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1 INTRODUCTION AND OVERVIEW

Appraisal and embedded valuation techniques have been in widespread use in the
wealth management industry for well over a decade and have generally served the
industry well in that time. They provide stakeholders with a value-oriented view of a
business that is not distorted by statutory accounting conventionsand so is
comparable across jurisdictions. The concepts and techniques used by actuariesin
these valuations have gained widespread acceptance from industry stakeholders
including management, shareholders, equity analysts and regulators.

However, in recent years some weaknesses in the methodology have begun to appear.
These have become particularly apparent in the light of the recent significant
downturn in global equity markets and accompanying reductions in interest rates.

The purpose of this paper isto examine the weaknesses in traditional appraisal
valuation techniques and propose some new and improved, practical techniques that
address these weaknesses. These “next generation” appraisal valuation techniques
produce results that we believe are more consistent with the valuation by the market
of equivalent instruments, hence the label: market-consistent val uations.

2 WEAKNESSES OF CURRENT VALUATION TECHNIQUES

The traditional methodology for calculating appraisal values can be characterised as:

adeterministic projection of distributable profits;

using best estimate, or prudent best estimate, assumptions;

discounted using a single risk-adjusted discount rate;

with an allowance for the opportunity cost of holding a specified level of capital.

Under this methodol ogy, the impact of risk on the value of the businessis allowed for
implicitly viathe use of arisk-adjusted discount rate applied to distributable profits,
which allow for the lock-in of capital required to support the business.

Over the years, these traditional valuation techniques have served the wealth
management industry well by providing insight into the financial drivers of value.
Unlike some other commonly used measures of financia performance, they have the
advantage of being realistic and responsive, and are not distorted by accounting
conventions.

However, traditional techniques suffer from a number of shortcomings, principally:

m no, or inappropriate, allowance for the cost of options and guarantees;

m capitalisation of mismatch profits that should only be recognised as they emerge
in the future;

m capitalisation of credit spreads that should only be recognised as they emergein
the future; and

m the use of an average allowance for the impact of risk on value which does not
change as the risk profile of the business changes and does not reflect the risks
inherent in an individual line of business.
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These shortcomings all stem from the use of a single risk-adjusted discount rate to
allow for both the cost of assuming risk and the costs associated with providing
capital to abusiness, and the lack of responsiveness of thisrisk discount rate to
changesin the profile of the business. Compared to alternative techniquesin use
today within the finance sector, this technique represents arelatively crude way of
valuing risk and capital costs. While it may produce a reasonable outcome in
aggregate for alarge, well-diversified wealth management company, this relies on the
selection of appropriate assumptions regarding the risk discount rate and the quantum
of capital assumed to be locked into the business. These assumptions are quite
difficult to set, particularly at a product level or for businesses with an atypical
product mix. Asaresult, traditional techniques can produce inappropriate results
when looking at the detail of value by line of business or the value implications of
specific management actions.

2.1 Options and Guarantees

Many insurance contracts offer policyholders various types of options and guarantees.
These are often in the form of embedded financial options, such asin the case of
investment account and traditional participating business. In addition, certain unit
linked contracts may contain minimum investment return guarantees, although these
are usually quite limited.

Often, the cost of these options/guaranteesis not explicitly considered in valuations
based on traditional techniques, but rather is allowed for implicitly on an average
basisin the assumed risk discount rate. Thisis particularly true when options
embedded in a product are hidden. Where an explicit allowance for the option cost is
made, afixed deterministic cost assumption is frequently used; for example the cost
of providing investment guarantees may be modelled as an annual expense, expressed
as a percentage of funds under management. Such an allowance istypically
determined at a particular point in time and then used at subsequent valuations, hence
it may not respond to changes in market conditions that could have a significant effect
on the cost of embedded options.

Neither of the above commonly used methods results in allowances for option costs
that are consistent with the pricing of similar options in the capital markets.

