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SP9-30: Capital management Page 5

Capital

Definitions of capital

The capital that an organisation has access to acts as a buffer in the event the organisation
faces risks that impact its balance sheet. Allowing for differences between various
valuation bases, it corresponds to an item that might be known by a variety of terms,
including as Net Asset Value, Shareholders’ Funds, Free Assets, Free Reserves, and Own
Funds. Whichever name it is known by, it effectively corresponds to capital that ‘belongs’
to the stakeholders who provide capital, and is not expected to be needed if events turn out
according to the central estimates of the organisation.

It may help to think back to Subject CB1, and the makeup of the balance sheet, where capital is
the assets less the liabilities. This capital is also known as ‘available’ capital, and comprises items
such as ordinary share capital, retained earnings, revaluation and other reserves.

Unless the organisation is under material financial distress, the capital available is usually
significantly above the regulatory and economic capital that might be calculated by an
economic capital model.

Here, a distinction is being made between capital that is available to an organisation and capital
that the organisation is required to hold. This requirement may be driven by the regulator
(regulatory capital) or internally by the organisation (economic capital). These two assessments
of required capital may be different and the reasons for this are discussed later in this module.
Any available capital in excess of the required capital is generally referred to as free capital. The
following diagram illustrates how the different types of capital link in with each other.
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Economic capital
In this chapter we are mainly concerned with economic capital (or risk capital), or simply ‘capital.

Although there are many different definitions of capital in use, there are some common threads:

. capital should provide sufficient surplus to cover adverse outcomes
. with a given level of risk tolerance

. over a specified time horizon.

Question

State three definitions of capital that result from the three main interpretations of the meaning of
‘adverse outcomes’ (above).

Solution

The three main interpretations of ‘adverse outcomes’ result in the following definitions of capital:

1. the surplus needed to cover all potential outgoings, reductions in assets and/or increases
in a company’s liabilities at a given level of risk tolerance over a specified time horizon

2. the surplus needed to maintain a given level of solvency at a given level of risk tolerance
over a specified time horizon

3. the excess of the value of the assets over the value of the liabilities at a given level of risk
tolerance at a specified time horizon.

Unlike the first two definitions, the third definition above focuses on the values of the assets and
liabilities at the specified time horizon — rather than the funding position (cashflow or surplus) of
the company throughout the time period concerned.

Question

State three metrics that might be used to set an appropriate level of risk tolerance.

Solution

The appropriate risk tolerance level might be set with reference to:

1. a certain percentile of the loss distribution
2. extreme loss values
3. the possibility of some key indicator (eg credit rating) falling outside an acceptable level.
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All assets are taken at fair value (normally market value). Broadly, the company’s capital consists
of the excess of its assets over its liabilities and is classed as tier 1, 2 or 3 depending on how
readily the capital can be called upon if required.

Solvency Capital Requirement (SCR)

The SCR must be achievable with 99.5% confidence over a one-year time horizon and may be
based on a standard formula, or on a firm’s approved internal model.

Question

Outline the basis of the standard formula, and the standards that any approved internal model
must satisfy.

Solution

The standard formula:

. is based on a specific deterministic basis but with some stochastic elements (eg for the
valuation of guarantees)

. deals with market risk through limited admissibility of some assets, plus a number of
stress tests (eg a fall in equity returns, changes in interest rates)

. deals with credit risk through limiting exposure to individual counterparties
(eg reinsurers)

. deals with underwriting risk by requiring additional solvency margins, generally calculated
by reference to business volumes (eg premiums) or risks (eg claims incurred, sums
assured).

The internal model must satisfy certain standards including:

. a use test, ie the company must actually use the model in its decision making and risk
management systems

. statistical quality standards — to ensure assumptions are realistic and reliable

. calibration standards — to ensure the output can be used to properly calculate the SCR
. profit and loss attribution

. validation standards

. documentation standards.
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Example

Under the standard formula, the SCR for certain risk types is calculated using stress tests. For
each risk, the insurance company determines the company’s balance sheet on an unstressed (best
estimate) basis and then on a stressed basis. The undiversified SCR for each risk is the difference
between the net asset value, V(A)—V,(L), on the unstressed basis and the net asset value,

V4(A)-V4 (L), on the stressed basis.

Below is an example of how we might calculate the SCR in respect of equity risk for an insurance
company that sells a mixture of conventional and unit-linked contracts. We assume a stress
comprising a 40% fall in equity values (although in practice, the stress may be a different
percentage). We assume that the unstressed balance sheet is as follows:

. Vy(A) = £100m (of which £50m in equities)
. Vo(L) = £60m
. net asset value, V; (A) -V, (L) = £40m

We then conduct an equity stress test, assuming that equity values fall by 40% over the next year.
The stressed balance sheet may be as follows:

. V; (A) = £80m (reflecting a reduction of 40% of £50m)

. V; (L) =£45m (we have assumed here that some of the liabilities are unit-linked and their

value has also fallen)

. net asset value, V4 (A)—-V;(L)=£35m

The undiversified SCR in respect of equity risk is the difference between the net asset values,
ie £40m — £35m = £5m.

Minimum Capital Requirement (MCR)

The MCR is €3m plus a margin based on premium or reserve amounts. The MCR must be
achievable with 80 — 90% confidence over a one-year time horizon. Failure to maintain the MCR
would result in withdrawal of the company’s authorisation.

The qualitative requirements of Pillar 2 were described in Module 5.
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The hurdle rate of return on capital is a standard against which an organisation’s activities must
be measured. If a proposed activity does not offer a RAROC above the hurdle rate then that is
one basis upon which it might be rejected.

EIC can be used in setting performance targets and executive remuneration.

Question

Outline two key factors to be considered when determining an appropriate hurdle rate.

Solution

The hurdle rate should:

1. reflect the cost of capital (eg WACC was considered under project appraisal in
Subject CB1)
2. allow not only for the risks inherent within a proposal, but also the degree to which those

risks diversify (or hedge) existing risks.

Shareholder value (SHV) and Shareholder value added (SVA)

Unlike RAROC and EIC, SHV and SVA assess the intrinsic economic value of an organisation as a
going concern (ie over an extended period).

