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MODELLING SERVICES

ACHIEVING MODEL
CONFIDENCE

U

ntil recently models were seen as strategic
and secretive assets, enabling banks to price
and hedge exposures more effectively than
competitors. Models were closely guarded and
there was very little scrutiny as to what they cost.
Increasing regulatory pressure to demonstrate
control along with the convergence of
models at portfolio level – driven by CVA,
collateral and funding needs – mean that
these assets are quickly becoming a liability.
The costs of developing and managing
models has spiralled while the competitive
advantages they offer have fallen.
A legacy of models, built up over decades,
can become a significant inhibitor to business
transformation and cost reduction.
Riskcare assists customers in mastering their
models one step at time – both in isolation
and within the context of infrastructure, other
models, data flows, controls and governance.

‘The aim is to help
organisations lower
cost while identifying
and eliminating model
risk throughout the
lifecycle, resulting in
an industrialised yet
adaptable modelling
framework. When new
models are required,
these can be designed,
built, managed and run
with total confidence.’

The aim is to help organisations lower cost while
identifying and eliminating model risk throughout
the lifecycle, resulting in an industrialised yet
adaptable modelling framework. When new
models are required, these can be designed,
built, managed and run with total confidence.
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MODEL MANAGEMENT
DRIVERS: AN INTRODUCTION
REGULATORY COMPLIANCE
Regulators are demanding far higher standards
of consistency, control and audit around models.
Significant steps have been taken at many
institutions to record inventory, ownership
and status, and to impose a level of centralised
management. However, the governance process is
usually disconnected from system-level controls
and there can be a lack of transparency around
code, documentation and model usage.
In response to regulatory demands, there is now
a need to demonstrate much more evidence of
control and this is increasingly forcing proprietary
models to be opened for scrutiny.
This presents a significant opportunity for
organisations that can achieve an integrated endto-end environment for building, documenting,
controlling and managing their models. By
automating large parts of this process, costs can be
lowered significantly while increasing confidence
that models are operating as intended at all times.

COST REDUCTION
Market pressures – including the capital controls
already mentioned – increased transparency and
digitisation in the markets and falling liquidity
have all resulted in falling margins on formerly
profitable business lines.
At the same time, banks face the requirement to
meet increasing standards of regulatory scrutiny.
The choice here is either to exit business lines
or find a way to strip out cost of ownership.
Models are typically costly and time consuming
to build, and very hard to reverse engineer
once internal skills move on. This presents
a significant opportunity to benefit from
investment in industrialisation of the model
lifecycle – bringing to bear best practices from
engineering, industry and software design
to deliver models quickly and reliably at far
lower cost on a standardised platform.

DIGITISATION
Evolution in the sell-side broking model is driving
an expansion in low-touch flow and automated
quotation for more complex products. This is
bringing a number of modelling challenges with
the related impact on credit, liquidity, funding and
collateral models.
With each change comes the need to further
streamline and productionise run-time models
and to extend the depth of centralised and
automated oversight.
The first step towards achieving this is to
fully manage each part of the model lifecycle,
introducing robust industrial design and software
development practices from the earliest stages
of model specification. This can continue into
ensuring highly flexible and performant modelling
environments, fully automated run time controls,
and delivering absolute confidence in pricing and
management of exposure.
Many organisations still pay lip service to these
requirements with models that are numerically
correct on paper but which are not professionally
managed at run time, or where advanced
methodology is deeply embedded within opaque
systems and offers no flexibility.
Step one towards removing these barriers is
to expose and industrialise models and to create
appropriate service layers between model and
trading workflow.

