-EssentialNumericitemAtirs

= instance:decimals max 1
@ instance:decimals only instance:DecimalsType Datatype
2 instance-precision max 1

U instance:precision only instance-PrecisionTypeDatatype

Farm | Browser| Diagram  Graph| Farm Layout | Sourcs Code

The sxml:tag refers to the original XSD component.

The diagram shows the XSD schema for Monetary Items with its attributes for Precision
and number of Decimals.

The reverse engineered OWL class has restrictions that reflect the XSD cardinality.
(optional).
The sxml:tag point to the original XSD definition.

The XBRL instance import processing a Monetary Item will find the tag, locate the OQL
class and create a resource.

Likewise, the export will write an XML record with S value.



XBRL taxonomies define specific sets of reports.

The OWL taxonomy representation extends the XBRL base classes with
subtypes for specific reporting items, sections, tables, and calculations

XBRL is not specific to Financial Services.
The taxonomy differentiates Bank Call Report from Insurance Solvency.

Thus, we map taxonomies to FIBO — not the XBRL framework.
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FFIEC provides schema and Bank call reports

- o
Inden of Mufquery X ) [} Viewor downioad data - X
& (B C sit Ir m [US] | https/ fcdr. Hhec.gow put:
+ r
ﬁ}'.‘:_f :

P — A o B {-‘;_'.
' ! o g Y

UBPR User's Gubde

Menu - What's Mew  FAQs

Accessibility Motes  Help
Results

Search Again  Download Results

* = Required

1 Insaiutons maiched e ciena eniered

pa—

2016, Institution Name: DEUTSCHE BANK TRUST COMPANY AMERICAS
Seloct the desined reporting cycle and then cick on Downkaad, the system
wil display o page foe sehscting a form type (031 or 041) For additional
information and halp, dick hava

To View & report, salect a Diae Link in the Call Repert eolumn MOTE: You fexist hum off your Pop-Lip Blackss in ordet 16 view reports
To Download a Call report. select ihe icon in e Download colemn You will b

1o e Download page
To Download the list of institutions. select Ba Download Results buion on the bulton bar
Matching Recorts
Data Series”
-~ Prev | Next | Total Pages 1, Reteved Records 1
Cat
Downicad | insEBon iame . Erey Trpe | e Swie | i ASSD | Cai Fepon
o DEUTSCHE BANK TRUST COMPANY AMERICAS  State Member Bank  NEWYORK WY 214807 9302018
Reporting Cycle
05230206 z Frav 1 Next
Privacy Policy

| Total Pages 1. Remeved Reconds 1
Privacy Poliey

The taxonomy download is a ZIP with all required files.

The individual institution report is available in PDF, SDF (open with Excel), and XBRL.
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| =4 instance | The XBRL instance ontology
owlimports

T s ; Wy 4

| =& mec-insi | FFIELC eXTensions 10 ABRL Item lypes
owlimlports

: FFIEC Micro Data Reference Manual (MDRM) concepts that
«{ ffiec-concept !

define instance items. >4,200 subclasses of instance:item

owiimporis

The reverse engineered XBRL instance (JPM Chase 09/30/2016)

TR i
[ *3brccjpme | that hold the data values.

(left blank)
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The FFIEC instance file is a simple list of reporting

<cc:RSSD9017

contextRef="Cl|_852218 2016-09-30">
JPMorgan Chase Bank, National
Association</cc:RSSD9017>

The import generates
instances of the FFIEC concept
class - here RSSD9017

(Legal Title of bank).

L

« *Call_Cert623_093016_PM_Chase.ttl

Resource Form =

URE files/}/BankOntology/data/Call_Cent28_003016.cmi#r-2169

= Other Properties
file///BankOntology/data/Call_Cert628 093016 xmi#contextRef-ccRSSD901
B 01_852218_2016-09-30

comp
2169
rdf;type

Mec-conceptRSS09017
composite:child
# <"JPMorgan Chase Bank, National Association™>
= Incoming References
*-composite:child ™
* oo amins="rpy fwww.xirl.org 2003 instance ">

The instance file is just a header and some 2000 lines of lines like this.
This also makes it very easy to generate XBRL filing out of FIBO. Just put the values in lines
following the syntax.