2.2 Failure to Recognise the Cost of Market Risk

Mismatch risks arise in awealth management business whenever revenues do not
perfectly match outgoings. Common examples include:

m feeson unit linked products set as a percentage of funds under management, while
expenses are fixed per contract in nature; and

m guaranteed liabilities that are backed by risky assets, for example backing an
annuity portfolio partially with equity assets.

In most of these instances, the insurer expects to make a profit to compensate for the
mismatch risk assumed. Traditional appraisal value techniques tend to capitalise at
the valuation date these expected future margins arising from the assumption of
mismatch risk, rather than leaving them to be recognised as the risk is borne and the
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profit realised. This occurs because the traditional valuation techniques do not take
proper account of the price of market risk in such circumstances.

To illustrate the point, consider the following example. Assume that an investor
borrows $100 at 5% pato be repaid in ayear’ stime and invests the proceeds in
equities with a best estimate return of 10% pa. Thisinvestor has assumed a mismatch
risk, and, on a best estimate basis, expects to make a profit of $5 in one year’ stime to
compensate for the risk assumed. Figure 2.1 illustrates the investor’ s position now
and in one year’'stime.

FIGURE 2.1

Sell a bond @

5%

Buy equity @ @
Net impact o o

Most people would readily agree that the value today of this position is zero; the
assets of $100 are exactly offset by the liability of $100. Using traditional appraisal
value techniques, however, we would determine the expected profit in one year’ stime
as $5 and then discount this at a risk-adjusted discount rate to give the value today.
However, if the expected profit in ayear’stimeis $5 and the value today is zero, there
is clearly no finite risk discount rate that will provide the correct result.

If we take the example one step further and now assume that instead of buying
equities with the borrowed $100, the investor invests in property assets, with a best
estimate return of 9% pa. Now the expected profit in one year’ s time has reduced to
$4, and, using traditional appraisal value techniques, we would probably say that the
value of theinvestor’s portfolio has decreased.

Thisillustrates one of the key principles of financial economicsthat is violated by
traditional appraisal value techniques, the principle of no arbitrage. This principle
providesthat it is not possible to make an immediate, risk-free profit, for example, by
simply switching between $100 of property and $100 of equity assets. Asthe
liabilities in the two examples are identical, the only way such a profit could ariseisif
the value of assets changes; in other words, if $100 of equitiesis not worth the same
as $100 of property. The traditional method must therefore be implicitly revaluing
assets.
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Whilst the above examples may appear ssimplistic, thistype of problem ariseson a
regular basisin the determination of appraisal values of wealth management
businesses. Consider the following example regarding the valuation of asingle
premium, non-participating, capital guaranteed bond.

Initial investment $10,000

Guaranteed return 4% pa

Guaranteed maturity benefit $12,167 after 5 years
Risk-free rate 5% pa

Equity return (best estimate) 10% pa

Ignoring any capital requirements, if we assume that the assets backing the liability
perfectly match that liability and are risk-free, we obtain expected profits of
approximately $100 per annum for each of the next five years. Discounting the
annual projected profits at the equity rate of return gives a net present value at issue of
$408.

Alternatively, if the backing assets are assumed to be invested in equities, then the
expected future profits would increase to approximately $600 per annum and the net
present value at issue, still discounting at the equity rate of return, increases to $2,446.
The apparent increase in value is artificial and results from afailure to adjust the
discount rate to allow for the additional mismatch risk assumed.

Traditional appraisal value techniques, however, do make some adjustment for the
cost of bearing mismatch risk by applying a cost to the capital required to support the
business. In Australia, thisistypically done by assuming that capital equal to the Life
Insurance Actuarial Standards Board (LIASB) capital adequacy requirement is held to
support the business. If we were to allow for the cost of capital on LIASB capital
adequacy requirementsin our example, the two values would reduce to $371 and
$2,083 respectively, however, thereis still a significant apparent divergence in value
caused by the difference in asset mix.

The market-consistent approach to valuation considers the value of at the assets and
liabilities separately. Theliability isarisk-free payment of $12,167 in five years and
so is discounted at the risk-free rate to give $9,533. The assets are worth their market
value today, which in this example is $10,000. The market-consistent value is
therefore $467.

