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Abstract

A major outcome of ERM activities in insurance companies has been the bringing together of

all of the key risks in the company, to be managed collectively in a holistic fashion. The authors of
this paper believe that an ERM framework also needs to look beyond the company, and have regard
to the risk management needs of investors, from the point of view of the contribution of the
insurance company to the overall risk and reward of their total investment portfolios. To meet these
needs, the ERM framework needs to provide sufficient information on topics such as systematic
risk, potential correlations of earnings from future new business with macroeconomic trends,
other risks to franchise value, and sources of model risk within the company. The paper does not
provide solutions for the issues described above; but limits itself to describing and discussing the
direction for some important new initiatives in ERM activities.
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1. Introduction: ERM Framework and the Specific Needs of Investors

“Enterprise risk management is a process, effected by an entity’s board of directors, management
and other personnel, applied in strategy setting and across the enterprise, designed to identify
potential events that may affect the entity, and manage risk to be within its risk appetite, to
provide reasonable assurance regarding the achievement of entity objectives.”

(Committee of sponsoring Organisations (‘COSO’, 2004) — “Enterprise Risk
Management — Integrated Framework™)

1.1 The Definition of ERM

1.1.1 Enterprise risk management (ERM) is the now widely recognised term used to describe
the processes and practices employed by organisations to manage their portfolio of risks. ERM is
particularly important for insurance companies, given the risk-focused nature of their operations,
and this is therefore the subject of the paper. The paper covers insurers regardless of the type of
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business they write (life, non-life, reinsurance, etc), regardless of their geographical location or legal/
regulatory domicile, and regardless of their legal form or ownership structure.

1.1.2 There is a large body of work on the subject of ERM for companies in general, beyond
the insurance industry. Characteristically, it is cast within a context of an organisation’s strategic
objectives, and, when effectively employed, a strong ERM framework will actively support the
management of long-term value creation, cash flow and risk in order to create and protect value
in the Group’s activities.

1.1.3 Approaches to implementation of ERM frameworks will vary from organisation to
organisation, but according to COSO are generally considered as eight inter-related components:

Objective Setting.
Internal Environment.
Event Identification.
Risk Assessment.
Risk Response.
Control Activities.
Monitoring.

Information and Communication.

1.1.4 Whilst much of the focus of an effective ERM framework must by necessity be inwards
looking towards the business, it should not be forgotten that for the most part it is the investors —
usually equity holders — who bear the residual risk of the company, with the role of management
being to act as agent on their behalf.

1.1.5 An effective ERM Framework will recognise that it is the investor who is the ultimate
customer. Thus, while good risk governance in the sense of good risk reporting to the Board is
essential, it does not give the ultimate investors the information they need to understand the impact
of the residual risk of the company on the rest of their investment portfolios.

1.1.6 From the organisation’s perspective, the Framework should deliver the information
necessary to drive risk communication to investors, ensuring that its objectives are aligned with the
expectations of the providers of capital.

1.1.7 Key in ensuring this alignment are the disclosures made to investors. For insurance
companies in particular, disclosure to investors, and the discipline that market scrutiny brings, is
core to the three pillar approach so integral to the Solvency II regime. It is the ultimate risk control —
ensuring that management is held accountable for decisions made.

1.1.8 From the investor’s perspective, the information so disclosed should allow the investor to make
sound rational judgments as regards the value of, and risks to, their investment in the insurance
company, within the context of their wider portfolio. Disclosures must be sufficiently broad to serve the
needs of a wide spectrum of investors; they must be clear, transparent and comprehensive.

1.1.9 This paper considers the measurement of value and risk, performance assessment and

investor disclosures for insurance companies in general, in order to illuminate how perception of
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risk is transformed from different points of view. It aims to compare the relevance of Enterprise Risk
Management from both the point of view of the insurance company (internal, looking out) with
that of the portfolio investor (external, looking in).

1.1.10 There is a wide range of potential investors in an insurance company, including but not
limited to:

1
2
3
4

The stock market participants in publicly traded insurers.
Larger financial or non-financial groups with their trading subsidiaries.

(1)
(2)
(3) Private equity funds or individuals with their holdings in their privately owner insurers.

(4) The owners of different types of investment instrument (equity, debt, hybrid) in an insurance
company.

(5) At times, the insurers’ policyholders can also be thought of as providing capital, for example,

purchasers of wealth-accumulation products.

1.1.11 The comments in the paper are intended to apply generally to all types of investor

and all types of investment. Given the range of investors, it is not feasible to know all of the investors
or all of the investors’ risk appetites. It is also difficult to judge whether the investor wants and is
able to make use of all the data that might be given by an insurance company. However, the authors
believe that the issues described in the abstract, namely systematic risk, potential correlations of
earnings from future new business with macroeconomic trends, other risks to franchise value, and
sources of model risk, are themes that are of interest to the vast body of investors in an insurance
company, that are worthy of more attention than they currently receive in public disclosure, and are the
natural outcome of a risk management framework that operates at the level of the overall enterprise.

1.1.12 For the avoidance of doubt, the authors wish to clarify their use of the phrase ‘systematic
risk’. Following the definition given in wikipedia, systematic risk in finance, also sometimes called market
risk, aggregate risk, or undiversifiable risk, is the risk associated with overall aggregate market
returns, for example where an investment portfolio is correlated to general moves in the financial
markets, both small and large. It should not be confused with systemic risk, which is the risk that the
entire financial system will collapse as a result of some catastrophic event, not to any individual entity.

1.2 ERM from the insurance company’s point of view versus the view
of the portfolio investor

1.2.1 The contribution of ERM has been to bring all the risks in the insurer together, to be
managed in a holistic manner.

1.2.2 A criticism of past risk management practice is that it tended to operate in silos; the objective
of the more holistic ‘ERM” approach is to minimise the risk of incorrect decision making, either
accidental or as a result of agency risk, based on partial or incomplete data by ensuring proper and
timely information flows on risk exposures, experience and value creation to the top of the
organisation.

1.2.3 An example of a potentially incorrect decision could arise where the management of a local

subsidiary bought reinsurance to cover local volatility risks, in order to smooth local earnings
and bonus structures, rather than having regard to the balance sheet and requirements of the
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Figure 1. Managing risk across silos.

whole group, in other words, the managers’ objectives are not the same as the objective of
increasing shareholder value in the subsidiary on a standalone basis.

1.2.4 An example of better information flows to the top of the organisation could arise where, say,
investment risk was deemed to be less important within the context of the objectives and
capitalisation of a particular local subsidiary, but is nevertheless consolidated with risks from
other holdings of a Group, ensuring the Group can make decisions in full knowledge of all its
sources of investment risk.

1.2.5 An example of where it may be critical for such information to be managed holistically
might be when an insurance underwriter, for instance, offers a large line on a commercial

lines insurance to a company where the investment department (a subsidiary of the same parent
as the underwriter) has bought a substantial amount of corporate bonds issued by the

same counterparty.

1.2.6 An excellent description of ERM at the level of the total insurance company is given by the
paper “Practice Note on Enterprise Risk Management for Capital and Solvency Purposes in the
Insurance Industry” (IAA, 2008), and the authors would refer the interested reader to this paper to
gain an understanding of current best practice.

1.2.7 However, just as ERM requires the insurer to bring together all of the different risk and
rewards characteristics of each risk ‘silo’, a similar process operates for the investor in the company.
The investor wants to construct a portfolio as the combination of individual equity shares, and
needs to bring together the risk and reward characteristics of the different shares in order to plan his
overall investment strategy against his objectives/needs/liabilities, as shown in Figure 1.

1.2.8 1In order for the investor to do this, the management of each company that he has invested

in should provide him with information tailored to his needs at his total portfolio level.
The implications of this are explored later in this paper.

1.3 Modelling and management of risk-adjusted returns from the insurance
company'’s point of view versus the view of the portfolio investor

1.3.1 The management of an insurance company typically spends much effort on measuring and
managing risk-adjusted performance against capital requirements.

1.3.2  The capital required to be maintained by the business must be sufficient to:

(1) Meet minimum regulatory requirements (usually based on modelling studies of regulatory
requirements).
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(2) Keep a buffer over the minimum in order to maintain confidence in the activities of the business
appropriate to the market in which the organisation operates (usually informed by rating
agency or analyst opinion).

(3) Ensure that future growth, acquisition, and other strategic plans can be funded and maintained
after taking into account other capital requirements (noted above) and risk exposures.

(4) Protect the franchise value after shock events, i.e. enable the company to be able to carry on
trading after a large but foreseeable insurance or market loss, in order to take advantage of
improved pricing conditions after the event.

Further discussion of the economic costs and benefits of maintaining different levels of buffer capital
is contained in Section §.

1.3.3 The returns delivered to shareholders are derived from the performance of both the
business’s current in force portfolio as well as future new business and other activities that it may
undertake. The rational valuation of an organisation should take account of both future activities
and commitments as well as the risks to both.

1.3.4 The delivery of value to shareholders is usually subject to a wide range of financial,
operational and strategic risks, each of which, to a degree, may be systematic or idiosyncratic
in nature.

1.3.5 As with most commercial organisations, the returns delivered by an insurance company
are likely to be correlated with the systematic risks affecting much of the rest of the investor’s
portfolio, the value of both the in-force portfolio and future activity being a function of the general
economic health of the markets in which the company operates.

1.3.6 Similarly, both will be influenced by management behaviour and ability, and other
specific risks.

1.3.7 Additionally, returns from the insurance company are also likely to be correlated with
the overall macroeconomic variables because the assets are often held in stock market or similar
risky investments — themselves exposed to systematic risk.

1.3.8 The rational investor seeks to compare risk-adjusted returns across the portfolio of
individual equity shares. The amount invested (at risk) in each share is the market capitalisation.

1.3.9 The expected risk-adjusted return is a function of supply and demand (and its influence
on the market capitalisation of a particular stock). In order to come to a view as to whether to
participate — or not — at a given price, the investor must be able to weigh the risks in an investment
against both the potential rewards and the risks borne elsewhere in his portfolio, seeking to identify
undiversified risks for which a reward is normally sought (systematic) and diversified risks for
which a reward often may not be available (idiosyncratic).

1.4 Transformation of risk behaviour at different levels

1.4.1 At each stage in the risk transfer process, the relevant participant diversifies one risk and
accumulates another, as illustrated in Figure 2.
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Figure 2. Transformation of risk behaviour at different levels.

1.4.2  One of the functions of an insurance company is to pool and transform risks accepted from
customers, who are wanting to lay off risks that they do not want to bear, such as individual
exposure to accidents or life contingencies.

1.4.3 At the level of individual business units, typically within a given territory, the insurance company
pools and diversifies the risks of the individual customers. In that very process it tends to concentrate
certain ‘parameter risks’, such as mortality, natural perils or legal risks at the level of that territory.

1.4.4 Then an insurance group can manage that parameter risk by spreading its business across
many territories and product lines, but in that process it tends to concentrate risks at industry level,
such as the parameter risks of its biggest territories, and the stock market risk attached to its
investment holdings (net of any liabilities that are being matched).

1.4.5 Risk information that is useful and relevant at one level of the company may be transformed
in its impact when viewed at another level:

(1) One subsidiary inside an insurance Group might find that, when modelling only its own
risk-reward profile, the addition of modest amounts of extra investment risk in asset classes
not previously used enhances return on capital because of diversification benefits. However,
those external shareholders who are already long of that investment risk elsewhere in their
portfolios may not see the same benefit.

(2) A subsidiary or Group that is heavily exposed to only one or two peak ‘unhedged parameter
risks’ from the core products, e.g. mortality or natural perils, might seek to reinsure these
to smooth its overall risk profile, even at the expense of some dilution of return on capital.
However, some investors might prefer not to have the return on capital diluted, particularly
if the risk in question acts as a source of diversification in their wider investment portfolio.
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Figure 3. Investor’s total risk and reward at portfolio level.

1.4.6 The ERM framework needs to support not only the management of the totality of risks
within the insurance company, but also the understanding of how the total process concentrates
and/or diversifies risk in the holdings of potential investors.

(1) Underwriting management looks at the acceptance of individual risks into the company.
(2) Capital management looks at how the totality of risks is financed at the level of the Group.

(3) The ERM framework needs to provide appropriate information up to the investors, who are the
ultimate bearers of the risks that the Group has not diversified or hedged.

1.5 Bringing together the view of the company total and the investor

1.5.1 The paper will discuss Figure 3, and its implications for disclosure to investors, i.e. what do
they need to know about the risk and value of ‘XYZ Ins Co’ in order to understand the impact on
the risk and return characteristics of their entire portfolio of investments.

