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In pricing for long-term commitments, the problem is to equate the future income to the 
future benefits and expenses. A funding method has to be chosen to develop and implement 
a solution. Monitoring is very important and is done every one to three years. 

13.13.3 Funding methods in general 

In deciding on an appropriate funding method, IwO criteria should generally be satisfied: 

member benefits shou ld be fully funded by retirement; and 

the fund's assets should equal or exceed the minimum benefits payable if all 
members exited. 

Funding methods generally fall into four groups. These are: 

• pay as .1'011 go (PAYG) - do not fund in advance but pay benefits and expenses as they 
fall due for payment, which doesn't meet the cri teria outlined above but is common in 
the public sector; 

• accrued benefits - fund the present value of benefits wh ich have accrued during the 
time period and pay current expenses; 

projected benefits - fund the present value of all future benefit payments and 
expenses; and 

initial fllnding - fund all benefits and expenses at the beginning, which is likely to 
require a lot of money at that time and can therefore be ignored fOf the remainder of 
this discussion. 

Typically, we would recalculate the required contribution rate at regular intervals - such as 
everyone to three years. This enables the contribution rate to vary to reflect deviations in 
actual experience from thm assumed. 

The required contribution rate is the solution to the equation: 

PY(contributions) = PY(benefits) + PY(expenses) - assets 

where PYO indicates present value and the contributions and benefits are calculated in 
accordance with our funding method. 

13.13.4 Funding methods - accrued benefits 

The major funding method in the accrued benefits category is the projected IlIIit credit 
method. Under this method, the required contribution rate over the next year comprises two 
parts, both expressed as a percentage of one year's salary: 

the value of future benefits payable in respect of service accrued over next year; and 

one year's amortization of the difference between (a) the val ue of future benefits 
payable in respect of benefits accrued from service up to the valuation date and (b) the 
assets, where the amortization occurs over a relatively short period oftime. 

This method is required under US accounting rules for the detennination of superannuation 
costs to be charged to the employer's accounts each year. As a result it is in widespread use. 
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Example 13.9 Projected unit credit method 
WidgetMaker is a company with an annual salary bill of$IO million. The value 
of future benefits in respect of service accrued over the next year is S I million. 
If accrued benefits are ,,,,orth SI5 million and the assets are $13 million. we also 
need to fund the $2 million deficiency. Amortizing over five years means that we 
must contribute $0.4 million this year. Therefore, the total contribution is 51.4 
million. 

Dividing by total salaries gives a contribution rate of 14 percent. 

13.13.5 Funding methods - projected benefits 

The majJr funding method in the projected benefits category is the aggregate method. 
Under this method, the required contribution rate is calculated as: 

the value of all future benefits payable. less the assets held; 

divided by 

the value of all future salary payments to existing members. 

Example 13.10 Aggregate method 
Assume that the value of future benefits for future service of existing WidgetMaker 
staff is $22 million. Then the total value of future benefits for existing staff is $37 
million. As the assets are $13 million, we need to fund $24 million. 

If the value of future salaries for existing staff is $200 million, the contribution 
rate is 12 percent. 

13.13.6 Funding methods - projected unit cred it versus aggregate 

If actual experience precisely matches our assumptions, the contribution rate for an 
individual member under the projected unit credit method will generally commence at 
a lower rate than under the aggregate method. However. it will increase as the member's 
age increases until it exceeds that under the aggregate method, which will remain a fixed 
percentage of salary for the term of the member's membership. 

In Examples 13.9 and 13.10, the projected unit credit method gave a higher contribution 
rate but you should be able to see that this was because of the need to fund an accrued 
benefit deficit . See how the answers would change if the assets were $15 million. 

13.13.7 Responsibility and authority for making choices 

This is a key issue because many countries have detailed laws, rules and regu lations that 
need to be followed. Some of these are accounting rules. 

Quoting again from Actuarial Standard of Practice NO.4 (p4): 

The actuary may have the responsibility and authority to select some or all 
actuarial assumptions, actuarial cost methods, asset va luation methods. and 
amortization methods. In other circumstances, the actuary may be asked to 

• .. . ~ .. ' , .... 
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advise the individuals who have that responsibility or authority. In yet other 
circumstances, the actuary may perform actuarial calculations using assumptions 
or methods prescribed by applicable law or selected by others. 

13.13.8 Wider applications 

These concepts are applicable 10 any problem where costs have 10 be spread over material 
time periods. The issues are all about how quickly funds should be built up 10 meet the 
benefits and how the system can respond to changes in experience. 

Some other applications include: 

funding long service leave liabilities; 

funding higher education research students; and 

the financial implications of protecting timber plantations from the risk of fire. 

Details will depend on the benefits to be met and practical ways of expressing the costs. In 
the case of superannuation, those costs are nonnally expressed as a percentage of salaries . 
In other cases it is usually better to express costs as a proportion of some ongoing relevant 
quantity rather than as a fixed monetary amount. 