2.3 Failure to Recognise the Cost of Credit Spreads

A particular example of the problem of capitalising mismatch risk marginsisthe
capitalisation of credit spreads. If, for example, the risk-free rate is 5%, and a highly
liquid corporate bond is yielding 6%, then this implies that the market is demanding a
1% credit spread for an investment in that corporate bond. This credit spread
COMprises:

m the expected cost of default;

m acredit risk premium for bearing the risk of default; and
m  anilliquidity premium (which would be small in this example).
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Using traditional techniques, the projected return on assets would usually be
determined by adjusting the 6% quoted yield downwards by removing the expected
cost of default. This adjusted rate would presumably be somewhere between 5% pa
and 6% pa, where the difference between the risk-free rate and the adjusted rate is due
to the credit risk premium and theilliquidity premium. As discussed in the preceding
section, traditional techniques would then result in this assumed margin above the
risk-free rate being inappropriately capitalised into the current value of the business,
meaning that we would implicitly be valuing the corporate bond at more than its
market value.

2.4 The Cost of Capital

Traditional appraisal value techniques include an allowance for a cost of holding
supporting capital, effectively being a function of the difference between the risk-
adjusted rate at which future profits are discounted and the assumed earning rate on
the capital. Thistraditional cost of capital combines an allowance for risk together
with the true economic costs associated with holding capital. The traditional cost
tends to be relatively consistent across companies and lines of business, being affected
only by the assumed mix of assets backing the capital, the assumed risk discount rate,
and the projected term of the portfolio of business.

There are two key shortcomings of this approach. Firstly, it gives the counter-
intuitive result that capital invested in riskier assets generates alower cost. Secondly,
it is not responsive to the specific risks associated with the business being valued.

It is sometimes argued that traditional appraisal value techniques make allowance for
changesin therisk profile of the business being valued by changing the projected
capital requirements. However, in practice, it is unlikely that the projected capital
requirements will be determined in such away that they exactly reflect the market-
based price of risk in the business.

An alternative approach to defining and measuring the cost of capital as part of the
market-consistent economic value framework is outlined below in Sections 3 and 4.
Under this alternative approach, the allowance for asset and liability risk is separated
from the determination of the cost of capital. The valuation impact of asset and
liability risk isreflected in the valuation of assets and liabilities. The cost of capital is
then determined explicitly by identifying the sources of the cost and quantifying the
valuation impact of each source.

3 MARKET-CONSISTENT VALUATION TECHNIQUES

3.1 Overview

M arket-consistent val uation techniques are based on a combination of financial
economics and corporate finance principles and provide solutions to the shortcomings
of traditional appraisal values discussed in Section 2. The key principles are
summarised in Appendix A.

By applying these principles to modify our traditional appraisal value approaches, we
can address the weaknesses identified above and place an objective, market-consi stent
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value on most wealth management assets and liabilities. In thisway, we can
determine an estimate of the economic value of the company itself.

In practice, we can estimate the economic value of any company by answering three
questions.

m  What isthe value of the assets held by the company?
m  What isthe value of the liabilities of the company?
m  What isthe value impact of conducting the business through a company structure?

We will now look at each of these items in more detail .

3.2 Valuation of Assets

When calculating a market-consistent economic value of a company, all assets should
be valued at market value. Market values for most of the assets of Australian wealth
management businesses should be readily available either from the balance sheet or
from internal management accounts. The main area of complication concerns assets
where market values are not directly available, for example for holdings in over-the-
counter options, or investmentsin illiquid property assets.

Asdiscussed in Section 2.2, traditional appraisal value techniques may implicitly
restate the value of assets to other than their market values, even though they are
apparently based on the market value of assets at the valuation date. The application
of market-consistent valuation techniques as discussed in this paper should guard
against such implicit revaluations.

3.3 Valuation of Liabilities

As wealth management liabilities are not traded in afree and liquid market,
determining a market-consistent value for these can be more difficult than for assets.
A market-consistent value is, by definition, arelative value. The value of a set of
liability cash flows is determined by reference to the values of traded assets and
liabilities. This ensures that the valuation of the wealth management business's
liabilities will be consistent with the market’ s treatment of risk and the appropriate
price or reward for risk.

