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Wells Fargo Disclaimer

 The content in this presentation represents only the views of
the presenter and does not represent or imply acknowledged
adoption by Wells Fargo Bank. Examples used within are
purely hypothetical and are used for illustrative purposes only

and are not intended to reflect Wells Fargo policy or
intellectual property.
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Mission

Who we are:
— Non-profit collaborative industry standards development team
— From financial institutions, standards and trade groups, technology vendors

Goal:

— Create semantic financial data standards and operational solutions that will
eliminate data quality gaps and will promote progress towards achieving data
maturity and health in the financial system

Our proposal/solution is:
— A community-based, free and open source financial industry standard
— Non-proprietary nor dependent on any individual vendor solutions

Our collective challenge and journey:

— We seek an open dialogue and the contribution of diverse perspectives to
advance the potential of semantics and semantic processing
7/19/2012 Unambiguous Shared Meaning 3



Poor Data Quality Impacted Early Identification
of Risks During the 2008 Global Financial Crisis

mmmemes \\hile the global financial crisis had multiple
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ErowsNvaGovt. funds — overleveraging in over-the-counter (OTC) derivatives
( complex financial instruments used for hedging)
were relatively opaque to regulators e.g. credit
default swaps, resulting in insufficient liquid capital
to cover drops in asset prices (ex. AlG, Lehman)

— inability to identify the risks inherent in mortgage
backed securities

— impacted sensitivity of analytic risk models
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Financial Contagion Influenced Regulators to
Recommend Global Financial Data Standards

Regulators and financial institutions also were
unable to gain visibility to complex financial
interdependencies between counterparties to
trades

— where default risks became magnified

— resulting in massive financial impacts across

institutions and borders

Regulators have thus called for global financial

data standards

— to ensure there is high data consistency, data
linkage and data integration

— as a prerequisite for effective macroprudential risk
analysis and reporting

— data standards are also desired by financial
institutions for equal reasons
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Regulatory Requirements for
Financial Data Standards and Transparency

- Financial data standards have been requested for:

— identification of legal entities and their subsidiaries,
ownership hierarchies

— identification of financial instruments e.g. derivatives
— precise and comparable language of financial contracts

So that regulators (and financial institutions) can

— classify undifferentiated swaps into asset classes and
risk categories

— analyze linkages between counterparties to trades and
identify aggregate positions and exposures across asset
classes and ownership hierarchies

— understand exposures at institutional, national and
cross-border levels

— aggregate the data and exchange information with other
regulatory authorities

— also institutions can more easily filter out prospective
trades that are classified outside of risk tolerances
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Semantic Technology Can be a Foundation for

Financial Data Standards and Transparency

* The Enterprise Data Management Council and the Object
Management Group believe that semantic technology

is the optimum way forward to define financial data standards in support of the
objectives of the financial regulators and the financial industry

can supplement and map to existing financial data standards

I Financial
Data

Standards

Crypto

W3C Semantic Web Stack

* Semantic technology uses machine intelligence to provide highly
advanced data schemas (ontologies) and tools

— and do this faster, cheaper, smarter

— that can help organizations better define, link, integrate and classify their data
7/19/2012
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The View From Mike’s Place

Some
banks




The View From Mike’s Place

Some
banks

Some IT Firms




Conceptual Model for Data

Conceptual Model (Semantics)

Realise

Logical Model (Design)

Implement

Physical Model (Implementation specific)
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Conceptual Model for Data

Business

A
Conceptual Model (Semantics) :
|
|

The Language Interface

Logical Model (Design)

\4

Technology

Physical Model (Implementation specific)
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Conceptual Model for Data

Business

A
Conceptual Model (Semantics)

The Language Interface

Logical Model (Design)

\4

Technology

Physical Model (Implementation specific)

FIBO bridges the “Language gap” between business and technology
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FIBO Bridges the Language Gap...

 Technology governance

— Not “business”

— Not “Technology”

— The business of technology development
 Mature process = predictable results

— Change management

— Transparency

— Reuse of data
* QOpportunity costs:

— Cost over-runs

— Poor delivery

— Long and unmanageable discussions for every new change

7/19/2012 Unambiguous Shared Meaning
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How does Semantics Help?

