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EXECUTIVE SUMMARY

This document describes the financial ontology that has been created for the first
eBanking case study in DIP, which is described in the deliverable D10.2. This
application presents a mortgage simulation and comparison service.

This financial ontology consists of several ontologies at different levels of abstraction:
services and products; and channels, users and currencies. All of them are described in
section 4. Some of these ontologies are based on IFX' (International
Financial eXchange Forum) standard for the financial area.

Building an ontology in the financial area is difficult, due to the fact that it is a dynamic
domain: new products appear on almost a daily basis and some of them cannot be
categorised a priori. Besides, there is a high complexity in the current financial
standards, such as IFX, and the agreement between different financial entities is difficult
as well.

The financial ontology has been developed following the Methontology methodology
[4].

This deliverable is especially relevant to the workpackage 3.

" http://www.ifxforum.org/ifxforum.org/standards/index.cfm
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1 INTRODUCTION

The overall objective of WP10 in the DIP integrated project is the development of a
case study in the ebanking domain. The case study selected as a result of deliverable
D10.1 [2] is a Simulation tool for Mortgage Comparison.

The financial ontology described in this deliverable has been developed using
Methontology [4], a methodology for ontology construction that has been recommended
in workpackage 3 for the development of the ontologies needed in all the workpackages.

This ontology is based on existing widely known and used standards in the financial
domain, such as IFX* (Interactive Financial eXchange). It is beyond the scope of this
deliverable and of the specific case study the deepening in all the branches of this
standard in general. For this reason, we have focused on refining those parts of IFX that
are applicable to our specific case study, as follows:

1) We have considered all the cases that can be applied to mortgage processes, which
are about the comparison and simulation of mortgages.

2) We have established relationships between all the concepts available from the same
point of view, with special attention to the possible combinations of information that
a simulator/comparison tool can perform.

The current version of the financial ontology is the result of the analysis of the mortgage
offerings provided by a representative set of Spanish banks that have an Internet
presence providing quotes for mortgage offering services. From this analysis we
extracted the most representative concepts, unifying the different ways used to express
them and removing duplicates. For instance, there are several bases that can be applied
to calculate periodically the rates of mortgages at a variable rate. All of them have been
grouped under the concept ProductRateApplication.

To establish relations between concepts, we have filtered those concepts that can be
obtained by using other pieces of data. For instance, the number of quotas can be
expressed in years, months or number of quotas. All of them are grouped under a
common concept (quota), and they can be translated to the format used by each
simulation Web service provided by each entity. For instance, if an entity applies 14
annual quotas instead of 12, this entity will be in charge of transforming the data
available in the registry.

On the other hand we have tried to cover the most common cases of the European
mortgage market, instead of covering all the cases and peculiarities that can occur in all
the national markets. For instance, there are mortgages whose rates are related to
specific balances in a saving account or to other financial products. These situations
would have a negative influence in the complexity of the framework of this case study,
hence losing our general focus.

2 ONTOLOGY BUILDING METHODOLOGIES

As described in the introduction of this deliverable, and as proposed by WP3, we have
used Methontology [4] to develop the ontology described in this deliverable.

? http://www.ifxforum.org/ifxforum.org/standards/index.cfm
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Methontology enables the construction of ontologies at the knowledge level and
includes [1]: the identification of the ontology development process, a life cycle based
on evolving prototypes, and particular techniques for carrying out each activity.
Methontology is supported by ODE [1], [4] and WebODE, although other ontology
tools can be used to create ontologies with it. In this case, Protégé-2000 [7] with its
OWL plug-in [6] has been used.

2.1 Ontology Development Process

The ontology development process [3] refers to which activities are carried out when
building ontologies. It is crucial to identify these activities in order to reach agreement
on ontologies that are to be built co-operatively by geographically distant teams, with
some assurance of correctness and completeness. If this is the case, it is advisable to
perform the three categories of activities presented below and steer clear of anarchic
constructions (Figure 1).

e Project Management Activities include planning, control and quality assurance.
Planning identifies which tasks are to be performed, how they will be arranged, how
much time and what resources are needed for their completion. This activity is
essential for reusing ontologies which have already been built or for building
ontologies that require different levels of abstraction and generalisation. Control
guarantees that planned tasks are completed according to the way they were
intended to be performed. Finally, Quality Assurance, assures that the quality of
each and every product outputted (ontology, software and documentation) is
satisfactory. [8] describes how these activities are performed.

