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The part actuaries have to play in ERM

 Chartered Enterprise Risk Analyst
credentials.

« ST9 for the UK profession.

 Facilitate the movement of actuaries
internationally.

e Increase the influence of the actuarial
profession in the sphere of ERM,
progressively in other industries.
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ERM and what it means to organisations

ERM - A discipline by which an organisation in any industry assesses controls,
exploits, finances and monitors risks from all sources for the purpose of
increasing the organisations’ short and long term value to its shareholders.

Embraces a concept of a wider, holistic view of an organisation’s risk profile.
Not dealing with different risk types in isolation.

Positive aspect is to encourages thinking away from downside risk towards creating an
optimal risk/reward position.

The aim is to ‘embed’ a framework into the company’s culture.

In practice, this means:

« Linking board-level discussions to operational guidelines for staff across the enterprise.

« Emphasis has shifted away from regulation towards providing impact to the
bottom-line.

« By applying a suitably weighted risk appetite structure across divisions, management
can quickly and accurately identify emerging risks and opportunities.

PwC



' Evolution of ERM

Although it is self-evident that insurance and risk management are closely related, it is only
in recent years that the concept of ERM has been taken on by an increasing number of

insurers seeking to improve their management practices and the operating performance of
their businesses.

I nd us tT'y.' Source: Swiss Re’s study on the Evolution of risk management in the insurance industry

Financial market Operational risks ERM

risks and their and their
management management

Mitigation of
insurance hazards Integrated perspective i.e.
comprehensive analysis &

quantification

. Capital allocation & risk
Catastrophe . Integrated adjustment
accumulation modelling

control Pre-emptive leading risk

Technical focus on
life risk
management

. Independent indicators
Financial CRO function
market risk at Executive
modelling Board level

Risk management that
enables business to take
controlled risk

ERM today: regarded as a practical & appropriate response & solution
to manage risk in complex & interdependent markets.
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I
How far have we come?

9% Clear vision & goals established for ERM and business units are A
7 70 ; NP-a0 : R 317
involved in defining the risk management initiatives

16 % ERM governance stru(.:ture? is in plac.e and is proactively being 44 A
managed (e.g. enterprise risk committee)

20 % The ERM unit is responsible for setting firm wide standards for risk 37 A
management

52 % Cf(;mglunication of risk management across the organisation is 73 A
effective

31 % CRO has primary responsibility for designing and monitoring ERM 60 %

Source: PwC Global ERM Surveys 2004 and 2008

PwC



ERM helps Board of Directors, CEOs and senior

managers to balance diverse interests of internal
and external stakeholders

Internal Views External Views

Business Units

Emphasis on business opportunities
Pressure to grow revenue

Value Creation Shareholders/ Investors

. . . Focus on stock price performance
Capital Productivity " price p .

sk Pressure to maximize value creation

Risk vs. Reward Expect attractive returns on capital

Economic Capital

Risk Management t-holders / Policyholders /
Emphasis on control of earnings

latility and sustainabilit ' Financial Strength = Rating Agencies / Regulators
volalllity and Sustainabrity : Emphasis on capital structure
Focus on risk levels, profile and Capital Adequacy

. . Minimize risk of default
trends Risk vs. Capital Sound Risk management practices

PwC Slide 7



| 5 . .
Capital management is part of a risk management
framework

Risk appetite

Risk profile

External communication &
stakeholder management

Risk and capital assessment
(including internal models)

People, change and Management Technology and
reward information infrastructure

. Business strategy . Business management . Business platform
PwC



'Risk strategy

Risk and Return Frontier
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» Understand regulators and rating agencies’
requirements on solvency capital and effective
ERM frameworks.

» Optimize the level of capital being deployed and
the target RAROC for the portfolio.

raiartard Einar H
Projected Financials

m Capital/structure
m Reinsurance/hedging
m Operating

PwC
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Risk appetite

« Risk appetite is an expression of the willingness / capacity of an
organisation to tolerate exposure to risk to achieve its strategic
objectives.