A query o nthepopulated

Institution Name JPMORGAN CHASE

BANK, NATIONAL ASSOCIATION

City COLUMBUS

State OH ——
Zip Code 43240

Call Report Date 9/30/2016

FFIEC download.

ntolo gy

FFIEC individual institution dowr

matches the
ad.

Cr

Short_Definition Value

Reporting date 20160930
FDIC certificate
number 628

JPMorgan Chase
Bank, National
Legal title of bank Association

City Columbus
State abbreviation OH
Zin rada A2A2AN

i LOUE S3L5w

Ontology query results

The left is a copy of the PDF page.
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We reverse engineer the FFIEC taxonomy into OWL

=3 xbrl-xlink

- : xbirl-linkbase

h 1_inst

8
— Fecer wze rm Qf\w,
! *2 mdr-schema ] L fiec-cen ‘ !}Q dof | % fec-cr-vi2o.cale | T

7 \
[ L\ fﬁec -Cr-v129- cap / =3 ffiec-cr-v129-ec
«dffiec-cr-vi2g | 7 i

| edffiec-cr-vi2o-ref | | o fiiec-cr-vi29-ec-mess

=3 ffiec-cr-taxon-all

The taxonomy ontologies import XBRL-linkbase: edit checks, calculations,

presentation, definitions, captions, instructions, and edit check messages.

The taxonomy files are needed to query and report out of OWL staging.
We only require ffiec-cep (concepts) for data import.
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i 4 instance:ContextPeriocdType .
e . inst instance:instant ?instant .
BIND

d:string(?instant) as ?Call Date)
ent a instance:ContextEntityType-identifier .
composite:child ?ident node .

_node sxml:text ?Bank RSSD Identifier .

BIND fn:substring (?1lb label loc, 4) AS ?MDRM) .
?1b loec ffiec-w3-xlink:label-loc ?1b label loc .
>t rdfs:label ?MDRM .

ot rdfs:subClassOf* instance:ItemAttrs .

gy query lar ngudage

?MDEM Vvalue ?

Similar to SQL, the SELECT
specifies the result set columns

The WHERE clause joins the
tripiets.

ORDER BY provides the sorting.

The biggest challenge for SQL folks is that the SELECT doesn’t separate with comma.

18



The FFIEC excel (SDF on top) and SPARQL result set.

4 A L] [ o F G H

| [Call Date . Bank RSSO ik MORM S  Vialoo |Short Definition Cali B4’ Line Mt s

¥ | 20160930 BSI218 RCONS999 10160930 Repeting date ENT 1

0160930 BSII18 RSS09050 628 PO cevtficate number ENT 1

| 20160930 857218 RSS09017  WMongan Chase Bank, Matiensl Associstion | Legsl tthe of bank ENT 3

| 20160930 B52218 RS509130 Columbua |Ciry ENT 4

asbe shbereianion Ly £

20160930 43240 Tip code ENT [

20160930 BS2218 RCONS22 THEGLXDRUGOFUSTRNEST [Legad Entity identifier (LEI} (Report only if your instiution siready has an LEL) ENT T

20160930 52218 ACFDRSSS 4054000 Accrumd inerest teceivabie e 1

9160930 52218 ACFO21AR TES000 Met deterred Lan sviets WoF 2

20160930 852218 RCFDAPS2 S207000 Equety securities that DO NOT have readily determinabie fair values BOF 4

20160930 B52218 ACFO2168 91749000, A8 other tan wncead 25% of this o] BCF 6

20160930 B52718 RCFDJ1I6D “I"m'Tunlhum of tama 1 through &) (Mus? equal Schedule RC, iterm 11} WOF T
erasn trire srenacs P P P -

A

1 [Can_Date  Bank |

2006-09-30
2016-09-30
20160900
20160930
2016-09-30
016-09-30
2016-09-30
2016-09-30
2018-09-30
2006-0930
2016-09-30
0 20160930