¢ Development-Oriented Activities include specification, conceptualisation,
formalisation and implementation. Specification states why the ontology is being
built, what are its intended uses and who are the end-users. Conceptualisation
structures the domain knowledge as meaningful models at the knowledge level.
Formalisation transforms the conceptual model into a formal or semi-computable
model. Implementation builds computable models in a computational language.
Finally, Maintenance updates and corrects the ontology. [4] gives details of how all
the development activities, except Formalisation and Maintenance, are performed.

e Support Activities include a series of activities, performed at the same time as
development-oriented activities, without which no ontology could be built. They
include knowledge acquisition, evaluation, integration, documentation and
configuration management. Knowledge Acquisition acquires knowledge of a given
domain. Evaluation makes a technical judgement of the ontologies, their associated
software environments and documentation with respect to a frame of reference
during each phase and between phases of their life cycle [5]. Integration of
ontologies is required when building a new ontology reusing other ontologies that
are already available. Documentation details, clearly and exhaustively, each and
every one of the phases completed and products generated. Configuration
Management records all the versions of the documentation, software and ontology
code to control the changes. In [4], [5], a description is given of how Knowledge
Acquisition was performed in the CHEMICALS ontology (an ontology about
chemical elements and their properties), and Evaluation, Integration and
Configuration Management is discussed in [6], where the documentation produced
is discussed as part of the description of each activity.
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Figure 1. Methontology development process (adapted from [3]).

2.2 Ontology Life Cycle

It identifies the set of stages through which the ontology moves during its lifetime,
describes what activities are to be performed in each stage and how the stages are
related (relation of precedence, return, etc.). In [3], a justification is given of why the
ontology life cycle should be based on evolving prototypes. For each prototype,
Methontology proposes to begin with the specification of the ontology. Simultaneously
with this phase, the knowledge acquisition activity starts. Once the first prototype has
been specified, the construction of the conceptual model is built at the conceptualisation
phase. It is like assembling a jigsaw puzzle from the pieces supplied by the knowledge
acquisition activity. The puzzle is completed during the conceptualisation stage [4].
After the conceptualisation, formalisation and implementation of knowledge are carried
out.

Formalisation is not a mandatory activity, because using ontology tools the
conceptualisation model is usually automatically implemented with translators to
ontology languages.

Control, quality assurance, integration, evaluation, documentation, and configuration
management are carried out simultaneously to the development activities. However, the
stage where the effort for doing integration and evaluation is bigger is the
conceptualisation one.

3 DEVELOPMENT OF THE FINANCIAL ONTOLOGY

3.1 Specification. Goal and scope of the ontology

In the specification phase we have also used an approach that have been proposed in
another ontology building methodology, On-To-Knowledge [9] for the kick-off phase of
the ontology building process. We present in figure 2 a MindMap® with the main
components of the ontology, obtained as the result of several brainstorming sessions
with financial experts. The elements in this map are described in the following sections.
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Figure 2. MindMap describing the main components of the financial ontology
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3.2 Knowledge sources

As specified in the introduction, the financial ontology is based on the Interactive
Financial eXchange (IFX), which is an XML-based, financial messaging protocol, built
by financial industry and technology leaders. Its goal is twofold:

- To use real business use cases and develop content that is meaningful and useful to
the financial services industry.

- To create a strong, flexible, open architecture that will support extending the
protocol in an efficient, interoperable manner.

Figure 3 shows that IFX is designed for interoperability of systems seeking to exchange
financial information internally and externally. This means that not only does IFX
address the data exchange requirements for the environments defined above, but it also
allows interoperability among all of the business areas. For the sake of developing the
financial ontology described in this deliverable we only focus on the data exchange
aspects.

