Ann Muldoon FIA, Frié

Elliot Varnell FIA CERA, Millir} .

02/11/2012

Agenda

* Introduction
+ Use Test in Regulation / Rating Agencies
— Solvency I
— Basel Il / FINMA / S&P
+ Strategic Risk Management Process
— Risk Strategy
Risk Appetite
Risk Management Framework - System & Limits
Measurement - Internal Model
Reporting - Monitoring and Controlling Performance
+ Case Study




02/11/2012

Introduction
What is the Use Test about?

Introduction
Solvency Capital Regime Change

olvency Il places risk management at the
art of the effective management of an insurer.

The Use Test is the process by which an insurer
evidences effective risk based capital
management, strategic risk management and
decision-making.

©2012 The Actuarial Profession  www.actuarios.org uk

« Internal Models represent a profound step change in the relationship between
the supervisor and the insurance sector.

Rules Based Capital Principles Based Capital

Principles hard coded — opinion as to
whether the number is right or wrong.

Rules are hard coded — the number is right
or wrong — clear in law

Necessary simplifications to fit a wide range

Model should wrap to the risk profile of
of firms. i

the insurer.

Regulatory arbitrage inevitable. Regulatory arbitrage should be removed

« At the heart of this change is a (evidence based) trust that needs to develop
between the supervisor and the insurer to ensure that the supervisor will trust the
insurer to calculate their own Pillar 1 capital and not abuse the system.

* The internal model process is about building that trust.
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Regulation
Solvency Il Use Test — Level 1

Avrticle 120

Use test

Insurance and reinsurance undertakings shall demonstrate that the internal model is widely used in
and plays an important role in their system of governance, referred to in Articles 41 to 50, in

particular:

(a) their risk-management system as laid dowi d the

processes:

(b} their economic and so}¢ency capitalassessment and allocation processes, including the

assessment referred tp in Article 45.

In addition, insurance and reinsurance undertakings shall demonstsate that the frequency of

calculation of the Solvency Capital Requirement using the internal model iScensistent with the

Article 44

Risk management

frequency with which they use their internal model for the other purposes covered by The

paragraph. Own risk and solvency assessment

Article 45

The administrative. management or supervisory body shall be responsible for ensuring the ongoing

appropriateness of the design and opgfations of the internal model, and that the internal model
continues to appropriately reflect the risk profile of the insurance and reinsurance undertakings

concerned.

©2012 The Actuarial Profession * www.actuaries.org.uk




02/11/2012

Regulation

Solvency Il Level 2 Requirements

6

The Tests and Standards for Internal Model (TSIMs) are a set of technical standards for the use of the internal model that give
model users, senior management and the supervisor the assurance that the internal model is trusted as a core tool for
management of the business and in the generation of risk capital numbers.

Use of the internal model

Firms shall be able to explain the different

uses of their internal model and how they

ensure consistency between the different

outputs where the internal model is used
fOr Gifferent BUFDOSESS

Support of decision-
making
The internal model shall be used to
support the relevant decision-making

processes in the'firm, including the
setling of the business strategy.

©2012 The Actuarial Profession  www.actuarios.org uk

Fittothe business

Firms shall ensure that the design of the
internal model is aligned with their
business:

Integration with risk
management

The firm shalt demonstrate that the
internal model is widely integrated in their
fisk-management system.

Understanding of the
internal model

The management of the firm shall be able
o demonstrate an overall understanding
of the internal model.

Frequency of
calculation

Firms must calculate the SCR with a frequency
consistent with the use of the internal model in the
firm's system of governance. The simplified
calculation may be used where it can be justified
that the results taken from the previous calculation
of SCR w not be materially different from the
resuilts of a new calculation.

Regulation

Solvency Il Use Test — Level 3

ot e 1 o s s o S et
ot g o . oy o g e Al 81 3

e e s e o

. No Checklist

. To'be assessedin
totality

- Incentive to
improve
Use the latest
version of the
internal model

7. Discourages Decision Making IM being different

to SCR IM.