3

Model design, build and management

© Riskcare 2016

MODEL MANAGEMENT DRIVERS
REGULATORY COMPLIANCE
A tsunami of regulation has washed over banks
during the past decade, introducing a variety of
requirements to model financial variables more
effectively, differently or with increased consistency
and evidence of control. This includes evolutions of
capital, margin, liquidity, validation and stress testing
requirements as set out by Basel III, BCBS239, 261
and 279, FRTB, OCC and FED Guidance, CCAR,
DFAST, EMIR, IFRS and SIMM to name but a few.
Regulations may overlap or vary subtly by geography
or product. Each has to be digested, incorporated and
planned for delivery.
While some requirements can be negotiated or
delayed, there is a continual list of high priority items
for delivery and a constant demand for resources. This
creates a strong incentive for financial institutions to
bring their model inventory under centralised control,
to increase productivity and to eliminate costly errors.
Riskcare helps customers manage immediate
modelling pressures, while delivering steady
incremental improvements to their underlying
modelling framework. The ultimate outcome is
an internal platform that is modular, flexible and
responsive to incoming regulatory demands.

RELEVANT CLIENT REQUIREMENTS

_Reduce risk of change (reduce trading
outages resulting in lost business and
regulatory sanctions).
_Optimise system workflows to align
with new business process requirements.
_Ensure the true cost of trade is clear at
the time of trade execution.
_Enable demonstration of best execution
and investor protection.

DIGITISATION
Customer channels are becoming increasingly
digitised and this is starting to include more
complex OTC products. This brings with it an
increased burden of real-time or near real-time
modelling as banks compete to include capital,
funding and liquidity costs at time of quotation.
Customers, for their part, would love to simplify
interfaces and enjoy shared multi-product portals.
To achieve this internal digitisation, efforts have
to continue with further standardisation and
streamlining of the quotation process. This carries
a number of regulatory burdens, such as the need
to segregate information flow under MiFID II
and also the need to ensure additional controls
around models.
A single consistent quotation engine is needed,
backed up with high-performance analytics for
pricing, risk and limit management. This enables
faster and more aggressive quotation and the ability
to pro-actively identify opportunities to optimise the
balance sheet.

RELEVANT CLIENT REQUIREMENTS

_Industrialise models for high-production
real-time usage.
_Introduce real-time limit and risk limit
monitoring.
_Extend run-time model controls and
parameter checking.
_Deliver real-time XVA to front office.
_Ensure aggregate risk exposure can be
monitored intra-day.
_Replicate and forward approximate
client margin for SIMM and SA-CCR.

_Meet regulatory requirements for pretrade checks and post-trade transparency.
_Reduce the operational risk associated
with uncontrolled EUDA embedded in
the trading process.
_Ensure EUDA meet regulatory
requirements (BCBS 239, SoX, etc).
_Ensure pricing and risk is unified across
trade systems.
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MODEL MANAGEMENT DRIVERS

(CONT.)

COST REDUCTION
Margins and liquidity have both fallen sharply
in recent years and ROE is expected to be under
continued pressure as capital and leverage constrains
the ability of financial intermediaries to take on
additional risk. Regulatory changes limiting trading
activity together with the clearing of OTC trades
are forcing banks to focus on the real costs of doing
business. For products with complex modelling
demands, the hidden costs can be very high – both in
terms of technology usage and support cost.
With a critical need to consolidate business lines,
systems and staff modelling is an obvious area to
target. Duplication has typically been high across
functions and product lines, and there has been little
scrutiny of total cost.
This presents a significant opportunity for banks
to professionalise and streamline their management
of analytics and support architecture – introducing
clear ownership and workflow, and disciplined
management of the entire model lifecycle.
Achieving this can mean breaking down internal
barriers and proving the benefits to a sceptical
audience.

RELEVANT CLIENT REQUIREMENTS

_Consolidate multiple models to reduce
cost and improve consistency.
_Reduce ongoing operational and
support costs.
_Eliminate model and source data
duplication.
_Reduce calculation and hardware
overhead through model optimisation.
_Introduce a test-driven production line
for model design and build.
_Automate documentation and model
build environments.
_Reduce error rates throughout design
and implementation, and delays in model
delivery.
_Streamline and automate model
governance and oversight.
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MODELLING CHALLENGES
CHOOSING THE RIGHT MODEL
Lazy modelling choices can mean a poor data fit,
failure to meet regulatory approval or critical model
risks. Getting it right is a case of applying scientific
rigour to model selection and not accepting standard
model choices without independent review.
This might seem obvious but laziness creeps in
all too often and it is all too tempting to use a model
that has been seen before, or which is known to be
acceptable in another context. This is particularly
true where the modelling need is in a new domain or
product line.

