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Noetic Partners Introduction to Noetic Partners

Enterprise Data Management

= Noetic Partners is a team of data and technology experts focused on the Financial Services sector.

= We developed the Noetic Master Model to help our clients unlock the value of their data, and to
solve their toughest information management problems. Noetic solutions help sophisticated
organizations outrun the herd in the complex world of financial services.

= We provide our clients with frank assessments of business and product management capabilities,
and data processing and analytic requirements, with the goal of improving financial and operational
performance. Our solutions make new financial products and services possible and speed the time to
market.

= Noetic brings decades of proven expertise with global bulge bracket investment firms, regional
banks and investment management firms, government sponsored entities, data integrators, industry
utilities, and other sophisticated organizations. Founded in 2008, our firm is focused on active data
management solutions for finance, investing, insurance and regulatory requirements.

[noh-et-ik] adjective

1. of or pertaining to the mind.

2. originating in or apprehended by the reason.

Origin: 1645-55; < Greek noétikds intelligent, equivalent to n6é ( sis ) noesis + -
tikos -tic

= Noetic solutions help clients make smarter business decisions, faster, leveraging enterprise data
assets.

2 2009-2012 Noetic Partners Inc., CONFIDENTIAL INFORMATION FOR INTERNAL USE ONLY



Noetic Partners Experience With Best Practices

Enterprise Data Management

= Our experience is that every large company has persistent enterprise data management challenges,
but some organizations have learned to manage data well.

= Our team has worked with some of the best:

™~
"J PMorgan Deutsche Bank Vi 'Freddle '1 FannleMae®

MBS Credit Analytics

c gres.itf,clgination Portfolio Analytics Reference Data
" :efsrencznssfament Reference Data We make home possbles“ ETL & Data Warehousing
. Process & Control Frameworks
Data Warehousing Reference Data

Loan & MBS Analytics

IVl O rga n Sta n | ey Data Warehousing g{'(lllllm"

l I B S MBS Analytics
» NYSE Technologies.

THOMSON REUTERS Reference Data Product Strategy Reference Dat_a

. . . Corporate Actions Data Warehousing
. Real Time Analytics Tick Data Warehousing
Bankof America. Real Time Data Integration

e

COI.lI'ItryWIde npart-nar also 'pard-\

Security & Counterparty Master
Data Warehousing

Financial archaic : one that shares : partaker
1. an ally or companion. st  Ref Dat
MBS Analytics 2. amember of a partnership. nstrument Reference Data
. . . Real Time Surveillance
3. one of two or more parties who play together against an opponent or competitor.

— part-ner-less antonym oun \'
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Enterprise Data Management

@ Noetic Partners The Balancing Act

Run the Firm

Change the Firm

Data
Governance

Data is “Fit for Use” when every user in enterprise business, financial and operational functions can
access data of acceptable quality to perform his or her function.

Active Data Management ™ is the continuous process of measuring and improving the fitness of data
for use in business, financial and technology functions along key dimensions —including
completeness, validity, timeliness and accuracy — in order to improve business performance.
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Noetic Partners Best-in-Class Data Governance Activities

Enterprise Data Management

The operation of a mature Enterprise Data Governance program includes a series of integrated tools
and processes that establish an accountability structure between business and technology
organizations that includes robust communications and regular “dashboard” reporting.

\\\

Reference
SDLC/PMLC Data, Master

Integration &

Architect and catalogue a
rule-driven shared data
approach

Institutionalize the core set of
common data and definitions
through enterprise data services

Data Models,

Manage data requirements Cammon Operational nitor and measure data
throughout the IT software Dictionary & Xﬁ;lﬁfcas' quality, generate
Meta Data \ operational analytics

development lifecycle

Data
Standards &
Compliance

Measures N
Develop data standards and manage
compliance
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@ Noetic Partners Case Study: The Noetic Data Management Maturity Model

