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Abstract. The wide and complex spectrum of regulations, especially in the
financial serviceéndustry, calls for machine assistance in making sensendf

in consumingregulatory text This paper describes an approach to interpreting
regulations with SBVR. The purposeto clarify ambiguityin regulations by
developing a shared vocabulary asttared guidance based on the regulatory
text. The orgoing work presented in this paper is part of the Governance, Risk
and Compliance Technology Cer(lIreland)currentresearchactivities that
includethe development of policy advice on compliancehmilS AntiMoney
Laundering (AML) regulationdor companiesthat are governed by these
regulations The approach is based thre navigation of US public databasBs
Federal Register, Code of Federal Regulatiand US Codeb to identify
subsets of AML reguaition relevant to companies based outside the USA.
These subsets are imported into an SBVR toolset, where they are analysed and,
if necessary, interpreted by the legal and financial experts on the feam.
standardized vocabulary for AML is being develope&BVR, together with
advice on regulatory intent afidrmal expression afules with which regulated
companies must comply
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1 Introduction
1.1 Overview

The work described heiis aproof of cacept undertaken blyelandO§overnance, Risk and
Compliance Technology Centre (GRCJTE€ an application of the Semantics of Business
Vocabulary and Business Rules (SBVR]][1t consists of:
* Analysis ofUS regulations that are relevant to companies biaskédland,;
* Interpretation of the regulation source text and editing into more formal
representations using SBVR tools;
* Development opolicies and rules for enforcemeott the regulations, anddvice to
regulateccompanie®n compliance.
The conceptdefinitions developed in SBVR will eventually become part of two OWL2
ontologies being developed by GRCTC for the financial industry.

1.2 GRCTC

The GRCTCis an industry led, collaborative programme of research and innovation into
Governance, Risk and Complisnd GRC) of the financial services industrit. has a
consortium of acdemic partnergndan industry steering consortiutlembership is open to
companies and research providers with an office in Ireland and an interest in developing
competence, outputs arethnologies related 8RCin the financial services industry.

The programme is led bg multidisciplinary team of computer scientists and legal and
financial subject matter experfSMESs)at University College Cork. Itsission is to research



and develp industryready GRC solutions for the financial services industry to help industry
stakeholders commercialise related GRC technologies.

1.3 Context

A major strand of GRCTCOs activity is development ofRinancial Industry Regulatory
Ontology (FIRO) and thd=inancial Industry @vernanceRisk and Compliance Ontology
(FIGO). FIRO will enable efficient access to the wide and complex spectrum of financial
industy regulations,relying on formal semantics and regulatory rules. FIGO will provide
formal semanticsa GRC knowledge base, and data models to inform and integrate GRC
practices and data in the financial industry.

GRCTC hasbeen invited bythe Finance Domain Task Force of the Object Management
Group (OMG)to submit FIRO for progression to an internaticstahdard

1.4 SBVR

In 2013, GRCTC adopted the OMGOs SBVR as its basis for FIRO and FIGO. SBVR is a
vocabulary B more precisely, an I1SO terminological dictional®yfor defining business
concepts and rules, represented in simplified natural language. It & das80 terminology
standards and practice.

SBVR is businessriented. It was developed for definition of things in a business (rather than
the data that would represent them in information systems) and policies and rules that
constrain the relationshifmetween them and govern the activities in which they play roles.

An SBVR terminological dictionary + rulebook (Obusiness vocabulary + rulesO) comprises:
* Noun concepts, which correspond to things in a business
* Verb concepts, which correspond to relatiops between defined things
* Definitional rules, which constrain these relationships
* Behavioralrules, which govern business activities in which defined things play roles

SBVR contains the noun concepts, verb concepts and definitional rules needed tdhaefine
noun concepts, verb concepts, definitional rulestatthvioralrules for a specific business or
business domain, such as AMbneyLaundering. SBVR is itself defined in SBVR, and any
domainspecific terminological dictionary + rulebook is an extensdf SBVR.

SBVR itself does not includéehavioralrules. SBVRis a terminological dictionary that
defineswhat SBVR is including what behavioural rules are and how to specify them. But
behavioral rules govern business activities and SBVR contains sioelss activities. fie
rulesthatgovern how SBVRshould be used are a matter for tool developers, methodologists,
trainers and quality auditors.

Behavioralrules are typically defined for operational business activiies GRCTCOs work
they arethe ruks that govern what regulated companies must do in order to comply with the
AML regulations.

A terminological dictionary + rulebook defined with SBVR should be complete and
consistent:
* Each noun concept must be explicitly defined,adopted from an authitative
source, or acknowledged as Oimplicitly understoodO (the everyday natural language
meaning of the term used).
* Only recognized noun concepts may play roles in verb concepts
* Rules may be built only from defined verb concepts and a defined set austru
elements (obligation, necessity, if E then, that, at leastE).
SBVR does not have a normative syntax; any syntax that has adequate expressive power is
acceptable. SBVR is specified in SBVR Structured English (SEjmplified version of
natural Engkh, and SBVR SE is probably the most wideged syntax for domaispecific
SBVR models. The conceptual model is separated from the external representation, and any
(suitablesimplified) natural language may be used.