CASE STUDY 1: CLIENT OBJECTIVES
■■ Stress testing for long-term credit portfolio.
■■ Review of an existing vendor proposed
model that was felt to be unfit for purpose.

PROJECT REQUIREMENTS
■■ Generate back-test data.
■■ Replicate the proposed model and produce
a comprehensive test pack, including
a statistical validation of the proposed
model, report and recommendations.

PRODUCTISING THE MODEL LIFECYCLE
Introducing an industrialised engineering approach
to building models can pay big dividends. Financial
institutions vary widely in this.

CASE STUDY 2: CLIENT OBJECTIVES
■■ Reduce cost and failure rates for building
new models.
■■ Allow quants to specify new models within a
controlled environment.
■■ Ensure strict differentiation between model
research and formal specification and
implementation.
■■ Ensure consistency between models
and documentation, and reliability of
implementation at build time.

PROJECT REQUIREMENTS
■■ Design and build a new model build,
configuration and release framework.
■■ Automate checks for consistency between
models, tests and documentation.
■■ Win support for a structured approach by
those specifying the models and support
them in re-engineering existing models to
the new standards.

■■ Recommend alternatives.

RISKCARE RESPONSE

RISKCARE RESPONSE

An automated test-driven development
environment was put in place that ensured that
model specifications could be directly translated
to code, validation tests and documentation at
build time.

The existing model was replicated in R and
a battery of statistical tests run to test its
predictive and explanatory power.
The existing linear model, while ‘standard’, was
found to be unfit for purpose and a simpler but
non-linear alternative was proposed.
A full pack of results and recommendations was
provided for regulatory submission and Riskcare
provided further clarifications as requested by
the regulator.
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Reporting and visualisation tools were
introduced that allowed users to explore and
demonstrate consistency between tests, code
and documentation, as well as picturing model
workflow, dependencies and hierarchy.
Trust was built with quantitative staff until all
of the formal build could be carried out by
technology – allowing the specialists to focus
only on model specification.
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MODELLING CHALLENGES

CASE STUDY 3: CLIENT OBJECTIVES

(CONT.)

VENDOR MODELS
Introducing a new vendor model can mean
extensive verification and comparison of the new
methodology versus existing risk and front office
models.
This routine work can distract senior specialists
from other value-adding activities and lends itself
well to outsourcing. Internal research teams often
find this work unstimulating and overlook the
need for a concrete audit trail and repeatable test
environment.
Applying a rigorous approach at the outset pays
dividends as tests will be robust and clear, and can
be automated for future use.

■■ Validate vendor pricing models for
regulatory approval.
■■ Ensure suitability of model and calibration.
■■ Demonstrate compatibility with existing
front office pricers.

PROJECT REQUIREMENTS
■■ Validate vendor models for suitability
across six asset classes.
■■ Full replication to verify methodology.
■■ Document results and findings to
regulatory standard.
■■ Provide a repeatable and audit-ready text
pack.
■■ Formal statistical comparison and
explanation of differences versus front
office.

RISKCARE RESPONSE
Riskcare provided a dedicated team of domain
specialists on site to perform formal validation
and comparison to front office.
This was completed in three months and
successfully submitted to the regulator, working
with customer and vendor to fully document
methodology in detail.
Of the asset classes considered, one model
was classed as unfit for purpose and a number
of coding errors were uncovered in the vendor
product.
■■ Formal test results and documentation.
■■ Results workshop per asset class.
■■ Modular and automated test pack for
future revalidation.
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THE INDUSTRY LANDSCAPE
Regulatory, competitive and cost pressures are
being met with a variety of responses from different
organisations. In some cases model inventory
is already well understood and catalogued, and
the task is to continue the process of improved
consolidation and control.
This tends to be the case at very large
institutions that have typically had to face the
challenge of managing large numbers of models for
some time. Within these institutions the challenge
now is to further productionise the model
lifecycle, standardise models onto central shared
frameworks and remove excess cost. In some cases
internal functional divisions are still a barrier
alongside extensive legacy technology.
Another trend across larger institutions has to
be to allocate validation activity across a mixture
of geographic locations between on-, near- and
off-shore. This is proving successful where there
are a large number of models requiring regular and
routine revalidation.
Consolidation of models usually starts with
consolidation and standardisation of data sources,
followed by wrapping models to create standardised
interfaces or abstraction layers between models, data
and model consumers.
This takes a variety of forms from standardising
on use of front office models, to running different
models but with similar design standards and on a
common framework. Each approach brings its own
challenges with subtle differences between model
parameters, inputs and calibration usually being the
hardest issues to manage.