1.5.2 The topics to be discussed comprise:

(1) Modelling & managing systematic risk: from the insurance company point of view.

(2) Modelling & managing systematic risk of the insurance company: from the investors’ point
of view.

(3) Modelling & managing risks to franchise value: from the insurance company point of view; and
(4) Modelling & managing risks to franchise value: from the investors’ point of view.

1.5.3 As regards topics 2 and 4 in Figure 3, anecdotal evidence suggests that certain investors
can regard insurance companies as being too complicated, and that this may lead to a discount

in the share price. For example, a report titled ‘Making sense of the numbers’ (PwC 2009)
commented that, “Insurance analysts across the world believe that a lack of quality and consistency
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in current insurance reporting is increasingly leading to the under-valuation of a number of the
world’s leading insurance companies”.

1.5.4 The authors agree with this comment. There is the insurance side, i.e. products, growth,
returns, just like any other industry. In addition, insurers hold in their balance sheets small
equity shares of all of the other industries, i.e. a mix of all of the other equity risks that the investor
could have. This leads to a lack of understanding, which leads to a discount in the share price.
There is a strong requirement from the part of the investor for the insurer’s management and its
Board to give proper information flows:

(1) As previously expressed, to avoid incorrect decisions, either accidental or as a result of
agency risk.

(a) An example of an accidental one is if the insurance company decides to take a large
shareholding in a share like BP that the investor already holds elsewhere. Even if there is a
good risk-reward benefit to XYZ Ins Co from an internal point of view, it could be that
from the investor’s point of view the total risk becomes too large.

(b) An example of a potential agency risk is if management buy too much reinsurance to lay off
a particular insurance risk, such as mortality or natural catastrophe exposures, thereby
smoothing earnings and protecting management’s future bonuses. On the other hand, the
investor might want to be long of that risk because it provides good diversification to the
rest of his portfolio.

o
Les

However, if the potential reinsurance purchase reduced the regulatory capital requirement
of XYZ Ins Co, so that the company could return capital to investors and still maintain the
same market share in its areas of expertise, it could be a beneficial decision. This is a
complex decision process, and the point is that the right information needs to flow to the
right recipients.

(2) The investor needs to know the potential risks in the firm both under ordinary conditions, and
also under or approaching stress situations.
1.6 Layout of the paper

1.6.1 Section 1 says: good practices for an ERM framework exist, e.g. the IAA paper late 2008;
we want to take this and look at the company from the view of an investor slotting the insurance
company into his total portfolio.

1.6.2 Section 2 explains from a top-down view the relevant impacts of the topics of franchise
value, market risk, and non-market risk.

1.6.3 Sections 3 to 5 discuss each of these topics from a more detailed point of view, including in
Section 5 a discussion of the relationship between the amount of capital that the firm chooses to

carry (‘target’ or ‘economic’ capital) and the franchise value.

1.6.4 Section 6 then discusses our view of what is [or should be] a good disclosure framework
from the investor’s point of view.

1.6.5 Section 7 discusses the issues of tackling this in practice, given the competing professional

approaches involved, and the issues surrounding governance of risk at the total firm level.
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1.6.6 Section 8 will discuss how actuaries could make themselves better positioned to help
with these issues.

2. Measuring and Communicating Value Creation from an Investor
Perspective

2.1 1If an ERM system is to be capable of providing relevant and useful information to
shareholders it needs to be designed bearing in mind the shareholder’s view of an investment in
an insurance company. From the shareholder’s perspective, (s)he is being asked to:

(1) Provide capital on Day 1 (when an insurance contract is written). This capital needs to balance
the statutory requirements of the regulators, rating agency requirements and the economic
capital required to ensure the insurer can continue to attract new business and raise capital
when necessary. The issues affecting this balance are discussed further in Section 3.

(2) Accept that while this capital is invested in the business it is exposed to negative (and positive)
outcomes of the risks which it is held to cover.

(3) In return for providing this capital and accepting these risks, receive (on average) an
acceptable return.

2.2 The total value of the shareholder’s investment in the insurer is the value to the shareholder
of the capital held by the company, plus the franchise value (if any) representing the value to
shareholders of the ability of the business to generate future profitable new business.

2.3 The value of the capital to shareholders will reflect any adjustments required by the
shareholder to allow for, inter alia:

(1) Direct frictional costs incurred while the capital is ‘locked up’ in the business (notably taxation
and investment costs).

(2) Allowance for risk and uncertainty over when and whether the capital will be returned to
shareholders. This is effectively the extra return (above a risk-free return) on capital required by
shareholders to reflect the capital being exposed to risks of various types. For market risks, this
can often be assessed on a market-consistent basis. For non-market risks, this will depend on the
nature of the risks, and the shareholder’s view of the compensation required.

(3) Allowance for ‘agency costs’ (effectively the extra return on capital required by shareholders to
allow for information imbalance between them and the management of the company).

(4) The value of options exercisable by the shareholders or their agents, including the option to

default.

2.4 The franchise value can also be thought of as the value of past investment by the insurer (and
hence the shareholders) in its distribution capability (distribution infrastructure, know-how, brand,
product range etc).

2.5 In the authors’ opinion, a shareholder should therefore be interested in understanding the
risk-adjusted value of both components of value (held capital and franchise value), how these
evolve over time, and the range and volatility of possible outcomes, which may be informed by
disclosure on stresses and on assumptions. Risk adjustment here is from the point of view of the
individual shareholder, and so sufficient information should be provided by the insurer to enable the
shareholder to form this view and derive an appropriate risk-adjusted value. The insurer’s own view
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of the key risks and how in its view these affect value should be clearly disclosed, as this enables
shareholders to assess how management is running the business. As a result, management would
need to explain clearly how in its view its activities and decisions have affected the value to
shareholders (positively or negatively).

2.6 At a high level, the activities which the management of an insurance company undertakes
which can add (or destroy) value from a shareholder perspective can be summarised as follows:

(1) Attracting new profitable business to the company. As noted above, insurers have invested
in their ability to do this, by creating and maintaining a brand, distribution infrastructure etc.
It is useful to recognise value (on a best estimate economic value basis, as opposed to possibly
prudent accounting basis) at the point of sale of a new contract, to the extent that the premiums
paid by the policyholder exceed the economic value of the liabilities taken on (including the
required return on capital). This value represents a return on the franchise value. If management
is able to write more profitable new business than had been anticipated, and/or is able to
demonstrate investment in new distribution capability (new or improved distribution channels
or products) then the franchise value could increase. However, measurement of franchise
value is typically excluded from external communication with shareholders (although it may
well be included in internal steering models) — external focus is only on the value of the
new business written in the year. A good ERM framework needs to address this important
contribution to the investor’s overall return on equity, and provide evidence on how well
executives are managing the risks to it.

(2) Reducing Day 1 capital requirements by pooling and diversifying risks. Insurers reduce the
effect of individual risks on their balance sheet by the law of large numbers (taking on exposure
to a large number of similar risks which are not fully correlated) and by diversification across
risks. If as a result of the interaction of new risks and existing risks the capital requirement for
the new risks is less than would be required by the insurer’s competitors then it can attract more
business by reducing prices, or increasing profits by retaining a higher profit margin.

(3) Mitigating risk in a cost-effective manner. If the insurer is able to reduce its capital requirements
by transferring risk to other parties for a cost which is less than the risk-adjusted capital cost of
retaining the risk then such mitigation will create shareholder value.

(4) Investment management skill in ‘outperforming’ the market. The insurer may believe that
it has expertise in strategic and tactical asset management enabling it to produce positive
risk-adjusted returns. Externally-published MCEV (market consistent embedded value) or ERM
frameworks typically adopt a market-consistent approach whereby outperformance is only
recognised when it is achieved. We discuss measurement of market risk further in Section 4.
However, an insurer may believe that there are components of the expected return on the
market value of assets which it can anticipate within the value component of its ERM
framework.

(5) A different but connected example would be that of annuity business, where the insurer might
believe that the ‘liquidity’ premium element (and perhaps also any risk premium for spread
volatility) implicit in the market price of corporate bonds it invests in to back illiquid annuity
liabilities, is not relevant to assessing the value of these bonds to the insurer (and hence to its
investors). This is because the insurer is able to hold these assets to maturity (assuming the
regulatory regime would not force it to sell in certain circumstances) and so liquidity and spread
volatility is not relevant to the value it places on these assets. (In practice it may therefore pass
most of this return to the policyholder in its pricing, and this may also be influenced by
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competitive forces in the market.) In this case the insurer’s ERM disclosures might rationally
anticipate this return, either by increasing the value of the assets or reducing the value of
the liabilities, or both. The key requirements are that the approach is clearly disclosed

to investors, that subsequent performance is measured relative to the anticipated

return, that the extra return is not attributed to skill in ‘tactical’ investment performance,
rather to making a ‘strategic’ choice, and that investors are provided with enough
information that if they disagree with the insurer’s view they can adjust value and
performance accordingly.

(6) Managing the in-force book so that the actual outcome (or the risk-adjusted best estimate
for the remaining duration of the book) is better than the previous risk-adjusted best
estimate. Examples would be: achieving efficiencies in servicing costs; claims management
to reduce claims costs; modelling errors; basis risk; parameter risk; hedging efficiency;
operational risk; policyholder activity; etc. Analysis of outcomes could helpfully distinguish
between random changes or market variations and changes which are as a direct result of
management activity.

2.7 The ERM framework and measurement system need to capture these dynamics, and be
capable of presenting the results to shareholders in a clear and concise manner. It is not sufficient to
present a lengthy and exhaustive analysis presented in highly specific and technical language. The
disclosure needs to be comprehensive but remain understandable by analysts and by individual
investors who are sufficiently interested in analysing the risk and value dynamics of their investment
without necessarily being insurance specialists. Embedded value disclosures have been the life
industry’s best attempt at this in the past, but the presentation of value is considerably different from
the balance sheet approach taken in most other industries and involves liberal use of specialist
terminology. The insurance industry needs to consider whether individual investors who are

not insurance specialists may find it unduly challenging to understand such embedded value
disclosures. An approach which focuses on the fundamentals (how much capital is tied up in

the business, what key risks it is exposed to, for how long, for what expected return) would
appear to be preferable.

2.8 We note the investigation into the complexity and relevance of corporate reporting
currently being undertaken by the Financial Reporting Council (FRC), highlighting concerns
over the increasing complexity’ and ‘decreasing relevance’ of corporate reports (FRC, 2009a).
The FRC recommend that corporate reports should be:

(1) Focused: highlight important messages, transactions and accounting policies and avoid
distracting readers with immaterial clutter.

(2) Open and honest: provide a balanced explanation of the results — the good news and the bad.

(3) Clear and understandable: use plain language, only well-defined technical terms, consistent
terminology and an easy-to-follow structure.

(4) Interesting and engaging: get the point across with a report that holds the reader’s attention.

2.9 In addition, a recent report by the Accounting Standards Board (FRC, 2009b) suggested
improvements for greater clarity in reporting of risks and principal uncertainties.

2.10 A further critical feature of a successful ERM framework from the shareholder’s

perspective is that the framework is clearly being used at all levels of the business where
management decisions are being taken which impact on shareholder value. Within a typical
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insurer, value can be created or destroyed at most points in the value chain and across the bulk of
the business, including:

(1) Liability origination and management.

a) Manufacturing/product development.

b

(a)

(b)

(c) Underwriting.
(

(

Sales and distribution.

d) Servicing and policy management.

e) Administration/claims management.

(2) Strategic balance sheet management.
(3) Asset and investment management.

2.11 A successful ERM framework will aim to enable decision-makers in each of these areas
to make business decisions at their level of operation which use metrics that are consistent with
the overall ERM framework. In practice this will often require some approximations, including
for example:

(1) How capital is allocated to individual activities including the effect of diversification.

(2) How up-to-date information is provided sufficiently frequently at the required level, for
example by the use of replicating portfolios.

2.12 A final consideration which is of particular relevance to the insurance industry is that of risks
which are intrinsically ‘unknowable’, i.e. where the outcome is not either predictable (within
acceptable confidence levels) based on past experience, or measurable by reference to a deep and
liquid market for the risk in question. Such risks are typically not well dealt with by ‘accruals based’
accounting measures, and the actuarial profession has much to contribute not just in the assessment
of how they are measured and quantified but also how they are communicated. In the authors’
opinion, a successful ERM disclosure should explain clearly the nature and extent of such risks
(assuming they are material to a rational shareholder’s assessment), the way in which they have been
treated (assessment of best estimate liability, of capital requirements and of required return on
capital), and the impact on value.

2.13 If shareholders have confidence in the ERM framework because they understand it and
they believe that it is being used by management to run the business in practice, then they could
perhaps rationally be expected to reduce any ‘agency cost’ adjustment applied in their valuation
of the business.