To the extent that certain of the cashflows comprising the liabilities of awealth
management business can be directly replicated by traded assets, then the value of
those cash flows should equal the value of the replicating traded assets. However,
replicating assets are difficult to locate for alarge number of the cash flows
underlying the liabilities of wealth management businesses, and so numerical
techniques will be required to determine market-consistent values of these.

Financial economics provides us with a number of practical ways of determining the

market-consistent value of wealth management liabilities. These are discussed in
more detail in Section 4.2 below.

02/05/2003 14:46 R\SHAREHOLDER VALUE MANAGEMENT\MKTCONSVALN\IAACONVPAPER\MCVPAPER_FINAL.DOC/F



3.4 The Impact of Company Structure

The company structure through which the business is transacted may itself have a
positive or negative impact on value that should be taken into account in determining
the economic value of the enterprise. Thisimpact is excluded from the market-
consistent valuations of assets and liabilities discussed above, which represent the
value asif the assets and liabilities were traded in an open market.

The key components of (positive or negative) value in the company structure are:

m franchise value, which represents the ability to write profitable new businessin the
future;

the value of operating through alimited liability company structure;

taxation effects;

agency costs; and

the cost of financial distress, which represents the potential impact on the value of
the business should the company experience periods of financial distress.

Franchise Value

Franchise value represents the ability of the company to write profitable new business
in the future. It arises when a company is able to exploit its existing physical capital
base, experience and expertise, which form barriers to entry for new participants, in
order to sell new business for positive value, as measured on a market-consistent
basis. The market-consistent value of any company should reflect the market’s
expectations regarding the level, profitability and growth of future new sales.

The Limited Liability Put Option

Under Corporations Law, shareholders are generally not compelled to invest
additional capital into alimited liability company that has liabilities greater than its
assets. Thisability to walk away from a company that has gone bankrupt is of
potential value to investors, effectively giving them a put option on the value of the
company’s assets. Werefer to thisasthe Limited Liability Put Option (LLPO).

While for awell-capitalised wealth management company with effective regulation
this value should usually be small, it may become material for certain companies at
certain pointsin time.

Double Taxation and Tax Shields

In many countries, the taxation implications for shareholders of investing capital in a
wealth management company differ from those associated with taking on wealth
management liabilities and holding assets directly. The differences can typically be
divided into two opposing effects:

m double taxation of investment income; and
m tax shields and deferral.
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In Australia, these differences are relatively small due to the operation of a dividend
imputation system, which allows tax paid within a company to be used to offset tax
payable by investors on dividends. However, some taxation effects arise due to:

n imputation credits not being valued by the market at 100% of their face value,
which means that there is some residual value |oss due to doubl e taxation;
n the ability of groups of companies to manage their tax affairs on a group basis,

for example offsetting taxable profits and losses within group companies, or

deferring capital gains tax when assets are sold between group companies; and
m an asymmetry in the tax basis, whereby profits are taxed immediately, but

losses can only be carried forward and relieved against future taxable profits.

Agency Costs

Shareholders are likely to mark down the value that they place on a company’s capital
because they do not have direct control over itsuse. Thisisan example of the
“Principal-Agent Problem”, first discussed by Jensen and Meckling in the 1970s. The
principal (in this case the shareholder) cedes control to the agent (the management of
the company), but cannot be certain that the agent will aways act in the principa’s
best interests, which is to maximise value to the principal.

Agency costs can manifest themselves in a number of ways — company jets and
expensive boardroom fitouts are examples often cited, but other examples include
pursuing sales volume rather than profitability, expansion into markets or industries
where the company does not have a competitive advantage, or even outright fraud.
Perhaps a more subtle cost is that which arises from the different risk tolerances of
management and sharehol ders, which can occur because shareholders are able to
diversify away non-market related risk, but management, whose remuneration
depends on the performance of a particular line of business or project, is not.