SHV captures the present value of all future cashflows (ie a perpetuity):
SHV =discounted value of all future cashflows

RAROC —
= capital x (—QJ

hurdle —g

where: g = prospective future growth rate of the organisation (usually over three to five years).
SVA measures the extent that SHV exceeds the capital invested:

SVA =Discounted value of economic value added

= capital x RAROC-g _ 1
hurdle—g

The Actuarial Education Company © IFE: 2022 Examinations



Page 22 SP9-30: Capital management

Capital allocation

This section considers a situation where an organisation has used a model and risk
analysis to calculate the required capital at the overall level.

Why allocate capital?

As discussed in the previous section, the shareholders or equivalent stakeholders who
provide capital expect the organisation to earn a return on their capital by undertaking
business activities.

Consider the RAROC measure:

RAROC — risk - adjusted return

capital

An organisation with too much capital will make a smaller return on capital employed than it
might otherwise do, and possibly a smaller return for the amount of risk it is taking than the
shareholders or equivalent expect.

This has two consequences:

1. First, the organisation needs to have specific plans to make a return to the
shareholders or equivalent, usually as dividends, to ensure that it does not operate
with more capital than it can effectively use.

In general, returning capital that is not being used effectively, will increase the
organisation’s (aggregate) RAROC, by reducing the denominator proportionately more
than it will impact the numerator.

2. Second, the organisation needs to allocate capital to business operations. Different
lines of business have different risk levels, and so need to be supported by different
levels of capital.

For RAROC to be a measure by which different business operations of the organisation
can be compared in a fair and meaningful way, the denominator of the RAROC must
reasonably reflect the exposure to risk that that business operation presents to the
organisation.

For example, take an organisation with two business operations, each delivering the same
risk-adjusted returns but with very different risk exposures. If the capital allocation is
even (ie 50:50) then the RAROC of each business operation is the same, providing senior
management with no basis upon which to distinguish between the two. However, the
business operation with the lower risk exposure is actually more capital efficient.

By adjusting the allocation (using methods such as those discussed later in this section),
fairer and more meaningful RAROC metrics can be used to inform management decisions.
For example, a decision might be made to adjust prices and/or business volumes to
optimise capital efficiency. Hence RAROC is a function of the choice of method of
allocating capital.

© IFE: 2022 Examinations The Actuarial Education Company



Nl

SP9-30: Capital management Page 22a

The textbook reading and the remainder of this unit outline some of the considerations that
organisations make when they decide how to allocate capital.

What capital should be allocated?

There are many different ways of allocating capital, and of deciding on what capital to
allocate. Sweeting (page 488) implies by his use of the word, ‘requirement’, that an
organisation should allocate the economic or regulatory capital, but this leaves the question
open as to what the organisation should do with the difference between actual capital and
this requirement.

In other words, what should be done with the free capital? Should this also be allocated or
retained centrally?

How should capital be allocated?

The next question is then how this should be translated in a fair way into capital
requirements at the level of individual business units, products or other ‘segments’. This
can be important for business planning, performance measurement (return on capital) and
pricing purposes.

There is likely to be no single way of achieving this allocation of capital, with a combination of
methodologies generally resulting in a better overall approach.

Note that we are generally (*) considering a notional allocation of risk capital (which itself is an
output from a model). It is not a physical distribution of money (in the sense of working capital).

Nevertheless, the (notionally) allocated capital amounts are important, as the values are then
applied to management processes, which in turn will have a significant impact on business
decision-making. For example, total allocated capital (being a measure of risk) may be used as a
basis for: pricing, risk control limits, performance measurement, etc.

(*) An exception is if we are looking at allocation across regulated entities (eqg different
geographies) — then capital will be physically allocated (but then each entity will have it is own
regulatory capital requirement and allocation issues).

Question

Explain how the allocation of capital affects pricing, risk control limits and performance
measurement.

Solution

The capital allocation process should be set up to link risk to performance measurement, eg a
business unit’s success should be measured relative to the risk it takes in its operations, which
should in turn reflect the amount of capital the company is willing to allocate to the business unit.
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The amount of capital that is allocated to each business unit:
. determines the business unit’s performance (as measured by RAROC, for example)

. could affect, directly or indirectly, the remuneration of the unit’s managers and,
consequently, their level of motivation and behaviour

. may dictate the amount of business the business unit can write (as each policy written
consumes capital and the total amount of capital is limited)

. determines, in part, the price at which business can be written (eg a minimum price might
be determined by a stipulated minimum RAROC).

Allowing for concentration / diversification of risk

Any method of allocation needs to allow for concentration / diversification of risk between the
business units. In particular, not all business areas have the same degree of risk. Some
allocations of capital may result in the less risky areas subsidising the riskier areas.

Adjustments for correlation and dependency

At an aggregate level most approaches to the evaluation of the capital requirement and its
allocation to different units involve taking into account correlation and dependency.

In making these adjustments it is important to remember that the level of dependency
between different lines of business and risk categories might be different during times of
stress from those experienced under normal conditions.

As required capital is typically calculated with reference to extreme events, tail dependency
will have to be considered carefully. It is often then case that total required capital as well
as the related capital allocation is very sensitive to the choice of dependency structure

(eg copula) used to aggregate the risks.

Diversification benefit

For any business with a number of different areas, unless all risks are perfectly correlated with
each other, the total capital required will be less than the sum of the capital over all individual
risky projects.

This diversification benefit can be shared across the business. The company must decide how to
allocate capital across the different areas of the business.

Some approaches to capital allocation calculate capital required for each business unit
and/or risk category followed by an adjustment for the benefit of diversification. This
adjustment is retained at the level of the enterprise and not passed on to the individual
units.

An alternative approach is to calculate the capital required at the level of the enterprise, and
then to allocate this capital in a fair way across all units, including the diversification benefit
(see next section).
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Different organisations will make different decisions as to how to solve the problems posed
by this module. What is important is that the solutions are clearly articulated and
consistently understood.

In the next section we consider some of these problems posed, and the decisions that need to be
made via an example.

Example

The process of allocating capital can easily be the most challenging process undertaken by
a risk modelling unit. To explain why, let us consider a notional Company A. This company
runs an asset management business that accepts third-party institutional funds as well as
managing the company’s own investments. Its main business is as a general insurer,
writing household, property catastrophe excess of loss, and motor lines. It also sponsors a
legacy defined benefit pension fund, which is significantly underfunded.

The structure of Company A may be represented graphically as follows.