SBVR definitions and rules are interttifor people in the business. They can be transformed
to machinereadable ontologies, or to data models and rules for information systems that
would support a business defined using SBVR.

1.5 Proof of Concept (PoC)

The GRCTC is developing a number of proofs amncept for FIRO and FIGO. One is the
work degribed here This focuseson the application of US AntiMoney-Laundering (AML)
regulations Some financial companies based in Ireland, including Irish companies that trade
in the USA and Irish subsidiaries &fS conpanies, are governed by subset ofthese
regulations. The scope of this PoC, however, is broader because the USMAn&y
Laundering regulations apply to all Financial Services companies, in Europe or elsewhere,
doing business in the US.

The purpos of the proof of concept is to demonstr#ite capture ofrelevant US AML
regulationsand the formalisation of their vocabulary and rules as a basis for guidance on
compliance Theresultsare:

e The relevant subsets of US AML regulations

* Interpretatbn ofregulatory intent

* Behavioralrules with which industry partners must compynd the vocabulary that

defines theimeaning expressed in SBVR SE
* AML content for FIRO and FIGO

1.6 Related Work

The basis of the approach used by GRCTC originated in OntoRulé/fitttpruleproject.eu],

an EU Framework 7 project that ran from 20D2011. The OntoRule case study for
interpretation of regulation was undertaken by Laboratoire d'Informatique de Paris Nord
(LIPN) and Audi AG, using a subset of EU regulations for aHety systems (seatbelts,
airbags, brakes). The approach for the case study used SBVR constructs as patterns for
analysis of regulation source text, using LIPNOs Terminae software; it is descrit@f in [
LIPN has continued to develop the approach, asriesl in B], [10] and [1].

2 The US Regulatory Framework

The approach takefor the proof of concepits enabled by the framework of US law and
regulation.

US laws are created by Congress and most are codified in the United States Code2{USC) [
Congressielegates authority for rules and regulationgepartments anexecutive agencies,

such as the US Treasury Department, which publish enforceable regulations that implement
the laws. The division of authority is summarised in Figure 1.

Congress passes Laws Executive Agencies Issue Rules/Regulations

Publish in Slip Law/Statutes at Larg| Publish inFederal Register (FR): codified in Code of

codified inUS Code (USC) Federal Regulations (CFR)

Poweris determined by onstitution Poweris delegated by Congress

Courts review for: Courts review for:

* Constiutionality * constitutionality & limits of delegated authority

* arbitrary and capricious actions
» Administrative Procedure Act ragqements

Congress acts collectively to represent | Agencies must seek and consider public comment
will of the people benefits of ruless. burdens and costs

Set broad social and economic goals g Prescribe specific legal requirements to meet goals
legal requirements

Figure 1: US Regulatory Authority



Regulations (Orule® arety@ationO are synonyms in the US regulatory domain) are published
in the Federal Register (FR) [3], a daily journal that includes all proposed and final rules.

The Code of Federal Regulatio(GFR)[4] is the codification of thdinal rules published in
FR, showing the aggregated effect of related rules. Rules published in FR are defined as
changes to be made to CFR.

Entries in CFR refer to laws in USfor authorizations and definitions. The relationship
between FR, CFR and USC is illustrated in Figure 2

ified i
Laws Codified in > US Code
(USC)
14
Regulatory agency writes rules Refers to
Published in
ified i
Federal Register Codified in COF:ie of Federal
(FR) egulations
(CFR)
14

Figure 2: US Regulatory Framework

There is a statutory obligation to publish rules in FR, first as proposed rules, open for public
discussion and then as final rules, which defirexplicit changes to CFR. Final rule
documend include the public dis@asion and responses from the regulatory agency, which is
helpful for SMEs in understanding the intent of the rules.

The Code ofFederalRegulationds organized as:

* 50 Titles, each naming a broaibjectarea for regulation (e.gl2: Banks and

Banking

e Chapter: the rules of a single agency

e Part: ules on a single program or function

e Section: me provision of program/function rules
Sections are composed of paragraphs, numbered to up to 6 levels of subparagraph. A rule
published in FR is normally within theemit of a single agency, and usually specifies CFR
changes as addition, deletion or replacement of individuddgtified paragraphs or
subparagraphs.