Shareholders can mitigate the effects of agency costs to some extent by requiring
transparent management accounting practices and through independent audit.
However, these steps clearly have costs associated with them, and recent events
around the world have shown that they may not be as effective as previously thought.
Performance management systems that tie managers' remuneration to shareholder
value are another attempt to reduce agency costs.

Agency costs are generally thought to be afunction of free cash flow or free capital,
and in this way form a component of the economic cost of capital. The actual value
that shareholders place on agency costs will depend on a number of factors that are
difficult to quantify, including investors perceptions of the quality of management,
the quality of financia reporting, the company’s past practice in managing capital and
management incentives.

The Cost of Financial Distress

The ability of awealth management business to generate future cash flow is highly
dependent on it maintaining (or appearing to maintain) a strong capital position and
effective risk management procedures. While acompany is strong, it can carry on
writing profitable new business and its management is focused on day-to-day
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activities. When a company is experiencing financial difficulty, however,
management becomes focused on short-term issues, the company may have to start
spending material sums of money on expert advice, persistency may deteriorate, and it
will find it much more difficult to write profitable new business; all of which will
reduce the economic value of the company. This potential reduction in economic
value isreferred to as the cost of financial distress.

For most wealth management businesses, the main driver of the cost of financial
distress will be the impairment to the franchise value, although the potential costs of
the other items should not be underestimated. The impact on economic value of the
costs of financia distress will be influenced by both the probability of the company
falling into financial distress and the extent of the potential cost should that occur.
Note that in this regard, financial distress does not refer to the situation where a
company actually becomes insolvent, but rather a situation in which it is operating
close to insolvency.

The Economic Cost of Capital

The combined effects of the LL PO, double taxation, taxation shields, agency costs
and the cost of financial distress can be thought of as representing the economic cost
of capital. Thisisoften significantly lower than the cost of capital used in traditional
appraisal value calculations, as it does not include any allowance for the cost of
market-related risks in existing assets and liabilities.

Asthe level of capital in the company increases, the value of the LLPO and the cost

of financial distress decrease, and doubl e taxation and agency costsincrease. The
decrease in the cost of financial distressin isolation causes the economic value to
increase, however, thisis countered by areduction in economic value resulting from
changesin the value of the LL PO, double taxation and agency costs. Asthe level of
capital falls, the opposite effects occur. Theoretically thereis an optimal level of
capital that is sufficient to allow the company to write profitable new business without
restraint, but is not so excessive as to increase unreasonably other components of the
capital costs.

3.5 The Economic Balance Sheet

We can pull together each of the components of economic value, as discussed in the
preceding sections, into an economic balance sheet, asillustrated in Figure 3.1. From
the economic balance sheet, we are able to determine the market-consistent economic
value of the business under consideration.
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FIGURE 3.1

Economic Balance Sheet — lllustrative

Assets Liabilities

Market value of balance sheet assets 2,000 Market value of debt 50

Franchise value 100 Market-consistent value of liabilities 1,750
(including policy liabilities)

Limited liability put option 10  Agency costs 30

Tax shields 20 Double tax 20
Cost of financial distress 10
Economic equity 270

Total 2,130 Total 2,130

The market-consistent economic value of the company is then ssmply the economic
equity derived above. Note that thisvalueis derived as the difference between the
market-consistent value of the assets and liabilities of the business, and is readily
explained and understood as such. In contrast, traditional techniques determine the
value by discounting projected net cash flows with no explicit valuation of the
individual components of the economic balance sheet.

4 VALUING THE COMPONENTS OF THE ECONOMIC
BALANCE SHEET

In this section, we discuss techniques that may be used to determine the value of each
of the components of the economic balance sheet on a market-consistent basis. We
propose some practical techniques for valuing the more material components (ie
assets, franchise value, debt, liabilities). While certain of the other components can be
difficult to value, in our experience these tend to be less material and so we provide
some suggestions for valuing these approximately.