Company A
-

| 1
Asset General
Management Insurance

= Household

Property
Excess of Loss

Company A’s asset management business is very capital light — most of the economic risks
are run by the owners of the assets managed. Accordingly, it would receive a small
allocation.

The household business buys most of its catastrophe reinsurance from the in-house
catastrophe excess of loss line of business. It is a diversified portfolio of small individual
risks and therefore would receive a fairly small allocation relative to its size, measured by
premium income.

The catastrophe excess of loss line is very capital intensive as it runs the risk of very large
claims. It therefore would receive a very large allocation relative to its size, measured by
premium income.

The Actuarial Education Company © IFE: 2022 Examinations



Nl

Page 30b SP9-30: Capital management

The motor line is exposed to individual large claims, but there is little aggregation of risk. It
therefore would receive a moderate allocation relative to its size, measured by premium
income.

The pension fund is not a profit centre. However it exposes Company A to risk.

Question

Describe the risks that are likely to be faced by Company A in relation to its legacy defined benefit
pension fund.

Solution

Risks to Company A in relation to the legacy defined benefit scheme include:
. funding risk — the risk that Company A needs to pay higher contributions to the scheme
than expected to make good a shortfall, due to, for example:
- longevity risk, resulting in benefits being paid for longer than expected
- inflation risk, resulting in higher pension payments than expected
- investment risk, eg from worse than expected investment returns, a market crash,

mismatching of assets and liabilities, failure to recognise climate change risk.

. covenant risk, ie a poor assessment of Company A’s current and ongoing financial ability
to support the scheme, exposing Company A to the risk of needing to pay higher
contributions to improve the security of the scheme

. liquidity risk, eg insufficient liquid assets being held to meet funding obligations as they
fall due and therefore assets being realised at inopportune times ...

... and at a lower value than would otherwise be the case

. operational risks such as:
- regulatory risk, from changes in regulation, eg gender equalisation of benefits

- governance risks, eg impact of trustee bias or mismanagement of trustee conflicts
of interest

- administrative risks eg administrative errors leading to unexpected costs

- cyber risks, eg a data or security breach leading to fines, reputational damage.

Under Solvency Il, insurance companies are required to consider the risk that a pension scheme
poses in the assessment of the SCR. In particular consideration should be given to the impact that
adverse events may have on the scheme, and hence on the sponsoring company, as well as any
commitment to make good a shortfall in the scheme.

The following questions need to be considered as part of any work to consider capital
allocation. Some need to be considered before the work is done, while others can only be
considered during the work. All questions should be addressed, as far as possible, in
advance of any risk events occurring.
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Questions relating to the pension fund

. How should the risk of the pension fund be recognised?

For example, should the risk be measured as a multiple of any shortfall in the pension
fund, or should the risk be measured based on the additional funding requirements
needed under adverse stresses?

° Should a proportion of capital be carved out and notionally allocated to the fund,
recognising that it is effectively expected to make a zero return?

Allocating some of the available capital to the pension fund would reduce the free capital
available to invest in projects that would be expected to make a non-zero return.

. Does it provide a better shareholder return in the long run if Company A suspends
dividends for a while so as to make the pension fund fully funded?

Suspending dividends now will reduce shareholders short-term income yield. However,
by reducing the pension fund’s deficit (sooner), total required capital will reduce (sooner)
and so RAROC will increase (sooner). That deferral may, on balance, be beneficial to
medium- / longer-term investors.

° If that choice is made, what will the attitude of those shareholders be to the failure to
provide them with income in the short run?

Will shareholders (especially those with short-term investment horizons) vote against the
reduction? Will the share price be adversely affected?

Questions relating to the catastrophe excess of loss line

. When there is a bad catastrophe year, how should the financial loss be recovered?

. Should capital be withdrawn from the catastrophe excess of loss line, so
suppressing its business volumes?

As mentioned in an earlier question in this module, the capital allocated to a particular
line of business may dictate the amount of business that that unit can write (as each
policy written consumes capital and the total amount of capital is limited).

. Is it better to allocate more capital to that line, in expectation of higher future
premiums and therefore higher future returns?

By increasing the risk capital allocation to the catastrophe excess of loss line, its managers
have greater freedom to generate higher business volumes, and hence to generate a
greater subsequent RAROC.

° Will that be seen as a reward for failure and cause friction between the business
lines?
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Questions relating to the household line

. How should Company A decide on the level of catastrophe excess of loss its
household line buys?

The level of catastrophe excess of loss reinsurance may be determined by a number of
factors such as the cost of the reinsurance vs the benefit in terms of the reduction in risk
(and hence in terms of reduced volatility in profits and in reduced required capital), the
risk tolerance of that line and hence the desired retention level (attachment point).

. Should it allow the household underwriting team to decide on their own purchase?

This might result in them deciding to buy with a low attachment point, to protect
their own results in the event of a catastrophe.

Here ‘results’ is referring to the household line’s underwriting result, which is only one of
the performance metrics which should be considered. The lower the attachment point,
the less risk is retained by the household line, and hence the more stable the results are
likely to be. However, a lower attachment point means a greater reinsurance cost

. Or should it set the attachment point centrally based on what is optimal for the
company?
From the perspective of capital efficiency, one way of seeking to optimise the attachment
point would be to maximise expected RAROC. The lower (higher) the attachment point
the lower (higher) the risk retained and the lower (higher) the capital allocation to the
household line (all other things being equal). That reduces (increases) the denominator in
the RAROC metric, however the numerator will also be reduced (increased) by the higher
(lower) cost of reinsurance.

A higher (centrally determined) attachment point might result in the household
underwriting team deciding to restrict their business volumes so as to reduce the
chances of them failing to meet profit targets as a result of a catastrophe — and so
cause an expense strain.

A higher attachment point means that the household line retains more risk and so there is
a greater chance that profits are adversely affected by a catastrophic event. One way of
countering this is to take on less risk in the first place, ie to restrict business volumes.

The ‘expense’ strain referred to is the fact that the household line is less likely to be able
to cover its overheads if fewer policies are written.

Questions relating to the motor line

. What level of capital should be allocated to the motor line?

It is weakly correlated with the other lines, so should it receive a very small
allocation to recognise that — which will incentivise the motor team to boost their
volumes and hence their potential profits and bonuses?