8. Prospective support / retrospective validation
9. Document output, alignment and deviations.

10, At least produce Economic Capital, Regulatory
capital and Risk Management impact .

11. Sufficient uses to inform risk management.
12. Change model to reflect the RMS.

13. Time lag between RMS and IM changes must not
affect decision making.

52012 The Acluarial Profession - Wi actuanes.org Uk

5. Fit to business

6. Understanding the IM
14. Run IM once a year.
15. Monitor recalculation
trigger

16. Applied to all PIM/IM
Group entities.

Article 214 TSIM4

(Art. 120 of Directive 2009/138/EC)

Support of decision-making

Article 215 TSIM5

(Art. 120 of Directive 2009/138/EC)

Integration with risk management
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Regulation Regulation
FSA - Statements / Reviews Banks and the “Internal Ratings Based” Use Test

4) Use test

Some firms have developed models which either include elements of prudence, erring on the
side of caution, in their approach or which inclade simplifving assmyprions w allow the
quicker running and easier maintenance of the model, However, both of these features
undermine the accuracy and relevance of the model for use in supporting business decision-
making.

Basel Il Framework paragraph 444
meﬂmmmmsmsos mus! play an essentiol rolo i the crodt
approval, risk o mnwwao!‘

The: Use Test was a feature of Basel
L.

However the regulation admits that

pricing models may use a different

PD and LGD as long as these are
documented.

During our work with some general insurance firms, we have seen different versions of the

catastrophe model being wsed for pricing and capital modelling, without a eredible

explanation for any divergence.

We have also seen examples where firms have minimised the kevel of imeraction between the 1 4 Mﬂ-}' 2“ l 2
internal model team and other teams, which raises the question: bow is the firm able 1o

demonsirate that the mternal mode! m fully embedded m the business and drives key business

decisions?

| 1. Banks are responsible for demonstrating their compliance with the use test. Some familiar
principles
giving banks
responsibility
for Use Test
and the

2. Intermal of IRE ts should ba material 1o It |
Basel Il admits continuous prassurs on the quality of IRB com sufficiently mate result in
different companents

measures — but ‘

FSA Thematic Review — February 2011

asks for differances between IRB components

in May 2012 the FSA‘have aiso issued a view on

the Use Test too. Key issues: e am ulllmal measures can astablish su{ﬁmnl ‘comfort that the first twa principles ane mat. Cg&%orgs
0 : it Senior management understanding, differences. The i of an mtemal o Hhe Darics. declaion malking kil principle and
They highlightediihefollowing as undermining use: oversight and governance. e oxont 1> which el proGeSs CMrIutGs 5. an SsSessrom of U 1551 CompRnen holistic

- Elements of prudence
= Simplifying assumptions
- _ lIsolating the internal model team.

Integration of capital and risk Banks should take a holistic approach when assessing overall comgiiance of their assessment.

institution with the use best regquinemiends.

management.
Decision making.

©2012 The Actuarial Profession * wwi.actuaries.org.uk . ©2012 The Actuarial Profession * wwi.actuaries. org.uk .
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Regulation
FINMA - Swiss Solvency Test - Use Test

B. Usetest

In the use test an insurance company is to ensure that it applies the risk model in a suitable 146
manner,

An insurance company must ensure that the exposure limits established at the company level 147
are consistent with the risk mode!

Senior management and the board of directors must have a sufficient understanding of the 148
risk model, its outputs and its limitations in order to be able to gauge the implications of the

risk model with regard to an insurance company’s risk management and capital requirements.

They must know and take inte account the results of the risk model in their decision-making.

In justified cases, e.g. in cases in which FINMA requires the use of an internal model by an in-
surance company, it may grant the company a suitable peried within which to embed the risk
model in the company’s processes.

Notes:
When an internal model is used in many applications within an insurance company, FINMA
has compelling evidence that the insurance company has an inherent interest in the quality

and maintenance of the interal model, This may impact FINMA's assessment effort and ex-
pense in its risk-oriented approach.