4.1 Determining the Market-Consistent Values of Assets and
Debt

Asdiscussed in Section 3.2, in most cases the market value of assets will be readily
available. Debt amounts should be restated to market value where material.

4.2 Determining the Market-Consistent Value of Liabilities

There are anumber of ways to determine a market-consistent value of wealth
management liabilities. Some of these are computationally easy, while others require
complex stochastic modelling.

Typicaly, complex methods are only required where there is material optionality or

asymmetric risk embedded in a product. These are most commonly found in
traditional participating and investment account business, although other features such
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as selective lapsation may result in asymmetric outcomes for certain other lines of
business. Fortunately, participating products with guarantees have not been sold on a
large scale by the Australian wealth management industry for a number of years, and
s0 it should be possible to determine a good estimate of a market-consistent value of
most liabilities using some relatively simple techniques.

4.2.1 Products with No Optionality

For products without optionality, the calculations required to value the liability are
relatively straightforward.

In theory, each of the projected cash flows should be discounted at arate that reflects
the risk associated with the cash flow.

Risk-Free Cash Flows

Let us return to the single premium, non-participating, capital guaranteed bond
example from Section 2.2. In this example we have afixed liability cashflow of
$12,167 duein five years. Ignoring mortality for the moment, thisis a guaranteed
cash flow and so we should value it using the yield on afive-year, risk-free zero
coupon bond. Assuming this rate to be 5% pa, the value of the liability would be
$9,533. The use of any other discount rate would produce a value that was
inconsistent with the price of the matching asset.

Cashflows with Diversifiable Risk

We can extend this argument to valuing cash flows that contain only diversifiable
risk. Let usnow introduce mortality risk into our example, with an assumed annual
mortality rate of 1% of theinitial population, and a death benefit equal to the
guaranteed maturity benefit of $12,167. Assuming all deaths occur at the end of each
year, we would have the following expected payouts.

FIGURE 4.1
$122 $122 $122 $122 $11,680

|
|
t=0 1 2 3 4 5

If we assume that mortality risk is uncorrelated to market risk, then it is possible for
the owner of thisliability, ie the shareholder, to diversify away thisrisk (by selling a
large number of these policies, by the use of reinsurance, or by investing in other
types of business where the risks are uncorrelated with mortality risk). In an efficient
market, there is no reward for assuming diversifiablerisk. Therefore, we are able to
discount the expected payouts at the risk-free rate to determine the market-consi stent
value of the liability. Assuming that the same risk-free rate of 5% pa appliesto al
time periods, then the market-consistent value of this liability would be $9,583.
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Cashflowswith M arket-Related Risk

We need to take a different approach when cash flows are correlated with asset
markets. Consider two assets each worth $100 today, one being an equity and the
other a government bond, both of which we intend to hold for ayear. Assuming a
one-year risk-free rate of 5% and an equity rate of return of 10% pa, our best estimate
isthat at the end of the year the equity will be worth $110, but the bond will only be
worth $105. We know that both are worth $100 today, so we must infer from this that
the market istelling us that the additional market-related risk associated with
investing in the equity rather than the bond is worth 5% pa. Thus, to value the two
assets today, using a discounted cash flow method, we should use a discount rate of
5% for the bond and 10% for the equity. Using these rates we obtain the market value
of each asset today of $100.

Simply put, the appropriate risk discount rate for asset-related cash flowsisthe
expected earning rate of the asset.

This principle applies not only to the value of assets, but aso when valuing cash flows
that are themselves derived from asset values. To take another simple example,
consider a $10,000 single premium unit linked product with a 1% annual management
charge due at the end of the year. Asthis cash flow depends entirely on the value of
the investment assets at the end of the year, then the market-related risk associated
with the cash flow is the same as that of the investment assets. Thus, the appropriate
discount rate depends on the asset mix of the investment assets.

In this example, if we assume that the assets are invested in equities, then our best
estimate of the annual management charge cash flow in one year’ stime is $110.
Discounting this at 10% gives a value of $100, or 1% of the value of assets today.
Alternatively, if the assets were invested in government bonds, our expected charge
would be $105, which, discounted at 5%, also gives avalue of $100 or 1% of today’s
assets.