* Asingle version of the truth

* Framed in formal logic
— Complete and accurate
— Extensible
* |Implementable by technical staff

— Does NOT require the technologists to understand
everything in order to deliver it

— BUT

— Cultural shift: does not require the technologists to
understand everything...

* New material is additive
— Provided that the model is truly semantic

7/19/2012 Unambiguous Shared Meaning
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Towards Meaning

* The stated benefits for semantics only really
apply if the model is actually meaningful

— Full abstraction of concepts
— What sort of “Thing” is this?
— What distinguishes it from other things?

* For each concept, frame this in terms of a
simpler, meaningful concept

* If you just implement the same old “data models”
in a new syntax, there is no semantics and
therefore no benefits from using semantics

* Syntax is not semantics!
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What we want

* Business meanings

* |n business language

* For business people

7/19/2012 Unambiguous Shared Meaning
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What we want

* Business meanings
— Not data dictionary

* |n business language
— Not a design

* For business people
— No funny symbols and things
— No language to learn
— Just the facts
— Boxes and lines — something like this...



Types of Entity

Anything which can act on
its own part.

EXAMPLES:

Jzhn Smith

Microsoft Inc

England and Wales Cricket Board
The Bullingden Club

Any collection, the members
of which are themselves
autonomaous entities {pecple,
firms etc.)

Any entity which may
incur legal ckligaticn
or be sued at law. T

ExAMFLES:

John Smith Jehn Smith
Microsoft Inc

ExAMPLE:

has member

EXAMPLES:

Microsoft Inc

England and Wales Cricket Board
The Bullingden Club




Types of Entity

Formal representation of the legal “facts of the matter”
— What is a Legal Person?
— What is an Organization
— What kinds of entity may be both?

This may be very different from any given data model

— Forms a common key for a range of data models

— Example: a model of data for loan borrowers will focus on Legal
Person, since loan borrowers incur debt

— Example: an identifier for participants in OTC Contracts is also limited
to Legal Persons

— Some identifiers need to identify Trusts — these are NOT legal persons

Use as a common key to identify the things referred to in
application data models

7/19/2012 Unambiguous Shared Meaning 19



Legal Persons Fundamentals

% A “Legal Person” is
distinguished by the fact is

able to incur liability

acoyues to
pm—

1
constituted
=" 7 mutually exclusive ™~ = by

An “Artificial Person” is a Legal Person
with some formal instrument by which it
is incorporated




Formal Organization Fundamentals

Organization A “Formal Organization” is
ﬁl distinguished from other
(informal) organizations by having

some formal covering agreement
among the principals

. o . . Organization
mutually exclusive governed by
hm' *E:— —————————————— :—:3' FD",“'_ Cowering
g Organization Agreement

Includes Trusts,
Partnerships; also
Incorporated limited companies

Partnership Trust




Business Entities Taxonomy




Financial Industry Business Ontology (FIBO)

Requirement #1: Define Uniform and Expressive Financial Data Standards

ENTERPRISE DATA MANAGEMENT

Industry Standards

MDDL XBRL

7/19/2012

Semantic
Web

Unambiguous Shared Meaning

WE SET THE STANDARD

Financial Industry Business
Ontology (FIBO)

/ Busmess
Entities

Securltles

. Metadata

, Corporaté
Actions

. Derivatives
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Financial Industry Business Ontology (FIBO)

Business
Entities

Market Data

. Corporate’
“._ Actions

Business Entities

— Legal entities, ownership hierarchies, LElI,

Securities

— Tradable securities - equity, debt securities,
reference data terms

Loans

— Retail lending, corporate, credit facilities

Derivatives

— Exchange traded and over the counter derivative
trades, contracts and terms

Market Data
— Date and time dependent pricing, analytics

Corporate Actions
— Corporate event and action types, process

Annotation metadata

— Provenance. mapping, rulemaking

7/19/2012 Unambiguous Shared Meaning 24



Some of the benefits of FIBO

 Open semantic standards for financial data that is
exchangeable across financial institutions and regulatory
authorities