The weak correlation means that the motor line is acting as a diversifier to the other lines,
ie reducing the overall risk. If we employed a capital allocation method (eg Euler) that
recognises the diversifying contribution of each line, this would the allocation of capital to
the motor line.
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On one hand, a reduced capital allocation may act as a restriction on the amount of future
new business that can be written. On the other hand, it means that the performance of
the motor line, as measured by RAROC, may increase (due to a lower denominator).

If the bonuses of the sales team are linked to RAROC, this may incentivise the team to
write more business. Additionally, a high RAROC relative to other lines may mean that
the motor line’s ranking (or priority) within Company A is potentially improved.

Furthermore, a low capital allocation reduces the ‘cost of capital’ charge in the premiums,
helping to make premiums for the motor line more competitive, which in turn would
boost volumes.

. Or should it receive a much larger allocation to recognise that it runs a significant
risk of large claims?

This is referring to one of the introductory statement, which says the motor line is
exposed to individual large claims.

. If the allocation is much larger than the allocation typically used in the market, this
could force the team to price at a level above what the market can stand, and so
significantly reduce their volumes.

A higher capital allocation results in a higher ‘cost of capital’ charge in the premiums,
making premiums for the motor line less competitive.

Questions relating to the asset management line

. How should the asset management team be incentivised?

Although their impact on the economic risk of Company A is small, they have a
material contribution to the operational risk.

° Can the methodology of capital allocation be adapted so as to take account of this
contribution?
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This page has been left blank so that you can keep the chapter
summaries together for revision purposes.
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Case study summaries

These case studies will provide useful material for students to consider as they prepare to
meet Syllabus Objective 2.7. The variety of case studies presented and the different ways in
which they are presented by the textbook authors will indicate that there is no unique recipe
to enable managers to solve the problems posed by ERM.

However, there is a single common feature to all the case studies involving business failure.
It is very rare for a business to fail significantly purely because of financial and economic
factors. They are usually triggered or exacerbated by a failure to manage operational,
strategic or governance risk.

Wherever possible, students should identify the root causes of a major loss or failure. For
example:

. Barings failed because of structural weaknesses that Nick Leeson exploited, and
which were exposed by the Kobe earthquake (Sweeting, page 535).

The root cause of the failure of Barings Bank was an operational risk: inadequate
internal management controls. The collapse of the bank was ultimately caused by a
different operational risk (the Kobe earthquake) and market risk, but the collapse
would not have happened if proper internal controls had been in place.

. LTCM failed because of a failure by management to understand the weaknesses in
the models it used, a failure that was exposed by the Asian currency crisis
(Sweeting, page 543).

. Société Générale suffered multi-billion Euro losses because its managers failed to
oversee Jérome Kerviel’s trading book adequately, a failure that came to light
because the market went against the trades he had put on the books (Lam, pages
17-18).

These three examples are very dramatic, yet the causes (poor oversight, poor model
understanding and poor oversight) would have been identified by an effective ERM system.

In the examples discussed below, students should consider the relative importance of all
categories of risk.

The case studies in Sweeting are largely self-explanatory. While it is useful to be familiar with the
details of the case studies, it is more important to understand the lessons from each case study
and to be able to relate those to other institutions.

The Notes below provide some more detail on some of these case studies (from Sweeting and
other sources) and provide references for you to do further research.

Global financial crisis

The global banking sector experienced spectacular growth in revenues and profits in the 10 years
to 2006. Worldwide profits in the sector grew to $788bn in 2006 (compared to $630bn in the oil
and gas sector). Revenues in the sector accounted for 6% of global GDP. Profits per employee
were 26 times higher than the average for all other industries. The financial markets were awash
with liquidity. Low interest rates (in part due to the demand from China for cheap US government
bonds) led to cheaper borrowing and a housing market bubble. Banks securitised these
mortgages, with the main purchasers of these securitised assets being other banks.
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However, facing the collapse of the US housing market in 2008 all this changed. Banks struggled
to maintain sufficient liquidity as they were unsure about their own (and other banks’) exposure
to the complicated web of securitised assets with uncertain value. Liquidity in the market dried
up as banks were unwilling to lend to each other. This led to some institutions going bust, while
others were recapitalised by public (or private) money.

With hindsight, the crisis may have been foreseeable. Certainly there are mistakes that were
made and lessons to be learned, including:

. a failure to understand and report the risks inherent in business activities

. products (such as CDOs) that were over-complex and were not well understood by those
buying and selling them

. an overdependence on cheap debt

. remuneration that encouraged short-termism and valued subjective accounting profits
above risk management and cash

. the unbundling of business models (particularly the outsourcing of mortgage sales),
meaning many businesses had poor (and even unethical) sales practices — eg lending to
sub-prime borrowers at rates that failed to reflect the risks

. de-regulation of the financial sector, which allowed risk to propagate unchecked through
the system
. poor corporate governance, which led to some bad decision-making at Board level (such

as RBS’s ill-judged acquisition of ABN-AMRO)

. credit rating agencies that struggled to keep pace with the complex products and banks
that ‘gamed’ the system — CDOs were deliberately engineered to AAA using the agencies
own (flawed) models resulting in widespread mispricing of risk.

’

Further references:

° Lam pages 287 — 289

° http://en.wikipedia.org/wiki/2008 _financial_crisis

. Roger Bootle, ‘The Trouble with Markets’ ISBN-13: 978-1857885583

Barings Bank

Barings Bank was the oldest merchant bank in London, founded in 1762. It collapsed in 1995 after
one of the bank’s employees, Nick Leeson, lost £827m speculating on futures contracts.

Leeson was supposed to be arbitraging, seeking to profit from differences in the prices of Nikkei
futures contracts listed in Japan and in Singapore. This involved buying futures contracts on one
market and simultaneously selling them on another at higher prices. The margins on arbitrage
trading are very thin, so volumes traded by arbitrageurs must be very large to gain any meaningful
profit. As one is buying something at one market while selling the same thing in another market
at the same time, almost all risks are hedged and the strategy should be risk-free. However,
instead of hedging his positions, Leeson speculated on the direction of the Japanese markets.
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. Minimum Funding Requirement (MFR) (since replaced by the statutory funding objective)
- obligation on employers to maintain sufficient assets

- increased security for members.
Other consequences of mis-selling and Maxwell

. greater mistrust of financial institutions by the public — perhaps fuelled by little publicity
being given to the extensive recoveries (Maxwell) and redress actions (mis-selling)

° increased ‘blame culture’

. imposition of MFR resulted in restricted investment policy, increased costs and,
consequently, an unwillingness of employers to maintain defined-benefit schemes

. greater engagement by the public with financial issues and improved financial
sophistication of investors

. growing demand for greater disclosure of information, transparency of operations and
accountability of agents.