Certainty-Equivalent Techniques

The complication with the above approach is that it requires us to use a different risk
discount rate for each cash flow in our projection. The solution to this problem isto
use the certainty-equivalent approach. Thisworks by risk-adjusting the cash flows to
remove the market price of risk and then discounting all adjusted cash flows at the
risk-free rate. The certainty-equivalent approach is closely related to the stochastic
risk-neutral approach used for option pricing.

In the above example regarding the annual management charges on a unit linked
bond, we have shown that the value of next year’s charge today must be 1% of

today’ s asset value, ie $100. Mathematically we could have obtained this result by
choosing any future investment return assumption we liked, as long as we used the
same rate to discount the projected cash flow. Thusto simplify our calculations, we
could have assumed that the equities will only earn the risk-free rate in the future (ie
that the risk premium for all assetsis zero) and then discounted the resulting projected
cash flow at the risk-free rate.
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The certainty-equivalent approach is an extremely powerful tool in the determination
of market-consistent valuation results. It allows us to determine market-consistent
valuation results easily for many wealth management products. Moreover, because all
cash flows are discounted at the same discount rate, it means that we can use existing
appraisal value models with little in the way of modification.

The approach represents a significant advancement on traditional techniques by
removing the need to determine appropriate risk discount rates and capital levels,
issues which have caused considerable debate in the industry for some time.

It isimportant, however, to remember that the cash flows projected using a certainty-
equivalent technique are no longer real world cash flows, and so it is not possible to
use them for other purposes such as business planning. In order to derive cash flows
for profit projection or business planning purposes, we simply rerun our projection
models with investment assumptions set using a traditional best estimate approach.

Appendix B contains a more detailed example of the application of this approach.

Cash Flowsthat are Partially M arket-Related

Until now we have assumed either that cash flows have no market-related risk or that
it is easy to observe their degree of market-related risk by examining the assets with
which they are associated.

In practice, however, there are a number of cash flows relevant to wealth management
products that our instincts tell us may be related to market movements, but there is not
adirect, observable correlation. Examplesinclude lapse rates, morbidity rates and
potentially expenses.

The certainty-equivalent technique applies equally to such cash flows. The cash flow
under consideration should be adjusted from its real world projected valueto its
certainty-equivalent value. The cash flow may then be discounted at the risk-free rate
along with the other cash flows in the model.

The conversion of such cash flows from areal world basis to a certainty-equivalent
basis requires an assessment of the degree of market-related risk inherent in the cash
flow. Thisassessment may be made on the basis of sensitivity testing or statistical
analyses. In most cases, a significant degree of judgement will be required in addition
to numerical analyses due to the difficulties involved in obtaining a sufficient volume
of credible data.

Deter mining the Risk-Free Rate

The choice of an appropriate risk-free rate is a key consideration in applying the
certainty-equivalent method.

Traditionally, actuaries have used government bond rates at appropriate durations as
proxies for risk-free rates. However, recent research suggests that government debt
may be a poor choice as a proxy for the risk-free asset. Thisisdue to political
influences on the supply of government debt which mean that shortages or even a
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complete lack of supply can occur at certain places in the maturity spectrum, which
can impact the shape of theyield curve.

Over recent years, the banking and finance community has moved away from using
government bond rates to using swap rates as a proxy for risk-free rates. Swap rates
essentially represent the rate at which a high credit quality company can borrow,
provided it maintainsits credit rating. The advantages of using swap rates over
government bond rates are:

m globa swap markets are extremely liquid, and far more so than most government
bond markets globally;

m being synthetic instruments, swaps are largely immune from supply and demand
irregularities such as those that affect government bond rates; and

m swap rates appear to be more consistent with the market prices of traded
derivatives than are government bond rates, which is particularly important when
the risk-free rate is used along with other asset pricesto calibrate stochastic
economic valuation models.