« Risk appetite is typically set by the Board, but it should reflect
investors’ aspirations and regulatory requirements.

« Setting risk appetite is a subjective process which balances the
expected returns that can be generated by taking risks and the
corresponding potential for loss.

« Risk appetite frameworks provide management with a holistic
perspective of balancing risk and reward.

 Defining a pragmatic and quantitative risk appetite framework is the
focus of significant investment for financial services firms.

PwC
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I
Measurements of setting risk appetite

+ Measurements of risk appetites naturally link to corporate strategic goals such as:
« Optimally manage the company’s capital
 Eliminate risks that threaten solvency/viability
« Manage earning volatility
« Establish public reputation

« The metrics that drive risk appetite Primary metric used in defining risk appetite
are primarily surplus/risk of

ruin/default and earnings volatility. 50%
45%
40%
35% A
30% A
25% A
20% -
15% +
10% -

5% A

. These measures both largely involve
the finance department, indicating
the need for alignment between the
finance and risk management units.

« In contrast to rating changes or
reputation, the highlighted metrics
have the benefit of being objective
and timely.

Percentage of respondents

« However, surveyed also showed that
companies lack confidence of their 0% -
ability using surplus / risk of ruin.

Reputation
Volatility ' ruin/default

PWC L e o e e D
Source: PwC Global ERM Survey 2008

Earnings ! Ratings Changes: Surplus/risk of



I
Example of a risk appetite statement

Metric Indicator

Quantitative

Earnings volatility

No more than 5% chance of being unable to pay our forecast dividend (i.e. we
expect to pay our dividend in 19 out of 20 years).

Do not deliver below market consensus earnings forecast for the Group and
each of its Divisions by more than 20%

Return on equity

Target return on equity is 12%

Ultimate gross aggregate losses

% variance from planned accident year loss ratio

Credit rating

AA- (S&P probability of default 0.03%)

Qualitative

Ability to sustain growth

Track systems constraints, process delays, management stretch

Insufficient business risk

Track rationale for acceptance/rejection of projects/new product approval

Zero tolerance

Regulatory risk

No instances of flagrant breaches, fines or adverse headlines

Governance

No breach of delegated authorities

PwC

August 2010
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' Economic Capital

Management’s best estimate of capital required to operate “prudently” and “efficiently”

« Risk-based capital is required to protect firms from insolvency from severe
unexpected losses.

« The amount of capital needed is dependent on the firm’s risk appetite and the
confidence level applied.

« The safer a firm wants to be (e.g. the higher its desired credit rating), the more
capital it requires — BUT capital is not the only effective mitigant.

« Economic capital needs to support growth as well as protect in periods of stress.

« Economic capital represents the quantification of risk at a given confidence level.

PwC



Methods for calculating Economic Capital

ALM approach

Net impact of risk on economic value of asset and liabilities

One year time horizon

Desired percentile VAR or tVAR
99% / 99.5%

Multivariate stochastic models

Correlation matrices

Risk being covered
Market
Insurance
Credit
Liquidity

Operational
PwC
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Risk analytics and modeling

0.35%

TVaR VaR - 0.30%
@ 99% @ 99%
Economic | 025%
Capital
0.20% m
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088 / Loss &
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PwC e
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| Example: Framework of Solvency I1

Proposed framework for Pillar|

SCR = BSCR - Adj +SCROp
C e e - Basic Solvency Capital T
The standard formula calculation is divided N N
into modules as follows : - Capital requirement for operational
risk SCRop,
- Adjustment for the loss-absorbing
SCR capacity of technical provisions and
deferred taxes
I I
| , : l BSCR = /Z Corry X SCR, X SCR, + SCRy,. e
Market Health Default Life Nonlife V%
. | I I l:1' Market= Defaultx Lifex Health= Non-lifex
Interest SLT CAT | MNonSLT | Moraliy | Fremium
e Heth . Healh Makerm | 12 025 025=  |0.25= 025
Equi . L i
o == 1 B R R Default= | 0.25= 1a 0.25= 0.25= 0.5=
Reserve — I
— POPS Longevity Bl Life 025 035 I= TES 0=
Lapse CAT
Spread Disability | D lapse™ & Health= 0.25= 0.25= 0.25= = 0=
Morbidity —
Non-lifex | 0.25= 0.5= 0= 0= 1=
i Currency Lapse | | Expenses
= adjustment for the
Con- Rewusi $5-308 oroing capacit
cent:;ion oo B e of t Fi:.alcr:;isi:"sj
under the moduler
| Wiquidity Revision _| L CAT 8pproacn

