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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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"We can't solve problems by using the
same kind of thinking we used when
we created them." —Albert Einstein

3/13/2012 Meaning, Not Words



Key Regulatory Requirements Influencing
Semantics OTC POC

1) Define Uniform and Expressive Financial Data Standards
Ability to enable standardized terminology and uniform meaning of financial data for
interoperability across messaging protocols and data sources for data rollups and aggregations

2) Classify Financial Instruments into Asset Classes*
Ability to classify financial instruments into asset classes and taxonomies based upon the
characteristics and attributes of the instrument itself, rather than relying on descriptive codes

3) Electronically Express Contractual Provisions**
Ability to encode concepts in machine readable form that describe key provisions specified in
contracts in order to identify levels of risk and exposures

4) Link Disparate Information for Risk Analysis *
Ability to link disparate information based upon explicit or implied relationships for risk analysis
and reporting, e.g. legal entity ownership hierarchies for counter-party risk assessment

5) Meet Regulatory Requirements, Control IT Costs, Incrementally Deploy
Ability to define data standards, store and access data, flexibly refactor data schemas and change
assumptions without risk of incurring high IT costs and delays, evolve incrementally

*Swap Data Recordkeeping and Reporting Requirements, CFTC, Dec 8, 2010
*Report on OTC Derivatives Data Reporting and Aggregation Requirements, the International Organization of Securities Commissioners (I0SCO), August 2011
**Joint Study on the Feasibility of Mandating Algorithmic Descriptions for Derivatives, SEC/CFTC, April 2011
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Financial Industry Business Ontology (FIBO)

Requirement #1: Define Uniform and Expressive Financial Data Standards

ENTERFPRISE DATA MANAGEMENT

EDMV

COUNCIL

WE SET THE STANDARD"

Financial Industry
Business Ontology _(_FIBO)

~ Business
Entities

Industry Standards

MDDL XBRL

FIBO: Industry initiative to extend financial industry data standards using semantic
web principles for heightened data expressivity, consistency, linkage and rollups
Semantics is synergqistic, complementary and additive to existing data standards and

technology investments in data management!

. Securities

. Derivatives

Semantic
Web

_. Corporat'é'
Actions
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Integrating Knowledge with Data Enhances Data

Maturity and

Understanding

Requirement #1: Define Uniform and Expressive Financial Data Standards

6 months,

an ACT/360 basis

- <swapStream:=
<payerPartyReference href="partyl" /=
<receiverPartyReference href="party2" /=
- zcalculationPeriodDates id="floatingCalcPeriodDates" >
- zeffectiveDate
zunadjustedDate=1994-12-147 </unadjustedDate=
- <dateAdjustments =
<businessDayConvention =NONE </businessDayConvention=
</datefdjustments:=
<feffectiveDates
- «<terminationDate >
<unadjustedDate>1999-12-147 </unadjustedDate =
- <dateAdjustments=
<businessDayConvention>=MODFOLLOWING </businessDayConvention
- <businessCenters id="primaryBusinessCenters"

XML Approach: requires
external programmatic ..
logic to make sense of the 7=
XML content to identify |’}
that the datareferstoan 8
interest rate swap
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Equivalent classes

D interest_Rate_Swap_Confract
and {has_Swap_Leg some Fixed_Interest Cashflow_Terms_Set)
and {has_Swap_Leg some Yariable_Interest Cashflow_Terms_Set)

Superclasses

S Interest_Rate_Swap_Contract

Inherited anonymous classes

Dhas_sSwap_Leg some Interest_Cashflow_Terms_Set

Members

# Swap_Contract-sC2
® Swap_Contract-sCe

Semantic Approach: allows
a machine to automatically
understand that the data
refers to an interest rate
swap without requiring
external programmatic logic
to interpret the data




Semantic Financial Metadata Annotations:
Setting 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
e 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
* One-stop integrated locus for related knowledge

v’ Metadata annotations provides:
e 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
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Semantic Metadata for Interest Rate Swap
Contract