Summary

In this section, we have shown that the market-consistent valuation of liabilities for
products with no optionality can be determined in arelatively straight-forward manner
using the certainty-equivalent approach by:

m  assuming all assets earn the risk-free rate;

m adjusting non-asset-related cash flows to remove the market price of risk where
material; and

m discounting al adjusted cash flows at the risk-free rate.

4.2.2 Products with Optionality

The certainty-equivalent approach can be easily applied in situations where al cash
flows are fixed or linearly related to underlying market returns and values. Further
consideration, however, is required where cash flows react in anon-linear or
asymmetric nature to changes in market returns and values. The most common
example of thisisaminimum payment guarantee, such as exists in investment
account or traditional participating business.

Where material non-linear or asymmetric cash flows (options) exist, we need to use
option pricing theory to determine a market-consistent value of the liabilities.

Option Pricing Formulae

For ssimple options, it is usualy possible to value the liability, at least approximately,
as a combination of the certainty-equivalent liability ignoring the option, plus an
option whose value is determined either by reference to traded options or by using a
pricing formula. For example, a single premium unit linked policy with areturn of
premium guarantee may be valued as a non-guaranteed unit linked policy plus a put
option on the fund with a strike price equal to the initial premium.

02/05/2003 14:46 R\SHAREHOLDER VALUE MANAGEMENT\MKTCONSVALN\IAACONVPAPER\MCVPAPER_FINAL.DOC/F



We can also use option pricing formulae to value many of the participating business
types seen in different markets, where the participation is defined by atariff formula.
Option pricing formulae are, however, more difficult to apply to the more complex
discretionary participating business that forms alarge part of the closed books of
many Australian insurers. Thisis because of the number of path-specific elements to
these policies (specifically the reversionary and terminal bonus structure and asset
mix) and because of the operation of statutory funds, which means that shareholders
participation in profits operates at the fund level rather than at policy level.

In order to determine an accurate value of most of the options and guarantees
typically found in Australian wealth management businesses it would be necessary to
use stochastic techniques, as described below. However, in many cases, the
materiality of these guaranteesis such that an accurate determination of the valueis
not warranted. In these cases the use of replicating portfolios and option pricing
formul ae as approximations may give sufficiently accurate results, depending on the
purpose of the economic valuation being undertaken.

Stochastic Modelling

For some participating products, the liability risk profile is too complex to be valued
accurately using the analytic solutions described above. This may arise because:

m thelevel of guarantees depends on the historical asset returns (ie path-
dependence); and/or

m discretions available to management to alter the guarantees (through bonus policy
and asset mix) and to policyholders to choose when they realise their policy, can
have a material impact on their eventual cost.

Where an accurate valuation of such productsis required, stochastic modelling is
usually the best approach. To obtain avalue of liabilities using stochastic modelling,
we need the following components:

m A suitable asset model

The first key requirement is that the asset model is arbitrage-free, which means
that it will return a unique price for any asset no matter what the holding period.
The second key requirement isthat it be calibrated to observed market prices at
the valuation date. The calibration data set will usually contain at least the
prevailing yield curve (to generate the term structure of interest rates) and the
prices of certain equity options and interest rate swaptions.

m A liability model

In some cases the model used for deterministic policy liability or economic value
projections will suffice, but typically the products will need to be more heavily
grouped in order to achieve acceptable run times for multiple scenarios. The
method of grouping should, however, be approached with care. Asoptions, by
their nature, do not average out, it isimportant to group according to the features
that drive option prices, for example term to maturity and the relationship between
underlying asset values and projected guaranteed values.
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m A modd of the interactions between assets and liabilities

This model should reflect the following features of the business, including how
they may be expected to change in response to changing asset and liability values:

0 asset strategy;
0 bonus policy; and
0 policyholder behaviour.

These factors can have a significant impact on the cost of guarantees, soitis
important to reflect them as accurately as possible. Asan example, it may be
possible to reduce the cost of guarantees to close to zero through a strategy of
matching projected guaranteed payouts with risk-free assets. On the other hand,
more aggressive asset mixes can result in significant guarantee costs.

Once these models are in place, market-consistent values are determined by:

m generating alarge