[T

EEE o

i [ o

[ ¥

RI3D_C MORM . Value Short_Dufinition all
52118 RCONS999 20160930 Aeporting date ENT
52218 RS09050 628 FDIC cerificate numbses Nt
52218 RSSDO0LT  FPMcrgan Chase Bank, Nationsl Associstion Lagsl Stle of bask T
52118 RSS09130 Columbe any ENT
32218 RSS09200 OM State abbeeviation T
52718 RSS09220 43240 Tip coce ENT
452218 RCONSIZS gl Eramy btans by yesst intitation lrmachy b o0 LEL] T
832218 REFDRSSE 4032000000 Accrued interest receable ok
852718 RCFOIAS 1RS000000 Kt deferred e asety [
52218 RCFDI753 quity s RoF
452218 RCFOIIEE S1T4B000000 Al other assets {1 arts greater than 29% of this em) RO
522108 RCFOIE0 1126411 Other axsets {from Schedyle AC-F) weF
3176 418 Toowad b o inmam 1 sirmash, 3 briost amsnd S B marn, 111 e

mcr31m AOENIIEN

o e 1 10" ey

 Lin_bes &

N e e e e

http://bankontology.com/
br/query/Call%20Report%
20JPMC%2020160930%2
Oguery%20results.xlsx

The complete query and also a SELECT * is on the website.
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Transform XBRL staging data and load into FIBO
classes.

=
Maj

2> (e
A

! SPARQL
s R
Inference

\__

0 ==

Step 2 defines the complex business logic. It is an OWL to OWL ontology transformation.
The inference engine (reasoner) examines the mapping and executes SPARQL constructs to
move the data.

All within the ontology — all semantic web technology.




We graphically map FFIEC XBRL MDRM into FIBO

OWL Staging

FIBO

ffiec-conceptRCONS224

iy build URI (1

fibo-be-le-lei:LegalEntityldentifier

ffiec-031-spin-ref:hasStringValue : string
call-cert-xmi:contextRef-ccRCON9224

= diypevaiue : siring{l..1]
ffiec-031-spin-ref.hasContextLEl : string

™ ffiec-031-spin-ref.hasSubjectitem : instance:item

0

inctance:

instanceid : ID[0.1]
rdiclabel : Literal

efalue : IDREF(1.1)

ol

= fibo-fnd-aap-agtidentifies : [1..1) (exactly 1 fibo-be-le-Ip:LegalEntity)
™ fibo-fnd-rel-rel:appliesTo
= fipo-fnd-rei-rei:characterizes
= fibo-fnd-rel-rel.classifies
= fibo-fnd-rel-rel:defines
= fbo-fnd-rel relidenctes
fibo-fnd-rel-rel-hasUniqueldentifier : text[0..1]
m fibo-fnd-rel-relisMemberOf - (exactly 1 fibo-fnd-arr-id:\dentificationScheme)

™ fibo-fnd-rel-rel:refersTo

™ fibo-fnd-rel-rel:represents

= fibo-fnd-utl-abchasArgument : fibo-fnd-rel-rel:Reference

™ fibo-fnd-utl-alxhasExpression : fibo-fnd-utl-abcExpression

™ fibo-fnd-utl-alx:hasOperand : fibo-fnd-rel-relReferent
rdfslabel ; Literal

RCON9224 is the MDRM element for the Legal Entity Identifier.
We map the element to FIBO LegalEntityldentifier class.

We also map the value to the FIBO data property.

The inference engine will

1. Construct an instance of LegalEntityldentifier

2. Construct a data property, Uniqueldentifier

21



&% Edit Context

spinmapl:buildURI1

The Legal Entity ID provides the URI local name

The argument is the value of the Legal Entity
Identifier in reporting item RSSD9017.