FINMA CIRCULAR 2008/44

©2012 The Actuarial Profession * wwi.actuaries org.uk

Solvency |l is not the only
Insurance Regulation with a
Use Test.

- Familiar concepts:
“senior management
understanding of the risk
model, its output and
limitations™

- _Strong line taken:
“Must take account of the
internal model in decision

making”

Credit Rating Agency
Standard & Poor’s

e We will typically consider the ECM to be credible only if the insurer is applying the ERM results, together with
other measures, as the basis of its major decisions (referred to as "embedding” or the "use test” in a regulatory
context). We envision that this embedding would generally be implemented through a strategic risk management
process (see "Srrategic Risk Management: The Upside of ERM," published July 26, 2006). We expect o request
documentary evidence confirming use of ECM results, in conjunction with stated risk rolerance levels, strategic

asset allocation, pricing, underwriting capacity, reinsurance buying, product design, and performance
measurement. We may analyze, for example, whether the insurer's base assumptions are at a minimum consistent
with the assumptions used for all of its other projection work such as reserve adequacy or cash flow testing.

S&Ponly see an Econoniic Capital Model as credible if it forms “the basis of major
decisions” — i.e. embedded:

S&P envision embedding as forming part of a “Strategic Risk Management Process”

©2012 The Actuarial Profession « wiw.actuaries.org.uk .




02/11/2012

Agenda

* Introduction
* Use Test in Regulation / Rating Agencies
— Solvency I
— Basel Il / FINMA / S&P
» Strategic Risk Management Process
— Risk Strategy
Risk Appetite
Risk Management Framework - System & Limits
Measurement - Internal Model
Reporting - Monitoring and Controlling Performance
» Case Study

Actuarial Profession * www.actuaries org.uk

Strategic Risk Management Process
Putting the Use Test into Context

Governance
Risk Management
/ | Framework \

Measurement
Internal Model

/

Risk
Control Strategy

Reporting &
Accounting L Risk

. Appetite
\ Application
| Use Test Policy

-

©2012 The Actuarial Profession 1 www.actuaries.org uk




Strategic Risk Management Process
Risk and Capital Strategy (ORSA)

Review Strategy
Recommendations

f §

Board

In the past there |
has been a strong
link between
finance and the o, Witigation

LM

This is where
capital strategy
andfinance Business
strategy are
combined with the Products
business strategy. Pricing

T

-

Strategy
Risk? H Capital H Finance

©2012 The Actuarial Profession +
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Strategic Risk Management Process

Risk and Capital Strategy (ORSA)

- Review Strategy
Board

Now we have a risk and ‘
actuarial function

responsible for the risk
and capital strategy?

Strategy

Strategy

The three need to work VEA Risk Mitigation

together to form strategy. Products A

Risk/

/ Actuaril \ T

©2012 The Actuarial
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Risk & Actuarial
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Strategic Risk Management Process
What needs to be on Risk & Actuarial Radar?

! overnme
Distribution
Strategy
dlarie Internal
es Organisation
Strategy
Product Pricing
Product Design
Bonus Payments
Financing
Outsource Reinsuran Strateg Hedging
Strategy Strategy Strategy
O (o} e i o

©2012 The A

M&A

Products
&

Pricing

Asset / Stock
Lending Strategy

Strategic Risk Management Process
Capital / Finance Strategy (Optimisation)

Finance strategy needs to

consider quality and
structure of Own Funds.

ALM strategy needs:to
considerthe co-movement
of assets and liabilities.The

resultwillimpact Own Funds
~ distribution.

©2012 The Actuar

Capital strategy (all risk mitigants) will consider the
maintenance of thresholds for solvency and ratings.