3. The Role of Systematic Risk in Insurance Companies

3.1 Previous sections discussed the role of systematic risk in an insurance company from a
top-down perspective. This section examines some aspects of the role of systematic risk from a
bottom-up perspective, arising from the insurance products themselves.

3.2 As already mentioned, just as ERM requires the insurer to bring together all of the different

risk and reward characteristics of each risk silo, a similar process operates for the investor in
the company. The investor wants to construct a portfolio as a combination of individual equity
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shares and other investments. They need to bring together the risk and reward characteristics of the
different assets in order to plan their overall investment strategy against their objectives/needs/
liabilities, as shown in Figure 3.

3.3 1In order for them to do this, the management of each company of which they own a share
would ideally provide them with information which they can tailor to their needs at their total
portfolio level.

3.4 At the most fundamental level, any investment decision is made concerning the cashflows
that the investor expects to receive in return for the capital investment. Such investments are subject
to a range of systematic and specific risks as a consequence of the activities undertaken by the
corporate entity.

3.5 The ability of an investor to diversify is often cited as the key means by which the investor
manages specific risks.

3.6 However, it is rarely possible for the management of a corporate entity to be fully aware of
the state of its investors’ portfolios and the position of any particular shareholding within them at
all times. Individual investors select risks according to varying individual criteria. Investors in a
particular share may hold it for many different reasons, so no disclosure can exactly fit all investors’
requirements without adjustment by the individual investor. For example, large multinational
unregulated investors may have flexibility in diversification that other investors may not enjoy.

3.7 Even in the theoretical ideal where investors hold fully diversified market portfolios, the line
between what constitutes a ‘specific risk’ and what constitutes a ‘systematic risk’ is difficult to draw.

3.8 Insurance companies often have huge investment portfolios, held in (inter alia) government
bonds, corporate bonds and equity shares, all of which give rise to particular cashflow streams, and
— except where the risks and rewards are explicitly shared with a third party (for example a
participating policyholder) — the risks to which are ultimately borne by the investor in the
insurance company.

3.9 Where investors are diverse, then it may be that some investors have an appetite for such
market risk and others do not. There are several possible insurer responses to such a dilemma.
Traditionally, the argument has been that investment in insurers, particularly life assurers,
necessarily entails an element of stock market exposure, so insurers consciously target investors
with an appetite for market risk. An alternative perspective is that investors themselves can modify
their market risk exposures by physical or derivative transactions elsewhere in their portfolio. In
that case, an insurer merely needs to disclose the market risk exposures and it is up to the individual
investors to modify their aggregate market risk within their own risk tolerance by transactions
outside the insurance entity. A third approach is to note that some investors may face high
transaction costs to execute short positions. Given that it is easier for investors to add market
exposure than to take it away, this argument suggests that insurers should seek to hedge their
market risk as far as is possible.

3.10 Conversely, many risks that are sometimes regarded as specific risks (primarily strategic

risks and elements of persistency and suchlike) can often be heavily correlated to wider economic
and market conditions. Insurers already disclose sensitivities, for example to lapse assumptions,
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as well as wider (and often narrative) disclosure on strategic risks. Investors may refer to analysis of
results by product and territory, combined with their own views of different markets, to form a view
of strategic risk. However, an absolute measure of the risk is not enough for investors to construct
portfolios, and arguably additional information is required, including, for example:

(1) the accounts currently contain sensitivities that are changes in results to small changes in
assumptions, whereas there is also interest in disclosing the results of stress tests, i.e. large
changes in assumptions;

(2) information on the probability of any stress and scenario tests; and

(3) an evaluation of the correlation with other risks to which the investor is already exposed,
particularly in the tail (some examples are discussed further in Section 7.27).

3.11 Investors may form their views on risks and correlations from a number of sources, of which
management disclosures are only one. This suggests that attempts by management to ‘risk adjust’
disclosures, based on their own views, may not be helpful to investors unless sufficient disclosure is
made that investors can derive the effect of taking a different view. However, clear disclosure of
management’s view of risk and value is helpful in enabling the investor to form a better view of how
management is running the company, and selecting risks, in practice.

3.12 Disclosures made to investors ought therefore to be:

(1) Sufficient to allow each investor to make a judgement of value or return expected on his initial
capital investment.

(2) Sufficient to allow each investor to make a judgement regarding the risks to which his capital
investment is exposed, including assessments of the associated probabilities and uncertainties.

3.13 Often, management think that what an investor needs to know is what they (management)
tell them about their own view of value and risks generated by their specific entity. In practice, an
investor is ‘portfolio building’ and needs to know about how the value and risks of any specific
entity combine with those of other entities to form their own efficient frontier.

Measuring uncertainty

3.14 An effective ERM framework must be able to deal with all sources of uncertainty, whether
arising from fluctuations in a market price or from inherent lack of certainty in future cashflows.

3.15 An objective of risk disclosure should be to communicate the extent to which the investor
is exposed to risks (whatever the source) by investing in the insurance entity as compared to
investing in other companies. They may then invest in the knowledge that if they buy shares in
company A, B, C etc, they can form a view as to whether they are adding to or diversifying risk.
There may initially be difficulty knowing how to meet the criterion of comparison to the other
companies when they do not disclose their own risks and exposures; but in the opinion of the
authors, somebody has to take the initiative (‘every road has a first step’), and there may be
advantages to the reputation (and hence stock price!) of the early movers.

Role of the Replicating Portfolio

3.16 A tool which is increasingly being used to measure and monitor market-related risk and
performance is the notion of a replicating portfolio, as shown in Figure 4.
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Figure 4. The role of the replicating portfolio in profit attribution.
Source: The economics of insurance, Hancock et al. (2001), Swiss Re.

3.17 The replicating portfolio is a collection of assets whose risk and value characteristics, such as
term structure and correlation with financial market risks, most closely reflect (‘match’ or ‘replicate’)
those of the insurer’s portfolio of liabilities. Conceptually, inserting the replicating portfolio into

the picture in the manner shown in Figure 4 allows the investment risk and performance to be
analysed between the portion which is an irreducible consequence of the liabilities, and the portion
which arises on a voluntary basis as a result of investment decisions taken by the company. Further
information on this concept is available in the Swiss Re publication quoted as the source.

3.18 When cash flows are fixed, the immunisation portfolio is thought of as the investment
portfolio with the lowest risk. The replicating portfolio generalises this concept to add other risks.
If a particular class of investor wants insurance companies to have as little ‘systematic risk’ as
possible, then a likely insurer response is to invest assets in a portfolio that replicates the liabilities as
closely as possible.

3.19 If the replicating portfolio — or an approximation to the replicating portfolio — is actually
maintained, e.g. by a process of dynamic hedging, the shareholder’s investment risk in the insurance
company is reduced to a minimum. If the insurer decides to hold a different portfolio, e.g. as a
deliberate decision to take on more investment risk in the hope of generating a higher investment
return, then it can assess and communicate the effectiveness of this decision by:

(1) disclosing the extent to which it may expect to experience variance as a consequence;

(2) attributing the risk and return of the replicating portfolio to the insurance departments, when
assessing say ROE targets and performance of its underwriting activities; and

(3) attributing to the investment department the risk and return of the difference between the actual
investments and the replicating portfolio, when assessing the performances of its investment
decisions.
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of assets value of assets portfolio portfolio value
of liabilities of liabilities
= o+

Cost of capital Base cost of capital + Frictional capital costs

Figure 5. The role of the replicating portfolio in cost of capital.
Source: The economics of insurance, Hancock et al. (2001), Swiss Re.

3.20 Replicating portfolios are typically based on market values of assets, and correspondingly
valued (‘market consistent’) liabilities. As discussed in Section 2, insurers writing annuity business
may choose to reflect liquidity premia in the valuation. If so, it is important that the effect of
incorporating liquidity premia (or other spread elements) in the valuation is clearly disclosed, so
that investors can, if they wish, adopt alternative approaches, and that performance is measured
relative to the expected earnings underlying the asset/liability matching strategy.

3.21 Investing in the replicating portfolio may not be fully effective at reducing either economic
or regulatory capital requirements; for example, the basis for measuring assets and liabilities from
a regulatory perspective might not match the internal basis for assessing the replicating portfolio
balance sheet (e.g. in the case of annuities discussed above). In addition, investing in the theoretical
replicating portfolio might not be possible in practice, as it may contain exotic synthetic assets
not available in the markets, the fitting of the replicating portfolio may be not sufficiently precise,
or the cost of rebalancing may be prohibitive.

3.22  Where material, any unavoidable capital requirements resulting from market risk
should ideally be identified in the shareholder disclosure, with an appropriate cost. Similarly,
unhedgeable risks (from not investing in the replicating portfolio) and their associated capital
and costs should also ideally be disclosed, and the expected and actual return to shareholders
resulting from such mismatching clearly stated.

3.23 The existence of unhedged market risk from a shareholder perspective will generally give rise to
capital requirements and capital costs. As illustrated in Figure 5, the existence of market risk on the
balance sheet not only gives rise to direct frictional costs of capital, but also gives rise to additional risk
to the franchise value (since adverse outcomes of unhedged market risk may damage new business

capability), and may lead insurers to naturally consider the replicating portfolio to be a benchmark.

3.24 Finally, note that a replicating strategy hedges only the assets and liabilities in place, and will
not necessarily eliminate any market-correlated elements of the insurer’s franchise value. By this we
mean, for example, the impact on the volume of new business of market conditions (e.g. equity

market falls may damage the sales of a unit-linked insurer). However, as noted above, investing in
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the replicating portfolio will eliminate risks to franchise value arising from market fluctuations that
damage capital adequacy.

4. Systematic Risk Arising from the Insurance Products

4.1 Previous sections discussed the role of systematic risk in an insurance company from
a top-down perspective. This section examines some aspects of the role of systematic risk from
a bottom-up perspective, arising from the insurance products themselves.

Systematic Risk Arising from Gl Products

4.2 The General Insurance (GI) company’s typical beta and/or cost of capital is often stated to be
low, because it is asserted that its risk diversifies against the risks of the general stock market. For
example, at first sight there may seem to be no link between the level of the stock market and claims
from property damage, accidents or workers’ compensation. However, on closer examination,
many examples can be found of influences that affect both assets and liabilities:

(2) If the assets backing the technical liabilities do not hedge the liabilities well, e.g. they are
invested in equity shares, or in government bonds dated longer than mean term of liabilities,
or in corporate paper at risk of default.

(3) Some GI earnings streams tend to correlate with economic factors via the underlying impacts on
claim frequencies and severities:

(a) In motor business, the cost of bodily injury claims awards, especially those of higher
amounts, may be strongly linked to wages inflation.

(b) In household fire & theft business, claims frequencies may tend to be higher in a recession.
This might be due to a combination of higher propensity to make legitimate claims as well
as a possible increase in attempted fraud.

(c) Commodity price inflation may hit business interruption claims. In recent years such as
2005 to 2008, the cost of claims for loss of profits from accidents in mining and oil
companies was sharply increased by the high level of the underlying commodity prices
compared to recent trends. Equally, after the effects of the financial banking crisis spread to
the general economy, the cost of these mining and oil accident claims came down again.

(d) Credit products may naturally suffer higher claims in a recession.

(e) Even natural catastrophe risks are not entirely immune. After the Hurricanes Katrina,
Ryta and Wilma in 2005, many oil rigs were destroyed in the Gulf of Mexico. The oil price
hikes that followed exacerbated the cost of business interruption claims. However, it should
be noted that this phenomenon is regarded as specific to each hurricane; it is common
practice to model excess inflation, say in building costs arising from material and labour
shortages, as part of the overall impact of the event itself, and to regard this as reasonably
localised and not strongly linked to the general widespread behaviour of the economic
variable involved.

(f) Claims may be affected by levels of economic activity more generally; for example, motor
accidents are affected by the number of vehicle-miles driven on the road, and property
claims such as subsidence may be noticed only when a homeowner tries to sell a property.

(g) Insurance profits are affected not only by uncertain claims but also cycles in premium rates
which may correlate with economic upturns and downturns.
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4.3 Where the above risk factors relate to liabilities already on the books, it may be possible

to hedge away some or all of the risk. However, most of the above examples relate to risks attaching
to the value of future new business, i.e. it can be seen that future GI earnings can correlate with
future general economic factors. As a result, the ERM framework needs to provide the investor with
sufficient information to understand the links between his franchise value risk and his overall
level of systematic risk.