PwC
16



Data management and reporting

» Management information system is fundamental

Company Strategy

I | ) * IT infrastructure and data quality of risk models and
& :

risk metrics all need to be integrated

2 Drivers analysis

*+ Identify the drivers of businesg
B Ml Report System

Set the - Define KPUMI Report from * - Present how KP calcuated and
e ODjectives of all departments aspects and o assessed
. departments operation committee aspect - hdwe;g?messomnmnm
M + Define allfunclion departments =i qur.e T Stakeholder expectations / “promise to stakeholders’
: objectives according to company - information
\ strategy and drivers analy: y- J v v .
Front Office m Mvailable Financial Resources ’ Risk appetite (desired risk profile) { Risk appetite statement
[ stategy & Planning | [ Purchase Department | | R& D Center J [ customer serviee ] i v \ 4
Back Office o Depament | [ Dopamont | [ GRDopartment | [ 141 Conplance Rk gt F—— [ Desired isk profile -FY 2011
: L [ Desired risk profile - FY 2010 Dimension |  Risk Appelite Statement
009 2010 201 Desired risk profile - FY 2009
Premiums 1500 1700 1900 Risk Type BU; BU, BU, BU, Capitd
Claims -1.400 1500 1550 Camb
Life Mortaty ._._,_‘_‘._ Sl
Expenses -0 -0 -0
TechResut 100 50 0 61- Nat Cat +. L Liquiddy
Invincome 200 30 A0
Op.resut 100 20 30 Market risk - |l || Reputaton

s |

v A

Stress festing (“body events”) “Hard” “Soft”
*+ Mild recession (1110) New business volume of | + New Bushess volune
Scenario | i
leadng to £Bn offBn
Scena 2 -Ifm;nrr;am—masn ’ Aggregate Caliomia |+ Agoregate Calformia
eadnglo... quake exposur 0fBn | quake expasue of B0
+ Eutopeanwhdstom
Scenann3 fe“;,:g; e UKEquymanet |+ UKEquiymatiet
exposure of £8n eposure of £Bn
Seenaro 4 | + Pandemic leading o

PwC Page
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'Risk appetite, process and profile

Dimension Risk Appetite Statement

Group Risk Capital « Maintain a minimum S&P rating of A+ within a 1/250 confidence interval
Appetite Earnings « Achieve a minimum of 75% of plan IFRS profit nine years out of ten
Statement Liquidity « Maintain a minimum claims and planned dividend paying ability
Reputation - Zero tolerance to regulatory compliance breaches
b 4
“Hard” “Soft”
BU level risk « New Business volume : $Xy $Xg
limits and - Aggregate exposure to catastrophes : $vY, $Ys
thresholds - Equity market exposure : $Z,, $Z
b 4
/ Position against Group risk appetite \

[<>(:u-rerl position | Thweshold ]

E Cap O
--
L
IFRS —. ] e Reg Cap
2 4
8 —_
PG \ Ec. Profit /




What is covered in external
communications?

What is included?

 Risk and capital disclosures to the market and rating agencies, both qualitative and
quantitative, including linkages with other reporting bases (IFRS, EEV/MCEV).

 Solvency IT communications to the Regulator (e.g. Report to Supervision, Solvency and
Financial Condition Report, Annual Returns).

Drivers for change:

 Increased pressure from the market to report on risk and capital, especially solvency position,
risk appetite, risk& return expectations and how risks are managed.