3 Proof of Concept

3.1 Scope

The base document for the proof of concept wes FRfinal rule (76 FR 45403 (Bank
Secrecy Act RegulationsDefinitions and Other Regulations Related to Prepaid AG&%s

an 18page document from the Financial Crimes Enforcement Network of the Treasury
Departmentlts scope is illustrated iRigure 3

Like many FR rules, theirdct scope was fairly narrow; it changed only 5 sections of 31 CFR
Chapter X (namelyp1010.100,021022.21Q ©1022.320, ©1022.380,1822.420). The open

ended aspect was the dependence on definitions in USC and other sections of CFR, which
were needed foiufl understanding of the business impact of the changes.

The solution adopted was to introduce OstubsO, determined by the SMEs who were interpreting
regulatory text. If a reference is encountered to a concept that would be familiar to people
working in thedomain (e.g. Oinvestment company as defined in section 3 of the Investment
Company Act of 1940 (15 U.S.C. &®)O), an SME can declare it a@bOand no further
referencing will be followed. Over time, this truncation will be corrected. When the sfope



the work extends into areas that affect the concept, the stub will be replaced by the full
definition, together with any further referencing needed.

USA PATRIOT Codified in USC Titles
Act P 57 12, 15,18,
of 2001 p 22,25, 26, 31

Rules written by Treasury

Published in Uses definitions from
| I 31 CFR
ified i parts
76 FR 45403 Codified in pa::tl ?gfo .
(July 29, 2011)
7 1022

Figure 3: Scope of Proof of Concept

3.2 Selection of Regulatory Content

The regulations are presented @FR. Two approaches were considered for selection of
relevant subsets:

* Analysing the full content of 31 CFR. This at first seemed the simpler approach,
but would require consideration of over 100,000 words of source text, before
following references ttJSC.

e Starting with the FR rule and following its changes through 31 BFRhis resulted
in a text ofless thar26,000 words(equivalent to a little oveB8 pages of 1époint
type), including28 references to USA6 to parts of 31 CFRX not directly chaged
by the rule, and 6tubs

The second approach was adopted. It provided a more Odigestibled text size for SMEs, and
focused on the regulatory intent of the published rule. Also, it provides an approachrthat
be usedlirectly with new rules as they apublished.

3.3 Analysis and Formalization

The sections of 31 CFR022 ameneéd by 76 FR 45403use terms defined in section
©1010.100GGeneral DefinitiosO Before capturing in SBVR the interpretatiof sections
amended by76 FR 45403the SMEs captured, i8BVR SE, the definitions 0f1010.100
Thesedefinitions are reusedin their SBVR format, while interpretingé FR 45403 The
SMEs wereable to capture in SBVRSE the definitions of66 terms/concepts directly from
section©1010.100 They also identified aother set ofl80 externalterms/conceptsThose
terms are not directly defined #.010.100 Domain practitioners implicitly understand more
than half, while the rest could be definesing business dictionaries or standadigndustry
vocabularies. Inhis proofof-concept terms defined in the Financial Industry Business
Ontology (FIBO [6]) were identified

Having theQeneral definition®in SBVR, the next step is to captuheinterpretations of the

four sections of 31 CFR X amended Iy FR 45403The task was assigned to a team of four
SMEs. A straightforward division of labour could be done by attributing a section to each
SME. However, a quick read of the amended sections reveals overlaps betweefTdhe
minimise having two or more SMEwmodelling the sameThingL(i.e. defining the same
SBVR elements for the same ThiRgioun concepts, verb concepts, etc.) a themebased

LY FIBO is an Industry standard being developed by the Enterprise Data Management Council and the
Object Management Group. As a common language, it bridges the langyabetgaen business and
technology. As a machineadableknowledge model, it facilitates the development of semantic
applications for the financial industry.



division of labour was adopte#irst, the content of each section is broken down into themes
or categories. For examplel022.380 Registration of money service businessild be
broken down in three themes or categories as follows:

1. Agency related provisions: 1022.380 (a) (3) and (4) (d)(1)(2) (E) (F) (G)(H)(ii)

2. Registration related provision&)(1)(b)(1)(i}(iii) (a)(2)(3)(4)(c)

3. Compliance related provisions: (e) (f)

Second, the identified themes are croferenced between sections and consolidated under
theme headersThe result iseleven consolidated themes, which are then regrouped in four
work streams, one for each SM&ppendixB detailsthe division of labour aiming to attribute
a(crosssectionstheme to each SME

Each SME starts interpreting the rules assignddruher following the protocol described in
Figure 4. The aim is to identify modifietkrb concepts, syporting verb concepts and noun
concepts.