13.14 Practical implications for actuaries 

13.14.1 What professional implications are most common in pricing? 

A primary objective of being a professional is to serve the public and the public interest. 
However, pricing actuaries also have responsibi lities to all the stakeholders mentioned in 
Section 13.2.2. The best actuaries are experts at balancing all of this, which is indeed very 
challengi ng. Actuaries need to help the company's mission of providing products that help 
the public. Balancing all these interests is easier if the products priced are both competitive 
and profitable. 

Another important consideration is to ensure that you are qualified to price the product. Do 
you have the necessary knowledge and experience to handle Ihe project? If you don'I, the 
result may not benefit the public or the other stakeholders. In this situation it would be best 
to take the steps necessary to ensure that a qualified person supervises the project. 

The actuarial profession has worked very hard over the years to build and maintain its 
reputation. Your goal should be to have your work have the same result. 

13.14.2 Consideration of overheads in pricing 

How should overheads be taken into account in pricing? This is an issue discussed at some 
length by Chalke (1991) and Robinson (2007). Robinson (page i) states the fol lowing: 

One outworking of this orthodox thinking is the common practice among pricing 
actuaries to apply the cost-plus paradigm (explicitly or implicitly, modified or 
not), to allow for a share of company's overheads in pricing. and to measure and 
rank products according 10 their profit performance on a full cost allocation basis. 

[n many cases, pricing expenses on a fully-allocated basis will make it impossible to meet 
profit objectives. especially if a company has high per-unit expenses. In this case, Robinson 
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would recommend pricing wi th as much of an expense allowance as possible. While there 
are examples where pricing is done on a completely marginal basis. and it is possible that 
the other products the company sells can cover the fixed expenses, this is a risky strategy. 
Many companies have run into serious financial trouble by using a marginal pricing 
strategy. A common approach is to price for the per-unit expenses that are thought to be 
typical or an efficient company. It is very helpful if the product makes some contribution to 
overheads, because any contribution reduces that which has to be made by other products. 

Setti ng expense assumpt ions is challenging and involves more than doing a routine study 
of the company's expenses. It is critical to look at a "total company" model to sec how 
much each product contributes to overheads and profit and also to eval uate the company's 
situation in totai. 

It is not always wrong to price based on a fully-allocated approach. There are instances 
where it d~esn 't lead to the wrong strategic choices. And. after all, if the total overheads are 
to be covered then some products will have to contribute a higher share. 

In fact, economics tells us that each product has an optimum price in each market. Relative 
to this price, if the price is increased (to increase unit profit) or reduced (to increase sales), 
the contribut ion to overheads is reduced. Thi s lends support 10 Robinson's view that 
expense all owances in pricing should generally reflect competit ive pricing. 

For some products. this may mean that il is not possible to expect to recover even marginal 
costs from the product. If it is reasonable to expect sales of such products to lead to sales 
of very profitable products. it may be appropriate to price for a loss. However. it should be 
obvious that great care should be taken to limit the use of such loss leaders. 

Note that "honeymoon" interest rates on mortgages and credit cards are an example ofloss 
leaders actually built into a product design. 

In the end, if the company's total expenses are not actually met from expense allowances 
and extra profit margins (above the product targets), it is nOi ach ieving its profit objectives 
and will need to find strategies to address this problem. This may include a revision of 
product pricing. 

13.14.3 Actuarial assumptions and the future 

This is the ti tle of an article written by Phillips (1998). He states (p7): 

The actuary cannot and should not attempt to estimate or predict the future. This 
would reduce actuarial work to guessing .... What then is the relationship of 
an actuaria l model to the future? An answer is "none." What is the likelihood 
(probabi lity) of the fu ture turning out to be as depicted? Close to zero. So then 
can't a model predict the future? No! The future depicted is what it would look 
like if all the assumptions were fulfilled. 

Along the same lines Trowbridge (1989, p67) comments: 

Actuarial assumptions often, though not invariably, relate to a long span of time. 
not infrequently fi fty or more years. The ability of humans to predict even short
range futu re events is severely limited and forecasting ability diminishes rapidly 
as the time span lengthens. 

One th ing that is certain about the projections in actuarial models is that they are wrong. 
The chance that the models will be exactly correct is zero. But they can still be useful. The) 
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are helpful in testing pric ing, but it is important to know our limitations in projecting the 
future. Actuaries shouldn't suggest that they can do more than this! 

13.15 Key learning points 

The pricing process is a good example of the application of the Actuarial Control 
Cycle. 

In pricing, there are two main objectives - competitiveness and profitability. The best 
actuaries are good at balancing these two goals. 

There are many stakeholders involved with insurance and financial enterprises. They 
all have their own goals, and actuaries need to be aware of all of them. 