Requirement #1: Define Uniform and Expressive Financial Data Standards

—

|§45.1 D:f'”“"}”s | Metadata annotations \ISDA [ Interest Rate |
—_— | See Also provide rich context to Publiched By Swap means 3
Interast rale : . . aldlesflsd, transal:tlun_
SWap means any —— drive precise ; ) - pursuant to which
swap which is b understanding of an ISDA Interest | ____o—=== === one party is
primarily based |#f====me=mm=======- Interest Rate Rate Swap | Hés Walue required to make
on ©ne oF maore Has Value D sw??io ontology element Description | periodic paym...
interest rates, Bscaphon : T,
such as sw... d "\‘ .5‘;;‘-..*‘
.:Eg'; See Related Description ¥, WE‘E'-S'E"“'-
a . al Y
H 1 Y ?—‘.
Metadata objects ﬁ ' — "g,‘ [ www.isda.org |
. . | W
are interlinked and = Rate ‘ o Tntarnal Use | oc';;;
. q 3 Swap Data Security Level © L _J N
suitable for querying gl Cantract e
'.
.. r \‘

Commadity 2 | W
Futures g The 2000
Trad_ing g 1SDA

Commission = Definitions
Faderal - g__} \ XT‘*_
. [ & o
R?-%-I%:\T:,.Irgy ;DI- X ‘“- Swap Data wr?ih:ﬁr:g [ Interest |
Friday, January §§ Hﬁiﬁ”&”ﬁ*‘;ﬂﬁ?g underlying for Rate
both
13, 2012/ Rules 6? T e one or bo Swap
and Regulations legs is an Contract
—_— interest rate

|, httpifwwew_citc. goviuemigrou ps/public/@ifederalregister/documents file/201 1-331 8%a. pdf 1]
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Semantics can operationally classify
undifferentiated Swaps and show relationships

Requirement #2: Classify Financial Instruments into Asset Classes

Classes are inferred [swap:Intamst_ﬁata_ﬁwap_ﬁnntram]
using rules that query B D-ata is Il-nked.together

Vanilla IR Swap [EW‘EPSMETI:NI'Ig_ﬂurrenr.‘.'[.f_lnLerest_Ftate_Swap_ﬂ,nntmctJ properties
has_Swap_Legs some Trdfﬁ:suhﬂlaﬁsﬂf
Variable_Interest_Terms
and has_Swap_Legs some [swap:VanIIIa_IR_Swap_Gnntram]
Fixed_Interest_Terms T' dftype

[swap:\-farla ble_Interest_Cashflow_Terms_Sei ] [data:swap_‘l O0016350-10271657-18570-0 ] [swa pFixed Intarest Ca Ehﬂnw_Tarms_Sat]

]
-
bt S

~._ swap:Swap Contract_has_Swap
-y
S

g
@% swap:Swap_Coniract_has 5 wap_Legsj" Cael

-

I:EUR-LIBOR-BBA |g— dala:swapSiream_1 data'fixadRaleSchadule_2
[*pm & B ] P = ] [data:swapsn'eam_zj‘ """ "( = ]
swap:Variable |r1‘.erm1'l Cashilow_Terms_Sel_has_Rate Index B swap:Fixed_Interest_Cashflow_Terms_5i
: swapiLashlliow Terms Sel assn ’_,' \1
-'I- l’. ‘1 |.l' B
o 0.06
F -, ]
fl S —— - i
Ldata.nmlnnalﬁfapﬁcheﬂulej] 50000000.00 ‘,-" \ e Cachilon T
: L—tl . swap:Cashflow_Terdys_Sel_has_Cumency_Type Code
Fa
- !
: Ehigr, ]
br2:hasCurmrancy P‘%ﬂq b ""
= .,’ —IK3E ]
- swapilumency lypa has Currency E-FF Code h‘qmﬂﬂm *
[ij ala:currency_{ ] ................................... Hx fpml:USD ] I\ data:notionalStepSchedule 2 ]
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Semantic Representation of Contractual
Provisions for Risk Classification