Basic Payment
Banking EBPP | gom/B2cy Loans

s

Common Object Definition

Figure 3. IFX as a framework for interoperability of financial systems.
Currently IFX provides content rich conversations in the areas of:
- Electronic Bill Presentment and Payment.
- Business to Business Payments.

- Business to Business Banking (such as balance and transaction reporting, remittance
information).

- Automated Teller Machine communications.
- Consumer to Business Payments.

- Consumer to Business Banking.

4 CONCEPTUALISATION

In this section we present the conceptualisation of the ontology according to the
intermediate representations proposed by Methontology for this conceptualisation
phase.

4.1 Knowledge Architecture

The financial ontology is composed of several ontologies at different levels of
abstraction: services and products, channels, users, and currencies. In the following
sections we provide the details of these ontologies.
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4.2 Ontology conceptualisation: Service ontology

Terms glossary

Name Description Type

Financial products offered by a bank or services that do

not require a contract, like a bank transfer order Concept

Service

Bank service. The sales revenue from selling a product
less the cost of the materials or purchases used in those
products. It is an indicator of relative efficiency within

AddedValue and between firms, although in the latter case it is open Concept
to distortion where mark-up varies between standard
and premium-priced segments of a market
Collection Bank service. Deposit in a saving account Concept
Payment Bank service. Money given to pay for something Concept

An itemized statement given to a buyer by a seller and
Invoice usually specifying the price of goods or services and the|Concept
terms of sale

ServiceContractedByCustomerInChannel Product or service contracted by a channel Concept
serwce(SerV/cesContracteq’ByCustomer[n Service contracted Relation
Channel, Service)
channel (ServicesContractedByCustomer] Channel where the contract has taken place Relation
nChannel, Channel)
customer(ServicesContractedByCustomer Customer that has contracted a service Relation

InChannel, Customer)

Concept classification tree

@ | ClSenice
(T Addedvalue

@ Callection

& (C) Payment
@Inmice
@SenricECnntractedEh,fCustnmerlnChannel

Concept dictionary

Concept name Class attributes aItI;:itl?:tc:s Relations
Service -- -- --
AddedValue -- -- --
Collection -- -- --
Payment - - -
Invoice -- -- --
service
ServiceContractedByCustomerInChannel -- -- channel
customer
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Binary relation table

Relation name Source concept Source cardinality (Max) | Target concept
service ServicesContractedByCustomerInChannel n Service
channel ServicesContractedByCustomerInChannel n Channel

customer ServicesContractedByCustomerInChannel n Customer

4.3 Ontology conceptualisation: Product ontology

Terms glossary

Name Description Type

Bank product that requires the signature of a contract between

Product the customer and the bank

Concept

The land or property of a company or individual, payments due
Asset from bills, investments, and anything else owned that can be |Concept
turned into cash

Account setup to perform an investment, such as a fixed term

InvestmentAccount . Concept
deposit
InvestmentFund Investment club where a set of customers put their money so Concent
that the bank performs an investment on behalf of them. P
. Account without a chequebook and normally with a low interest
SavingAccount Concept
rate
Loan Money let out at interest Concept
A long-term loan backed by real estate or valuable property,
Mortaaaeloan usually the item purchased with the loan. The creditor can claim Concent
9ag that property if all payments are not made by the borrower when P
they are due
CurrentMortagelLoan Current mortgage loan that the user is willing to change. Concept
FutureMortgageLoan Future mortgage loan that the zsr;;r will use instead of the current Concept
Liability The amount that is owed by an |nd|V|.duaI or company, whether Concept
money, products, or services, to others.
ProductRateApplication Applied interest rate Concept
ProductRateApplicationMixed Mixed interest rate, usm._|ally composed of fixed and variable Concept
interest rates
ProductRateApplicationFixed Fixed interest rate. It never varies during the mortgage life | Concept

ProductRateApplicationVariable|  Variable interest rate. It may vary during the mortgage life Concept