-

Iha +ams
11T LCli1

FIBO-prefix : FIBO-class _ “LEl” argument

http://www.omg.org/spec/EDMC-FIBO/BE/LegalEntities/LEIEntities/LegalEntityldentifier_LEI_7H6GLXDRUGQFUS57RNES7

We anchor our target URIs around the LEI. FIBO Corporation, Depository Institution,
Address and MonetaryAmount URSs are also based in LEI.
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a property mapping assigns the MDRM value
O unique identifie

—
-
— (D
Q.
Q
—
~<

()]

.

spinmap:rule ¥

% Map into ffiec-031-spin-fibo:RCON9224-LegalEntityldentifier:
derive fibo-fnd-rel-rel:hasUniqueldentifier from
Tfiec-03 1-spin-ref:hasStringVaiue using 7argi

rdf:type ~

spinmap:Mapping-1-1 i The mapplng context from Stag|ng
spinmap:context
# ffiec-031-spin-fibo:RCON9224-LegalEntityldentifier ClaSS to FIBO ClaSS

7arg1
spinmap:sourcePredicatel -

ffiec-031-spin-refhasStringValue = Source and ta I’get data pFOper‘{y
spinmap:targetPredicatel ~

fibo-fnd-rel-rel:hasUniqueldentifier

(left blank)




SPARQL rules specify complex data transformations.

The hasSourcelnstance object property provides data lineage. For every
FIBO instance, we have a link to its original instance in the Call Report.

spinirule ¥
* # Set the FIBO instance source to THIS it
CONSTRUCT {
TtargetLEl fro-ref:hasSourcelnstance ?this

}
WHERE {

BIND (spinmap:targetResource(?this, ffiec-031-spin-fibo:RCON9224-LegalEntityldentifier) AS 7targetLEl) .
}

Tt

target instance

(left blank)
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The inference engine (Reasoner) populates FIBO.
Ao

r 4
A
4}""' n

SO (= ) ... ‘:.m:>
g -3

o '

We validate FIBO data, mapping, and lineage.

w
U
M il

=
o
o

\_

We run the inference engine out of Topbraid. It take quite a while because in development
we include the full FIBO ontology.
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The Legal Entity Identifier class has a new

IT

L o
Std[ Le Resource Form +EHE " -
i/ 0 o4/ spec/ EDMC HBO/BE gt LEenies o
The source instance points to the

original FFIEC instance.

—wia

A SPARQL rule has populated the link
to the FiBO Corporation instance.

B THEGLXDRUGQFUSTRNEST

The unique identifier shows the
correct LEI.

fibo-be-le-letLegalEntityldentifier

FIBO has a detailed taxonomy of Organization (48 subclasses) and Financial Service
Provider (46 subclasses). Unfortunately, they are all primitive classes.
We must assert that our FFIEC import is a Stock Corporation and Depository Institution.

It would be better to have more Defined Classes. The inference engine rather than the
mapping architect should determine the type of bank.




The resource graph shows populated FIBO

instances and their relationships.

[ # fibo-be-le-lei:LegalEntityldentifier_LEITHEGLXDRUGQFUSTRNES? ] |__ 4 fibo-fnd-ace-cur:MonetaryAmount_Issued_Capital_LEI_7TH6GLXDRUGQFUSTRNES7 ]
L1 RS FoECOn
| # fibo-be-le-ch:StockCorporation_LE|_7TH6GLXDRUGQFUSTRNES7 ] ¥ lcc-3166-2:0hio | #cc-3166-T:UnitedStates |

T — f—_

1 — > e T

| 5 q RarTT e T

edAediess fibo-foc-fcthréghasiikafinein
| = : —
\ fent |__# fibo-fbc-fct-breg:RegistrationAddress_LEI_7H6GLXDRUGQFUSTRNEST |

S - ke

[ # fibo-foc-fct-usirga:F DICCertificateNumber 628

* FIBO differentiate between the Agent (Stock Corporation) and the Role (Depository
Institution) it plays. The two are connected via the hasldentity object property.

* The LegalEntityldentifier identifies the Corporation

* The Corporation has a registered Address.

* Address links to state and country, already in FIBO

* FIBO stores Capital (and others) as Monetary Amount. The number plus semantics, like
currency and date.

* The Depository Institution (not the corporation!) has an FDIC Certificate number.
We use this number to create the URI.

* The certificate ties up to FDIC and FDIC directory, already in FIBO.