1- Read the text
2- Identify modalities (Obligations, prohibitions, etc.)
3- For each modality

a. Add the relevant modality keyword

b Identify the English verb on which the modality is applied
c. Stylise this verb using the SBVR verb style
d

Identify the noun concepts (general, individual, etc.) or the
verbal phrase(s) playing the roles in this verb

e. If the verb roles are played by noun concepts, complete the
SBVR modified verb concept by stylising the identified the
noun concepts

i. Add all the stylised noun concepts the
noun_concepts_list

f. If the verb roles are played by verbal phrases, stylise each
verbal phrase by identifying English verbs, SBVR noun
concepts and keywords

i. Add each verbal phrase to the
supporting verb_ concepts_list

4- For each noun concept in noun_concepts_list
i. Start enriching by identifying the characteristic of
each noun concept (if any)
ii. Identify other definition elements

Figure 4: SBVR-based Rule Interpretation Protocol

To illustrate the previously described protocol, take for exampl@22.210 (d)(iv)

Gv) Money services business [Ehust establish procedures to verify theritty of a
person who obtains prepaid access under a prepaid progrdia]énd

The first part of this rule expresses the obligationestablish procedures to verifig ]O. The
obligation is on the verbeStablisi®.It will be stylised in the SBVRverb style (blue italic in
SBVR SE) The first role is played by OMoney services business€h is ageneral noun
concept in SBVR (styled as green underlined in SBVR SBcording to Figure 5, Money
services business is stylised @soun concept and added to #h noun conceptfist to be
further defined. The second role is played pyo@edures to veriffE]O. Procedures is styled
asanoun concept, Oto verifyO asvarb, OtheO askayword (styled orange in SBVR SEgtc
Below is a suggested formalisation oéttule based on thgrotocol described in Figure 5:

It is obligatory that eaclmoney services businegstablishes proceduredo verify the
identity of the persorvbtaining prepaid accessnder a prepaid programme

The modified verb concept i€noney sendes businessestablishes procedure® One
supporting verb concept i@ersonobtaining prepaid accessnder a prepaid programm@
Note each of the noun concepte added to the noun concelgsand defined in a later phase
(if the definition is not give by the current section or the general definitions section
AppendixC describes a more detailed example of SBVR interpretation of @ 1022.210 (a).




4 Implementation and Future Work

Two softwaretools assist the SMEs in their SBVR interpretation along witlth text editor
(MS Word in this case)First, Confluenceby Atlassianis a shared wiki with commenting
functionalities that serves as a collabdiee editing platform. Second, Designs for
Managemer® by Business Semantics an SBVR editing suitethat validates SBVR
interpretations and generates machieadable vocabularies and rules in the XMletadata
Interchange format based on the SBVR metamodel.

4.1 Phase 1: Collaborative Interpretation

Thefirst phase consists allaborativeinterpreation of theregulatory text limited in scope

as described in section 3.An MS-Word templateis used to capture the interpretations
following the protocol described in Figure 4, whereas a classic collabowitivés mainly

used to capture definitions @bun concepts. I1ts commenting functionalities allow the SMEs

to interact on a given concept definition and discuss potential semantic precisions. They could
vote on a definitio or on a revisiodeaving an audit trail of the Vocabulary development.
Appendix D illustates how the SMEs used this wikithe context of this proof of concept.

This phase resulted iidentifying more than 300 noun concepts. Those conoepts (i)
defined within the scoped regulatian (i) commonly understood djii) definedby SMEs
using domainauthoritativesources. It also resulted farmalizingaround 20ehavioralkules
based orY6 FR 45403This number along witthe number of definitional rules is expected to
evolve after the completion of phase 2 described hereafter

4.2 Phase 2: Validation and Generation of a Machine-readable Vocabulary

Having a candidate vocabulary and a set of candibatevioralrules, he second phase
consists of validating and presenting rthén a machingeadable formausing Designs for
Managemer® (DesignsForManagement.cynThe later is an SBVRbased software suite. It
is used to ensure that the SBVR regulatory business vocabulartheanglgulatory guidance
rulescontent are complete, consistent anchpliantwith the SBVR standard.

Designs for Management providésee ways to capture SBVR content:

1. Import from MS Word documents that use an SBVR SE template. This capability
was used by the Object Management Group to import the SBVR andTDate
Vocalulary standards as well as the SBVR-REnt Example.

2. Convert text in existing documents into SBVR terms and definitions with a right
mouse menu option in the module: Smart Documentation?® editor.

3. Add new SBVR business vocabulary and business policy & entees using a
forms interface that is supported by an AutoComplete function that inserts defined
terms; definitions can be viewed by moving the mouse over the terms.

Once SBVR interpretations are entered in Designs for Manag&hentvalidates them
aganst the SBVR specification using several techniques. SBVR Terminological Dictionaries
and Rulebooks whether validated on under constructioanbe displayed, printed and saved

in HTML, MS Word and PDF formatd4oreover, SBVR model content can be exchahige
conformance with clause &f the SBVR specification [11] in the XML Metadata Interchange
format. AppendixE, further describethe software architectui Designs for Management

and briefly present@ts major modules, namely, Smart Gloss&tySmartDocumentatiofM

and Clear Guidancéa.