Requirement #3: Electronically Express Contractual Provisions

Y " ISDA Master Agreement A L B Transaction Event :
{ s > Schedules 1w = JRepository, et.al. B
‘ = = Credit Support Annex l“w“*‘“‘“’“ 3-5‘”“1 o g
> Schedules FLOATING FIXED f Credit
// NET: 0.45% NET: LIBOR ) @( Downgrade Rating
-"gp ture OTC Derivative Confirm | Cougte;[:)tarty Agency
redi
Semantics of
Contract
Provisions FIBO
Ontology .
_ - =
Operational Counterpartie Reduce T —

Ontology

Value of

Define Axioms ™ Collateral

Markét Référénce
Data

N )

-~ - Default Events
Identify Key
Contractual -
-~ Events .. .~ '
Classify - Termination Events
Contract £ i

Type Counterparty C;ul?zertpartlgs l:to
Exposures isk Categories for

" Increase Collateral \ \ Analytics
Identify Key .
Contractual — , Risk Analyst

Classify

3

Actions Transfer Payments

*Report on OTC Derivatives Data Reporting and Aggregation Requirements, the
International Organization of Securities Commissioners (I0SCO), August 2011
Note: OTC POC Future Phase **)oint Study on the Feasibility of Mandating Algorithmic Descriptions for Derivatives,

SEC/CFTC, April 2011
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Semantics offers Advanced Query Capabilities

FProjected Valae of Collateral
(o Jumuary 1, 2001}

Requirement #4: Link Disparate Information for Risk Analysis

Transaction Repository Z
! .

Transaction Repository Y
! .

Transaction Repository X

Risk Analyst

Query all Transaction Repositories to
report on the sum total of aggregate
exposure for all counterparties and
their parents involved in all swaps
associated with an interest rate swap
taxonomy

swap
Notional
Amount @
V4 S S —
type'  type, Fixed-Float =
’
s '

p Float- /
sOf Interest
Float IR S
Rate Swap
Swap

3/13/2012

® Data is queried using graph pattern matching techniques vs. relational joins

= Queries can process inferred data and highly complex and abstract data structures
= Queries can federate across semantic endpoints (using SPARQL 1.1)

= Data can be aggregated and summarized (using SPARQL 1.1)
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Requirement #4: Link Disparate Information for Risk Analysis

Semantic Tools Offer Federation via Linked Data

Semantically defined data that is Web addressable and “inter-linked”

Transcends organizational boundaries and provides universal access to data wherever it resides
internally within the network (and externally via “Linked Open Data”)

Obtains data directly from its source (transparent to location, platform, schema, format)

Can support access, queries and rollups across disparate non-semantic data bases

Warehouse

-

Database

-

BigData

@ ===
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\

Linked Enterprise
Data Cloud

Semantic Enterprise
Information
Integration (EIl)
Platform

Ontologies |
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Linked Data
Query

lm

Data Cloud

Risk Analyst
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Phases of Adoption

Requirement #5: Meet Regulatory Requirements, Control IT Costs, Deploy Incrementally

Enterprise and Application Semantic
Data Standards and Governance

Industry Standard Ontologies Business SME’s

Improved human understanding of _
business data concepts, relationships, <>

usages and interdependencies

Business Community

aaa
Semantic Access
“Linked Open 2 semantic data
Data” Cloud standards for
knowledge

Define and -~
Reuse Core
Ontologies

Semantic concepts
and metadata

Technology Community

Reference Data and Knowledge Some operational Operational Decision
Bases capabilities Management

Improved machine facing capabilities Deploy Impact and Problem
that can leverage inferences, linkages, ; Operational Determination

and classifications Ontologies

Business Intelligence and Federated Data Access
Analytics

Risk and Compliance
Determinations

Master Data Management
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File

OTC Derivatives Semantic
POC Demonstration

Edit ‘“iew  Reasoner Toolz Refactor  Window  Help

IRSwapTestindividuals {http:/fwww.edmcouncil-.orgfontologiesfomg-edmc/IRSwapTestindividuals) - [C:\Documents and Settingsidnewman\My Documents\Enterprise Architecture\Projects\s...