Space Shuttle Challenger

The Challenger disaster is widely used as a case study in areas such as engineering safety, the
ethics of whistle-blowing, communications, group decision-making and the dangers of
‘groupthink’.

Ultimately, the Presidential Commission that investigated the loss of the space shuttle concluded
the accident was due to a lack of attention to NASA’s normally high quality and safety standards,
partly as a result of pressure on the organisation to accelerate the shuttle’s launch schedule:

‘The unrelenting pressure to meet the demands of an accelerating flight schedule might have
been adequately handled by NASA if it had insisted upon the exactingly thorough procedures that
were its hallmark during the Apollo program. An extensive and redundant safety program
comprising interdependent safety, reliability and quality assurance functions existed during and
after the lunar program to discover any potential safety problems. Between that period and
1986, however, the program became ineffective. This loss of effectiveness seriously degraded the
checks and balances essential for maintaining flight safety.” (Source: Report of the Presidential
Commission on the Space Shuttle Challenger Accident, Chapter 7.)

Hence, the key ERM lessons are:

. to ensure the decision-makers and leaders understand the risks that are being taken in
the enterprise

. not to succumb to pressure to hit artificial targets (eg sales targets or launch dates) at the
cost of good risk management.

Further reference:

. http://science.ksc.nasa.gov/shuttle/missions/51-l/docs/rogers-commission/table-of-
contents.html.
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Boeing

How do you know whether your ERM system is effective? Like all control work, it can
sometimes feel that you can only ever get things wrong. For instance, Lam (pages 336-7)
presents a case study on Boeing and Airbus.

The modern airline industry, throughout its value chain — from manufacture to delivery to
servicing to operation — is generally extremely well-regarded in the risk management
community for its strict safety-first processes, its openness to admitting error and for
learning from its mistakes. Effectively the industry, the governments which regulate it and
the passengers who use it, have zero risk appetite for failure that causes injury or death.

Lam describes both manufacturers focussing on improvements made to their operating
processes to, ‘cut back on their costs by reducing the chance of expensive mistakes’.

What Lam could not have known was the unfolding drama concerning the new narrow-
bodied airliner, the 737 MAX. Within two years of its launch, two new aircraft had crashed,
resulting in the loss of 346 lives. All the aircraft of that type were grounded. Both crashes
were traced to the same fault, with Boeing and the US regulator, who had granted approval,
both criticised by the US House of Representatives.

To date, the impact of this risk materialising has incurred a cost to Boeing of tens of
millions of US Dollars, has damaged the firm’s reputation and led to a number of Executive
and Board changes.

Was Boeing’s ERM system to blame? It is hard to know as external commentators. The
purpose of an ERM system is to ensure that risks are properly managed and to alert the
decision makers to the risk position continually.

Did the Board of Boeing know about the impact on safety of cost reductions? Did it
recognise the risk of reduced Board challenge when the roles of Chair and Chief Executive
were combined? Were actions taken as a result of these risks? Were the actions effective?

Or, was the assessment of these risks within the ERM system defective? Were the risks
missed altogether? Was the presentation of the risk information suitable for the audience?

Or, were the decisions made in full knowledge of the accurate and appropriate risk
assessments? The ERM system cannot prevent decisions that with hindsight look poor.
One of the most challenging aspects of a CRO’s role is to continue providing risk
information even though the decision is different from that which the CRO might advise.

This example highlights the three parts of ERM leadership mentioned in Module 12:

1. leading the implementation of the ERM framework across the organisation, including
providing risk information

2. being part of the leadership of the organisation, including being part of decision
making, and

3. leading the work of the risk management function.
Problems can arise in all three roles.

Ideally, the CRO will implement an ERM framework which provides the right information to
the right people, that supports the decisions made (including providing risk metrics that
help make the decision work, whether it was the one favoured by the CRO or not) and
ensuring that the risk function produces high quality risk analysis and synthesis.
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Writing this review from the perspective of 2020 also brings into focus another major risk
event, one which has unexpectedly dominated the agenda globally during the year — the
2020 Covid-19 pandemic.

Covid-19

Major risk events tend to be analysed publicly some time after the event, as they are either
constrained with a single organisation or emerge as a result of complex interlinkages
between organisations which take time to unravel. However, CROs and risk departments
often have to react in real time when dealing with smaller risk events as they emerge, and
make recommendations based on incomplete and partial information.

The 2020 Covid-19 pandemic illustrates a mixture of both: it is a major risk event, but is
having to be dealt with by most, if not all, organisations in real time.

This section is being written in December 2020 - the first vaccination programmes are being
rolled out in the UK and the US, and the EU has just granted approval for the vaccine.
However a new mutation has just been identified, which appears to be far more contagious
and there is a threat of further, more draconian, economic and social lockdowns.

Background

During December 2019 a new Coronavirus, SARS-CoV-2, was identified, which results in a
disease known as Covid-19. This disease is highly contagious, but has a reasonably long
asymptomatic incubation period during which carriers can transmit the disease. It results
in painful and disruptive symptoms, which can persist for months. It is deadly to many of
those infected, especially those who are elderly or who have underlying health conditions.

By March 2020 the disease had spread widely across Asia, Europe and beyond, and most
countries began various programmes of lockdown — effectively banning a substantial
amount of economic activity and providing very substantial government support to a very
wide range of businesses.

The Response of Risk Managers

Prior to 2020, pandemic risk will have been on many organisations’ risk registers. It is most
likely to have been analysed as an operational risk scenario — for instance, ‘Let us assume
that 25% of our staff are off sick’, and possibly as a mortality risk scenario — for instance,
‘Let us assume that our mortality rates are 10% higher in one year than we expect.’

Pandemic risk was also on government risk registers. It was widely reported in 2020 that
pandemic flu was the highest impact risk identified by regular UK government risk civil
emergency risk reviews. Being reported is not the same as being believed. Being believed
is not the same as doing something about it. It is notable that those countries with recent
experience of fast-moving pandemics, notably in parts of Asia, seem to have been much
better prepared than countries without that experience. For most of Europe and North
America the last similar event was the influenza pandemic of 1918-1920.