On-going work currently consists of importing the templates populated in phase 1 into
Designs for Managemeit This import/validation exercise helped identifying
inconsistencies and/or omissions to be addressed by tlies.3W the time of writing this

paper, the curation and the consolidation of the vocabulary and the rules from phase 1 is not
complete. However, demonstration of @onsistentSBVR vocabulary and rulebook for the

EU Rent example 1.2 from the SBVR spedifion is publicly available in Designs for
Managemer (at DesignsForManagement.cdm




4.3 Future work

Part of the GRCTC research roadmap (cf. section 1) consists of creating a set of ontologies
and data modslfor the financial industry using the developed SBVR vocabularies and rules
as a starting point.

Currently, there is limited support for automated transformation. The SigRd
vocabularies in the work done by LIPN, described above, were transformé&iMio
ontologies, but this was done with LIPNOs own software rather than-§gadRic tools.

In general,transformation from SBVR to machireadable ontologies involves manual
intervention by SMEs. The process is well understood, but the transformafipires
business decisions abdufisiness content that is not easily represented in formal information
structures such as logical data models (other than as ctoriedrd text, perhaps styled in
SBVR SE). Chapin and Hall [2] present a tutorial on tramsfations from an SBVR
terminological dictionary to one or more logical data mod&lsol support is currently
experimental.

The OMGOs DafEime Vocabulary, developed as a foundation vocabulary to extend SBVR,
has been transformed to an OWL2 Ontology [K§pects of SBVR that have no OWL
equivalents are carried forward as OWL annotati@hss approach is one option raised8],

which suggests several possibilities for separating SBVR content that is not easily represented
in OWL.

There is less experieacin transforming rulesSBVR has two kinds of rules: definitional
(alethic) and behavioral (deontic). Definitional rules are the basis of constraints on
associations in data modaisd ontologiesand are addressed in therk referenced above.
Behavioralrules govern or support activities. In SBVR they are declardditieey define

states the business must be in (e.g. Oa customerOs debt must not exceed his credit limitO). They
can be directly supported in relational database systems by stored procedudsdaabhase
triggers, but many rulelsased applications use production rules, which are procedural (e.g. Oif
the price of a new order would take the customerOs debt over his credit limit, then reject the
orderQ). There is a fairly simple tutorial for tfamsing SBVR behavioral rules into
production rules compliant with the OMGOs Production Rule Representation (PRR) standard,
referencing the data model derived from the corresponding SBVR terminological dictionary.

Future work will therefore,consist of éveraging the techniqugsreviously mentionedo
transform the SBVR interpretatiorte machinereadable ontologies, data models and tules

5 Conclusions

This paper described a preof-concept on interpreting regulations using Semantics of
Business Vocabulgrand Business Rules (SBVR). This work was carried out as part of the
research program of the Governance, Risk and Compliance Technology Centre in Ireland
(GRCTC). After a brief description of the research context and the US Regulatory
Framework, the proobf concept was detailed. First, the approach taken to limit to scope of
interpretation within a regulatory document is described. Second, the division of labour
between Subject Matter Experts (SMEs) is discussed. Third, the SBY¥& rule
interpretationprotocol was described and illustrative examples were provided. Finally, the
software toolsassisting the SMEs in their SBVR interpretation were presented.

The describedapproach is a step towards renderihg wide and complex spectrum of
regulations more accessible. It tackles uncertainty and imprecision in regusatinn
combining Subject Matter Expertise and SBVR precision in represetdimagin kowledge.

The produced vocabulary and guidance rules allow sevmadtitionersto share their
respectiveviews on, and understanding of, the regulatory requirements while broadening their
perception of the regulation€apturing regulations in SBVRould also play a role in
providing theregulatas with national/ international view on the way the regulatectgige

the regulationsHowever, the impact of the produced vocabulary and guidance rules is subject
to their accessibility in terms of size and coherence. A large vocabulary including a high



number of fine grained and redundant concepts is likely morespréhan a smaller, less
expressive onebut might be less accessible in terms of complexity (harder navigation due to
its size, contains more definitions, etc.). We beli¢hvat seeking an appropriateadeoff
between accessibility anelxpressiveness ihe key toa successful adoption of an SBVR
based vocabulary and guidance rules.
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Appendix A - Glossary of Abbreviations

Acronym or Term Meaning or Definition

AML Anti-Money-Laundering

CFR Code of Federal Regulations

FIBO Financial Industry Business Ontology

FIGO Financial Industry GRC Ontology

FIRO Financial Industry Regulatory Ontology

FR Federal Register

GRC Governance, Risk and Compliance

GRCTC Governance, Risk and Compliance Technology Centre
ISO International Organization for Standardization