L= =2 | ® IRSwapTestindividuals (hitp: e edmcouncil.orgiontologies/omg-edmcIR SweapTestindividuals)

r Class hierarchy r Class hierarchy (inferred) |

Iri Rt Cortract

5[] x]

Active Cntology |/ Entities |/ Classes |/ Ohiect Properties |/Data Fropetties |/ Individuals |/ ALYz |/DL CILEry |/ OrtoGrat |/ Rules |

Contract

----- @ Concept

~ @ Conceptscheme

v @ Contract

----- O Forwards_Contract

----- @ options_Contract

- @ Spot_Contract

- @ Swap_Contract

v-Slnterest_Rate_Swap_Contract

b @ Cross_Currency_IR_Swap_Contract

- @ Different_Index_Rates_IR_Swap_Contract

- @ Exotic_Interest_Rate_Swap_Contract O Exotic
~BFixed_Fixed_IR_Swap_Contract
~BFixed_Float_IR_Swap_Contract
~BFloat_Float_IR_Swap_Contract
~BFloat_Float_IR_Swap_Single_Currency_Contract O Bas
SInflation_IR_Swap_Contract O Inflation_IR_Swap
O overnight_IR_Swap_Contract

k@ single_Currency_IR_Swap_Contract

B ©vanilla_IR_Swap_Contract

----- @ Swaptions_Contract

----- O Contract_Term

- @ Contract_Terms_Set

----- @ Country

~ @ Currency

>
b
>
>
>
>

[»

----- O DatasecurityLevel

q]

-

[4]

Equivalent classes

@has_Swap_Leg some Interest_Cashflow_Terms_Set

Superclasses

O swap_Contract
Inherited ananymous classes

Members

# Swap_Contract-SC1
& Swap_Contract-5C2 -

Annotations

_Contract

F Individuals by type rAnnotation property hierarchy r D atatypes

Object property hierarchy [rata property hierarchy

Annotations
dataSecurityLewvel
& Internal_Use
definition
"A swap inwhich the underlying for one or hoth legs is an interest rate"*string
izldentifiedBy
"hitpiiwsasee omg.orgifibofontologiesiinterest-rate-swaps. owl#lntere st Rate_Swap_ Contract"“anylUR|
operationalLabel
"Interest Rate Swap Contract'™string
seeRegulatoryRule
& CFTC_Rule_17_CFR_Part_45
seeRelstedDescription

‘ CFTC_Interest_Rate_Swap_Description

seeRelatedDescription
. 15DA_Interest_Rate_Swap_Description
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*Protégé courtesy of Stanford University and the University of Manchester
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Panelists to Discuss Applying FIBO
for Systemic Risk Analysis

David Newman is Vice
President and Strategic
Planning Manager of
Enterprise Architecture at
Wells Fargo Bank. David
_*& also chairs the Semantic

d Technology program for the
Enterprise Data

Ms. Kendall, also a
partner with Thematix,
has over 30 years
professional
experience in the
design, development
and deployment of
enterprise-scale

Jim Rhyne is a partner at
Thematix Partners, LLC.
Jim focuses on
commercial and
marketing-oriented
applications of semantic
technology. Jim worked
previously for IBM, where

Management Council and is he held the executive : information
. leading a collaborative effort rank of Distinguished . management systems,
David Newman ith the Object Jim Rhyne Engineer. Jim holds a Elisa Kendall with emphasis on
Moderator Management Group to OTC POC Team Ph.D. in Computer OTC POC Team complex taxonomy,
develop operational Science in computational ontology and
OTC POC Lead ontologies for FIBO. linguistics and Al. knowledge-based

systems design.

Mark is a Senior Vice President Suresh G. Nair is the Chief

at Citigroup and is responsible ' ' Architect for Financial

for Data Management globally in Services at Mphasis, an HP
Enterprise Architecture and IT b2 8 company. Suresh has over 23
Governance. Prior to this B ‘ years of experience in the IT

assignment, he was responsible
for running Technology
Standards and Technology Life-
cycle Management globally at

industry, with over 15 years
as an enterprise architect.
Suresh has been an active
user of Semantic modeling

d:

Citigroup. Mark holds a Ph.D. in . and tuple based data graphs
Mark Temple-Raston applied Mathematics and Suresh Nair since the early 90s.
SME Theoretical Physics . SME
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