Nice design. But FIBO need more support for Accounts and Balances!
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T e data query traverses the joins and shows
rti

da properues

C
Cu
(@)

SELECT ?institution ?lei ?country_name JPMorgan Chase Bank,

7state_name ?issued_capitai ?fdic_certificate institution_name  National Association
?regulator ?registration_directory
i o S o lei 7H6GLXDRUGQFUS57RNES7
?corporation fibo-fnd-aap-agt:hasName :
?institution . country_name United States
........... ctata nama Ohin
?corporation Swave_tiaiiis beatiic]
fibo-be-le-fbo:hasRegisteredAddress issued_capital $176,083,000,000
i
registered_address. fdic_certificate 628
?institution_directory rdfs:label regulator FDIC
?registration_directory .
} registration_directory FDIC Institution Directory

The full query is on the website.
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The mapping query lists source to target class.

W Imports 4 Instances ™ Domain 2 Relevant Properties @) Error Log | % SPARCL 2

Query Editor Query Library

SELECT ?sourceClass Pcontext PtargetClass
WHERE |

Tcontext spinmap:sourceClass 7sourceClass .

Tcontext spinmap:targetClass TtargetClass .

ORDER BY ?targetClasg

Mappingis in triples.

sourceClass

ffiec-concept-RSSD9017
Hisc-concantREENOT1IN
ffiec-conceptRSSD9220
ffiec-conceptRCONG224
ffiec-conceptRSSD9130

thec-conceptRSSDO0D

ffiec-conceptRSSDO220
ffiec-conceptRSSDA0T

ffec-conceptRSSDO0ED

ffiec-conceptRSSDI050
ffiec-conceptRCFD3632
ffiec-conceptRCFAPSSS
ffiec-conceptRCFD3632

g |

+ Text Search

context

0000‘}000000‘0'

ffiec-031-spin-fibecRSS D01 7-StockCs
fiac-031-cnin-fiboeREENO1AN-Ragi Addresc
ffiec-031-spin-fibo:RSSD9220-RegisteredAddress
ffiec-031-spin-fibecRCONS224-L E if
ffiec-031-spin-fibo:RSSD130-Ry

fiec-031-spin-fibo:RSEDO200-RegistrationAddres:s

ffiec-031-spin-fibo:RSSD9220-RegistrationAddress
ffiec-031-spin-fibo:RSSDI17-Depositorylnstitution

Hiec-031-5pin-fibo:RSSDODSO-FDIC Cert

ffiec-031-spin- )9050-FDICReg y
ffiec-031-spin-fibo:RCFD3632-RetainedEamings
ffiec-031-spin-fibocRCFAPB53-MonetaryAmount
ffiec-031-spin-fibocRCFD3632-MonetaryAmount

98

targetClass
fibo-be-le-cbStockCorporation

fiha-ha-la i i Ade

fiba-be-te-MoRen Add

fibo-be-le-leiLegalEntityldentifier
fibo-fboc-fct-breg:RegistrationAddress

fibo fhe fot hrecBanictration Addrace
iho-foc-fot-bregfegictrationfddress

fibo-foc-fet-breg:RegistrationAddress
fibo-fbe-fet-fse:Depositorylnstitution
fibo-foc-t
fibo-fboc-fet-usjrgaF DICRegistryEntry
fibo-fnd-acc-aeq:RetainedCamings
fibo-fnd-acc-curMonetaryAmount
fibo-fnd-acc-curMonetaryAmount

e E O art et ahl b
gafDICCentifcateMNumber

“AHNARMEBE =8

This is the great value ontology provides for data management. Besides class mapping
we can also dive down to query property mappings and rules.
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fibo-flc: .Ict-.‘se:DeposﬂD-'yInshrul-oﬂ ] l ffiec-concept:RSSDA017
g o 3 x

# fibo-fbe-fci-fse:Depositor jon_LEL7HEGLXDRUGQFUSTRNEST ———————————>[ * <filevs/BankOntology/data/Cal Cert628_093016.xmisr-2169>

SELECT ?fibo_class ?fibo_inst 2call_cert_inst ?ffiec_class 7xml_tag
WHERE {
?fibo_inst fro-ref:hasSourcelnstance ?call_cert_inst .

?call_cert_inst a ?ffiec_class .

?fibo_inst a ?fibo_class . Linage is
} ?ffiec_class sxmiitag ?xmi_tag o triples.