Ancillary
Own Funds

AAA Rating

AARating

Basic A Rating
Own Funds

Finance and Capital Strategy

together are concerned with
the distribution of own funds.
Growth and well as dispersion
measures,

[RELIINES




02/11/2012

Strategic Risk Management Process
Putting the Use Test into Context

Governance

Risk Management

VA TN

) Risk
Control Strategy
Reporting &
Accounting Risk Internal Model

Appetite
\ Application /
Use Test Policy

Measurement

©2012 The Actuarial Profession  www actuaries.org uk

Strategic Risk Management Process
Getting the Risk Appetite Agreed

There are three main areas of the business that we

see as forming the strategic direction of the company. JheBoaid 1onds o 1ike ontetaaln

of the Risk Appetite and challenge

We could include HR anid IT but keep out focus on PIonosod Kk protts 10

where Insurance Regulation is likely fo focus more. B

Executive Management

. Risk & B Risk Profile Risk Appetite
Business ] Finance

Risk & Actuarial

©2012 The Actuari
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Strategic Risk Management Process
Risk Culture (Old) — Risk Appetite — Risk Culture (New)

Many firms find that their risk appetite is
intimately linked to their risk culture.

They find that to change the risk appetite they Risk Appetlte
need to change the (risk) culture.

How difficult this is depends on how different the target risk appetite is compared fo the risk culfure.
The more different it is the more the people need to adapt (or the more the people need to change).

Effective governance crucial to making this work

Risk Appetite Risk Appetite

Risk Appetite

Corporate
Culture

©2012 The Actuar

Strategic Risk Management Process
Where Risk Appetite Fits In

Risk Appetite &
Risk Strategy

The risk profile is fed
by finance and the

business.

The risk profile is an Rk Stees
input to the risk .
appetite discussion
between Risk, i

Business, Finance
and the Board
Business Risk & Actuarial

The risk appetite
feeds the Risk and
Capital strategy that
the insurer adopts.

©2012 The Actuari
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Strategic Risk Management Process
Putting the Use Test into Context

Strategic Risk Management Process
Risk Management Framework - Risk Policies

Governance

; Risk
Control  Strategy Measurement

Reporting &
Accounting Risk

Appetite
\ Application
Use Test Policy

Internal Model

©2012 The Actuarial Profession  www actuaries.org uk

Risk & Actuarial Finance

Risk Policies

! Risk Appetite !

©2012 The Actuari

To deal with less
quantifiable risks
and ensure that
the risk appetite
is made
operational a set
of risk policies is
required.

Risk policies
include risk limit
HEET S

These may need
to be expressed
in terms of
proxies to
become
operational.

12
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Strategic Risk Management Process
Reversing Limits out of the Model

Quantitative Limits can be reversed out of
an aggregated distribution.

Market Risk

Risk Limit

A Rating

SCR
Assets Rate
Risk Limit

Max bps Move

Limits need to be made operational so that the
decision makers at the coal face have limits
they can work with.

Strategic Risk Management Process
Limit Setting

©2012 The Actuarial Profession * wwi.actuaries.org.uk

The Board expects to maintain sufficient capital during normal conditions to retain a AA rating

Following a 1:25 year event the Board expects to have sufficient capital to retain at least a BBB rating
During normal conditions the planned profit will be delivered
Following a 1:10 year event, at least 75% of the planned profit will be delivered

No appetite for regulatory censure or other significant reputational impact

/

The challenge is to convert

Process
jk

the risk appetite statement —
into a set of things we can o, e
actually measure and a set of \
risk policies — exposure limits

eic.

©2012 The Actuarial Profession * ww.acluaries.org.uk
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Strategic Risk Management Process

Setting Limits with Bayesian Networks

The propagation properties of a Bayesian Network can be used to

convert the high level probabilistic statements in a risk appetite into

the distributions of more meaningful indicator that the business can
measure and manage.

©2012 The Actuar

Very Low
Law
Madium

High

ary High

g1 oen

699T%

36.567T%

54512%

Strategic Risk Management Process
Putting the Use Test into Context

Governance

Risk Management
/ Framework \

Risk
Strategy

Control

Reporting &
Accounting

Measurement
Internal Model

Risk
Appetite

\ | Application . /
Use Test Policy

©2012 The Actuarial Profession 1 www.actuaries.org uk
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Strategic Risk Management Process
Measurement - Internal Model

To deal with limitations in the internal model risk policies are required to
ensure the model doesn’t operate outside its limits.