* Provides data consistency and transparency
* Intended to support federal regulatory reporting rules
* Enables business validation and understanding

* Enables reuse and understanding of core industry data
elements and concepts

e Reflects collaborative effort across institutions

» Objective is to release modular ontologies that support
business needs and priorities of the reqgulatory and financial
community, e.q. Business Entities, IR Swaps

7/19/2012 Unambiguous Shared Meaning 25



Business Conceptual Ontologies

Requirement #1: Define Uniform and Expressive Financial Data Standards

Business Ontology (AKA
“conceptual model”)

Defines Transaction types ]

Interest Rate Stream

defined as

T e SR
Tr 2 erest Leg
Defines contract types ,
embaodies
Defines leg roles
Fixed Interest
has leg . ——7] Leg
Vanilla Interest embodies Vanilla Swap
Rate Swap Transaction
Contract \ \k_\-\_\‘\—\_hss -

Something.owl # “an ontology”

7/19/2012

defined as ™ |

_,_,__—’? Interest Calculation Method

. Amount: Money Amount
Day Count Fraction: Day Count Basis

1

",
~,
~,

Fized Interest Rate Stream

Interest Amount: percentage [1..7]

Defines contract terms

™,

/ .,
/ Model from Sparx

[7,]

ystems

m

nterprise Architect

Flzating Interest
Leg

defined a5

Floating Interest Rate
Stream

Unambiguous Shared Meaning

Spread: percentage

/




Government Agencies Potentially Interested in
FIBO per Dodd-Frank Requirements

The following regulatory agencies have expressed potential
interest in semantic financial data standards via FIBO to enable

greater data consistency, transparency and risk oversight to fulfill
Dodd-Frank mandates

FSA.

Unambiguous Shared Meaning 27
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STABILITY
BOARD

FEDERAL DEFOSIT INSURANCE CORPORATION

FDIC Flnr‘;v. 4
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Financial Institutions and Industry Organizations
who have Expressed Interest in FIBO

~~ Bankof Americ -
citibank ,,\}/ CHASE @

E FannieMae. achs

% UBS @ Northern Trust
ISDA. NIST ISO !

MORTGAGE
BANKERS
ASSOCIATION®
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FIBO Business Conceptual and Operational
Ontologies are Two Sides of the Same Coin

* FIBO Business Ontologies | * FIBO Operational Ontologies
— Machine facing

" _ Derived from FIBO Business
Ontologies

— Classification, inferencing,
and semantic querying

— Deliver executable
functionality to regulators
and firms to enable data
linkage, transparency and
risk analytics

— Human facing

— Standard terms and
definitions for business
concepts

— Common reference for
regulatory definitions,
terms

— Aresource for banks
internally (integration,
model driven
development)

7/19/2012 Unambiguous Shared Meaning 29



Contributors to FIBO OTC Derivatives
Operational Ontologies

QIRlG

ENTERPRISE DATA MANAGEMENT

EDM

COUNCIL WE SET THE STANDARD
¥4
L:;::‘ E:.Em J o L’t @ 0
- > oo Y odo0
.; " a af tive oo o BB o
Semantic artS emergent analytics
THE f\/\— ATIX

7N Bankof America ‘ B

citi % UBS = =

CHASE ©
Cambridge - U
MITRE Srortice. OpeNfinance
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FIBO Modular Operational Ontologies for
Interest Rate Swaps

Requirement #1: Define Uniform and Expressive Financial Data Standards

SKOS Organization Dublin Core

Standards Ontology Metadata Requirements

Derivatives Contracts ‘ Financial Common ' Derivatives Assets

ST

ISDA Swaps

IR Swap Individuals ‘
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Semantic Financial Metadata Annotations:
the Standard for Standards

Requirement #1: Define Uniform and Expressive Financial Data Standards
v" In conventional data schemas limited explanatory

information or metadata is available, resulting in:
* the need to access independent metadata tools
* confusion and data rationalization problems, which
incurs errors, delays and cost
v' Semantic metadata is directly linked to the
elements in the ontology, including specific facts I

* One-stop integrated locus for related knowledge

v' Metadata annotations provides:
 Data Provenance, source and reference information