Quota Amount to be paid in a loan Concept
cancelationCommission Commission to be paid when a mortgage is cancelled Relation
openingCommission Commission to be paid when a mortgage is opened Relation
subrogationCommission Commission to be paid when a mortgage is subrogated Relation
currencyProduct Currency of a bank product Relation
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interestRateType Type of interest rate of a bank product Relation
payments Payments due in a saving account Relation
handlingCapital - Instance
- Attribute
interestNextRevision - Instance
Attribute

saleCostProperty - Instance
P Attribute
buyCostPropert - Instance
Y Pery Attribute
uotaAfterRevision - Instance
| Attribute
delayInterestRate - Instance
Y Attribute
homelnsurance - Instance
Attribute

ini Instance
initalQuota - e
. . Instance
initialPeriod - e

i Instance
interesDelay - e
lifeInsurance - Instance
Attribute

mortagageTaxation - Instance
99 Attribute
eriodicityQuota - Instance
P Attribute
revisionTerm - Instance
Attribute

term . Instance
Attribute

interestRateValue - Instance
Attribute

revisionTermNext - Instance
Attribute

capital . Instance

P Attribute
Instance

ok B Attribute

irati Instance
expirationDate - P
signalDateContract - Instance
° Attribute
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. Instance
termRateFixed -- Attribute
. Instance
endingDate -- Attribute
. Instance
startingDate -- Attribute
Concept classification tree
@ @ Product .
& (C) Acoet
@ InvestmentAccount
@ InvestmentFund
@ SavinpgAccount
@ (C)Loan
& (C)Morgageloan
@ Currentortageloan
@ Futuremorntyageloan
() Liability
@ (C) ProductRatespplication
@ ProductRateApplicationiixed
@ ProductRateApplicationFized
@ ProductRateApplicationvariable
@ Cluota
Concept dictionary
Concept name Class attributes | Instance attributes Relations
APR
Product . _ expirationDate _currencyProduct
signalDateContract interestRateType
interestRateValue
Asset - - -
InvestmentAccount - - -
InvestmentFund -- -- --
SavingAccount - - payments
Loan -- -- --
MortgageLoan . rewsmnTgrmNext _
capital
handlingCapital
CurrentMortgagelLoan -- interestNextRevision |cancelationCommission
saleCostProperty
buyCostProperty
quotaAfterRevision
delayInterestRate ) o
FutureMortgagelLoan - homelnsurance openingCommission
initalQuota subrotationCommission
initialPeriod
interesDelay
lifelnsurance
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mortagageTaxation
periodicityQuota
revisionTerm
term

Liability - - -
ProductRateApplication -- interestRateValue --
ProductRateApplicationMixed -- termRateFixed --
ProductRateApplicationFixed -- -- -
ProductRateApplicationVariable -- - -

endingDate

Quota startingDate

Binary relation table

Relation name Source concept |Source cardinality (Max) Target concept
cancelationCommission | CurrentMortgagelLoan 1 Quota
openingCommission | FutureMortgagelLoan 1 Quota
subrogationCommission| FutureMortgagelLoan 1 Quota
currencyProduct Product 1 Currency
interestRateType Product n ProductRateApplication
payments SavingAccount n Payment
Instance attribute table
Instance attribute name Concept name Value type | Cardinality
handlingCapital CurrentMortagelLoan String (0, n)
interestNextRevision CurrentMortageLoan String (0, n)
saleCostProperty CurrentMortagelLoan String 0, n)
buyCostProperty FutureMortgagelLoan String (0, n)
quotaAfterRevision FutureMortgagelLoan String (0, n)
delayInterestRate FutureMortgagelLoan String (0, n)
homelnsurance FutureMortgagelLoan String (0, n)
initalQuota FutureMortgagelLoan String (0, n)
initialPeriod FutureMortgagelLoan String (0, n)
interesDelay FutureMortgagelLoan String 0, n)
lifeInsurance FutureMortgagelLoan String (0, n)
mortagageTaxation FutureMortgagelLoan String (0, n)
periodicityQuota FutureMortgagelLoan String 0, n)