‘Cloud is one of the
newer trends emerging
in analytics. Until
recently client and
model confidentiality
has been a blocker, but
it seems commercial
pressure is making
banks more willing to
look at outsourcing
calculations and data.
The challenge here
is to apply, transform
and anonymise
client, portfolio and
model data.’

Use of vendor systems to replace large chunks
of internal trade processing and modelling
functionality can prove cost-effective, though there
can be heavy up-front costs in customising and
validating models for each institution and this can
bring further challenges at upgrade time.
This is probably the issue most commonly
highlighted to us by technology managers who
are worried about being dependent on vendors to
support their highly bespoke versions of a seemingly
standard product.
Cloud is one of the newer trends emerging
in analytics. Until recently client and model
confidentiality has been a blocker, but it seems
commercial pressure is making banks more willing
to look at outsourcing calculations and data. The
challenge here is to apply, transform and anonymise
client, portfolio and model data. This seems like a
small price to pay relative to the benefits, however.
Ensuring models themselves are secure is another
area of concern, but is becoming less of a worry as
model choices become more standardised.
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RISKCARE SOLUTION

CREATIVE AND SCIENTIFIC
RIGOUR
MODELLING EXCELLENCE
As in any applied engineering domain, financial
modelling should be treated with scientific rigour.
This means that models should be fit for purpose
and model the intended data or relationships
meaningfully and as parsimoniously as possible.
All parameters and assumptions should
be questioned, even if as a formality. Most
importantly, the full space of available techniques
should be considered before making a choice.
This is the most common failing we observe
within the financial community, namely selecting
modelling choices from a limited universe
consisting of those models traditionally used in
quantitative finance and with all the limitations
and drawbacks they bring.
In many cases we find that drawing from more
wide-reaching methods in statistics and data
science can provide better results for less work.
Riskcare’s approach is to identify lean models
that meet the intended usage with the minimum
complexity possible.

INDUSTRIAL DESIGN
PRINCIPLES
MODEL INDUSTRIALISATION
If governance is to be taken seriously, this needs to
start at the ground up – giving senior stakeholders
transparency and confidence around investment
at model level.
The principle here is to adopt best practice from
other industries and to ensure models are built
and managed with total control and clarity, as
opposed to being the result of ad hoc research and
prototyping and a paper exercise in management.
To do this requires a production line mentality
with automated processes for verifying and
reporting on model status – from initial model
selection stage right through to production
release and BAU. It also requires deep co-operation
between quantitative specialists, production
technologists and related analysis and
support functions.

RISKCARE SERVICES

OVERVIEW
RISKCARE MODELLING SERVICES COVER THE ENTIRE LIFECYCLE:
FROM IDENTIFICATION OF A MODELLING NEED THROUGH TO
SUPPORT AND MAINTENANCE, ALONGSIDE ASSOCIATED TESTING
AND VALIDATION.
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RISKCARE SERVICES

IN BRIEF
SERVICES ARE TAILORED TO EACH PART OF
THE MODELLING PROCESS AND INTEGRATE
TO FORM A COHERENT WHOLE.

06

MODEL
CONFIDENT

01

MODEL
DISCOVER

MODEL
ROBUST

02

05

MODEL
EXPLORE

MODELSAFE

04

MODELBUILD

03

01 MODELDISCOVER

04 MODELSAFE

Gain full control of your model inventory and current
governance process to understand where your model
assets are, how they are managed and whether
current controls are sufficient to meet regulatory
needs. Are there gaps in governance or more efficient
ways in which the model lifecycle could be managed?