* Cross-reference to data elements in related financial data
standards, regulatory rules, business requirements and
specifications e.g. FpML, CFTC rules, etc

v’ Metadata can be accessed as Linked Open Data

7/19/2012 Unambiguous Shared Meaning
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Semantic Metadata for
Interest Rate Swap Contract

Requirement #1: Define Uniform and Expressive Financial Data Standards

4 finiti . ( ) T
| § 451 Definiions | Metadata annotations | ISDA | ioraet Raia
1 See Also provide rich context to IL, SWEp el 2
Interest rate ! . . PRINe o) transaction
swap means any ’cch‘ drIVE pTECISE = S pursuant to \Vthh
swap which is R ISDA Interest | o ww=r= e one party is
primgnly DasOd |l e e e e e o e e Interest Rate understanding of an Rate Swap | Ha® Valve required to make
on one or more Has Value Swap ontology element Description |, _ periodic paym...
interest rates, SN T
such as sw... ‘ g “ \S‘e;é?\‘
%?“ See Relatad Description \\ eb&'{e‘ﬂ.. "
a 9} o S ey =
Metada:a :()b:iects;j 2t o 3 (‘www isda org |
are interlinked an & Rate e o
el . pl Intemal Use | %\
. . a1 Swap | Data Securtty Level % ‘
suitable for querying g Gonfract O
! ~
\ “
_ e \\
| Commodity '_fu';:% & 4
Futures e ) ) = The 2000
Tradjng ﬁigs Nams GETC Y, CFR Part g* ISDA
o"“g{' | |
| e o™
Federal L il o ¥ - :
Register / Vol [&" §' St Gal A swap in :
77.No. 9/ & R wapk o which the Interest
Friday, January f ecord eopny underlying for Rate
13, 2012 / Rules Cé) gnd Reporting one or both Swap
and Regulations B bl legs is an Contract
et ien S | interest rate e
I. http:fiwww.clic, govivem/groups/public/@lrfederalregister/documents/file/2011-33199a, pdf ’|
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Semantic Reasoning Classifies and Links Data into a
Networked Graph Pattern for Powerful Access

Requirement #2: Classify Financial Instruments into Asset Classes

Float-Float Swap (Axiom)
swap leg minimum 2
floating_rate_leg

Data in semantic graphs can be traversed, classified and aggregated

\ ’
\ Cross Currenc /
\ Interest Rate Swap Float Float Swap ¥ 4
\ Swap Y
\ ’

\ . . .
\ = type : :

type type

Cross Currency
Float Float Swap

\ :

Fixed Float Swap

: type

= type
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Semantically Defined Network Graph Structures
Provide a Framework for Systemic Risk Analytics

Requirement #3: Link Disparate Information for Risk Analysis

Conventional database technologies have limited ability to represent
the complex entities and inter-relationships that span financial
networks and that are necessary to traverse in order to perform highly
effective risk analysis and simulations

v Network models based upon semantic
financial data standards are flexible and
easy to change

v’ Semantic network graphs can
interconnect ownership entities,
transactions, contracts, market data

v’ Reflect transitive exposures across
counterparties, sovereigns

v'Provide diverse aggregations that can
rollup from atomic transactions to high level
classifications for powerful analytics
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Semantics can ldentify Positions of Legal Entities and
Their Hierarchies Across Trades and Asset Classes

Requirement #3: Link Disparate Information for Risk Analysis

Transaction Repository Y

Transaction Repository X

" Legal

Entity

4
é swap
= Notional
Risk Analyst

Amount @

,ﬁ;t:?;st
Query all Transaction Repositories to Rate
report on the sum total of aggregate Swap
exposure for all counterparties and " Data is queried using graph pattern matching techniques vs. relational joins
their parents involved in all swaps . X .
associated with an interest rate swap = Queries can process inferred data and highly complex and abstract data structures
taxonomy = Queries can federate across semantic endpoints (using SPARQL 1.1)

= Data can be aggregated and summarized (using SPARQL 1.1)
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Semantics can Represent Contractual Provisions of
Swap Agreements for Risk Analytics

Requirement #4: Electronically Express Contractual Provisions

» . "ISDA Master Agreement A = B Transa.ctlon Events
{ (- > Schedules [SASVRE) Laon - ~ |Repository, et.al.
‘ = = Credit Support Annex I"’“""”‘ "”‘l o~ -~ Credit
> Schedules FLOATING FIXED - Credi
// NET: 4% net ‘m' Downgrade Rating
y OTC Derivative Confirm UL R
Capture
Semantics of

‘ j Credit ~ Agency
v |
Contractual [
Provisions
FIBO
Operational
Ontologies

.