Systematic Risk Arising from Life Products

4.4 Although often more directly correlated with market risk, revenues from life assurance
business are also exposed to more general risks arising from economic factors that can occur for
example, as a consequence of correlation between:

(1) General levels of wealth and income affecting policyholder retention, and new business volumes
and levels of contributions to savings and protection.

(2) House prices, house price inflation and market turnover correlate with sales of related mortgage
protection business.

(3) Long-term improvements in economic conditions may influence mortality and general health of
the insured population.

(4) Competitive premium cycles in certain lines of business.

In addition, for both life and general insurers, certain operational risks may display correlation with
general economic conditions (e.g. fraud and other classes of financial crime).

Currency Risk of the Required Capital

4.5 For an insurance company with international exposures, it is well understood that the
technical liabilities need to be backed by assets in the same currencies for good risk management
reasons, e.g. to ensure that underwriting profits and the balance sheet are immune from currency
fluctuations. The question also arises: what currency should the capital base be held in. If the
liabilities are in sterling (GBP), then, since capital is needed partly in order to cover unexpected
fluctuations in liability cash flows, the capital should be in sterling as being appropriate to cover
such fluctuations. However, consider for example, the case of London based underwriting firms in
the international specialty commercial lines and reinsurance markets. The liabilities of these
companies are in a range of non-sterling currencies, typically dominated by the US dollar (USD),
and then it is worth considering whether the capital should be held in a similar range of non-sterling
currencies. The position is further complicated when the shareholders are from say continental
Europe, Switzerland or Japan, as may often be the case in these international companies.

4.6  One temptation might be to hold the capital in the shareholder’s currency, to preserve its value
as measured in their terms in head office. Another temptation might be to hold the capital in

the local currency of the company, i.e. GBP, to protect its reported value in the local financial
statements. However, when GBP dropped in value by 25% relative to the USD in just three months
in Q3 2008, another risk was exposed, namely that the business needs to be hedged to the risks
of the required capital amount.

4.7 For example, consider Figure 6, where the authors have constructed a simple example of a
company located in London (hence the expenses being GBP), where the main business streams are
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Assume liabilities matched exactly by currency
- this figure relates to surplus assets (capital) and future earnings

) SHAREHOLDERS

CUSTOMERS

/ insurance
risks

INSURANCE
COMPANY

- capi:-al.

60% USD + carried capital 30:70 GBP:USD 100% EUR,
+ long term debt USD

20% GBP . 100% SFR, or
Earnings flow:

20% EUR + Profit before expenses 100% YEN

* 60:20:20 USD:GBP:EUR
* Expenses

* 90% GBP, 10% other
* Profit after expenses

* 70:30 USD:EUR

When GBP dropped sharply against USD in 2008:
- amount of required capital increased sharply in GBP terms
- if carried capital had been held in appropriate mix of GBP:USD,
it would have increased by the necessary amount
- if carried capital had been held in GEP,
it would have needed topping up

Figure 6. Currency risk of required capital base.

from outside the UK, and the shareholders are from one of the major international insurance groups
located outside the UK. If the risks in the required capital amount are split 60%:20%:20%
USD:GBP:EUR, then after a 25% drop in sterling against both these currencies, the required
capital amount increases by 27% (80 goes to 80/0.75, i.e. 107, so (80 + 20) GBP goes to (107 + 20)
GBP). If the capital in the firm had not previously been split by the currencies of the risks in

the same proportion, then the firm would have had to raise more capital in order to keep to the
same market share, i.e. to restore its franchise value. When planning such a hedging strategy to
deal with this risk, it is necessary to consider the assumed correlation of currencies, particularly in
the area of extreme shocks.

4.8 1If this information were measured and disclosed to investors, it would help them to
understand and manage the overall currency risk of their total portfolios. Some commentators
have suggested that the rush of rights issues in the London Market in Spring 2009, advertised as
being to take advantage of strong pricing conditions, had more than an element of topping up
on capital that had been eroded by not being well matched to the currency risks of the business
plans, for example the Insurance Insider, 9 December 2009 commented that “the bulk of the
increase in capacity simply offsets the impact of sterling weakening against the US dollar which,
on the 30 June, prompted Lloyd’s to change the exchange rate from $1.99:£1 to approximately
$1.5:£1. In the first half of the year, this caused a scramble among some US-focused Lloyd’s
businesses to source additional capital to come into line”.

4.9 The simple illustration above referred to the example of a single non-GBP or USD shareholder.
In the case of a quoted company in the same market, where the investors and potential investors
may not all be in one currency, then the location of the current shareholders is not necessarily
crucial; shareholder value might be higher if, with some different investment strategy for the
currency of the capital base and its associated hedging, the company might have a greater appeal
to some other shareholders.
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5. Buffer Capital and Managing Risks to Franchise Value

5.1 Deciding on the question of how much capital to hold in an insurance company is inextricably
linked with the management of risks to franchise value. This topic is dealt with at length in the
paper Hitchcox et al. (2006), and in this section we present only a summary of the discussion
from that paper.

5.2 Asa first step, the company will use its economic capital model to assess how much regulatory
capital to hold. Typically, in a European context, this will be based upon a 99.5% Value at

Risk (VaR) approach over a one year time horizon, with assets and liabilities being assessed on

a market consistent basis as far as possible. However, to hold exactly this amount of capital and
no more is not a wise strategy; it just needs one minor downward fluctuation in experience to
happen and the firm could be in breach of its regulatory requirements.

5.3 Asasecond step, the company will use its economic capital model to assess how much capital
to hold to achieve a certain target rating with the rating agencies. Typically, based upon current
rules of thumb, this will be based upon a VaR approach over a one year time horizon with the
tolerance levels as shown in Table 1.

5.4 The translation between the BBB rating level of 99.7% in Table 1 to an ICA or SCR
requirement of 99.5% is a matter of convention, and is determined by the supervisors in the
territories concerned. It should be recognised that there is not necessarily a direct causal link
between any range of modelled risk and the rating assigned by the analysts, who will also apply
judgement on the performance of the company’s management and other factors. Again, to hold
exactly this amount of capital and no more is not a wise strategy; it just needs one minor downward
fluctuation in experience to happen and the firm could face a rating downgrade.

5.5 From the shareholder’s point of view, holding a higher amount of capital can attract

more customers and help gain market share, but then can dilute the prospective return on equity.
In contrast, whilst holding a lower amount of capital may increase the prospective return on
equity, a lower credit rating might deter customers and damage market share. One way to
balance these competing demands is to consider how to protect future franchise value to an
appropriate degree.

5.6 The achievement of the firm and its management is that, given its product offerings, its

underwriting skills, and its ability to manage customer relationships and distribution networks, it
has built up over the years a certain market share and brand value. The shareholders do not want

Table 1. Calibration of survival probabilities to target credit rating.

Rating Default probability Survival probability
AAA 0.01% 99.99%
AA 0.03% 99.97%
A 0.11% 99.89%
BBB 0.30% 99.70%

The original research leading to the formation of this Table was done by Bank of
America. The Table was later reproduced by the Wharton School, University of
Pennsylvania in http://fic.wharton.upenn.edu/fic/papers/96/p9640.html

360

https://doi.org/10.1017/51357321711000122 Published online by Cambridge University Press


https://doi.org/10.1017/S1357321711000122

ERM for insurance companies

to see this effort destroyed just because of some extreme but foreseeable event in the insurance
markets (e.g. a jump in mortality, or a natural catastrophe disaster) or in the investment markets
(e.g. a jump in interest rates, or a drop in share prices). Therefore, they want to see enough capital
in place so that the firm is in a position to carry on trading after the event, possibly with a
reasonable but not too large capital injection.

5.7 For example, a firm might hold capital at an AAA level with a 0.01% default probability not
because it wants to ‘survive 10,000 years’ (e.g. ‘survive Noah’s flood’), but because it calculates

that after a typical ‘1-on-a-100-year event’ (e.g. the 1990 UK storms, the 1919 Spanish flu
epidemic, the 1929 Wall Street crash or the 2008 financial crisis), it still has enough capital to carry
on trading at a single A rating level. It would then have the option to go to investors with a rights
issue to restore its previous AAA rating level, or else carry on trading in a post-event market
environment, where price levels may be strengthening compared to pre-event levels, or other less well
run companies have not survived the event, and so it is easier to maintain market share. In addition,
a firm may also hold more capital because of the uncertainty on what is a 1- in-100-year event.

5.8 From an economic perspective, the right amount of capital to hold is determined by balancing
benefits against costs. Although holding as little capital as possible will certainly lower double
tax, agency costs, and increase the value of the option to default on existing liabilities, it will also
keep away profitable clients, who are credit sensitive, and puts the franchise value of the firm at
risk. Conversely, holding too much capital will increase frictional capital costs to a point where,
in spite of increased financial strength, policyholders will not be willing to pay the higher
remiums needed to cover them. Holding more capital is usually more of a problem for shareholders
than policyholders, and it is also necessary to consider the views of regulators and rating
agencies. These considerations need to be carefully weighed up to determine the optimal amount
of capital that maximises company value.

5.9 As shown in Figure 7, this depends critically on the size of the insurer’s franchise value. This
figure is reproduced from a document that is available from the Swiss Re website, which contains a
more detailed explanation of its derivation and meaning; in this paper we summarise its main
implications for capital planning.

o coappt;:;?ilzation Gapittal oost:
E] too high

s == ;

@ Put option

'c.':: Franchise value Agency

s at risk costs

w

Capital

Figure 7. Franchise value versus capital.
Source: The economics of insurance, Hancock et al.(2001), Swiss Re.
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5.10 If an insurer has little franchise value, then it can extract value for shareholders by minimising
the amount of capital held. This increases the value of the shareholders” option to default on the
existing insurance liabilities. However, this relationship is well understood by regulators, who
generally prevent this strategy from being pursued. In addition, the increased default option may end
up reflected in worse terms of trade, i.e. lower premiums, in which case there is no shareholder gain.

5.11 In a more normal situation where an insurer has a substantial franchise value, the level at
which policyholders are prepared to pay the highest margins largely determines the optimal level
of capital. This is a complex decision and requires a thorough understanding of the preferences of
the target client market. This decision is frequently driven by rating agency requirements, which
creates the need to manage efficiently the level of capital required to secure a particular rating.
This is much truer in commercial markets than personal lines; but even in personal lines, where
the effect of credit rating could be thought to be secondary because of policyholder protection
funds, it is typically the intermediaries who do the analysis of the relative strength of companies,
and they are probably more sensitive to it than policyholders (they are more aware of credit
ratings as their commission flows are not helped by PPF payments!).

5.12  Other important considerations in determining the optimal level of capital include the
value of the default option and the level of frictional capital costs. Holding more capital reduces
financial distress costs and decreases the value of the default option, but increases double tax
costs and agency costs. In principle, a model of these costs should be constructed to determine
the optimal level of capital.

5.13 Insurers have several tools at their disposal for managing their overall level of risk and
consequently the amount of capital they need to hold, including diversification, risk transfer and
mitigation. In addition, signalling capital refers to capital in excess of economic capital that insurers may
choose to hold in order to satisfy external requirements, such as regulatory or rating agency requirements.

5.14 Regulators and rating agencies for practical reasons tend to apply simple and universally
applicable capital requirements. As a result, it is sometimes the case that regulators and rating
agencies require insurers to hold more capital than is economically justified. Insurers can manage
the amount of signalling capital by choosing to transfer risks where external requirements are
onerous. Reinsurance and accounting structures also exist that reshape risks into a more regulatory
and rating agency friendly form.

5.15 In addition to managing the amount of capital to impact on the risks to franchise value,
insurers can also undertake activities to manage these risks directly. If the franchise value is
understood as the difference between the market capitalisation of the firm and the surplus as
calculated on a market consistent basis net of tax, then the main components of the franchise value
can be understood as set out in Figure 8.

5.16 Modern day risk management can be understood to include managing not only the more
traditional ‘shock type’ risks, but also the more attritional risks to shareholder value, either
potential dilution of return on equity (ROE) from inefficient management of capital, or potential
reductions to market capitalisation and stock price through inefficient management of the
components of franchise value shown in Figure 8. For the different components of franchise value,
the left hand column of Table 2 shows specific risk management actions that can lead to
improvements in the risk to franchise value as set out in the right hand column.
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Figure 8. Components of franchise value.
Source: IIL Lecture on ERM, Joachim Oechslin, CRO, Munich Re, 13 February 2008.

Table 2. Managing risks to franchise value.