Again, the value that ontology adds to data management. Data Lineage is inherent
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[fibo_class]

fibo-be-le-ch:
StockCorporation

fibo-be-le-lei:
LegalEntityldentifier

fibo-fbe-fet-fse:

sults
S}( RL sour

fibo_inst call_cert_inst
fibo-be-le-ch:

StockCorporation_LEI_7H6G <file:///BankOntology/data/Call_

LXDRUGQFUSTRNES7
fibo-be-le-lei:

Cert628_093016.xmli#r-2169>

LegalEntityldentifier_LEITHG <file:///BankOntology/data/Call_

GLXDRUGOFUS7RNES?
fibo-fbe-fet-fse:
Depositorylnstitution_LEI_7 <file:///BankOntology/data/Call_

Cert628_093016.xml#r-1084>

Denacitarulnctitution Hecl¥NDUICOFLISTRMEQT fnrl-ﬂ‘)ﬂ 0Q201E wmittr- 7180~

Depocitond

fibo-fbc-fet-usjrga:

SCLXDRUCARUS

fibo-fbc-fet-usjrga:

FDICCertificateNumber FDICCertificateNumber_628 Cert628_093016.xml#r-642>

trace
urce reco

(@]

<file:///BankOntology/data/Call_

o

the FIBO

1
d.

]

ffiec_class xml_tag

http://www.ffiec.gov/xbrl/call/co
ffiec-concept:RSSD9017 ncepts#RSSDI017

ffiee- http://www.ffiec.gov/xbrl/call/co
concept:RCONS224 ncepts#RCONS224

http://www.ffiec.gov/xbrl/call/co

£:0ESNAN1T neente#0SSNON1T

http://www.ffiec.gov/xbrl/call/co
ffiec-concept:RSSD9050 ncepts#RSSD050

ffiec-conce

FIBO Ontoiogy XBRL
Staging Source

(left blank)
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The reverse — populate the Call Report out of FIBO.

CdE o "y e
‘ ciIDN H Serzlintic ‘ ‘ Exportx‘ FIEC 031 ‘
It J%// ‘ OWL Staging ‘ Call Report ‘
S N S L

The complex transformation and business rules are defined OWL-to-OWL, within the
ontology. The export, conversion from OWL to XBRL is just mechanical, tooling.
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Map FIBO into FFIEC 031 staging classes.

fibo-fbe-fet-bregReg

58

build URIE——"1

ffiec-conceptRSS09130

™ fibo-foc-fot-breghasPostalCode ; text
= fibo-foc-Tet-breg:nasAdaressLing | - text
== fibo-fbc-fot-bregrhasAddressline2 :
= fibo-foc-fet-bregehasAddresslined :
= fibo-foc-fot-breg-hasAddressLined ; text
= fibo-fnd-arr-idisindexTo : [1.1]

= fibo-nd-rel + fexactly 1 fibo-fnd-ple-locd
= fibo-fnd-rel-relcharacterizes
™ fibo-fnd-rel-relclassifies

=t

tes

= fibo-fnd-re

= fibo-fnd-rel-rethasDefinition : fibo-fnd-rel-ret Reference (exactly 1 fibo-fnd-plc-adrAddressingScheme)

Of : (exactly 1 fibo-fnd Index
= fiha-fnd areTs
= fibeo-fd-red-

= fibo-frd-ut

g - fibo-find-rel-ret
- :
™ fibo-fnd-utl-alchasOperand * fiba-frd-rel-rel-Refersnt
™ fro-refhasSourcelnstance

rdfsiabel : Literal

heme)

= <files/f/BankOntology,/data/Call_Cert628 09301 6xmi#contextRef-ccRSS09130>
= dtypevalue : string(0.1]

tRefValue : IDREF1.1]
= instanceid : 1D[0.1]
% rarsiaped ; Literal

fiec-concep

= <file///BankOntology/data/Call_Cert628_093016.mi#contentRel-ccRSSDI200>
= dtypevalue : string[0.1]
= instanceontextRefValue : IDREF(1.1]
= instancesid : 1D[0.1]
relfsilabel : Literal

hec-conceptRSSD9220

m <file/f/BankOntology,/data/Call_Certti28_093016xmi#contextRef-ccRSSD9220>
= diypevalue : string{0.1)
™ instance:contextRefValue : IDREF(1.1]
™ instancesid : 1ID[0.1]
rdfslabel : Literal

Our example, the FIBO registration address maps to 3 FFIEC MDRMs.