Model verification and light touch validation for an
internal audience. We will help you to demonstrate
that the model is fully documented and correctly
implemented to support UAT and ongoing testing.

02 MODELEXPLORE

Full validation for a regulatory or other external
audience. Examining the model itself, the
governance framework and run-time controls, we
will demonstrate in detail whether a model is fit
for purpose from both a theoretical and practical
perspective and quantify associated model risks.

Identify the right model based on a thorough
exploration of alternative methods. We will perform
deep dive statistical analysis to examine soundness,
stability and goodness of it. Where necessary, we
will iterate to derive new or adapted models and
guarantee a robust and well-evidenced methodology.

03 MODELBUILD
Implement a robust production line for specifying,
building and managing models. Using a test-driven
development approach we ensure that models are
fully consistent with documentation and that the
release process is reliable and straightforward.
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05 MODELROBUST

06 MODELCONFIDENT
Establish an integrated governance and control
framework that links model development, inventory
management, validation and run-time controls.
Reduce operational and model risks and lower cost
by ensuring full control of access to models and
configuration, demonstrating correct usage and
eliminating design errors.
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01
INVENTORY

■■ FULLY CATALOGUED MODEL INVENTORY IN A CONSISTENT
AND CENTRALISED INFORMATION STORE
■■ USAGE, DATA LINEAGE AND PRODUCT COVERAGE
■■ MAPPING OF MODELS TO PRODUCTS AND ENGINES
■■ DETERMINE STATUS AND OWNERSHIP

HIERARCHY

■■ MAP MODEL HIERARCHIES
■■ UNDERSTAND DEPENDENCIES

GOVERNANCE

■■ DOCUMENT THE MODEL GOVERNANCE FRAMEWORK
■■ STAKEHOLDERS, ROLES AND RESPONSIBILITIES
■■ UNDERSTAND EXISTING PROCESSES
■■ DOCUMENT ACCESS RIGHTS AND RUN-TIME CONTROLS

BENCHMARK

■■ BALANCED SCORE CARD BY MODEL OF CURRENT
VALIDATION, GOVERNANCE AND CONTROLS

RISKCARE SERVICES

MODELDISCOVER
FULL CONTROL OF MODEL
INVENTORY AND MANAGEMENT
•

Gain a corporation-wide
understanding of the current
state of model inventory to
enable informed prioritisation of
testing, controls and validation.

•

Create a detailed plan for regular
validation and review and
identify high-level controls.

•

Introduced structured tools to
visualise and manage workflow
and measure model status.

ABOVE: INVENTORY FORMS THE STARTING POINT FOR A FULL
UNDERSTANDING OF EXISTING MODELS AND CONTROLS.
BELOW: A COMPLETE PICTURE OF INVENTORY IS GAINED, COVERING
MODEL STATUS, VALIDATION, REGULATORY COMPLIANCE AND CONTROLS.
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RISKCARE SERVICES

MODELDISCOVER (CONT.)
Asset type

IR

Model class

FX Option

American

Monte Carlo

CEV Model

Sobol Sequences and
Brownian Bridge

Extended Vol
Surface

Observed
Extended
Surface

12

CR

Vanilla
products

Exotic
/structured
products

FX Future

PRDC TARNs

Asian

European

Short-dated

Hull-White

FX

Fader
options

Digital

Long-dated

Black
Scholes

Vanna Volga

HY

EQ

Product type

Digital
barriers

Financial product type

Product sub type

PDE Methods

Model implementation

Crank Nicolson

Model configuration

Model design, build and management

CO

MODEL HIERARCHIES ARE OFTEN USEFUL
IN DETERMINING VALIDATION PRIORITIES
AND COMMON REQUIREMENTS.
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02