The internal model
‘ calculates the residual
|\ (quantifiable and
material) risks that the
business requires

capital as protection
against:

u. I
I N | roroe | ] i In our example

RiS\ & Actuarial Finance Risk/Actuarial own the

3 methodology and
calibration while
Finance execute the
Sl |

Internal Model.

Internal Model l

Management

Calibration / Methodology Calculation |

©2012 The Actuarial Profession +

Strategic Risk Management Process
Putting the Use Test into Context

Governance

Risk Management

! Risk
Control  Strategy
Reporting &
Accounting Risk
Appetite

Use Test Policy

N

Measurement
Internal Model

©2012 The Actuarial Profession  www actuaries.org uk
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Strategic Risk Management Process Strategic Risk Management Process
Reporting - Monitoring and controlling performance Performance Measurement

To form the business
The Board expects to maintain sufficient capital during normal conditions to retain a AA rating

strategy important the Board

have information on: Following a 1:25 year event the Board expects to have sufficient capital to retain at least a BBB rating

During normal conditions the planned profit will be delivered

Performance of business
Review Performance units / activities to help make Following a 1:10 year event, at least 75% of the planned profit will be delivered
M informed decisions

Assurance that the risk No appetite for regulatory censure or other significant reputational impact

management framework is
operational.

Process

The reporting of the internal
Performance model is an important
Veasurement feedback stage. It ensures
there is:

The challenge is to

Risk & Actuarial ‘ Finance

] Enforcement of fisk policies observe the indicators
\ Risk based performance and make regular
l measurement assessments as to People
Stion External risk reporting whether the risk

appetite is being
adhered to.

©2012 The Actuarial Profession + wwi.actuaries org.uk . ©2012 The Actuarial Profession « wiw.actuaries.org.uk .
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Strategic Risk Management Process Strategic Risk Management Process
Monitoring Risk Appetite with Bayesian Networks The full picture

Review Strategy

> Decisions Risk Appetite & Review Performance
Recommendations

Risk Strategy And MI

— 71

Operational indicator values can be propagated through a Bayesian Board

Network to the risk appetite variables

The risk appetite variable distributions can be inspected to check
they are in-line with the statement.

Strategy

Risk Appetite
Risk Profle | |

Risk & Actuarial

Strategy

M&A Risk Mitigation
Products ALM

Business

Finance

Performance
Measurement

Finance
Risk Capital

Calibration / Methodology Calculation

Risk Policies

Products

Pricing Design

New

Review

Design H Monitoring / Oversight J]

Internal Model

‘ Management
var i

‘ Management ‘

Y W ALLAN, N CANTLE. P GODFREY
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Case Study

Business Strategy

Product Strategy decides that a Critical
lliness product should be launched.

Check...
pricing, re-pricing design and product
management, distribution strategy have
been thought through.
Does the insurer have expertise, capacity,
distribution, admin capability for this
product?

©2012 The Actuarial P

Check...

+ Risk mitigation strategy has been considered by the business.
+ Reinsurance / management actions / volume limits / pricing limits / underwriting limits.

+ ALM strategy has been considered.
+ What are the matching assets?
* Is Hedging possible??

Strategy

Strateg

M8A Risk Mitigation
=

Business.

Products

Free ]

Risk Appeite
Risk Profle
Risk & Actuarial
Risk Polices
Design | Monitoring / Oversighy,

Design

Internal Model

[veregemen |

Performance
Measurement

Risk Capital

[ anagement i
T

Calibration / Methodology

18
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Case Study Case Study
Risk Profile, Risk Strategy, Risk Appetite, Performance Measurement Capital / Finance Strategy

What is an acceptable return on capital for this product? How does this product affect the Financing Strategy?