« Constant challenge for the market to present an integrated and coherent view of the company
and articulate this in a simple way — Solvency II just adds another dimension.

 Lack of trust and understanding of the industry by the market — better transparency is
required

« No surprises culture is also being driven internally

« Data may not currently be available to report in the way companies want to present
information or how analysts want it

« Specific Solvency II disclosure requirements

PwC



' ERM in business cycle

ERM tools Management challenges

RISK APPETITE Explicit integration of risk in strategic plans

Set risk appetite and ensure its consistency
with strategy

TOLE
LIMITS

Integrate financial and risk-capital planning
Allocate capital to business units and risk

Budget / Plan
activities

esy

at

POLICY

PROCEDURES

Str

Manage key risk indicators related to

Business meeting performance targets

execution

fine

ERM policy standards and controls
including consistent limit structure
Consistent risk measures and aggregation

lidate / Re

Monitoring

a

Re-allocate Capital / Limits

A Y

Performance ) )
ANALYTICS External reporting, disclosure

Risk and performance data infrastructure

REPORTING Aggregated enterprise risk/performance
| ANALYTICS | Eern

measures

Relating strategy, objectives, appetite and tolerance is required

to effectively manage risk in a strategy setting
PwC



I
The implementation process

Business case

Selection of approach,
methodologies and
models

Risk appetite
Technical guidance
Model selection
Process design

Embed in management
processes

- Strategic planning and
budgeting

Benchmarking against
best practice

Model validation

Solvency II compliance

- Performance
. - Strategy > budgeting > measurement assessmer.lt .
Policy and framework performance reporting - Data quality Data quality review
development - Risk adjusted performance - Pricing IT architecture
measures . assessment
Management - - Portfolio management
- External communication plan .
awareness ) . - Compensation
Prototype economic capital .
. - External communication
High level programme model Int )
. ntern
plan/roadmap IT and data architecture ernat -
_ . communication and
Capital planning change management
Integration plan Benefits realisation
- Compensation
2 - 4 months 3 - 12 months 6 - 24 months On-going

PwC



'SE Asia: The Earning-At-Risk Model

Client’s needs:

« Company T, an airline company in SE Asia, needs to understand the

volatility of its earnings in the next two years.

Our approach

1.

PwC

An Earning-At-Risk Model is built. Six selected risks are assessed and
modelled by use of historical data, Company T’s expert opinion and
PwC’s experience.

The risks are integrated in Company T’s financial forecast through
‘stochastic modelling’: Definition of ranges of outcomes and the
associated probabilities.

All technical assumptions are made in line with market practice.

Ten thousand (10,000) scenarios for the risks are simulated through
‘Monte Carlo simulations’.

Effects of the 10,000 risk scenarios are measured on EBITDA and Net
Profit.

August 2010
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SE Asia: Building an Earning-at-Risk Model