OMG Object Management Group

OWL Ontology Web Language

OWL2 Ontology Web Language 2

RDF Resource DescriptioRramework

SBVR Semantics of Business Vocabulary and Business Rules
SBVR SE SBVR Structured English

SME Subject Matter Expert

UScC United States Code

Appendix B - Attributing cross-sections themes to SMEs from 76
FR 45403

Part One — each section broken down into different categories

11022.380 Registration of money service busirezsdd be broken down in three themes or
categories as follows:

1. Agency related provisions: 1022.380 (a) (3) and (4) (d)(2)(2) (E) (F) (G)(H)(ii)
2. Registration related provigis: (a)(1)(b)(1)(i}(iii) (2)(2)(3)(4)(c)
3. Compliance related provisions: (e) (f)

11022.210Anti money laundering program for money service businesses could be broken
down in five themes or categories as follows:

1. Definition related provisior1022.210 (a)

2. Required Standards for AML MSB prograf(ts), (c), (d), (1)())(A}D), (d) (ii),
second part of (iii) and (2)ii), ( e).

3. Identity related provisionéd)(iv)

4. EducationdlTraining related provision€)(iii), (3)

5. Compliance date related provisie(®

11022.320 Reports by money services businesses of suspicious transactions could be broken
down in five themes or categories as follows:

1. Reporting and Identification related provisiems022.320 (a)(2)(Hiv), (a) (3)(4).

2. Filing related provisions(b)(2)-(3)

3. Retention of Records related provisig(as)

4. Confidentiality/Disclosure of SARs related provisie§(1)(i)-(i)) (A) (1)-(2),
(B)2). (&)

5. Other areas in this provisig@)(1), (f) and (g)

181022.420 Additional records to be maintained byvjaters ad sellers of prepaidppears to
be a seHcontained provision



Part Two - Cross-referencing and consolidating break down of provisions
between sections

1. Agency provisions
- ©1022.380 (af3) and (4) (d)(1)(2)(® (i)
2. ldentity and Reporting related provisen
- ©81022.210 (d)(1)(iv)
- 11022.320 (a)(2)(iiv), (a) (3)}4)
3. Compliance related provisions
- 11022.380 (e), ()1022.320 (f)
- 11022.210 (d)(4)
4. Registration related provisions
- ©1022.380 (a)(1)xb)(1)(0)-(iii), (0)(2)(3)(4).(c)
5. Definition related provision
- ©1022.210 (a)
6. RequiredStandards for AML MSB programs
- ©81022.210 (b), (c), (d) (1)&(ii), second part of (iii) and (d)(2)€{ii), (e)
7. EducationdlTraining related provisions
- 181022210 (d)(2)(iii), (3)
8. Filing related provisions
- 181022.320 (b)(1(3)
9. Reention of Records related provisions
- 181022.320(c ), 1022.420
10. Confidentiality/Disclosure of SARs related provisions
- 181022.320 (d)(1)(Xii) (A) (1)-(2), (B)(2), (e).
11. Other areas in this provision
- ©81022.320 (a)(1), and (g).
- 11022.380 (a)(2)

Part Three - Regrouping themes and allocating to four SMEs

SME 1: 1) Agency Provisions, 2)dentity and Reporting related provisiorand 3)
Compliance related provisions.

SME 2: 4) Registration related provisionS) Definition related provisiorand 6)Required
Standard for AML MSB programs.

SME 3: 7) EducationdlTraining related provisions8) Filing related provisionsand 9)
Retention of Records related provisions

SME 4: 10) Confidentiality/Disclosure of SARs related provisiargd 11)Other areas in this
provision

Appendix C - An Example of SBVR Interpretation of §1022.210
(a)

§ 1022.210 Anti-money laundering programs for money services
businesses.

(a) Each money services business, as defined by & 1010.100(ff) of this chapter,
shall develop, implement, and maintain an effective anti-money laundering program.
An effective anti-money laundering program is one that is reasonably designed to
prevent the money services business from being used to facilitate money
laundering and the financing of terrorist activities.

Business Rules

It is obligatory that eachmoney services businesfevelops an antimoney laundering
programme




It is obligatory that eachmoney services businessiplements an antrmoney laundering

programme
It is obligatory that eachmoney services businessaintains an antimoney laundering

programme
It is obligatory that eachntimoney laundering programnieeffective

It is obligatory that eachntiFmoney laundering programnpeevents money services business
being used to facilitate money laundering an@ifrorist activities

Verb Concepts
Modified verb concepts

antimoney laundering programniedeveloped by money services business
antimoney laundering programnieimplemented by money services business

antimoney laundering programniemaintained by money services business
antimoney laundering programnieeffective
Necessity Eachantimoney laundering programniereasonably designed

antimoney laundering programnpeevents money launderingndterrorist activities

Supporting verb concepts

money servies business defined by j 1010.100(f})
antimoney laundering programnpeevents money laundering and terrorist activities