Modern day risk management is targeting the reduction

of frictional costs through: Franchise value risk improved through:
Elimination of tail outcomes (reduced probability of —  Reduced drag from value of distress option
financial distress)

Increase of transparency for stakeholders, e.g. rating —  Reduced drag from value of distress option
agencies or analysts, and signal management ability

Optimisation of capital structure by measurement and —  Lower frictional cost (carry) on equity
reduction of required capital

Budgeting of available capital resources, based on —  Lower frictional cost (carry) on equity

comparative advantages of the company in taking
certain risks

Stabilise earnings stream —  Reduced tax carry (double taxation and
concave tax schedule)

Improved governance of model risk and management —  Reduced drag from agency costs

incentives

5.17 The first two actions in Table 2 can be seen to be linked to the left hand areas of Figure 7,
the next three items tend to apply across the middle regions, and the sixth item is typically more
relevant to the right hand side of Figure 7. The cost of carry mentioned in the third and fourth items
refers to the absolute cost of capital, being the required rate of return times the absolute amount of
carried capital, and the risk of inefficient management of the required capital per unit of market share.

6. Implications for Disclosure

6.1 We introduced Figure 3 in Section 1.5, and it is repeated here as Figure 9 to set the scene for
the next part of the discussion.
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6.2 As was described in Section 1, the left hand side of Figure 9 represents XYZ Ins Co on a
stand-alone basis as an agglomeration of many sorts of different risks, that benefit from being
managed together under an ERM framework. The right hand side represents the point of view of
a portfolio investor, who takes a share of XYZ Ins Co and combines it with the rest of his
investment portfolio, and who wants to manage the totality of risks at the combined level.

6.3 In Sections 2 to 5, we discussed in more detail some of the investor’s risk management
concerns, such as the systematic risks and returns, from a bottom-up perspective, i.e. as they apply
to XYZ Ins Co in isolation. In this section, we consider these items from a top-down perspective, i.e.
we have to consider how investors build portfolios and how they assess the contribution of a
particular insurance investment in the context of that portfolio.

6.4 There is already a strong body of risk disclosures provided by many insurers about their
company on a stand-alone basis. This is described briefly in Sections 6.5 and 6.6. The rest of Section
6 then discusses the investor’s risk disclosure requirements from his portfolio point of view. In
Section 7, we discuss the special topics attaching to the yellow bar at the left hand side of Figure 10,
namely the modelling and agency risks arising from the management judgments that are made in the
running of XYZ Insurance Company.

Insurance Company Risk Disclosure at the Stand-Alone Level

6.5 Insurers, like other firms, are already required to make statements in their reports and
accounts concerning the risks and uncertainties to which they are exposed. This is an area that
accounting standard-setters have been involved in for some time. In the US, Financial Reporting
Release 48 on derivatives and market risk disclosures was introduced in 1997. The UK issued
FRS13 in 1998, requiring risk disclosures from financial instruments, but exempted insurance
companies. IFRS4 sets some specific requirements for insurers’ risk disclosures. IFRS7 relates to
companies generally. The Financial Reporting Council recently issued a report on UK companies’
(not specifically insurers’) narrative disclosures, including comments on the way in which
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companies responded to the requirements to disclose the principal risks and uncertainties. The result
of this can be seen in the Operating and Financial Review section of the financial statements of
many companies.

6.6 For the benefit of the interested reader, we attach references to a sample of four insurance
companies’ current public risk disclosures. The authors are at pains to stress that no significance
should be read into the inclusion or exclusion of any particular company in this list; the extracts
described are all in the public domain:

(1) Amlin (2008): as well as general descriptions of key risks on pages 36 to 39, pages 68 to 79 give
detailed disclosures on insurance risks, and pages 80 to 88 on financial market risk.

(2) Munich Re (2008): pages 155 to 172 give much information on key risks and capital
requirements by major segments, and pages 253 to 266 give more detailed risk information,
including sensitivities to changes in key parameters.

(3) Prudential (2008): general descriptions of key risks are contained in the Business Review, and
more detailed disclosures on topics such as the sensitivity of IFRS basis profit and equity to
market and other risks are given at various places in the Notes on the Group financial
statements.

(4) Swiss Re (2008): pages 66 to 83 give much information on key risks and capital requirements by
major segments, including sensitivities to changes in key parameters.

6.7 Currently in the UK, insurers’ regulatory returns already contain some information about
insurers’ risks and how they are managed. Solvency II will also impact on this under the Pillar

3 requirements. Typically, this information relates more to the risks of the insurance company as a
stand-alone entity, from the point of view of say the policyholder looking at its potential strength
before buying one of its products. What the paper is proposing in addition, are topics such as:
systematic risk; potential correlations of earnings from future new business with macroeconomic
trends; other risks to franchise value, and sources of model risk, which are themes that are of
interest to the body of investors who are considering adding a holding in the company to the rest of
their portfolio.

What Investors want to know at their Total Portfolio Level of Risk

6.8 ERM within insurers is maturing as a discipline, and has become increasingly sophisticated
with the passage of time and greater experience. This sophistication entails better understanding
and management of risks, including finer granularity and better data collection, as well as the
use of more advanced statistical and computational techniques. Even more important than more
sophisticated modelling is the qualitative side of embedding risk thinking on a holistic basis
further and further into the business.

6.9 Investors are also starting to consider ERM approaches at a portfolio level, but currently
this seldom steps beyond the analysis of a particular risk highlighted in news bulletins.
Investment managers may take steps to understand the effect of a natural catastrophe, man-made
event such as the World Trade Centre bombings or financial event such as the sub-prime
mortgage losses across many investments in a portfolio. But day-to-day management of volatility
and tracking error at the portfolio level is still largely based on measured volatilities, both
historical and those implied by current market price structures, and correlations between

share prices.

365

https://doi.org/10.1017/51357321711000122 Published online by Cambridge University Press


https://doi.org/10.1017/S1357321711000122

A. N. Hitchcox et al.

6.10 Investors who buck this trend and consider proactively how future events may affect their
investments should be able to manage their portfolio risks better. They should be able to build a
better picture of the distribution of outcomes, improving their understanding both of low frequency,
high impact events (e.g. cat risk, terror risk) or high frequency, low impact events (e.g. poor or
good investment practices. For example, the sample companies quoted in Section 6.6 publish
information on the sensitivity of their financial results to sharp changes in interest rates and
exchange rates, and also their exposures to peak natural perils events such as Atlantic windstorms
or US earthquakes. This enables the investor to build up a higher level picture of his combined
exposure to these risks from all of his shares at portfolio level.

6.11 In this section, we are discussing what ERM disclosures may be helpful to investors, to
enable them to use more advanced ERM techniques in their portfolio constructions. We also
recognise that a desire for information by investors is not the same as information being disclosed.
Management may withhold information on the grounds it is costly to produce, and could
undermine competitive advantage, out of fear that disclosure of bad news could harm share prices,
or simply because of embarrassment. Much risk information in the context of ERM is forward
looking and subject to significant assumptions and limitations. Management may fear that
disclosure to the world at large could do more harm than good. If recipients fail to understand
the uncertainties and limitations inherent in risk forecasts, a lack of pinpoint accuracy could be
misconstrued as management incompetence. The views of the authors are that in the long run
additional risk disclosures targeted on the key sensitivities are in the firms’ interests, but they accept
that it is difficult to provide a hard and fast justification of this, based for example on setting out the
costs and benefits to firms of the additional risk disclosures. Their views are based upon more
general considerations that quality will win out in the long run.

The Range of Investment Management Styles

6.12 Different investment managers have a range of investment styles. Some analyse individual stocks
looking for buy and sell signals; others adopt more statistical approaches to stock selection, some are
large fundamental investors who will be undertaking fundamental analysis of individual companies,
some are smaller investors, gaining their exposure both via equity and via insurance policies.

6.13 Most investors consider investment management styles primarily in terms of active versus
passive. Passive styles attempt to track indices closely, the chief selling point for investors being the
relatively low costs. Active styles involve deliberate deviations from the market norm portfolio.
These deviations may be executed at the individual stock level, by sector or in terms of sub-
portfolios that share certain characteristics, for example low price expressed as a multiple of annual
profit, or high historic price volatility.

6.14 Existing fund management techniques have grown up around the disclosures that currently
exist. Many insurers’ ERM disclosures currently say little more than to state that an ERM process is
in place or under development, sometimes supplemented by quoting a rating agency view to the
effect that the ERM programme is a good one. The hope is that investors will draw a link to ‘good
corporate governance’ and this is then taken as a positive ‘signal’ of firm value by fundamental
investors. However, the recent financial crisis has seen the failure of large financial firms, many
of whom apparently had ERM processes in place. The sceptical analyst community is no longer
satisfied with assurances that ERM information exists within an organisation, instead showing
increased hunger for the ERM information itself.
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6.15 There is a wide gulf between the detailed ERM information available within leading firms and
what is made available to outside investors. It may be that in the longer term, comprehensive disclosure
of ERM information spawns entirely new and more successful approaches to investment management.
In the short to medium term, the likely effect of ERM disclosures is a modification of existing
investment management approaches. Information disclosure develops in line with the companies’
willingness to disclose it (issues are commercial sensitivity as well as the volume of other disclosures),
and only as fast as investors’ willingness to digest it. We have to ask, then, what opportunities exist
incrementally to refine existing investment analysis to reflect ERM thinking.

6.16 Investment managers already using quantitative approaches are more likely to see a benefit in
bottom-up risk modelling, as this may fit more naturally into their existing tool kit. We consider
two popular quantitative approaches: fundamental stock analysis and historic regression.

6.17 Just as there are alternative approaches to investment management, so there are also different
approaches to insurance management. Some insurers are opportunistic, demonstrating agility in
allocating risk capacity in search of the highest annual returns. Other insurers see greater value in
developing client relationships over the longer term, even if this means writing at a loss to

retain business at some points in the cycle. Some insurers place a high reliance on quantitative
analysis, with sophisticated mathematical models underlying any decision, while other insurers
place greater emphasis on traditional underwriting skills. It is interesting to consider whether
there might be some correspondence between insurance and investment management styles.
Investment managers with a particular approach to portfolio selection may be more comfortable
investing in insurers whose management style is similar.

Fundamental Stock Analysis

6.18 Fundamental stock analysis seeks to establish whether the market overvalues or undervalues
certain stocks. The assessment typically uses some form of discounted cash flow analysis, to
which the key ingredients are the expected cash flows and the discount rate. The classic work

of Graham & Dodd (1940) remains the authoritative reference in this field.

6.19 Analysts may explicitly extrapolate profit projections using an assumption of return on
capital combined with a growth rate. In other words, historic profitability is analysed in terms

of ROE, and this figure, combined with a view of how the future may differ from the past, forms
the basis of cash flow projections that are then discounted. Each analyst has his own favoured
metrics and ratios, fashions following the economic cycle. Repudiation of new fangled techniques
and return to tradition are the current fashion, following a crisis to which some have argued

the existence of complex models contributed. For example, Smithers (2009) argues once more
that only the replacement cost of a company’s assets (Tobin’s q) and the ‘cyclically adjusted
price-earnings ratio’ provide reliable methods of valuing firms.

6.20  Just as cash-flow models are fundamental to the process of stock analysis, so cash-flow
projections are at the heart of internal models. However, insurers’ cash- flow projections look
very different from those of analysts. Specifically, insurers’ own models typically project
explicitly the contracts that will be underwritten, including among other features the premiums
and claims associated with those risks, investment income, expenses, charges, tax and so on.
The required capital is a function of the premium volume and of the risk exposures, including
among other features allowance for risk mitigation, for example by way of diversification or
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reinsurance, and reflecting management and policyholder actions as well as the volatility

of risk/claim incidence/claims amounts. Thus, analysts’ models typically require an assessment
of return on capital as a projection input, while for insurers’ internal models the return on
capital is an output.

6.21 Let us assume for now that the internal models encapsulate information about the insurer
which is not otherwise available. In that case, disclosures related to the internal model would in
principle enable analysts to improve the accuracy of cash- flow forecasts, and potentially improve
the reliability of buy/sell recommendations.

6.22 A second investor use of ERM could be to inform the assessment of the dividend discount
rate, which is equivalently the shareholders’ required return. In theory, this required return
should depend on how risky the cash flows are, with a particular emphasis on systematic

risk that cannot be diversified. In current practice, this is often assessed by regression of historic
share price moves against a market index, but such an analysis is backward-looking and

may not detect the benefit of risk mitigation strategies that have been introduced only recently.
There is also a broader link of ERM quality and the cost of capital. Exley & Smith (2007) explained
how good ERM practices, particularly efforts to hedge assets and liabilities, can reduce the
frictional costs of capital, including cost of capital raising, holding and distribution as well as
financial distress costs.