PwC

Assumptions

Simulation Model

Earning-at-risk simulation 2011
Risk Drivers

IRisks Business and financial Modelling assumption  |Sources Sensitivity
- Expacted price i the future i3 the ates1 0b5erved SpoI-pNce in the
- Changes in jet fusl
|+ Markat.volatity set at 34 - squal totha long term volatiity inthe markst | prces are nomally |+ Market data (A)
- Limits in potential yearly changes -75% to=100% distributed consistent |+ Interview w. Marketing
Ustfust | 100% of changes in fusiprices are on average transferred o surcharges. | withnormal practise |- Phone conversation
it This varies by a 2  Surcharge sfficiency | with Finance (Hedging |High
P changes varies by a nomal licy)
T B T distributionaround |- Fuel Surcharge data
decreases demand by 2.5%) 100% with a standard- | (H)
. 45% of exposure is nnardlhng basis hedged 0.5 year forward by use of | deviation of 25%.
forwards/futures. No transaction costs assumed
- Historical loss of market
Under-  |* ;’;’;‘;:i‘léif;mﬂg"ﬂ‘r’:; 3%-points (2010: 1% poinl) - Market share changes | share (B)
[perfommanc: |, Bost case gai of market share s 1%-peints (2010 0.5% poin) oA [t v Eleny e
Risk assumed not to impact mail and fraight revenues i Hammmmoﬁ
Likelihood of extemal crisis is set at 33%
Worst cass changa in markat growth is -15%-points (2010: -10%-point) A
Baso cass changs i mats, o s £% points QD10 3% po) " Historical fraquency of
- Likelihood is binomial | extemal crises (C)
Best case change in market growth is 0%-paints. distributed - Histoncal market
JE bl w1 w0 e -Gt changes [ g chargea L Medium
lcrisis In case of no ciises an additional 25-point increase in market growthis | 21 € “ g e )?.m ® Low
assumed S
There is a rebound factor of 100% which means that a year aftera crisis et [(ltscam . Foneg
the market grows with an additional amount equal to the percentage point
market-growth-reduction in the crisis year
-14,5 24,6
5,0% 0% 5,0%
4,07
3,51
3,0 1
b3
< 251 —
= Minimum
< 2,0 1 Maximum
&"z_,, Mean
= 1,51 Std Dev
> Values
1,0 1
0,51
0,0
o = =3 = o o o = =3 = o
7Y 8 & = = & 8 ¥ &

Net profitin 2011 is expected to vary by

approx. +/- 20 USD at 90% confidence

level

[l et PrOFIT/ 2011

-44956,0221
49183,3901
5800,3770
11895,3304
10000

Earning-at-risk simulation 2012
Risk Drivers

0,0

o o o
@ ¥ N

o
N

o
F

Risks [Business and financial Modelling assumption _|Sources Sensitivity
- Histoncal frequency of
- Likelinood of accident is sel a1 1,5%
 Worst case change in market share is set at -5%-points (2010 2%p) | ;‘I*:‘:!‘:: ez || ﬁ:::::‘f\:ﬂz b
Accident g::ff:::g‘;‘;‘:!‘:::m‘ :,";‘.‘::;:‘;'0:’;1’“""“2”‘” 1%P) |, Market share changes |- Intarview w Safety lLow
- Risk assumed not to impact mail, freight revenues or costs (most :;;:i“;:lg:"' M ‘d":i';""?;; Insurence
costs are insured and the deductible s lessthan 0,1 mUSD) it
- Expected rats is calculated by taking (he implici rao of inerest
expenses and interest bearing capital in the PL foracast - Intersst rates are log-
ntorost rate |© Market-volatity set at 15% -poins nomally distribuled |+ Historical data (E) how
- 60% of dabLis floating, 40% fxad consistent withnomal |- PwC recommendation
- Changes in Interest rafes will oy impact interest expense {interest | practice
- Expectad longtem 103323/gains on FX 13 zero F Last fouryears of FX
=y - Yearly olay nlosses/gans ae 5 braft (Two ofast fouryears |« FX gains lossesare | lossesigalns F) i
losses have baen larger than 4 bnBant. But volatility inFX(G)
trading currencies is only 5-10% (10% of EBITDA s 4 baBaht) [ PG recommendsion
~Baseline s TG's fatest fivancial orecast We understand that latest |,
market that_eamings 2010 is exp E (s st
improved by 8 bnBaht compared to the forecast N E”x"’“"w . SN
L  Experience shows that correlations usually are small.
ks [ s (onema | l2ie changesin Ll { o comsation bowean FX Gains/Losses and Jet fusl Low
 Coire s b cummers skis s s e wenaai costs is potentially not equalto zero. However the
oo 3T 2 2012 1 expactadvavars with proftbefore | Senstily o averal esuls o changes inthis
tax bul minimum zeo. Tax in 2010 is assumed equal {0 zero.
-19,5 19,6
4,0 -
3,51
3,0 1
w0
s 2,5
= Minimum
x 2,01 Maximum
3] Mean
S ]
2 L5 Std Dev
> 10 Values
/
0,5 1

o
O

Net profit in 2012 is expected to vary by
approx. +/- 22 bn USD at 90%
confidence level