This situation highlights two important factors in risk management. First, the pandemic is a
classic black swan risk: a risk that is very low probability with very high impacts and which
seems obvious in hindsight. It is very difficult to encourage people to think about mitigants
to black swan risks.

Black swan risks were defined in Module 15.
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Second, even if a Board was convinced that mitigants were required for a pandemic risk,
what, on its own, should it do. Put another way, the actions that have been taken by
governments worldwide in response to the pandemic were unthinkable in January 2020.
Any mitigant at organisational level could be swept away by a government action. Itis
impossible to know what actions a firm wishing to be well-prepared could take to be
confident of being better off as a result.

Perhaps the best strategy is to respond appropriately to the developing situation, which
indeed is how most organisations have had to react. Those with risk functions, it is hoped,
will have assessed the risks as they have been identified, and fed that intelligence into the
decisions made by their organisations. In this section, | have set out the examples of
emerging risk considerations. To provide some structure, the following material will use
elements of the risk taxonomy implicitly provided in Unit 3.

Financial market risks

This section considers market risk, interest rate risk, foreign exchange risk, basis risk,
credit risk, counterparty risk, liquidity risk.

In March 2020 the financial markets saw very significantly increased volatility, with very
substantial selloffs. During late February and early March both FTSE100 and S&P500 lost
about a third of their value. There were also wild variations in both government bond yields
and in bond spreads. During this period of volatility there were three main financial market
risk questions for financial institutions to address:

(a) What is this asset value and interest rate volatility doing to our current capital
levels? Do we need to take urgent action to return them to an acceptable level?

(b) How is the volatility impacting our risk limit system? Are we in breach of any of our
risk appetites, for concentration, liquidity, or value? Should we change our risk
appetite to accept any breaches as a temporary measure or should we take action to
restore exposure so that it is within appetite?

(c) To reflect the emerging situation, will the regulators make changes which affect the
capital and risk limits that are permitted? How quickly will the regulators respond?

Since March, most investment indices have rebounded very significantly. CROs have to
consider whether this is a signal of confidence in the economic future, or irrational
optimism signalling a future correction, perhaps once government support is withdrawn
and the true extent of economic scarring becomes clear, and advise their colleagues
accordingly. An organisation needs to understand its risks so that it is confident it is
resilient to responses at any point including at the two extremes.

Economic risk and strategic risk

For all organisations there was an urgent requirement to understand the potential impact of
government economy shut-down measures on their finances, and to work out how best to
access government support. Some organisations had no choice but to accept that support
as the price of staying afloat in the hope of better times to come. However, it is notable that
some organisations who had access to that support either turned it down or later returned
it, to mitigate reputational risk.
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For instance, in early December 2020, five major UK supermarkets collectively returned over
£1.5bn they had been granted by central government to cover local property taxes. This
illustrates how risk can be considered at different levels: at the organisation level, receiving
funding relieved pressure on the profit and loss account. At the sector level though,
receiving support while making additional profits was deemed to be reputationally difficulit.

Returning the financial support had important side effects. It sent a strong market signal to
all those reliant on the economic health of supermarkets — their suppliers, the investors who
own the properties they rent, the transport companies who provide their logistics, their
staff, the pension funds who rely on them, and their equity and debt holders. Returning the
money sent a clear message of economic strength.

Were the supermarkets which failed to announce such a move signalling relative economic
weakness, or were they signalling a higher risk appetite for reputational damage? What was
the CRO advising the Board?

It is not too early to consider strategic risk, especially at sector level. There are some
sectors — notably non-food retail and transport — and some locations — notably city centres
where there is a concentration of office space — that seem likely to emerge from the
pandemic with their previous strategic assumptions significantly changed.

The strategic risk will not be limited to single sectors and locations. There is a risk of
contagion to all organisations with economic exposure to them. CROs of all firms should
be starting to understand the extent of their reliance on other firms in their value chain and
possibly geographic location.

At the macro-economic level, governments around the world were faced with decisions that
relied on risk assessments. Fundamentally, governments had to balance:

. the health of their populations with their economic output

. their population’s demographics

. the costs of a slowdown

. the capacity of their health services, the mental health of their citizens

. the education of their children

. the impact on future tax rates

with

. different methods of reducing transmission

. testing facility and capacity

. disease transmission modelling, tracing functionality and/or building immunity

arrayed around a virus that is showing a tendency to mutate.

This dilemma illustrates how risk-related decisions need to be taken in real time, and often
without full understanding of the facts. All countries had access to some mathematical and
economic modelling to understand the risks, but modellers quite rightly pointed out that
their models were inherently uncertain and contingent on very significant assumptions.
Alongside the political imperatives (eg not to cancel Christmas, to ‘follow the science’ when
convenient — reminding us that political risk is real), it is clear that the possible scope of the
CRO’s remit is vast.
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Insurance and demographic risks

All organisations with exposure to life and health contingencies have had to reassess the
models on which they base their decisions. They were built on an assumption of relative
stability, and so the very unusual circumstances have tested those models. It will be some
time before it is clear how the year will impact models. It is possible that the increased
mortality in 2020 in many countries will result in any of reduced, unchanged or increased
mortality in future years, depending on which lives have been lost and how the future
longevity of those who have been sick will be affected.

General insurance companies have had significant exposure to risk. Business interruption
policies will often have a clause which provides coverage in the event of businesses being
shut by a disease. Claims under this clause are rare, and some insurers sought to exclude
all claims from Covid-19, relying on their understanding of what they had intended by the
wording in their policy.

However, a court case in the UK brought by the FCA, the UK conduct regulator, challenged
this interpretation, granting cover to many policyholders, but also making it clear that the
specific wording and the specific circumstances of the claimant need to be taken into
account.

This is an example giving rise to a number of possible risks:

. pricing risk (were products priced properly?),

. legal risk (were terms and conditions correct?),

. reinsurance risk (will the reinsurer pay?),

. reserving risk (do reserves have to be recalculated?),

. operational risk (do claims handlers know what to look for?) etc.

Not only will this case expose some insurers to claims they had not expected to cover, it
will have resulted in reputational damage to those insurers who chose to fight the court
case.

Operational risks

This section considers environmental risk, legal risk, regulatory risk, political risk, agency
risk, and project risk.