Enterprise Data Management

The initial maturity levels in most organizations are low. Improvements can be made through the
formation and development of a Data Governance Program with accountability in certain management

roles.
A

e The model is based on the kfey elements of.a structured Data manage_mgnt
data management program, including a review of data enables predictive
strategy, production operations and technologies, data —===|  analytics and actionable
sourcing procedures and the measurement of quality. It =" business Intelligence
measures effectiveness by evaluating the consistency, Data management
completeness, timeliness and accuracy of data used in provides a competitive

. - .
4. Managed operations. P advantage and is a key

-~~~ corporate asset
_-) Jarget State
&

Data management
enables better business

~7| performance and reduces

3. Defined ’

overage and Benefits Realization

. s’ operational errors )
,/
Data management
strategies are defined

5 y and users begin to

' e follow procedures
Repeatable ’ The completed model provides a set of benchmarks for
rrent State information management capabilities. It can be used to
develop an enterprise data strategy that is aligned with
Data isn’t managed business and technology strategies. For certain areas, results
and is not fit for use can be compared with peers and industry best practices.

1. Initial by all users
>
Today Month 12 Month 24 Month 36 Ongoing...
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@ Noetic Partners List of Industry Standards and Messaging Protocols

Enterprise Data Management

Standard Description Priiority for GBM
ISO 20022 A comprehensive, overarching Financial Services Messaging standard for payments, securities, trade processing, card processing, Yes
and currency exchange.
FIXML A set of messaging specifications for the electronic communication of trade-related messages. Yes
FPML The global standard for electronic dealing and processing of financial derivatives instruments, and facilitates sharing information Yes

on, and dealing in swaps, derivatives and structured products.

XBRL A global standard for exchanging business information and delivering periodic financial reporting, such as financial statements Yes
and regulatory filings.

I1ISO 10382 Market Identification Codes (MIC) Yes
I1SO 10962 Classification of Financial Instruments (CFl) Yes
ISO 3166-1  Country Codes Yes
1SO 4217 Currency Codes Yes
ISO 639-2/T Language Codes Yes
EnergyML A set of industry standards for the oil and gas industry, including WITSML(tm) Standards for drilling, completions, and Maybe

interventions, PRODML(tm) Standards for production, and RESQML(tm) Standards for reservoir characterization.

FundsML A European Mutual Fund XML standard that is emerging as a global standard for Mutual Fund formation and exchange. Maybe
GeographyML A set of standards for geospatial and location based services that may be of use for mortgage lending and commodity investing. Maybe
RixML A global financial industry standard for categorizing, tagging and distributing global investment research. Maybe
ISO 15022 (replaced by ISO 20022) No
ISO 7775 (replaced by ISO 15022) No
MDDL (replaced by ISO 20022) No
NewsML A media-type-independent, structural framework for distribution of multi-media news. No
NTM (superceded by FPML) No
STPML (superceded by FIXML) No
SwiftML (replaced by ISO 20022) No
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Noetic Partners ECCMA eOTD

Enterprise Data Management

= The ECCMA Open Technical Dictionary (eOTD) is an open public registry of terminology from
international and national standards, as well as, from industry associations. It resembles any other
dictionary with the addition of public domain concept and terminology identifiers.

= The eOTD also provides a public registry of localizations. They are not literal translations of a term or
a definition, but rather the terms and definitions used to describe the concept in a language as
spoken in a specific region. For example, French as spoken in France, or French as spoken in Canada.

= Finally, the eOTD provides a public registry of concept mappings. This is very important because it
allows different groups to maintain their own terminology while mapping to the terminology used by
other groups. For example, mapping between the concept of, "interior diameter" and "bore." Both
terms are used in different industries, but mean the same thing. The eOTD links the two concepts
with the permission of the controllers of the two entries in the eOTD. This process is called a public
mapping. In practice, eOTD identifiers are used to encode data turning it into unambiguous, language
independent, portable data. To decode the identifiers you simply use the eOTD and look up the
terminology associated with the identifier.