RISKCARE SERVICES

MODEL
SELECTION

■■ INVESTIGATION AND SELECTION OF CANDIDATE MODELS
■■ EXAMINATION OF CONCEPTUAL SOUNDNESS
■■ APPLICABILITY OF METHODS

DATA
PREPARATION

■■ SAMPLE DATA AND RESULTS
■■ REPRESENTATIVE TEST PORTFOLIOS

EXPLORATION

■■ DATA QUALITY AND SUFFICIENCY
■■ STABILITY, CONVERGENCE AND GOODNESS OF FIT
■■ CONFIDENCE LEVELS

MODEL
RECOMMENDATIONS

■■ MODEL COMPARISON
■■ RESEARCH FINDINGS AND RECOMMENDATIONS

MODELEXPLORE
ENSURING MODEL FITNESS
•

Robust investigation of selected
candidate models from as wide an initial
choice as possible.

•

Deep dive conceptual and statistical
analysis to evidence recommendations.

•

Final reports and repeatable test packs
for future validation.

ABOVE: MODEL SELECTION IS USUALLY A CREATIVE EXERCISE,
APPLYING STRUCTURED PROCESS TO AN OPEN PROBLEM.
BELOW: T COPULA COMPARISON OF GAUSSIAN COPULA VERSUS T COPULA
DISTRIBUTIONS FOR SHOCK CORRELATION. FULLY DOCUMENTED
RESULTS AND REPEATABLE TEXT PACKS ARE ESSENTIAL FOR
RECORDING HOW MODELLING CHOICES WERE REACHED.

GAUSSIAN
COPULA

T COPULA
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03
RISKCARE SERVICES

TEST-DRIVEN
DESIGN

■■ TEST-DRIVEN APPROACH
■■ CALCULATION STEPS FULLY DOCUMENTED
■■ USE OF DSL, METALANGUAGE OR TAGS TO DRIVE BUILD AND
DOCUMENTATION

BUILD
FRAMEWORK

■■ AUTOMATED BUILD TO ENSURE CONSISTENCY BETWEEN CODE,
TESTS, TEST DATA, EXPECTED RESULTS AND DOCUMENTATION
■■ ENFORCE LOGICAL CONSISTENCY, FULLY TRANSPARENT
TESTS SCRIPTS AND RESULTS
■■ ABILITY TO RUN TESTS INDIVIDUALLY OR END-TO-END
■■ REGRESSION, CONSISTENCY AND BEHAVIOURAL CHECKS

GOVERNANCE

■■ CLOSE CO-ORDINATION OF MANAGEMENT OVERSIGHT,
QUANTITATIVE AND TECHNOLOGY FUNCTIONS
■■ FULL DOCUMENTATION INCLUDING THEORETICAL
DERIVATION AND JUSTIFICATIONS

MODELBUILD
CUSTOM MODELS WITH
INDUSTRIAL RELIABILITY
•

Industrialised approach.

•

Test-driven design.

•

Lowering total cost by eliminating
errors early on.

•

Robust and transparent outputs.

ABOVE: INDUSTRIAL STRENGTH IS INTRODUCED FROM THE START OF MODEL DESIGN
BY INCLUDING FORMAL TESTS AND MACHINE-READABLE DOCUMENTATION.
BELOW: WITH A FULLY TEST-DRIVEN ENVIRONMENT DISCIPLINED EFFORT UPFRONT
IS REWARDED WITH LARGE SAVINGS LATER ON.

GOVERNANCE

STUB
EXCEL
MATLAB
R

DEVELOP
DOMAIN-SPECIFIC
LANGUAGE

DESIGN
STUB MODEL
FUNCTIONALITY

INPUTS

REVIEW PROTOTYPE AND
DEVELOP A DSL STUB

TEST
CRITERIA

MODEL
PROTOTYPE AND
REQUIREMENTS

QUIC SCRIPT
FRAMEWORK

UNIT TESTS

EDGE CASES

EXISTING MODEL
INVENTORY

TEST
UNIT TEST
INTEGRATION
TEST

EDGE CASES

UNIT TESTS

DOCUMENTATION

VERSION
CONTROL

BUSINESS LOGIC

REDUCED
SIMULATION TEST

(MODELS, CONFIGS,
AND ASSOCIATED
DATA SETS)