Slide 23

Il NeT PROFIT/ 2012

-59201,5026
44538,0441
2078,6873
11965,6099
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'SE Asia: Model sanity check

70

(va]

Expected EBITDA2011
38bn

16,7 52,0
5.0% 50% |
j:
<
2
EBIT bnUSD | Budget Actual |Difference
2007, 18 11 -7
2008 17 -18 -35
2009] 11 14 3
EBITDA
2011
(=)

The expected variance of earnings is in line with
historical differences between budgets and actual

PwC
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'SE Asia: Risks indentified in the model

Tornado diagram: Variability of Net Profit 2011 to risks

Jet fuel risk 2011

FX risk 2011

External crisis likelihood 2011
Performance of fleet risk
External crisis likelihood 2010
External crisis impact 2010
Interest rate risk 2011

External crisis impact 2011
Aviation accident likelihood 2011
Surcharge efficiency 2011

(I) 0i1 0.2 0.3 0.4 0.5 0.6
The ‘tornado diagram’ shows the covariance

between the individual risks and the total

portfolio risk. This indicates:

« The relative importance of the risks

« Sensitivity of the portfolio results to changes
in assumptions

Risks Earnings@Risk Risk share
External crisis risk 14 38%
Jet fuel price risk 13 35%
FX risk 8 22%
Underperformance of fleet risk 7 19%
Interest rate risk 3 8%
Aviation accident risk 0 0%
Sum of individual risks 37 100%
Diversification effects -14 -
Total portfolio risk 23 -

Earnings-at-Risk is measured as the
difference in Net Profit in 2011 between
the average result of simulations and the
5%-scenario for each risk holding other

risks constant.

The main contribution of risk to the total portfolio comes from
jet fuel price risk, FX and extreme events

PwC
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'SE Asia: Risk mitigation
Example — Jet fuel costs

Cause-effect relationships and mitigates of jet fuel price risk

Causes Risk

Impacts

Jet fuel market Total traffic

price : growth
Hedging

Cabin
factor r

Company T’s
traffic growth

Pricing and
Surcharge

Market share

New fleet

Fuel efficiency Earnings

PwC



Current status across the industry

Risk, value and capital management is not new

» Many of the larger insurance organisations have been using risk, value and capital
management frameworks for some time now.

What is new is the need to...

« Improve on existing frameworks (embedding, widen buy-in and usage, tackle the
“which metric do I use across multiple business segments challenge”, link to
compensation, etc.).

» Extend to those that have yet to convert (medium and smaller sized companies).
Drivers for change

 Risk-based capital (RBC)/ Solvency II

* Scarcity of capital

» Shareholder / Analyst scrutiny

* MAS - Guidelines Risk Management Practices for Insurance Business — Core
activities , November 2007.

PwC August 2010
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Barriers remain and there is much work to do for
most companies

ERM’s integration into risk decision-making is limited

 Despite progress at the top, firm wide understanding of ERM typically remains
limited.

» Despite clearly defined risk appetites, alignment of these and key business
decisions is often limited.
ERM effectiveness is often hindered by poor risk information

* Risk data quality and risk model usability remain large issues

Poor use of ERM to control risks and realise opportunities

» While most insurers have a process to identify emerging risks, few are confident
that it is functioning effectively.

» Most companies do not have a process to align their assessment of new
opportunities with their risk appetite.

PwC August 2010
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Thank you

Bob Gibson

Actuarial Services
PwC LLP Singapore

(65) 6236 4068
bob.gibson@sg.pwc.com

This publication has been prepared for general guidance on matters of interest only, and does not constitute
professional advice. You should not act upon the information contained in this publication without obtaining specific
professional advice. No representation or warranty (express or implied) is given as to the accuracy or completeness
of the information contained in this publication, and, to the extent permitted by law, [insert legal name of the PwC
firm], its members, employees and agents do not accept or assume any liability, responsibility or duty of care for any
consequences of you or anyone else acting, or refraining to act, in reliance on the information contained in this
publication or for any decision based on it.
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