How does this product impact
the Capital Strategy?

How long should the product be given to prove its viability?

Will'the current mix of own funds have sufficient loss
. o o absorbing capacity?
Is the insurer still in-appetite if

this product does well / does

not do well?

What risk indicators can be used to monitor the risks, capital

What is the marginal ch:
and performance of this product? ats Slgie e

in capital for this product? i.e.
is it diversifying / aggregating?

Will intermediate limits be breached more easily?

Any financial reporting developments required?

How will this change for larger e
volumes? Recommendations

Which aspect of the risk
appetite would be breached N v sy
first?

Do you have modelling

capability to evaluate the risk
capital? C = ]

peromance
e s easurement
Will it impact liquidity, [ Receone |
reputation, future capital i Risk & Actuarial

requirements? Products Risk Polies

Design | Monitoring / Oversigh,

Prong

o] [ o | nemal tode
a\

et [ T T

[ calibration / methodoiogy lation

Risk Appelite

Risk & Actuarial

What does this product do to — Rk Poices g
the risk profile? Design || Monitoring 7 Oversight,

T e o

[ calioration / metnodology Calcuiation

Performance
Measurement

Wanagement |

]| [ersoemen ]

©2012 The Actuarial Profession * wwi.actuaries.org.uk . ©2012 The Actuarial Profession « wiw.actuaries.org.uk .
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Case Study

Risk Measurement / Risk Control

Blo policie eed adapting (or tighte
e ange e profile o atio
€.g. non-qua able ode

Review Strategy §
Recommendations Decsions

Review Performance

[

\

dave re-approvai, on-going Risk Af Performance
Measurement
d age e ae g a a aitpratio Risk
O aeratio pee O eqa oug B
.
O ao O oose e g ode O
e c ot De e Allocation
[T catoraton  Wetnodoioay Calaion
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Case Study

A Model Choice Framework

Management stakeholiders review the shortiist and recommendations of their technical collages
and select the model to propose to the Board — probably as part of a wider risk report on whether to

enter the Critical lliness market.

Choose and recommend a
Document choice candidate model to the
board.

Management

Actuarial
Stakeholder

Strategy IA"Sjls‘mems " Finance

Technical

Investments / § i
A rial
Finance X Stakeholder

‘7,

Gather Criteria

Map to product
space

Prioritise criteria

Define / Refine
Cri

Start with the key technical stakeholders and gather their criteria for a decision making framework.

Understanding what stakeholders need to make decisions is a pre-requisite to a model that can
pass the use test well.

©2012 The Actuarial Profession « wiw.actuaries.org.uk
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Case Study

Forming

the Board Proposal

Review Stategy

Recommendations Risk Appetite | Review Performance

A proposal needs to be approved by the Board, Considerations are likely to be:
Risk Appetite, Insurer Ability, Market, Financing, Resilience and Capital Impact

Capital Impacts:

Il

I ] Capital consumption now.

Strategy

Projected capital consumption

Strategy Strategy

TN [ P— R |[ coma ] Finance |

Products

(Uinder different scenarios)

Stand-alone return on capital
Paromarce Marginal return on capital.

Risk & Actuarial

Crucial to evidence that the internal
model was used for this purpose.

Risk Policies Risk Capital
Design || Monitoring / Oversigh,
Design

Intemal Model

ion
[ management | [l Wanagement ]

What happens if the model doesn’t

©2012 The Actuarial Profession +

[ Cawraton! Wemosooay faion

give attractive looking figures?

Case Study

Computer Says Neo ... Discuss

Board Paper Released
(with recommendation to accept + Risk report)

Why we must do this. Why:we ‘may not want to do this.
- _Itis strategically important
- We get first mover advantage
- Capital model is wrong
- _Capital metric too simplistic

- _Capital goes up sharply

- Lowers the return on capital
- We’ve not done this before
(operational risk, reputational
risk, business risk)

Pressure to
improve the model.

Core Use Test Principle

©2012 The Actuarial
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