= The eOTD also conforms to ISO 22745, the international standard that defines the structure and
administration of an open technical dictionary. The eOTD is available free to the general public
through a web services interface. There is not a license required to use the eOTD. The eOTD concept
identifiers are in the public domain, they may be used or distributed without license and can be
safely embedded in data without the risk of creating a joint copyright.
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@ Noetic Partners The Noetic Data Dictionary

Enterprise Data Management

Table of Contents

1. Subject Area: Party

Party

Ari Individusl or of business inksress o Freddie kMac.

Freddie Mac inferacts, dinscty or indirectly, with wariows Persons and
Crganizations. These ans collectvwely refemed o as Parfes, or iIndividually as
o Party. As part of doing business with them, Freddis Mac collects dai that
‘TacHabe:

' COMMUNICII0NS Wih Pares,

* assessment of progress owards mesting affordabie housing poais,

v assessment of PSE i Frecdie Mac i B deslings wWith Fartes, and
of Partes” IR

Parsons
The BOD I= now focusing on two dasses of Persons, ican bomrowers and

URETATIERG
Frospecior), Fredde Mac colects daia on loan borrowers in order i
OetErTINe, prior I orginabion, whethar (Wil DIFThase 3 morgags:

Cata on a ican bomrower |5 aiso collecied through sellers when an applicaton
An indhwickal or Drossizaiion of business Rienest jo Freddle Mac.

Depandents Bgruoty - PRty AdSeess - LCEEE -

Subtypes Seganisation - Persos - Exclusive | Exraustive
Subtypes Deganieation - Persos - Exclusive | Exaustive
Thee name of the Party.

Required Mo

Tris afmmatve names of the Party.

Dptiomsl Ll o Mo il

Taxpayer Identifier Type

The kind of mypayar igsnefiar
Apecifes the type of idenificaton number used Dy e Intemal Revenue Service e
adminisiration of taw laws_ & Is issued sither by the Soclal Securfty Adminisiration or the
Intemal Revenue Serdce.

Required Titxayai | dertifar Tyom Coda

Erzioper Toa N, aiss i B8 0 PR B deestoasn Somear, Weot
- Lmas . ey 8 Summan wty
Fumier
Inctbtonl Taspayse T [T, 0 S-cig s procamaing =amber baginning e fon rumber
and forrarind B an 25H |HHNAK-HNUN, whan i oy avaimss &
Rumsar Gagandari wms camat gatw SAH.
Praparar Tanpayer T8 P, which laniiau paic tax resam prugarem whs ferft ward 20
- Cacicen tar S5H o TR Swy swpan.
[e—
Secal ety Toa BEH, provided i 0 U 5 ciwss or raaties wis o gl Alen
Rumbar e,
Tazzayer Toa Adzater TEmayer Sen Homtar (4TI PRSI
I featicn e o
ackoptng m U8 ckiws or raitant 2 bt whe carrct ged an 554 br
Rumsartor [ ———
Paraing Us
Adaptions
™~ Taw iartcatins Nurbar i ) Gosemmas o lga ity

The value of the taomayer idenifier 2z azsigned by e UE RS io he indhidual or legal
entey.

Mequired et
Coanicils ainl The ldentfier must be In the fom of 006200000 when Tax Payer
identfier s SENWaming
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Dictionary Statistics

* More than 4,000 fully-
defined attributes

« 800 defined entities

» 20 defined subject
areas

e 2 domains

 Validated with
business users in the
Americas and EMEA,
including 5 global and
regional investment
and commercial
banks and 2 US
government agencies

» Loaded into database
extended properties
and ER Model
structures;
maintained with a
series of Noetic
procedures

» Native DDL round-trip
capability

 Multi-lingual



Noetic Partners The Noetic Master Model

Enterprise Data Management

What is The Noetic Master Model?