PRODUCTION
CANDIDATE

TEST
RESULTS

DOCUMENTATION
DOCUMENTATION

AUTO-GENERATE
DOCUMENTATION

MODEL FLOW
DIAGRAM

BAMBOO
LATEX PARSER

MODEL
FLOW
DIAGRAM

TEST PACK

ANALYTICS TEAM

RISKCARE

IT

TESTING
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GOVERNANCE

■■ AUDIT TRAIL CHECKS
■■ GOVERNANCE CHECKS

THEORY
AND MODEL
CHOICE

■■ CHECK FOR MODEL APPLICABILITY
■■ USE OF MAPPINGS AND PROXIES

FUNCTIONAL
REVIEW

■■ FORMAL CHECKS ON CORE ASPECTS
OF MODEL DESIGN
■■ CONFIRM CONFIGURATION
■■ BACK-TESTING OF ASSUMPTIONS

DOCUMENTATION

■■ COMPLETE FUNCTIONAL AND
THEORY DOCUMENTATION

VERIFICATION
AND STABILITY
TESTING

■■ BASIC REPLICATION AND NUMERICAL
TESTS
■■ CHECKS ON SUFFICIENCY OF DATA
AND APPROXIMATIONS

ADDITIONAL
CHECKS

■■ FORMAL SENSE CHECKING AND
BEHAVIOURAL TESTING

04
RISKCARE SERVICES

MODELSAFE
EFFECTIVE VERIFICATION FOR
AN INTERNAL AUDIENCE
First line verification and testing to meet internal
product approval.
•

Establish trading confidence through
independent verification.

•

Build infrastructure for repeatable and
comprehensive UAT.

•

Check model for appropriateness and compare
alternatives.

•

Configure and calibrate.

•

Deliver user-level test results to facilitate
informed UAT.

ABOVE: FLEXIBLE TESTS ARE DEVELOPED TO MEET INTERNAL
MODEL AUDIT AND APPROVAL REQUIREMENTS.
BELOW: MODEL VERIFICATION IS BEST INITIATED AT DESIGN STAGE
AND THEN MAINTAINED RIGHT THROUGH IMPLEMENTATION
AS OPPOSED TO BEING AN AFTER-THE-FACT EXERCISE.
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GOVERNANCE

■■ DETAILED CHECKS, CONTROLS, ROLES AND
PROCEDURES
■■ GAP ANALYSIS AND REVIEW

THEORY
AND MODEL
CHOICE

■■ DETAILED ANALYSIS ON MODEL CHOICE
■■ SOUNDNESS AND CONSISTENCY
■■ COMPARISON OF ALTERNATIVES

FUNCTIONAL
REVIEW

■■ DETAILED CHECKS ON FUNCTIONAL
CONFIGURATION

DOCUMENTATION

■■ DETAILED FUNCTIONAL, TECHNICAL AND
THEORETICAL DOCUMENTATION

IMPLEMENTATION

■■ DETAILED CHECKS ON MODEL ENGINEERING
■■ VALIDITY AND SOUNDNESS OF APPROXIMATION
METHODS

AUDIT AND
REPEATABILITY

■■ AUTOMATED VALIDATION PACK FOR RE-TESTING
AND RE-CALIBRATION

REGULATORY
COMPLIANCE

■■ GAP ANALYSIS VERSUS REGULATORY
REQUIREMENTS

VERIFICATION
AND STABILITY
TESTING

■■ FORMAL TESTING AND BEHAVIOURAL ANALYSIS

ADDITIONAL
CHECKS

■■ BACKTESTING, BENCHMARKING, SENSITIVITY
ANALYSIS AND STRESS TESTING

05
RISKCARE SERVICES

MODELROBUST
CONFIDENT VALIDATION FOR AN EXTERNAL
OR REGULATORY AUDIENCE
With model robust we seek to validate not just the
choice of model and the correctness of results, but
as far as possible identify and mitigate model risks
towards external or regulatory, for example IMM
approval. These may include:
•

Appropriateness of model: ensuring validation is
sufficient and extending tests.

•

Management of residual model uncertainty.