Multi-Factor Quant Techniques

6.23 A paper by Griffiths et al. (1996) describes some of the most popular quant techniques.
Many of these attempt to explain price performance of different stocks by reference to those stock
attributes — such as accounting and price ratios or historic share price volatility. For example, an
historic index might be calculated for the ‘P/E factor’, which is the extent to which, over a given
period, stocks with a high initial price to earnings ratio out- or under-performed stocks with a low
P/E. Historic analysis of this factor may help investment managers to characterise the periods in
which high P/E shares outperform, and in particular, to forecast whether the forthcoming quarter is
one of those periods.

6.24 In principle, any quantifiable attribute is a possible regression variable in this analysis. For
example, we might consider partitioning companies in alphabetical name order. Analysts would
surely welcome a measure from the ERM community of the extent of ERM programmes. This could
then be used, together with other attributes, to determine the extent to which ERM programmes
lead to out-performance. Currently, Standard & Poor’s do rate ERM programmes, and the results
are disclosed. Of course, it may be that the research tells us more about the quality of the assessment
of ERM than the value of ERM.

6.25 The problem with giving information is that one cannot control how investors will use it.
For example, investors like companies to have robust risk management processes in place.

They dislike weak management whom consultants can easily sweet-talk into initiating expensive
but ineffective projects. Markets could interpret the announcement of an ERM programme as
either of these, and the issue with any such disclosures is being clear about the rationale for them
and providing sufficient additional information for the recipients to understand them. The company
also needs to realise that different levels are suitable for different users, e.g. policyholders

versus analysts.
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Enterprise and Systematic Risk Disclosures

6.26 Enterprise risk management is, tautologically, concerned with risk at the level of the
enterprise. Bottom-up models of many risks are aggregated at the enterprise level to produce
probability distributions of possible outcomes. These are sometimes expressed in terms of value-at-
risk numbers, also rather grandly called ‘economic capital’.

6.27 Aggregate information is needed for value-at-risk calculations. Unfortunately, aggregate
information is difficult for investors to build into portfolio risk models. The reason is that the value-
at-risk number says little about the relationship between risk in one company and risk in the rest of
the portfolio. For example, an insurer might be exposed to interest rates, but to put this into a
portfolio context, the investor needs to know whether the exposures (not just for the insurer but
also for other shares in the portfolio) are to a rise or to a fall.

6.28 In principle, this information could be made available. It would have been calculated as
an intermediate step within the value-at-risk calculation. What investors need to make sensible
investment decisions is the components of value-at-risk. These components are the exposures to
specific events: interest rate rises and falls, equity or credit market moves, natural or man made
catastrophes, customer behaviour and so on.

6.29 Relative to other types of enterprise, we believe that insurers are relatively well prepared.
This is partly because the management of risk is core to insurance competency. This provides an
opportunity for insurers to lead the way in risk disclosure, but we should also recognise that the
ERM information becomes of significant value to investors only when the rest of industry has
caught up, and comprehensive, consistent disclosures are available across the investment universe.
For example, there are many businesses in the economy vulnerable to the effects of bad weather.
An investor who would like to be in a position to understand the aggregate effect of a flood
scenario on his investment portfolio must aggregate the effect on insurers with the effect on other
sectors of the economy — for those insurers who disclose their peak flood exposure when it is
material to their overall position, for example in a similar fashion to the companies in Section 6.6,
then this would be achieved for their part of the equation.

6.30 Analysts may, at first, take risk disclosures at face value, as a statement of the risks to
which an insurer is exposed. Analysts are also interested in the quality of forecasts, that is, the
extent to which actual outcomes are consistent over time with previously disclosed distributions.
With hindsight, risk disclosures may also provide meta-information about the quality of risk
management. For example, an insurer may claim to have no material net derivative exposures
and sufficient capital to withstand a 1-in-2,000 year event. If that insurer is subsequently brought to
the brink of ruin by losses on credit default swaps, analysts may draw conclusions about ERM
programme effectiveness. There is no certainty about risk management; it is a harsh discipline, as
risky events will occur where the benefit of hindsight will be used as a means to criticise earlier
decisions. But the company needs to be able to explain:

(1) why they had not mitigated the risk and/or why they had underestimated the impact/
probability; and

(2) what action has been taken.

It would be right for analysts to question the ERM programme in the circumstances where these
explanations were not sufficient.
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Is There a Link to Market Prices?

6.31 Investment managers are measured primarily on their investment returns, calculated on a
market value basis. Thus, the most convincing argument for analysts to take a greater interest in
ERM would be a demonstrable link to market prices, often measured on performance relative
to a benchmark rather than a change from a previous level.

6.32 There is also a recent paper published in the Journal of Financial Economics which suggests
that cash flow volatility is negatively valued by investors (Rountree et al., 2008). If ERM promotes
better risk management practices, then surely this results in smoother performance?

6.33 A step in this direction is to examine insurers that have failed, and identify the
weaknesses in ERM which contributed to that failure. Ideally, we would like to demonstrate
that the companies with strongest ERM avoid such disasters. Unfortunately, recent data is
not supportive of this link, with several high profile insurance and banking failures having
previously filled many pages of their annual report with self-congratulatory rhetoric about
their ERM program. The assumption must be that those companies who failed did not have
the strongest ERM in the sense of it being properly embedded, they had the form but not
the content.

6.34  An alternative approach is to use existing shareholder value measurement approaches,
based in some way on internal accounting numbers, and demonstrate how ERM improves
shareholder value measured in this way. Here, the link should be much easier to identify.
There is little doubt that ERM programmes have the potential to increase stated return on
risk-based capital. The challenge then remains to convince the investment community that a
higher stated return on risk-based capital merits a higher share price — an assertion which
many insurers have been keen to support. Other challenges are evidenced by the debate on
whether firms take steps to manage risk in order to increase shareholder value or in order
to meet managerial objectives (e.g. job security or risk-related remuneration), or by the
possibility that a firm has an ERM programme in place but that programme is inadequate
and the firm takes its eye off the ball, and fails when there are unexpected adverse risk
developments. In addition, whereas many ERM programmes have the potential to increase
return, some have the potential to reduce it, in circumstances where the cost of protection
may outweigh the risk cost, because the programme was more about reducing volatility.
Research on the link between adoption of ERM programmes and shareholder value is
necessarily in its early stages.

The role of Systemic Risk

6.35 In addition, either good practice or regulatory requirement may eventually lead to the need
for public disclosure of the company’s contribution to systemic risk exposures that are capable

of threatening the industry as a whole on a combined basis. There are obvious examples for
banking institutions that have been highlighted by the recent financial crisis. For the life insurance
industry, an extraordinarily widescale flu pandemic or extended decrease in pensioner mortality
could threaten the capital base of many firms simultaneously. For both life and general insurance
companies, an extended period of loss of credit rating for the UK government’s debt below
sovereign rating levels could have the same effect. From the point of view of those investors who
use sector selection as part of their decision making process, such information is of great interest
when reviewing the risk profile of their portfolios.
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7. Model Risk Identification: Competing Professionals

7.1 As shown by the recent banking crisis, the cost of model risk coming to pass can be
extremely high. A typical example of model risk is where relationships between variables can
change sharply in an unexpectedly non-linear or non-modelled way following an extreme
variation in a key parameter.

7.2 Historical examples from the insurance industry where model risk was exposed and gave
rise to significant financial dislocation were:

(1) in life insurance: guaranteed annuity options; and

(2) in general insurance: the LMX (London Market Excess of Loss) spiral.

7.3 The ultimate cost of this model risk is borne by the investors. The modelling professionals
involved may be either not well aware of the risk, or if aware of it, not well able to express
it or quantify it.

Competing Modelling Professionals

7.4 There may be a large number of professionals involved in the management of risk in an
insurance company, for example, underwriters, possibly surveyors, accountants, treasurers,
investment professionals, and there are also the auditors, both internal and external. To understand
better the issue of expertise from the point of view of the investor, the focus in this section is on four
different groups of professionals with a contribution to make to identifying model risk:

(1) Actuaries, internal to the firm.

(2) Quants and other qualified risk management professionals, internal to the firm.
(3) Equity and rating agency analysts, external to the firm, and

(4)

4) The Board and senior management, partly internal to the firm, and partly external to the firm,
i.e. NEDs (non-executive directors).

7.5 This section will discuss what do the modelling professionals do well, what do they not
do well, and what improvements they could make in their disclosure. The particular theme is
model risk: this risk is borne by the investor, and the issue is how the modelling professionals
can do a better job of disclosure in this area.

7.6 The first three types of modelling professionals belong to specific disciplines: their
professions may or may not have disciplinary habits/sanctions for poor performance, be it
through incompetence, negligence, or naughtiness. The fourth type are senior management
and the Board: they get the best rewards, so what discipline should they be subject to?
For example, they ‘ought to’ be responsible for the activities and outcomes of the first
three types.

First kind of modelling professional: the actuaries

7.7 A key model risk is the expertise of those in charge of the economic capital modelling of the
firm. The economic capital modelling is driven by the modelling of the liabilities, which are
modelled by actuaries. They are strong at control modelling, with an historical perspective;

they are less good at performance evaluation, with its forward looking perspective.
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7.8 The authors believe that it is the actuary’s job in any activity or piece of work, under the
banner of ‘making financial sense of the future’:

(1) to produce a model to evaluate and advise on the different options [‘risk’]; and

(2) to explain the potential defects of that same model and its assumptions, and what impact they
might have on the advice in (1) [‘uncertainty’].

7.9 Under task (1) in the previous section, the aim is to value or model risk in an intrinsic way
(‘endogenised’), namely to develop a structure, creating parameters within an economic model
that are internally consistent and verifiable. This is to be contrasted with the aim under task (2), to
meet the needs of the investors, who are also interested in the modelling of uncertainty as well as
the risk, and which requires forward looking views, often of a speculative and potentially
unverifiable nature. This second mindset can be hard to achieve, especially as it can feel like such
a different discipline to the logical rigour of the first. There is also a fine line to be trod, between
expressing the uncertainty in such a way as to almost discredit the modelling of the risk, but also to
achieve disclosure of the limitations of the modelling in an open and honest fashion.

7.10 The situation facing actuaries can be compared to that of a constrained valuation
professional. In other contexts, the valuation expert has a significant influence over the market’s
understanding of total enterprise value. For example, a mining company’s valuation is very sensitive
to the appraisal developed by a geologist concerning the property rights, and an entrepreneur’s skill
in marketing that to investors and stakeholders. By contrast, an insurance company has many
competing professionals, and the actuary’s voice may not be the only one seeking for attention.

Second kind of modelling professional: the quants

7.11 In the banking and asset management sectors of the financial services industry, a group of
professionals has emerged in recent decades, whose role is to design and implement mathematical
models for the pricing of derivatives and other instruments, assessment of asset risk, and maybe
even systems for predicting market movements, typically short-term anomalies. These are called the
‘quants’, and they are increasingly populating the investment and modelling departments of insurers
and other financial institutions who also have liabilities to manage. Typically, they tend to focus
their efforts on modelling and managing the risk measures centred around the mean, whereas the
role of the actuaries has historically been more focused on modelling extreme events and rare
shocks. However, it is important to realise that insurers have a strong commercial interest in not just
managing risk, but also transforming risk for the benefit of shareholders. An example is the use of
securitisation via insurance-linked securities, which can require the bringing together of the two different
traditional skill sets. The growth of the quants therefore raises questions of modelling governance, in
particular the trade-off between decision rights about allocation of capital (which ultimately lies with the
CFO and the Board) versus decision control (which may reside with the delegated manager who can be
influenced by the actions or recommendations of both quants and actuaries).

7.12 In an insurance firm, the above modelling professionals are competing for the ear of the
CFO. Differences of approach between actuaries and quants can be to do with the extent to which
franchise value is composed of kinds of capital not easily modelled, such as frictional costs:

(1) Signalling cost of buffer capital: capital locked up in the firm, particularly in idiosyncratic/

specific risk, and the investor may not be aware of this.

372

https://doi.org/10.1017/51357321711000122 Published online by Cambridge University Press


https://doi.org/10.1017/S1357321711000122

ERM for insurance companies

(2) Tax tied up in historical decisions.

(3) Off balance sheet exposures, contingent risks and capital.

Third kind of modelling professional: the equity and rating agency analysts

7.13 In addition to quants and actuaries, who affect the management of the business, there are
also equity analysts and rating agency professionals, who tend to sit outside the firm but make
recommendations to investors about the worth of their shares (e.g. buy/sell, credit rating). Similar

to quants, they may have accreditation by organisations such as the Securities Institute and/or the
CFA institute. However, although these professionals are important for accrediting the quality and
value-relevance of insurance firms to their shareholders, they typically may not fully appreciate the
actuarial role, e.g. the interaction with regulators. Also, they may not fully appreciate the activities
of the quants. If their impact is small, then this should not be a problem. However, if equity analysts
and rating agency professionals are important conveyors of newsworthy information concerning the
valuation of a firm to other investors, and if they are not well controlled, this can lead to two problems:

(1) Information asymmetry.