10
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revisionTerm FutureMortgagelLoan String (0, n)
term FutureMortgagelLoan String (0, n)
interestRateValue Pro ductFI;;ot((jel:;tE)Iication String (0, n)
revisionTermNext Mortgageloan String 0, n)
capital Mortgageloan String (0, n)

APR Product String 0, 1)
expirationDate Product String (0, n)
signalDateContract Product String (0, n)
termRateFixed ProductRateAplicationMixed String 0, 1)
endingDate Quota String (0, n)
startingDate Quota String (0, n)

4.4 Ontology conceptualisation: Channel ontology

Terms glossary

Name Description Type
Communication means used in the relationship between the bank and its customers,

Channel . - . . Concept

including branches, phone, Internet, virtual banking, etc.

Branch Physical bank office Concept
vBanking Virtual Banking. Banking without human intervention Concept
Concept classification tree

@ (C)Channel
@ Branch
- @wBanl{ing
Concept dictionary
Concept name Class attributes| Ins_tance Relations
attributes
Channel - - -
Branch -- -- --
vBanking -- -- --
4.5 Ontology conceptualisation: User ontology
Terms glossary
Name Description Type
User Any user of the system: customers, departments, and employees Concept
Customer Bank client, who usually has a contractual relationship with the bank Concept
Company |A number of people grouped together as a business enterprise. Types of Concept
companies include public limited companies, partnerships, joint ventures

11
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and proprietorships, and branches of foreign companies

Person Bank client that represents a single person (physical or juridical) Concept
SOHO Small Office, Home Office. It u§ually refe.rs to professionals who work in Concept
their own offices
Department Internal area of the bank that performs a specific function Concept
Company with a specific set of characteristics that require a personalised
commercial treatment. Depending on each bank, the set of
Corporative | characteristics may change, although they normally refer to number of Concept
employees and annual turnover. It includes company groups,
multinational companies, etc.

Individual Department that deals with physical persons Concept

SME Small or Medium Enterprise Concept

Employee Employee Concept

Administrative Employee with administrative functions Concept

Commercial Employee with commercial functions Concept

Staff Central Services of a company, such_as Human Resources, Management, Concept

Innovation, etc.

titularity Product that a customer holds Relation
login User login Instance Attribute
password User password Instance Attribute
name Product or customer name Instance Attribute
CIF Cddigo de Identificacion Fiscal Instance Attribute
NIF Numero de Identificacion Fiscal Instance Attribute

Concept classification tree

@ @Uaer

o @Custumer
@Cnmpany
@F‘ersnn
(E)S0HD

o @Depar’[ment
@ Corparative
() Individuals
(C) SME

o @Emplwee
@Administrative
@Cnmmercial
() Staff

Concept dictionary

Concept name | Class attributes | Instance attributes | Relations
login
User -- --
password
Customer -- name titularity
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Company - CIF -

Person -- NIF --
SOHO - NIF -

Department - - -

Corporative -- -- --

Individuals - - -

SME - - -

Employee -- -- --

Administrative - - -

Commercial - - -

Staff - - -

Binary relation table

Relation name | Source concept | Source cardinality (max) | Target concept

titularity Customer N Product

Instance attribute table

Instance attribute name | Concept name | Value type | Cardinality
login User String 1.1
password User String 1.1
name Customer String 1.1
NIF Company String 1.1
CIF Person, SOHO String 1.1

4.6 Ontology conceptualisation: Currency ontology

Terms glossary

Name Description Type

Currency |Money in circulation | Concept

Concept classification tree
u_::} C_urrency

Concept dictionary

Concept name | Class attributes | Instance attributes | Relations

Currency -- - --
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S5 IMPLEMENTATION

The financial ontology has been implemented in OWL, since it has been modelled with
the Protégé tool’ and the OWL plug-in [6]. It will be transformed into WSML for the
implementation to be used in the case study deployment phase. The source code is
available in the DIP BSCW server”.
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