~

» A rich data model that can be used to implement a
central repository for automated capture, cleansing, and
distribution of asset indicative data including
symbologies, pricing and fundamental content

Legal Entity
Counterparty
v

» The Noetic Master Model has been designed to support Portfolio Accouint Instrument
the following functions: (tracine place)

— Back office processing
— \(;Iearm.g and s.ettler'ne.nt T e
— Valuation of financial instruments (with conditions)
— Regulatory reporting ‘ A
— Portfolio management and trading
— Collateral Management
— Internal and External Ratings
— Pricing & Valuation

» The model is described in 3NF-5NF ER and UML notation

» A framework of establishing and maintaining data
quality and consistency across multiple business
functions and applications

A 4

Issue
(registered)

» The model for a container that can hold more than 10 Account
million listed and derivative security identifiers and
related attributes

v \ 4

A 4

Authorized Product
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Noetic Partners Example: Global Physical, Postal and Virtual Addresses

Enterprise Data Management

= Noetic includes global locations for all Parties

~

~

~

~

» Physical (individual) & Moral (institutional) Parties
» Internal units, branches, offices
» Customer homes, offices

» Virtual (email, Facebook, Twitter, etc.)

= The granularity of Noetic addresses is precise
» Longitude & latitude
» ISO Country Codes

» Global, Regional and Local Postal Codes

Noetic Address Setup

Screen
FAUUITD 1YPC. &) % |

Street: [«] [x]

Btw Streets: (&) (%]
Outside #:[«] (=]
Country: [«] (%]
City: (&) (=]
Suburb: (][]

11

Inside #: [« (]

Select Country - State:(¢[(#]  Select State -
Select Gity ~ Township: [¢](#] Select Township ~
Select Suburb -

ZipCode:[¢] (] -

AddressTye
AddressTypelD: Address oy Townshb Subub PostalZ:
igg:::"rvpeNarg"mm g ey "ddressD SityD. TownshiplD SuburbID PostalZoneD
CrealedB/y :d?‘“’fDSTyMD SountryCoce CountryCoce: l—':a&'riiryé’r&é B S e —
CreatedDateTime e — StateD | StateD. StatelD: StateD
SR S 3= 7.Stycos TownshipCodb TownshiplD TownshipiD.
S || SityNarme = TownshipNarre. SuburbCoce [~®! SuburbiD
D) reviousCityName | | ‘BeginDate: SuburbNarme CityD
D SegnDa | BegiDateTime . ~{{=] eginDae Postaizae:
addressPurposeTypeD 3egnDateTime | || EndDae jasdiate ne) PostalZoneExtensior
AddressPurposeType StroatNers =ndDate EndDateTime =ndDate - BeginDae
AddressPurposeTypdD . ndDateTie .|| Createdsy || EndDateTire BegnDateTime
paseTyp: CreatedBy CreatedDateTime Create ErdDas
AddressPurposeTypeNare b— 1 | Crossstreett
AddressPurposeTypeDescriptian SrossStree?
Created| 2 TownshiplD
CreatedDateTime SuburblD
S et
3egnDatel ime
ImmigrationStet Zndoaie
JTanCratrsta.a SR EndDateTire
ImmigrationStatusD Sreatedsy |
CouniryCok CreatedDateTire I o g%ptémm, -
eginDate
CreateDate... . . . —— BegnDateTime
CreateDateTime Telephore { R Endbate
Enbas TelephonelD | ntemationalDislingCode | EndDateTire
el e CreatedBy,
reatedBy peD IDialingCodel D | CreatedDate I me
CreatedDateTime PartylD 1SQCountryCab "~ " _:
T PartyRolelD = InternationalDialingCode |
InternationalDiaingCodel D BeginDae: |
L areaCoc “BeginDateTire - |
—— —— TelephoneNumber tp = | EndDae Rt
Extension EndDateTime
PreferredViethodOfConext 3= —| CreatedBy. ...
EffectiveBeginDde CroatodDateT i
AccountAddress iveBeginDateTrre SreatedDateTive =
( EffectivetndLxe
?ddress\Dm‘D e et e VirtualAddress
T-opAccour o VirtualAddressiD
SubAccountiD ;’eﬂ::m = VitualAddressTym
CreatedDateTime
AddressTypelD™~—"~~""F s VirtualAddressTypdD s T4peD.
VirtualAddressTypeCategory DartyRoID =
VirtualAddressTypeNare SRR
VirtualAddressTypeDescriptian SreferredMethodOf Contect
Createdsy EfectiveBeginDae -
CreatedDatel me. =ttectiveEndlde
_CreatedDateTie