(2) Adverse selection. These are decisions made by the firm which the investor would not have made.

7.14 These factors are especially significant if the firm is made up of complex sub-divisions. Also,
because they are so far away from the action and/or the details, these professionals can be the least
informed on the details; it is the company’s responsibility to inform them, which can require
significant effort on an on-going basis.

Fourth kind of modelling professional: the Board and senior management

7.15 Overseeing the results of the modelling professionals are the people in charge of the firm at
the highest level. They will need to supervise any conflicts between short-termism (seeking to meet a
specific profit target by whatever means) versus long-termism (maintaining a more sustainable
balance between risk and reward). They will also need to ensure that the issues of model risk are
well managed and appropriately communicated to investors.

7.16 In the authors’ opinion, there needs to be an acceptance that banks and insurance companies
will never be completely transparent because of the complexity and commercial pressures, there
will always be ERM issues; they will never become as transparent as an institution such as a

unit trust. However, reducing the information asymmetry by improving disclosure could lead

to a better stock rating.

Implications for accounting policies and disclosures

7.17 There are important implications for accounting policies and disclosures. From the entity
perspective, investors are just one set of stakeholders; regulators on behalf of policyholders also
exert great power. This can lead to an outcome where effectively the owners of the firm are not the
shareholders, but the Board; they want the objective of accounting to improve relevance of
accounting to value. From the proprietary perspective, i.e. starting from the point-of-view of
shareholders, they want two sets of accounting:

(1) stewardship, i.e. a true and fair focus on historical performance, together with placing a current

value on the expected outcome of long term liabilities already incurred; and
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(2) future value creation, i.e. value accounting, where managers give their best estimate of
economic basis of capital consumption.

7.18 In addition, investors want to see not just accounting numbers, but proper economic views of
value creation and prospective views of risk. But the distance between investors and management can
lead to paradoxes. Consider the very powerful tool of monitoring actual outcomes against plan and

publishing the results; even this can lead to misunderstandings because of the different points of view:

(1) Inside the firm (managers): the plan is the best estimate going forward.

(2) Outside the firm (shareholder views): if shareholders are too demanding against downside
missing of the plan, this can lead to management being ‘conservative’; but then they give
shareholders a one-sided view, i.e. deprive them of information, and may overstate risk, which
is inefficient for shareholders.

Different needs of different investors

7.19 If you go outside the firm, it is hard to communicate effectively with a whole range of
shareholders with different preferences:

(1) Some investors are in the first camp, being primarily interested in trading the share, focusing on
changes in the quoted price for whatever reason.

(2) The second camp of investors comprises long-term holders, concerned with sustainable
competitive advantage, owner earnings, and fundamental value.

(3) The third kind of investor is the hedge fund, hedging between fundamental value investors and
behavioural finance investors (e.g. build on momentum strategies) or what the market actually does.

It should be noted that good ERM should reduce the difference between first and second camps,
giving reduced opportunities for arbitrage.

Investors and aggregation

7.20  When investors make a buy or sell decision, they make it at the level of the stock. Stocks are
issues by the firm, which is subject to consolidation accounting. The act of consolidation makes
important assumptions about control, for example in the case of SPVs (special purpose vehicles) or
minority holdings: yes you are buying one firm, but that firm contains much diversification and
aggregation within it.

7.21 Traditional cost of capital approaches, e.g. CAPM, Fama French, also do not deal with
important issues of internal correlations and/or diversifications, and the effect of significant
idiosyncratic risk.

Seeking solutions to model risk: governance
7.22  Governance of model risk is now receiving much more attention than in the past. Chapter 6

of the recent Walker report (Walker, 2009) says:

(1) A key distinction is between the responsibility of the Board for the management and control of
risk and decision-taking against risk appetite and tolerance (‘known risks’), as opposed to the
identification and measurement of risks where past experience is an uncertain or potentially
misleading guide (‘unknown risks’). When risk materialises, it may do so as a risk previously
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thought to be understood and managed that turns out to be very different indeed, and may do
so quickly, well within normal audit cycles.

(2) Thus, while it is necessary to have good governance and oversight of current risk in real-time in
the sense of approving and monitoring appropriate limits on exposures and concentrations
(backward-looking focus), this is almost an executive function; of more importance at Board
level is a forward-looking focus, giving appropriate weight to risks on which the company had
not previously focused and which were not therefore captured in conventional risk
management, control and monitoring processes.

(3) Alongside assurance of best practice in the management and control of known and reasonably
measurable risks, the key priority is for the Board’s overall risk governance process to give clear,
explicit and dedicated focus to current and forward-looking aspects of risk exposure, which
may require a complex assessment of the entity’s vulnerability to hitherto unknown and/or
unmodelled risks. This can be thought of as a forward-looking process for determining risk
appetite, i.e. the willingness of the Board to accept significant extra risk arising from potential
model breakdowns.

Seeking solutions to model risk: disclosure

7.23 Governance is an internal matter; of greater interest is how disclosure of model risk might
proceed: professionals will have to disclose in public where their models will not function well, and
this may be a difficult issue. This disclosure could be as required under IFRS, or as emerges under
Solvency I, or as a result of competitive pressure through general pressure from investors at large.

7.24 In the Walker report, recommendation 27 states: The Board risk committee (or board)
risk report should be included as a separate report within the annual report and accounts.

The report should describe the strategy of the entity in a risk management context, including
information on the key exposures inherent in the strategy and the associated risk tolerance

of the entity and should provide at least high level information on the scope and outcome of the
stress-testing programme.

7.25 Within the context of stress testing, the Board risk committee and Board should understand
the circumstances under which the entity would fail and be satisfied with the level of risk mitigation
that is built in. This should obviously include a review of the circumstances in which modelling
assumptions fail (e.g. the assumption of future liquidity that underpinned the banks taking on such
high levels of exposure in the run-up to the recent financial crisis). There is already a wide body of
risk disclosure as described in outline in Section 6, which identifies the traditional ‘shock type’ risks
that face the company, but authors believe that the publication of stress tests that genuinely identify
risk to the company’s business model, even where they are part of generally accepted industry
practice, could at least in the early iterations lead to difficult conversations with investors. The
authors try to identify on a speculative basis a couple of examples in the next two sections, which
reflect an understanding of the spirit of the recommendations, in order to illustrate their point.

7.26 Consider a potential example from general insurance: suppose a UK general insurer disclosed
the following:

(1) on a ‘1-in-a-100 basis, it has exposure to UK windstorms of £1bn;

(2) it buys reinsurance excess of £200m, has a capital requirement for a single A rating level of
£400m when its other exposures are factored in, and has carried capital of £500m;
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(3) its household policies incept throughout the year and typically have durations of 12 months,
but its reinsurance programme runs for 12 months on a losses occurring basis and renews
on 1st January;

(4) if there were sudden unexpected dislocation in the reinsurance market such that capacity were
not available, its capital requirement for a single A rating would rise to £800m (‘forward-
looking process for determining risk appetite’);

(5) but it is (currently) accepted industry practice to manage this risk in this fashion;

(6) the question is, how would the stock market view this information: supportively or not?
7.27 A life assurance organisation may for example have exposure to mortality improvements
though its annuity portfolio. Disclosures are typically based on best estimate assumptions (or at

least on assumptions consistent with the methodology in question) with sensitivities shown around
those estimates; however simple sensitivities often leave many questions arising, including:

(1) By how much could the model or expectations be wrong before causing moderate or severe
financial distress to the organisation;

(a) Moderate distress might be defined as, for example:

(i) a need for organisational restructuring; or
(i) reprioritisation of activities; or
(iii) requirement to reduce or pass on dividends.

(b) Severe distress might be defined as, for example:

(i) regulatory intervention; or

(ii) default or deferral on junior or senior liabilities.

(2) What is the nature of the event(s) that might give rise to such a divergence between model and reality?

(3) What is the relative likelihood of such events (in management’s view); what basis do they have
for believing this?

(4) What correlations or confounding factors are likely to arise in conjunction with the emergence
of this risk?

(5) Would such an event cause a short-term cashflow strain, or materialise as a longer term issue?

7.28 Another example of disclosure around the topic of model risk is the so-called ‘options table’ in
Appendix 9.4A of the FSA returns for UK life insurance companies. This requires companies to publish
the results of applying their economic scenario generator (ESG) to the evaluation of the prices for a
standard set of options based upon a standard set of underlying financial instruments. Comparing the
outputs across a range of different companies would allow an investor to assess the relative conservatism
or optimism in the construction and calibration of the ESGs for the different companies, and so potentially
draw conclusions about the conservatism or optimism of their earnings forecasts. Further discussion on
the governance of the use of ESGs is given in the paper ‘ESGs and Solvency I’ by Varnell (2009).

7.29 The authors can foresee the potential future requirement from investors to apply the thinking
in Section 7.28 to other areas of operation:

(1) If a general insurance company has significant exposures to natural catastrophe risk which it
evaluates using one of the models provided by the external vendors such as RMS, AIR or
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Eqecat, it seems natural for the investor, looking at the valuation of a range of such companies,
to ask each of them how the results of their modelling compares to using one of the models on a
standard basis (e.g. 100% of RMS with all secondary modifiers applied’).

(2) If a life insurance company has significant exposures to the longevity risk attaching to annuity
business, it seems natural for the investor, looking at the valuation of a range of such
companies, to ask each of them how the results of their modelling compares to using one of the
standard mortality tables (e.g. ‘100% of Table X°).

7.30 The authors well understand the question of basis risk, and that disclosure on such issues
starts to provide information that might be regarded as commercially sensitive. From the point of
view of the investor who is providing capital to the company and owning part of it, it seems natural
for him to ask for such information when comparing the stock market valuation of different
insurance companies; but for the professionals and Boards concerned, it could bring an
exceptionally strong light of external scrutiny to bear on their performance and their approach to
the management of the risks of their business. In the opinion of the authors, this is a pressure
that will only grow with time, and those companies who take on the challenge to use their ERM
frameworks to gain an early starter benefit will achieve greater investor confidence in the long run.

Information on the contribution to systemic risk of insurance companies

7.31 CEIOPS in a recent a press release (CEIOPS, 2009) announced that they proposed to run
an EU-wide stress test in the insurance sector in December 2009. They said that “The objective

is an EU-wide exercise with common guidelines and scenarios, so as to increase the level of
aggregate information among policy makers in assessing the European insurance sector’s potential
resilience to shocks and to contribute to the convergence among supervisory practices. Three
scenarios will be tested. An adverse scenario mirroring the development of capital markets between
end-September 2008 and end-September 2009. The second scenario reflects a more severe and
prolonged recession and the third scenario reflects a situation of inflation picking up rapidly leading
to a steep rise in interest rates. The stress test will focus on market and credit risks.” Although
this exercise is focused on the needs of the supervisor charged with managing risk to the financial
system overall, such information could clearly be of interest to prospective investors who are
interested in the total risk of a significant investment across different shares in the insurance
industry. The authors are not aware that the results of the CEIOPS exercise are to be made public,
but it is easy to anticipate that at some time in the future, public investors could be interested in such
information on an appropriate and timely basis in respect of their own holdings.

8. The Opportunities for Actuaries in Insurance Company ERM

8.1 There is a wide range of activities under the umbrella of risk management and ERM,
and a range of skills is needed to deliver them. Consider the ‘risk maturity profile’, as set out in
Figure 10, reproduced from the Practice Note on ERM (IAA, 2008).

In the authors’ view, actuaries would benefit from targeting their contribution towards the top right
hand corner of this diagram:

(1) The earlier parts of the scale are not to be neglected.

(2) But we believe that greater opportunities for leadership and value-added contributions will
eventually emerge in those segments focused more on the strategic issues.
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Figure 10. The evolutionary steps of ERM.
Source: ‘The Role of ERM in Ratings’, Mark Puccia, Standard & Poor’s, March 30, 2007.

8.2 Actuaries have the opportunity to define a ‘strategic approach to risk management’, and
need to work out their own version, their own definition. Both corporate managers and financial
statement users are concerned about managing risk. The volatility of interest rates, exchange rates
and prices of major commodities has stimulated a huge growth in recent years in the demand for
professionals who can develop and exploit financial risk management tools. Meanwhile, advances
in the theory and practice of creating and pricing derivatives have facilitated the supply of new
financial engineering techniques to manage these exposures. However, the credit crisis and its
aftermath have highlighted the implications of model risks, where the models have proven to be
inadequate in a world of asset bubbles and extreme volatilities, and the associated financial
engineering devices and their implications have not been highlighted by CROs at the Board level.
Another factor has been the tendency to mark-to-model.