RSSD9130 — city
RSSD9200 — state
RSSD9220 - zip code
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The mapping is a reversal of the Staging to FIBO

U PO, U

napping context.

Unfortunately there is no “reverse mapping” ETL button.

We have to specify

* How to build (match) the Staging URI

* Transform FIBO formats into FFIEC formats.

* The UPDATE operation is still a challenge.

The Staging to FIBO mapping context query, provides our to-do
list.

The XBRL import assigns system generated URIs. We must match the correct instance URI
in order to update. Or should we just create a completely new instance ontology?

The answer also depends on, whether we look at a single institution filing every 3 months
or a consolidator / regulator holding multiple institutions in OWL Staging. .
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Test case: JPM Chase moves to Vermont

[s] FIBO_spin_FRIECH &2 =

URL Registries/RegistrationAddress LEI_7THEGLXDRUGQFUSTRNEST]
~ Annotations

= Other Properties

fro-ref:hasSourceinstance ™~

¥ <filey///BankOntology/data/Call_Cent628_093016.xmi#r-1876>

¥ <filey//BankOntology/data/Call Cent28_093016.xmi#r-1904>

¥ | <file:// /BankOntology/data/Call Certfi28 093016.xml#r-1935>
fibo-fbe-fet-breg-hasAddresslinel ™
fibo-fbe-fot-breg-hasAddressline2 =
fibo-fbe-fet-breg-hasAddressline3 ™
fibo-fbc-fet-breg-hasAddressLined
fibo-fbe-fet-breg-hasCity ™
a Montpelier
\‘_Ibo-rb(-kl-brcg.hastounlry
¥ lcc-3166- 1:UnitedStates ¥
fibo-fbe-fet-breg-hasPostalCode ~

We change the bank’s city, Wose0n v

fibo-fbe-fet-breg-hasSubdivision =

subdivision and postal code. ¥lcc3166-2Vemont .

e -~
Hesource romm »EE~

(left blank)



Fall Factenn ARINEE IP0E Fhoao
i Tall_Cenb2B_0%3016_PM _Chas:

Resource Form &
URL filex///BankOntology/data/Call_Cert628 093016.xmi#r-1935
= QOther Properties

1 Instance
Sy o A e e W()_852218_2016-09-30
IVIDRIVI RS5D39130. dtypevalue

\ instance-contextRefValue

instance:id

compositedindex
Hi935

rdf:typ
The text node has fec-conceptRSSD9130
changed to Montpelier ——— % et

(capital of Vermont). - Incoming References

“ composite:child ™
* <fro xmins="http;//www.xbrl.org/2003 instance™>

Of <file:///BankOntology/data/Call_Cert628_ 093016.xmi#contextRef-ccRS5D9130> ~

We would also examine the other changed resources.
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Export the staging into FFIEC compliant XBRL.

o Altova XMLSpy - [Call_Cert628_093016_JPM_Chase_in_Vermont] - El x
B File Edit Project XML DTD/Schema Schemadesign XSU/XQuery Authentic DB Convert View Browser WSDL SOAP XBEL Jooks Window Help
-8 %

DEREP S xBE < - ASY ERe-d Yy Snee O0E R0, BEH ¥ o= Fxx
1967 <cc:RCFDKALS contextRefs"CI 852218 2016-€9-38" decimals="@" unitRef="USD">@</cc:RCFOKO18> o

1968 <cc:iRSSD9130 contextRef="CI_852218 2016-29-30">Montpelier</cc:RSSD9138>
1969 <cc:RCFDB711 contextRef="CI_8§52218_2016-89-38" decimals="8" unitRef="USD">6563000000</cc:RCFDE711> v

[Test | Gud | Scheme | wsDL | X8RL | Aunertic | Bowser
fizh Gall Cert628_093016_JPM_Chase_in_Vermont