Noun concepts

antFmoney laundering programme

money services business
money laundering and terrorist activities

Appendix D - Using Confluence for Collaboration

) X monetary_instruments - Seman... | & |
(Qa e atlassian.net/ ik, /display 5%/ mone e e (8- cooge Q) [(#)(E

XConfluence Spaces People Browse ~ | Create m

m Semantic Repository /... # Edit [ Share &% Tools ~
1 31 CFR B Chapter X (2013) Subpart A-GENERAL DEFINITIONS §1010.100
2 BT monetary_instruments
~ 31 CFR B Chapter X (2013) 1 e - Peter O ow chan
John Lombard Peter O'Sullivan view change
~ 31CFR B Chapter X (2013) Subpart
A-GENERAL DEFINITIONS
§1010.100
access_funds o Definition: include are either
ST , endorsed without restriction, made out to , or otherwise in such form thereto passes upon delivery,
signed but w omitted, otherwise
activities
elo passes
address
agency_branch « Source: 31 CFR X subpart A §1010.100 (dd) (2013) http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&S|D=5a48cbch5975eb90abdbf2f058d972498&

rgn=div8&view=text&node=31:3.1.6.1.2.1.3.1&idno=31

agent
agent_volume_information
agents._first_working_year
agents_gross_amount include

agents_number

agreement

This screenshot presents the wiki editing interface. Here the definition of monetary
instruments is displayed along with a necessity identifying what should not be considered as a
monetary instrument. The left frame preseattree list of vocabulary entries with several
search capabilities.



Patrick O'Sullivan

The above definition could actually be formalised in a clearer way instead of dividing certain segments into implicitly understood concepts.
One example of this is the term "an enitity defined as an insured institutions section 401 of the National Housing Act". This could be
repeated in other areas of the definition but for now the current definition will remain as a draft. A dsicussion has been held and the
decision has now been taken to leave legislative sections in unstylised text. The actual title of the legislation/Act will though remain defined
as an individual noun concept.

Another issue arises in relation to the terms and these are this author’s own short hand terms for
these two entites. Will a separate entry have to be produced for each of these? In any case these short hand terms would need uniform
agreement with my colleagues. The long hand term will now be used instead for now.

A question arises here in relation to what the exact "possibilties” are in relation to this term. Yet again it seems to be a case of "possible
necessities" arising.

Reply « Edit » Delete « Like * Mar 13, 2013

n Elie Abi-Lahoud
L Needs validation + corrections (individuals to be stylized, etcA)

Reply « Edit » Delete = Like * Apr 14, 2013

n Peter O'Sullivan
I8 | attempted some indenting to stylize the definition for greater clarity - needs more work/discussion.

Reply « Edit » Delete = Like * Apr 15, 2013

n Elie Abi-Lahoud
I8 1. yes we need to check if the categories are conformant to the original text

This screenshot illustrates an example of interaction between SMEs working on detailing the
definition of Bank in the context of 31 CFR X.

Appendix E - Using Designs for Management to Capture and
Validate SME Interpretations

The Designs for Management®oftware site is hosted as a MS Windows Azure cloud
service and uses an Azdnested SQL Server databasen the userOs computer, it runs
entirely within an Internet Browser and reqairaothing additional to be installed on the
userOs computer. The four major browsers, Internet Explorer, Firefox, Chrome and Safari, are
supported in all the environments for which they are available. This software suite is
developed as a Visual Studio N&eb Forms application, supplemented with Telerik cross
browser components and the Kendo Ul HTML5/CSS3 JavaScript frameWwankes .Net
Framework Forms Authentication for user authentication and authorization.

Smart Glossary™

LXeXe) Designs for Management™ Product Suite BETA [Business Semantics Ltd]
| 1 Designs for Prod.. |+ |
6) businesssemanticssaas.cloudapp.net/Products.aspx c (8- Google Q) @

&5 Smart Glossary™ BETA  [Business Semantics Ltd - Designs for Management™ Product Suite] LOGGED INTO SEMANTIC COMMUNITY: GRCTC FIRO-AML Semantic Community

Smart Glossary™ Clear Guidance™ ‘Smart Documentation™

Reports | Tools RECOMMENDED: EnterfExit Full Screen - F11

Drag Spitter Bars at Edges to Resize Current Speech Community: | GRCTC FIRO-AML English Speakers

New/Que:
Clear ) ( Dictionas X Q -
ol Existing Meaning
(Right-cick mouse on Explorer ine for additional function.)
41+ Attomey General
- bank

.- Bank Secrecy Act GENERAL NOUN CONCEPT -- in Core Language using Core Preferred Terms

- beneficiary Select: originator
4 beneficiary bank o

broker or dealer in securities Conceptualized Within Subject Field:

4} business day Primary Definition: The sender of the first payment order in a funds transfer

+1-- check casher

+1-- closed loop prepaid access

+1-- commodity

4] contract of sale

4} currency

+]- dealer in foreign exchange Preferred Term: orginator

i1 deposit account Term is Not Easily Misunderstood by this Speech L
Community, and is Not a Synonym for any Concept ~ Oiginator

+]- domestic belonging to this Semantic Community:

3 established customer Implicitly Understood: False |

S 4 Term Context Subject Field:

<. FINCEN
e — —

Note: Changes in Styled Text Appear After Save  The sender of the first payment order in a funds transfer.