Although these risks are described separately in the taxonomy in Module 3 they are
grouped together for the purposes of this discussion. This grouping of similar risk types is
not unusual — for a Board presentation where it is important to present salient information
only to avoid overloading Board papers, it can be important to simplify the detail of what a
function is doing. All these risks are typically understood in a similar way — using
qualitative risk registers and high-level approximate financial analysis rather than detailed
mathematical modelling. They are also managed in a similar way — using good quality
processes and controls around those processes rather than mitigated mainly by holding
capital.

Most firms will have had business continuity plans in place, which will have been tested to
some extent. These will have included plans in response to office closures. However, the
usual expectation would have been that an office closure was localised and temporary.
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In response to this, the usual contingency plan would have been to transfer staff either to a
different office of the same firm or to a ‘Work Area Recovery’ site — a third-party office that
is kept available and ready to use on short notice. The expectation would have been that
customer-facing functions and those directly supporting them day-to-day would transfer
location and provide as good a service as possible. Some back-office functions, often
including risk and actuarial functions, would have either worked remotely or simply
suspended operations for a period.

It seems unlikely that any firm will have planned for a need to discourage or ban office
working for a period that at the time of writing has extended for nine months. Nevertheless,
most firms have proved to be extremely resilient, and have continued to work effectively
during the period of the pandemic. This has been the result of a combination of factors:
hard work by IT departments to change configuration and enable remote working, rapid
adaptation to new circumstances, temporary acceptance of risks that are not usually
tolerated, reconfiguration of offices so that they can be used as safely as possible by those
who cannot work remotely, and goodwill from staff and customers alike.

This widespread operational resilience to completely unexpected circumstances illustrates
the importance of understanding and managing operational risks. In fact, because of the
work that firms and their regulators had previously done, and did during the course of the
pandemic, most firms were able to respond very effectively. It is an undoubted success of
good enterprise management, and good ERM. The outlier firms which have not been able to
respond well will undoubtedly have seen their reputations significantly damaged.

This aspect of the pandemic also illustrates that risk scenarios are never going to be
perfect. The short-term office closure considered and the widespread staff sickness
modelled were not what happened. Nevertheless, they provided information which was of
use in managing the actual scenario.

Reputational risk

We have touched on reputational risk in our discussions of other risk types above. This is
not unusual. The risk of reputational damage is sometimes considered as a consequence
of other risk types rather than as a risk in its own right. The connection between a risk
event becoming known, any reputational damage occurring and any consequential loss of
customers or of profits is hard to describe accurately, since public opinion can be
mercurial.

The most advanced organisations will have involved their communications departments or
advisers throughout the pandemic to manage reputation proactively, ensuring that press,
government and regulators, rating agencies and customers have a good impression of the
efforts the organisation is making to mitigate the impacts of the pandemic. This work is
made considerably easier when the organisation has a good story to tell, so relies heavily
on other risk mitigation activity.

It is important not to forget the organisation’s own staff. Staff have a substantial influence
on public reputation, whether via social media or via their interactions with customers,
friends and family. An organisation whose staff can confirm that they have been treated
well and supported to juggle work and family commitments through an extremely unusual
time is more likely to maintain a good reputation.
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Summary

These observations are tentative and partial. The Covid-19 pandemic provides an excellent
real-life example of the landscape within which CRO’s, risk functions and ERM frameworks
will be tested, now and in the future. In due course, no doubt more detailed analysis will be
undertaken, and some of the observations made will prove to have been wrong. Future
CROs will learn from the mistakes of this generation of CROs to enable them to help their
organisations to manage their risks better.

Question

Outline the ERM lessons that can be learned from the Covid-19 case study (and therefore which
might be applied to manage future emerging risk situations).

Solution

. Emerging risks can have an extremely wide-ranging impact and should not be siloed into
traditional risk categories (eg pandemic risk should not be modelled uniquely as a
mortality risk, or an operational risk).

. Black swan events can have devastating consequences and should not be ignored because
they are thought too rare to occur.

. Risk registers are good places to record risks but not necessarily to drive action.
(Reporting risk is not the same as believing risk and believing risk is not the same as doing
something about it.)

. Countries with recent experience of pandemics, eg in Asia, were better prepared.

. More facilitation is needed to help stakeholders to engage with black swan events, to
discuss the interdependencies and to create a scenario.

In particular, understanding the reliance on other organisations in the value chain as well
as the impact of geographic location is important (contagion risk).
. The most resilient organisations were ones who:

- had well-developed BCPs and crisis recovery plans (although these needed to be
adapted, they provided a good framework of considerations)

- communicated reassuringly with staff and customers, and were accessible
- were able to support staff technologically, to work from home

- had staff who presented a positive view of their companies, eg via social media or
interactions with customers

- were able to adapt quickly to changing customer needs, adapting products and
services.

. It is important for an organisation to understand its operational risks and to manage them
through good quality processes and controls (rather than uniquely by holding capital)

. ERM must be dynamic — no matter how well-prepared an organisation is for an event; the
reality is one that is constantly changing and subject to uncertain actions by third parties.

For example, political risk is very real.
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It is unclear how the pandemic will impact on future modelling, eg of mortality /
morbidity. There is a lot of uncertainty involved.

Having the ability to assess and monitor risks quickly, so as to be able to feedback and
respond rapidly is important.

In presenting information to the Board, consideration should be given to what is salient
and to simplify the detail, so as not to overload the Board with information.

1.11 Risk transfer case studies

Honeywell (Lam page 124)
Barclays (Lam pages 124-125)

1.12 ERM Implementation case studies

As mentioned in Module 31, Appendix 3 of the IAA Note describes three examples of ERM
programmes in various businesses:

the successful implementation of an ERM strategy involving building a capital model in a
large insurer

a cautionary tale of an over-engineered ERM project in a large insurer

an apparently successful ERM project in a global insurer, but one where ‘success’ was
measured by the quality of the process, not the quality of the impact on business
outcomes.

The Actuarial Education Company © IFE: 2022 Examinations



Page 16 SP9-32: Case studies and problem solving

Lam’s lessons learned

Companies’ processes should allow them to learn from their own mistakes and from the mistakes
of other companies.

In order to avoid major losses and disasters, companies must have organisational learning
processes that enable them to:

. be open to discuss their own past mistakes
. be able to learn from those mistakes

. be aware of the mistakes of others

. adopt industry best practices.