•

Ensuring critical analysis and effective challenge.

•

Strength of governance and controls.

•

Clarity of documentation.

•

Audit trails and repeatability of tests.

•

Management of operational risk.

•

Effective model management.

•

Obtain an independent review of the model risk
management practices.

This may equally be applied to pricing or to risk and
aggregation.

ABOVE: FLEXIBLE ENDTO-END VALIDATION
MEETS SPECIFIC NEEDS
WHILE PROVIDING A FULLY
REPEATABLE PACK OF
DOCUMENTATION AND TESTS.
LEFT: VALIDATION RUNS
RIGHT THROUGH THE MODEL
DESIGN AND BUILD PROCESS,
CONNECTING MODELLING
DETAIL DIRECTLY TO
GOVERNANCE OVERSIGHT,
AND ONGOING RUN TIME
CONTROLS.
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06
ASSESS

■■ ASSESS MATERIALITY OF MODEL RISKS
■■ DETERMINE FREQUENCY AND DEPTH OF RE-TESTING AND
VALIDATION
■■ DETERMINE CALIBRATION FREQUENCY
■■ DETERMINE RISK POLICY AND DOMAINS OF ACCEPTABLE USE
■■ SET SENSITIVITY AND MODEL RISK LIMITS

CONTROL

■■ SET DETAILED CONTROL AND REPORTING REQUIREMENTS
■■ RE-ENGINEER MODEL ARCHITECTURE TO MONITOR
CONTROLS AND BOUNDARIES
■■ ENFORCE ACCESS CONFIGURATION RIGHTS

MONITOR

■■ MONITOR MODEL PERFORMANCE VERSUS BENCHMARKS
■■ REPORT MODEL (RAG STATUS), IDENTIFYING WHERE MODELS
ARE OPERATING OUTSIDE BOUNDARIES OR APPROVED USAGE
■■ ESTABLISH FORMAL LINKS BETWEEN CONTROLS AND
GOVERNANCE

REVIEW

■■ PERIODIC CHALLENGE AND REVIEW PROCEDURES

RISKCARE SERVICES

MODELCONFIDENT
EXCELLENCE IN GOVERNANCE
AND MODEL CONTROLS
Take model management to the final stage by
ensuring a sound and robust framework for
ongoing control and review:
•

Proven end-to-end approach.

•

Establish an effective model governance
framework.

•

Deliver a model control framework that
dovetails between governance, existing
management structures and model
technology.

•

Introduce steady incremental
improvement.

ABOVE: ACHIEVE CONFIDENCE RIGHT ACROSS THE MODELLING
ENVIRONMENT FROM IMPLEMENTATION TO SENIOR MANAGEMENT.
BELOW: INTEGRATION OF CONTROLS AND GOVERNANCE ACROSS THE
LIFECYCLE PROVIDES A FULLY SECURE ENVIRONMENT, LOWERING
IMPLEMENTATION COST AND REDUCING OPERATIONAL RISK.
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ABOUT RISKCARE

STAY CONNECTED

Riskcare is a financial services
consultancy and outsourcing company
with offices in London, New York
and Sydney.

Connect with us:
http://www.linkedin.com/company/riskcare
Connect with us:
https://plus.google.com/+RiskcareLtd

Over the past 20 years we have
built up experience and knowledge that
sets us apart in delivering advanced,
complex and transformational change
to the capital markets industry.
We service a broad range of
clients, including investment banks,
institutional investment companies,
hedge funds, exchanges,
commodities trading houses
and insurance corporations.

LONDON

Nnamdi Ugo
Tel: +44 (0)20 7614 3600
DDI: +44 (0)20 7614 3748
sales_eu@riskcare.com
25 Worship Street
London, EC2A 2DX

NEW YORK
Ian Rebello

Tel: +1 646 625 5415
DDI: +1 646 625 5422
sales_us@riskcare.com
1431 Broadway
New York, NY 10018

SYDNEY

Cindy Chan
DDI: +61 (0) 431 594 829
sales_apac@riskcare.com
Suite 121
377 Kent Street
Sydney NSW 2000
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