8.3 In this context, while actuaries are trained to have the financial skills to understand the risks in
insurance companies, their involvement in a variety of ways in insurance companies’ management
leads them to be in a good position to implement ERM successfully in insurance companies.

This would include aiming at a broader target than the ‘financial risk management’ process of
analysing disclosures of corporations’ contingent capital, liabilities and equities to determine the
magnitude of their exposure to basic economic risk factors. An important issue for investors,
regulators and other stakeholders is to assess the performance of financial and industrial
corporations in managing and transforming their liabilities and equity instruments to manage
their risk management, insurance and pensions-related risks. However, legal and institutional
conventions underlying the classification of equities and liabilities as defined by financial reporting
standards do not currently facilitate a functional analysis of enterprise-wide risk management
exposures resulting from managerial discretion over both retained and transferable capital
structures. In addition, it is necessary to join the rare outlier and non-frequent but high impact
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events well studied by insurance companies together with the mean-variance risk and systematic
market beta techniques that are the domain of the financial engineers. This joining provides an
opportunity to the Actuarial Profession, as its members have expertise in linking the broad
relationship between risk management, insurance and pensions risks at the enterprise level, and are
therefore well equipped to understand the effect of extreme events and non-normal distributions on
corporate wealth.

8.4 There is also the opportunity to develop better the link with disclosure or reporting of these
exposures. The situation for financial firms is more complicated because customers are also
concerned about risk exposure, and banks and insurers are heavily regulated to protect their capital
adequacy. Policyholders and depositors are able to diversify their risk by using many insurers or
banks, but they may find it a burden to monitor the managers of these institutions because
monitoring is costly and requires specialised expertise. Moreover, the existence of policyholder
protection funds in life insurance, lifeboats for banks, and government insurance guarantee funds in
other areas of general insurance (e.g. motor vehicle cover, airlines) reduces incentives for monitoring
and can create moral hazard. This form of moral hazard may help to explain the risk-taking
behaviour of managers in both banking and insurance. Monitoring by customers is also impeded by
the opacity of key financial statement items such as insurance loss reserves.

8.5 From a functional perspective, financial intermediation is one important activity that
generates value for insurance firms. An equally important economic function is to provide risk
pooling and risk bearing services for their stakeholders, and these services are a primary driver of
the need for risk management. Moreover, both assets generated by the intermediation function and
liabilities generated from the risk pooling function are sensitive to inflation and interest rates,
creating a need for asset liability (interest rate risk) management. However, assets and liabilities as
currently reported in financial statements are defined by reference to institutional form, rather than
by function. Accounting as a structure is directed toward value accounting. It is therefore an
ineffective structure for identifying risk allocations. Standard definitions of liabilities and equities
can ignore the range of capital resources available to an insurance company, and thus distort the
view of a firm’s capital cost and its return on equity. This arises when there is no consistent risk
management conceptual framework which embraces all of the corporate capital resource
instruments available to a firm, including debt, equity, insurance, derivative or contingent capital.

8.6 In conclusion, actuaries, as part of a profession with a code of ethics and standards for
accreditation and expertise, have the opportunity to play a leading contribution to the topic of
defining and clarifying the role of ERM and its broader implications for CROs and CEOs of firms
specifically, and more generally in the link between financial risk management, insurance and
pensions management. However, they could go much further. They could also take the lead in
providing a comprehensive conceptual framework that makes connections between key functions
within the organisation, such as internal control departments, and those responsible for managing
and setting organisational risk tolerances. Such links are key to understanding the relationship of
value adding and risk diversification benefits of risk management processes to facilitate business
segment valuation and cost of capital analysis. Solvency II and the accompanying Level 3 guidance
in these areas will provide an external imperative for their development. Finally, they also have the
opportunity to develop proposals for enhanced risk disclosures that enable financial statement
managers to assess the effectiveness of corporate management of risk exposure in capital raising.
This requires redefining financial liabilities and equities to reflect a functional risk management,
rather than an institutional form, to facilitate exposure reporting.
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8.7 Specific examples of the key contributions that actuaries can bring to ERM to deliver on the
above objectives include:

1) A combination of risk management, finance and professional ethics.

3
4

(1
(2) A well developed understanding of the broader aspects of risk and uncertainty.
(3) The development and implementation of an overarching framework.

(4)

Developing a picture of the totality of risk, measured in a suitable way, compared appropriately
with appetite.

(5) Pulling both capital structure and risk management together, and triangulating value from
pulling together the different perspectives of a central view (mean, value), a risk view around
the mean (‘standard deviation’), and an extreme event point of view (tail risk).

(6) Elimination of the causes of bias.

(7) Checks on the appraisals of risk by others.

9. Conclusion: an ERM Framework for Insurance Companies that Includes
the Specific Needs of Investors

9.1 The earlier sections of the paper introduced extra initiatives in ERM in order to meet the needs
of investors from their overall portfolio point of view. In this section, we pull these extra initiatives
together with the more usual ERM activities from the insurance company’s stand-alone point of
view. Out of this combination, we suggest the overall total aims of an ERM framework for an
insurance company. We then refer the reader to Appendix A, where we list out a structure for the
standard risk management and ERM techniques that can be applied to meet these aims.

9.2 The overall aims of an ERM framework can be laid out as in Table 3:

9.3 Typical examples of the different types of risk are as follows (these examples are not meant to
be exhaustive, but illustrative of the categories in Table 3):

(1) Insurance product risks such as mortality or non-life underwriting risk.
(2) Operational risk and reputational risk.

(3) Model breakdown risk, agency risk, and systematic market risk.

Table 3. Overall aims of an ERM framework.

Category Point of view Overall aim

(1) XYZ Ins Co stand-alone point Identify and manage those risks that it is the company’s
of view strategy to take and/or aim to get paid for

(2) XYZ Ins Co stand-alone point Identify and manage those risks that it is not the company’s
of view strategy to take and/or does not expect to get paid for

(3) Investor’s portfolio point Identify and manage the risks that a holding in XYZ Ins Co
of view will bring to the investor’s total portfolio:

e risks that are specific to XYZ Ins Co, and will tend to
diversify (idiosyncratic, diversifiable);

e general risks from XYZ Ins Co that will tend to
accumulate (systematic, non-diversifiable).
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9.4 Typical risk management techniques to manage categories (1) and (2) in Table 3 are as follows
(these examples are not meant to be exhaustive, a fuller list is given in Appendix A, which is
currently a working document of the ERM Research Committee of the Actuarial Profession, being
used to steer their research efforts for the next few years):

(1) Economic capital modelling and risk based performance measures.

(2) Project based risk management techniques (identify risks, evaluate risks, devise measures for
mitigating risks, assess residual risks, plan response to residual risks, and communicate
mitigation strategy and response plan).

9.5 Then the overall aims of the ERM framework can be achieved as follows:

(1) Bring the ‘top 10’ items at company level of categories (1) and (2) in Table 3 to the attention of
senior management and the Board (‘manage key risks against risk appetite’).

(2) Add the ‘top 10’ items of category (3) in Table 3, and disclose the overall picture to investors.

(3) Given the strategy of the company, take action to manage or transform all of the above in light
of the investors’ risk appetite.

10. Summary of the Paper

10.1 A major outcome of ERM activities in insurance companies has been the bringing together
of all of the key risks in the company, to be managed in a holistic fashion. The authors of this
paper believe that an ERM framework also needs to look beyond the company, and have regard
to the risk management needs of investors, from the point of view of the contribution of the
insurance company to the overall risk and reward of the investors’ total portfolios.

10.2 Insurers (and other firms) already do provide some risk disclosures in their accounts (and in
the case of insurers, in their regulatory returns), but typically it is focused on the needs of the company
and its stakeholders on a stand-alone basis. To meet the extra needs of portfolio investors, in the

authors’ opinion the ERM framework needs to provide sufficient information on the following topics:

(1) Systematic risk, net of the replicating portfolio.

(2) Impact of large unhedged parameter risks arising from the insurance products, e.g. mortality,
natural perils exposures.

(3) Potential correlations of earnings from future new business with macroeconomic trends.

(4) Other risks to franchise value.

(5) Explanation of what the company management believes is the appropriate level of capital to hold,
in the context of regulatory and rating agency requirements, and its policy on buffer capital.

(6) Sources of model risk within the company, and which professions it is relying on in the use of
these models.

This information should be provided ultimately to investors, and therefore needs to be provided to
Boards and Risk Committees as part of their governance duties. Therefore, it needs to be originated
by management as part of their ERM activities.

10.3 The paper has not intended to provide solutions for the issues described above; the authors
believe they have provided a service to readers by describing and discussing the direction for
some important new initiatives in ERM as a whole.
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Appendix A: ERM Topics and Techniques Classification

A.1 The main sections of the paper explained the impact of the investor viewpoint on an ERM
framework. This Appendix shows a suggested complete framework for ERM in an insurance
company, incorporating the investor’s point of view.
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A.2 A summary of the structure of this appendix is as follows:

(1) Different risk management techniques;

(2) are applied at different levels of aggregation and for different stakeholders in the firm; and,
(3) to different types of risk, i.e. risks that we may or may not get paid for.

A.3 This framework has been adopted by the ERM Research Committee of the UK Actuarial

Profession as a vehicle to identify and prioritise their research efforts, and is reproduced from the
ERM Knowledge Access Network of the website of the Institute of Actuaries.

Table A.1. Structure for ERM and risk management topics.

Characteristics of different risks: definitions and boundary issues.
Insurance and product risk management.

Business and operational risk management.

Risk and economic capital models: risk-adjusted performance.
Strategic and emerging risk management.

Governance of risk at the firm-wide level.

Managing regulatory and rating agency issues.

Enterprise risk from the view of the investor.

Systemic and industry sector risks.

0. Demonstrating actuaries’ holistic understanding of risk.

S0P NSk w

Table A.2. List of ERM and risk management techniques.

(LEVEL I) RISK MANAGEMENT AT INDIVIDUAL RISK CATEGORY OR BUSINESS UNIT LEVEL.
Stakeholders are policyholders, distribution agents.
(1) Characteristics of different risks: definitions and boundary issues.
Including understanding (i) risks we [want to, should] get paid for; (ii) risks we may or may not get paid for; (iii)
risks that may be a threat or an opportunity.

(a) product risk (life, GI, savings products, annuities)

b) investment risk

¢) ALM risk

d) credit risk (market, counterparty, debtors)
e) operational risk

f) liquidity risk
g) concentration risk
h) strategic risk, reputational risk.
Insurance and product risk management.
a) quantify the risk
b) manage concentrations
c) look for trends

Business and operational risk management.
) risk control processes
) monitor, measure, mitigate, control

)
(
(
(
(d) check get enough margin.
)
(a
(b
(c) risk registers, heat maps, loss logs.

(LEVEL II) ERM AT LEVEL OF TOTAL FIRM/GROUP: internal view
Stakeholders are employees, senior management, directors.
(4) Risk & Economic Capital Models.

(a) calculate capital
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Table A.2. (Continued)

(b) allocate capital
(c) assess ROE against targets
(d) risk-adjusted performance.
(5) Strategic and emerging risk management.
(a) strategic risk management
(b) emerging risk management
(c) project risk.
(6) Governance of risk at the firm-wide level.
(a) stress & scenario testing
(b) extreme event management
(c) capital structure, fungibility
(d) systems of governance
(

e) KRIs (key risk indicators).

DD

[= %

(LEVEL III) ERM AT LEVEL OF TOTAL FIRM/GROUP: external view
Stakeholders are regulators, rating agencies, bond holders.
(7) Managing regulatory and rating agency issues.
(a) regulatory requirements
(b) Solvency II
(c) rating agency requirements.
(LEVEL IV) ENTERPRISE WIDE RISK AT LEVEL OF INVESTOR.
Stakeholders are shareholders, investment analysts.
(8) Enterprise risk from the view of the investor.
) risks to franchise value
) risk appetite
) risk disclosure to investors
) systematic market risk
e) cost of capital, economics of insurance.
Systemic and industry sector risks.
a) systemic parameter risk
b) systemic model breakdown risk
(c) agency risk.
(10) Bringing together & demonstrating actuaries’ holistic understanding of risk.
(a) importance of governance:

oo o

(
(
(
(

(
)
(
(

(i) governance experts will be leaders
(ii) modellers will be followers

(b) actuaries need to be prepared to lead the governance efforts:

(i) know the rules

(ii) set the requirements

(iii) order the back-testing, documentation, discuss alternatives rejected

(iv)

iv) help in the task of managing the quants.
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