Sources:

ISO: http://www.iso.org/iso/country codes.htm

US: https://www.usps.com/business/address-information-

systems.htm
Mexico:

http://www.sepomex.gob.mx/ServiciosLinea/Paginas/DescargaC

P.aspx

UK: http://data.gov.uk/apps/uk-postcodes

Geonames: http://download.geonames.org/export/zip/
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@ Noetic Partners Industry Standards

Enterprise Data Management

= Over the past decade or so, a number of authoritative industry “messaging” standards have been
developed through the collaboration of banks, broker-dealers, exchanges, industry utilities and
associations, institutional investors, and information technology providers from around the world.

= The market participants who lead and have led these efforts share the vision of a common, global
language for automated order management and trading of financial instruments.

= These authoritative, validated messaging standards should be used by market participants to inform
internal reporting and business application development, including database and interface programs,
and adoption of standards should improve information acquisition and reduce operational errors.

= Over time, these standards will converge and align, and adoption will yield further efficiencies.
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@ Noetic Partners  Sample FIX 4.4 Codes from US NMS

Code Time in Force Conditions

DAY Day Order: An order to buy or sell which, if not executed, expires at the end of the 9:30 a.m.to 4:00
p.m. trading session on the day on which it was entered.

GTC Good ‘Til Cancelled Order (GTC) or Open Order: An order to buy or sell which remains in effect
until it is either executed or cancelled. A good 'til cancelled order that is designated "Off-Hours
eligible" and that is not also a stop limit order may be executed through the "Off-HoursTrading
Facility" (as Rule 900 (Off-Hours Trading: Applicability and Definitions) defines that term).

OPG At the Opening or at the Opening Only Order: A market or limited price order which is to be
executed on the opening trade of the stock on the Exchange, and any such order or portion thereof
not so executed is to be treated as cancelled.

GTX Good ‘Til Cancelled, executable through Crossing Session |

XPR Xpress Order

NX Automatic execution order (NYSE Direct +)

Code BBO Qualifying Quote Conditions |
A Slow Quote on the Offer Side Code | Cancel/Correct Field 87
B Slow Quote on the Bid Side A Not a Cancel Quote :
H Slow Quote on the Bid and Offer Sides B Cancel qugte/CanceI Price Indication/Cancel Trading
0 Opening Quote Range Indication
C Corrected Price Indication
R Regular Quote
Slow Quote due to a Set Slow list on both the bid and offer
W sides
Suffix Description
A Class A shares
B Class B shares
K Non-voting
...more...
CL Called. Examples include the following: ZZZ CL is the same as ZZZ/CL
CT Certificates. Examples include the following: ZZZ CT is the same as ZZZ/CT
CV Convertible. Examples include the following: ZZZ CV is the same as ZZZ/CV (ZZZ/CV)
CVR Contingent Value nght Examples mclude the foIIowmg 277 CVR is the same as ZZZ/CVR
Eic. Kiany other suffixes.. b e T




Noetic Partners Thank You!

Enterprise Data Management

= The Noetic Master Model is the most comprehensive industry solution for financial data management.
= Get Noetic!

Justin Magruder
President, Founder
Noetic Partners
C:+1(212) 879-1161
0:+1(212) 836-4351

E: justin.magruder@noeticpartners.com
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