These learning processes may include:

. internal meetings of senior executives and managers

. examination of external events and problems

. visits to other institutions to benchmark practices

. building a widely accessible and searchable database of insights
° training new starters in risk management

. recording losses in a risk event log

. reviewing important incidents and policy violations.

Examination of past events by Lam has led to seven key lessons.

Lesson 1 — Know your business

The most important lesson is that everyone from front-line employees to the Board should ‘know
the business’.

In credit risk management, ‘know your customer’ is a key tenet.

Everyone must understand how their accountabilities affect the risks of the organisation.
Business managers should ‘know the risks’ in the business.

Failure to know the risks led to the problems with Kidder Peabody where management failed to
supervise, understand and monitor the activities of the trading desk. The supervisors and
auditors did not understand the risks in the trading being undertaken.

In the case of Metallgesellschaft, the company failed to understand the cashflow risks inherent in
its hedging strategy.
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References and
further reading

Syllabus objectives

This module does not refer to any syllabus objectives.

It contains references to further reading you may choose to do either to enhance your wider
appreciation of the topics covered by the syllabus, or to look at after you have passed the
Subject SP9 examination, eg for CPD purposes.
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ERM in General

The Core Reading for Subject SP9 refers to part, but not all, of the following texts:

. Enterprise Risk Management From Incentives to Controls — Second edition — James
Lam.

Wiley, 2014. ISBN: 9781118413616
. Financial Enterprise Risk Management — Second edition — Paul Sweeting.
Cambridge University Press, 2017. ISBN: 9781107184619

. Note on Enterprise Risk Management for Capital and Solvency Purposes in the
Insurance Industry — International Actuarial Association

Published 31 March 2009
http://www.actuaries.org/CTTEES_FINRISKS/Documents/Note_on_ERM.pdf

. Insurance Criteria: Evaluating the Enterprise Risk Management Practices of Insurance
Companies — Standard & Poor’s

https://www.actuaries.org.uk/documents/insurance-criteria-evaluating-enterprise-
risk-management-practices-insurance-companies

. Risk analysis and management for projects: a strategic framework for managing
project risk and its financial implications — Institution of Civil Engineers, and Institute
and Faculty of Actuaries, 2002. Thomas Telford Ltd.

The following are well-established ERM textbooks which used to be, but are no longer required
reading for Subject SP9. They were not written specifically with actuarial students in mind:

. Simple Tools and Techniques for Enterprise Risk Management — Robert J Chapman.
Wiley, 2006. ISBN: 0-470-01466-0

. Quantitative Risk Management: Concepts, Techniques and Tools — McNeil, Frey &
Embrechts.

Princeton University Press, 2005. ISBN: 0-691-12255-5

Other general risk management texts and publications include:
. The Essentials of Risk Management — Crouhy, Galai and Mark.
McGraw-Hill, 2006. ISBN: 0-07-142966-2
. The Orange Book: Management of risk — principles and concepts — HM UK Treasury

https://www.gov.uk/government/publications/orange-book
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The Core Reading for Subject SP9 refers to the Core Reading from the following earlier
subjects:

. CS1 Core Reading
. CS2 Core Reading
. CM2 Core Reading
. CP1 Core Reading
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Specific ERM topics

Corporate Governance (Module 4)

UK Corporate Governance Code (2018):

https://www.frc.org.uk/directors/corporate-governance-and-stewardship/uk-corporate-
governance-code

Walker Review of Corporate Governance:

https://webarchive.nationalarchives.gov.uk/+/www.hm-
treasury.gov.uk/d/walker_review 261109.pdf

Mandatory risk frameworks (Module 5)
Solvency Il: http://www.bankofengland.co.uk/pra/pages/solvency2/default.aspx
ORSA: http://www.naic.org/cipr_topics/topic_own_risk_solvency_assessment.htm

Actuarial Profession: https://www.actuaries.org.uk/upholding-standards

Advisory risk frameworks (Module 6)

We highly recommend you take a look at The Orange Book. It can be downloaded at
https://www.gov.uk/government/publications/orange-book. It is easy to read and reinforces
many of the key messages from the SP9 course.

The Canadian Integrated Risk Management Framework was replaced in late 2010 with an
updated version called ‘The Framework for the Management of Risk’. This can be downloaded
from http://www.tbs-sct.gc.ca/pol/doc-eng.aspx?id=19422

The IRM/AIRMIC/Alarm standard and other useful risk management resources can be
downloaded from the IRM website at http://www.theirm.org

Behavioural finance (Module 13)

Nigel Taylor (2000), ‘Making actuaries less human: lessons in behavioural finance’, Staple Inn
Actuarial Society (SIAS):

https://sias.org.uk/media/1187/making-actuaries-less-human-lessons-from-behavioural-
finance.pdf
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Climate change (Modules 13 and 25)

The Prudential Regulation Authority (PRA) report entitled, “The impact of climate change on
the UK insurance sector”:

https://www.bankofengland.co.uk/prudential-regulation/publication/2015/the-impact-of-
climate-change-on-the-uk-insurance-sector

The June 2017 recommendations of the Task Force on Climate-related Financial Disclosures
(TCFD):

https://assets.bbhub.io/company/sites/60/2020/10/FINAL-2017-TCFD-Report-11052018.pdf
The May 2017, IFoA risk alert on climate change:

https://www.actuaries.org.uk/system/files/field/document/Risk%20Alert%20-
%20Climate%20Change%20FINAL.pdf

Copulas (Module 18)

Articles on copulas from Risk magazine:

https://www.risk.net/topics/copulas

Market Risk Management — The Greeks (Module 27)
CM2 Course Notes — The Actuarial Education Company

Credit risk management — Due diligence (Module 28)

For an extensive due diligence checklist see ‘The Financial Risk Manual - A Systematic Guide to
Identifying and Managing Financial Risk’ J. Holliwell, ISBN-13: 9780273624189.

Operational risk management — Tokyo-Mitsubishi and NatWest
(Module 29)

‘Risk Management’, Crouhy, Galai and Mark (page 597) ISBN-13: 978-0071357319
Capital (Module 30)

The following paper used to be, but is no longer, required reading for Subject SP9.
. Specialty Guide on Economic Capital — Society of Actuaries
Version 1.5, dated March 2004

https://www.actuaries.org.uk/documents/specialty-guide-economic-capital
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