Reduce

Value of

. 1 Collateral
,

Axioms and Rules ™.

{ Default Events

Identify Key

Contractual
-~ Event
Classify Vents

{ Termination Events
Contract .
Type by Cash

Flow

Market Reference
Data

Infer

Counterparty

Transitive Exposures

Classify
Counterparties into
Risk Categories for

. Increase Collateral

@

‘ Analytics .
. . Infer Risk Analyst
Identify Key ‘ . - Yy
Y Contractual \-> - | . Capital, Liquidity

Actions " Transfer Payments ’ Risks et al.

**Report on OTC Derivatives Data Reporting and Aggregation Requirements, the

International Organization of Securities Commissioners (I0SCO), August 2011
* R . . ..
w. Brarnr.nertz., Un|f|e.d Financial Analysis: ***Joint Study on the Feasibility of Mandating Algorithmic Descriptions for Derivatives,
The Missing Links of Finance”, 2009 SEC/CFTC, April 2011
7/19/2012
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Proposed FIBO Architecture for Institutional
and Macroprudential Oversight

Financial Institutions

|l
Legacy Database(s) ‘

Fm’“— Swap Data Repository
| |7 Database(s)

=—=

Legal Entity Data
Provider(s)

| L
Trading & Swap
Compliance }}--1{----| Reporting T
| System(s)
Semantic
Information
Integration
Platform
Institutional A
Risk Analyst
Semantic
iple Store
FIBO e
. N
Ontologies |, . ‘ I

Semantically defined financial data
guality and fidelity between institu

standards ensures data
tions and regulators

Regulatory Agencies

||
Legacy Database(s) Semantic
- -R Network
Graph
/l Analysis
Semantic
Information
Integration
Platform

Regulatory
& Risk Analyst
& %,
7, %
Semantic % ‘550
Triple Store ¢

Linked Open
Data Cloud
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FIBO OTC Derivatives Operational

|
|

Ontology Demonstration
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D Baws L] Float_Float_IR _Swop_Sngle _Currency _Contract
OFixed_Fixed £ Poced_Fived IR _Swap _fingle_Currency _Contr
CFixed_Float L) Fixed_Float 1P _Swap_ Sl _Currency Contra
O infatca O Inflation _IR_Swap_Contract
QOI% Cl Overnight IR _Swap_Contract
*» ®Options
P Businesy_Canter
B Business_Ceonter_Business_Dates
S ousiness _Day_Calendar
S Business _Day_Convantion
* ®Calculation
» B Collection
» B Concept
0 Concept
0 ConceptScheme
Y SContract
¥ ®Derivatiy Contract
*» B iate_Based _Dertvatives_Contract
¥ ®Swap_Contrect
Y B hate_Based _Swap
W infabon, Swap _Contract
¥ Qintecest _Rate Swap Contract
» D Constant_Novonsl_ IR _Swap_Contract_Terms
* O Cross_Currency _IR_Swap_Contract [ Cross_Currency
B DIMerent_Index _Patas_ [0 _Swap_Contract
» O Fved Fixed [0 _Swap Contract
* O Fced_Ploat Ik _Swap_Contract
» D Foat_Moat IR _Swap_Contract
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‘ -
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ILpeut prap ety Hierarcy i |

Desgrptan #aea Flos R Swap

@ Interest_fate _Swap_Contract
i (has_Swap_Leg some Fixed_Intarest_Leg)
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D interest _Rate Swap Contract

S han _Swep_Log somae Interest

o0

@ Swap_tontract-5C2
@ Swap_Contract-4Ce
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* Protégé Ontology Editor courtesy of Stanford University
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