Messages x
= YAl D8 ]2]3] ) Emume 100] Sov s
A\ File D:\myWworkspace\BankOntology\data\Call_Cert628_093016_JPM_Chase_in_Vermont.xbrl is valid but centains one or more warnings. »
B /i, Rounded value 792358000000 of summation item <cc:RCFD2122>WM is not equal to 415993000000. il
‘ M mms = - mme mmiim] s ke s ad e mmd samdmbemd simliime ok der cmmemibeias e fmmm bmmdmesh

Messages | XPath/AQuery | XSL Outline | Find in Files | Find in Schemas | Find in XBRL | Charts

rise Edition v istered to Jurgen Ziemer (Ja ata Models Inc. - ova Gml AP 'NUM SC
XMLSpy Enterprise Edition v2017 sp2 (x64) Registered to Jurgen Zi {Jayzed Data Models Inc.) ©1938-2016 Altova GmbH CAP NUM SCRL

Line 1968 shows the updated city. The XBRL is valid.

We use XMLSpy as an XBRL tool. Topbraid only accepts XML files, so we have to modify the
header and save as XML and XBRL.




We export the modified staging OWL into

We invoke the export
diaiog for the staging
OWL file.

Output file name (without xmi): | Call_Cert628_093016_JPM_Chase_in_Vermont

=

The root instance “#r”
Root instance (auto-complete) <file:///BankOntology/data/Call_Cert628_093016.xmli#r>
[

will export all semantic
XML triples.

@ < Back Cancel

The JPMC and some other bank XBRL files are on the bankontology.com website in the data
directory. You are welcome to test with your filing software.




Namespaces and imports

o> FIBO

_ http://www.omg.org/spec/EDMC-FIBO/
. Financial Industry Business Ontology
4

@- http://finreaont.com/fro/xbrl/

R _f

httn://www xbrl ora/

xml namespace

http://bankontoiogy.com/br/

http://www.ffiec.qgov/xbrl/call/

You can follow the links to the base namespaces.

The FFIEC Call Report imports XBRL.

As the upper/core ontology FIBO is on top of the owl imports.

Financial Regulation Ontology has entities common for Banks, Funds, Hedge funds and
Insurance. So it is the domain to hold the XBRL ontology. FinRegOnt imports FIBO and a
Legal Ontology.

Bank Ontology holds the reverse engineered FFIEC taxonomy. It imports the XBRL classes
from FinRegOnt.

To try it out, just create a “My Bank” set of ontologies, importing the bank ontology.
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Consolidated Life New York offices, 1960. (lack Lemon in Billy Wilder's “The Apartment™)

QY rrori o

Himmdrade af nannla
nunurcus U pTUpIc
mapping between

numerous
| Iy e
HELWITUECIITUUD
systems, languages,

components...

To recap:
We started in the bleak 1960s.




FIBO Standards

01100 0100
iil1001148

was A% A

1100 " Regulations

Everything is a triple

0O =

In the bright future everything is a triple.
» Standards and Regulations drive FIBO.
* FIBO makes compliance data management less complex.




o] > [oneysaene] < > [riso

Lessons learned:

zzz

& </ &9
FIBO has good support for XBRL import and FIBO is too
compliance. We can transformations assertive.
load XBRL data into FIBO and are slow. Have more
generate the Call Report out of FIBO. defined

classes!

XBRL, Staging FIBO - two simple steps in either direction.

The appendix has links to the ontologies, documentation and tutorials.
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Tutorial : http://finregont.com/financial-regulation-ontology-tutorial/

Chapter one has an into to OWL, FIBO, and the Legal reference ontology. There is
also a getting started with Protégé section.

Chapter two shows XML source import in depth for Code of Federal Regulations and
United States Code.

. XBRL Ontology: http://finregont.com/xbri/

Includes links to the ontology files and documentation.

. Bank ontology: http://bankontology.com/ontology-directory-files-prefixes/

. XBRL consortium, US website: https://xbrl.us/

. FFIEC taxonomy and data download: https://cdr.ffiec.gov/public/Default.aspx
. Topbraid Composer website:

http://www.topquadrant.com/tools/IDE-topbraid-composer-maestro-edition/
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