This is a screenshot Sfnart Glossary™. It is usedto capture SBVR vocabulary elements.
The terms identifying business concepts, their definitions, characteristics (if any) and other
related elements are entered manually in the right fr&me:r Glossary™ provides the SME



creathg vocabulary entries with a list of SBVR predefined keywords and autocomplete
functionalities taking into account previously entered vocabulary elements. The left frame
displays an hierarchy of concepts in the vocabulary being edited.

Smart Documentation™

® 00 Designs for Management™ Product Suite BETA [Business Semantics Ltd]
j { ! Designs for Management™ Prod.. l +|
@ businesssemanticssaas.cloudapp.net/Products.aspx e (2§~ Google Q) @

& Smart Documentation™ Semantic Editor BETA [Business Semantics Ltd — Designs for Management™ Product Suite] LOGGED INTO SEMANTIC COMMUNITY: GRCTC FIRO-AML Semantic Community

Smart Glossary™ Clear Guidance™ Smart Documentation™

(Choose a Local File to Upload to the Editor: Browse.
(Upload File into Editor Content ) ( Save Editor Content ) | Editor Help

AutoComplete Assistant: (7] Content Area (large) Enabled Reset ) ( Refresh
B 9 e SIs s O [Noma - [Fomname ([t -[[EIIBIZ U= = = E[=]E =S =T A0 |
@2l zon 19 {

|

| (a) Each money services business, as defined by § 1010.100(ff) of this chapter, shall develop, implement, and maintain an effective anti-money laundering program. An effective
| anti-money laundering program is one that is reasonably designed to prevent the money services business from being used to facilitate money laundering and the financing of terrorist
activities.

|
|
|
Il
I
Il
|
|
|

This is a screenshot Snart Documentation™. This module allows the SME to upload a
regulatory text and start constructing the vocabulary by highlighting SBVR elements (general
noun concepts, individual noun concepts, etc.) in the original text. Fugfieement of the
vocabulary entries identified ifmart Documentation™ could be done iSmart Glossary™.

This functionality was not used in the described proof of concept since the SMEs drafted their
vocabularies in an MS Wotémplate that was laténported into Designs for Management.

Clear Guidance ™

J {1 Designs for Management™ Prod. L+l

@ susinesssemanticssaas.cloudapp.net/Products.aspx c (23~ Google Q) (#) (B

5 Clear Guidance™ BETA  [Business Semantics Ltd — Designs for Management™ Product Sulte] LOGGED INTO SEMANTIC COMMUNITY: GRCTC FIRO-AML Semantic Community

Smart Glossary™ Clear Guidance™ Smart Documentation™

J| Forms | Reports = Tools RECOMMENDED: Enter/Exit Full Screen - F11

Drag Splitter Bars at Edges to Resize Current Speech Community: | GRCTC FIRO-AML English Speakers

= ) g 5 SBVR Basics ~ Core Language + Core Preferred Terms
¢

ToDisslay Welcome eallob ! [Log Out ] Community and Support OPERATIVE BUSINESS RULE -- in Core Language using Core Preferred Terms
only Entries
that include & Character String: Type the Characters & Press ENTER. Meaning Id :

To Disslay All Entries: Type justa % and Pross ENTER.

Meaning Understood By Semantic Communit 53

Meaning Conceptualized Within Subject Field j
Core Language of Semantic Community: 1

Core Speech Community for Language: 57

Rule Name Context Subject Field: Ef

Preferred Rule Name:
Note:
1f "Primary Rule Name" is left blank or made biank,
the "Primary Rule Statement” wil be used as the
"Primary Rule Name.”

Primary Rule Statement:

General Conceot:

This is a screenshot d@lear Guidance™. The interface of this module resemblesStaart
Glossary™. The left frame displays a list of operational rules (captured from the regulation in
this case). Theight frame allows the SME to buildr editthe rule using built in SBVR
keywords and elements from the previously created vocabulary.

Seeing the Semantic Connections

A Meaning and Representation Explorer displays all or a selected part of the SBVR conten
and enables the browsing from any SBVR entry following the chain of semantic relations to
anywhere in the SBVR content. The ability to choose at every point which kind of semantic
relation(s) to browse next is available.every context the full displagf the entry any styled

term, other designation or verb concept wording can be seen