Setting a price means to choose a set of prices. This can be done by choosing a price 
that is competitive or by solving for a price that considers a projection of claims, 
expenses and profit. Testing a price means to evaluate the financial implications of a 
set of prices. 

Developing a product, which is an iterative process, typically involves considering 
many different product designs and sets of prices before making a final decision. 

There are several different approaches to pricing for fixed expenses. It is important 
to keep in mind that truly fixed expenses don't change if the size of the business 
changes. It is common to price for something less than fully-a llocated expenses. 
One approach is simply to use theoretical per-unit expense levels of a large, efficient 
company. In this case, unallocated expenses must be met from aggregate profit margins 
or managed down. 

• When pricing a product, actuaries should consider the impact on sales of various 
sets of prices. If a change in pricing is expected to cause a large change in sales, the 
product is in the commodity category. If a change in pricing has little impact on sales, 
it is more of a niche product. Commission levels paid to sales intermediaries also 
affect sales. In theory, a three-dimensional graph could be constructed where sales are 
a function of price and commission levels. In practice, it is difficult to construct such 
a graph in an accurate way. 

It can be easy or very challenging 10 set assumptions. With common products there 
is usually much helpful data. With new products it can often be very difficult and 
actuaries have to be more creative. This can be very interesting work but it also means 
that there is more risk that the assumpt ions cou ld be inaccurate. 

There are many ways to measure profitabi lity; and each approach is appropriate 
in some situations. Profit objectives shou ld be set to meet the needs of the owners 
of the business. 

A well-written pricing report describes the product design, the recommended prices, 
the key assumptions and the profitability. The profitability discussion needs to say 
whether profit objectives are met and what the risks are that could lead to different 
levels of profit - either better or worse. This report is what is relied upon by the team 
that decides whether or not to implement the product. Often the team will suggest 
changes, in which case the actuary repeats several of the steps in the pricing process, 
result ing in a new draft of the pric ing report. 
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Sensitivity testing is critical 10 understanding the fi nancial risks of a product. Thi s 
testing involves profi t testing with various assumptions and could include scenario 
tests with particular combinati ons of assumptions. The results of these tests should be 
included in the pric ing report. 

After a product is introduced it is important to monitor the financial results of the 
product. This is si milar to sensitivity testing in that profit testing is done with different 
assumptions. However, it is different in thai Ihe assumptions tested are based on how 
the product has perfanned since it has been introduced. The nature of the product 
determines how frequcnl ly it shou ld be mon itored. 

With long-Ienn commitments, such as defined benenl superannuation, it is important 
to determine the appropriate level and pattern of comributions that wit! be made. In 
thi s ~nd of actuarial work, it is more important to equate the future income to the 
benefits and expenses than it is to focus on profit. 

In pricing, it is important to act professionally by servi ng the public and the stakeholders 
of the business. It is a lso important to ensure that you are qualified to price each 
product. If you are not qualified, there can be negative implications for you and the 
business that sells the product. It a lso harms the reputa tion of the actuarial profession. 

One thing that is certa in about the projections in actuarial models is that they are 
wrong. The chance that the models wit! be exactly correct is zero; but they can stit! 
be very useful. They are hel pful in testing prici ng but it is important to know our 
lim itations in projecting the future. Actuaries shouldn 't suggest that they can do more 
than this! 
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Fred's Coffee Shop - Assets 
In Chapter ]4 an asset is defined as "something that you own and from 
which you can derive some value." What does fred's coffee shop have in the 
way of assets? 

While Fred may not own the building that houses his shop, it is likely that 
he will own the furnishings and equipment. Also, at any time he will have a 
supply of the ingredients for the food and drink he sells and he will have some 
cash on hand so that he can give customers change. These assets are a necessary 
part of running the business. 

There are other assets where Fred has a degree of choice. When there is money 
left o \it!r at the end of the day, he may keep it in a checking account or call 
account ready to pay bills. If the bills are not due immediately, he may be able to 
earn a higher rate of interest by placing the money on deposit for a short term. 
Other funds may be put aside for long·term purposes, sllch as eventually buying 
the premises. In this case, Fred can choose from a wider range of assets, such as 
investments that have a longer term or are more variable in return. He can also 
use the choice of assets to manage his overall risk. For example, he may believe 
that the price of coffee beans will be increasing and so choose to buy a large 
supply today or to negotiate a contract for future delivery at the cu rrent price. 

So Fred will have some regard to his outgOings when he makes choices about 
which assets to hold. However, for a coffee shop, this is only an incidental part 
of ru nn ing the business. For many types of financia l institutions, Investment 
decisions are of fundamental importance. While a company's actuaries rna)' 
not be directly involved in the investment process, they have an important role 
in understanding the interaction between assets and liabilities and in ensuring 
that their management is coordinated. 

Fred will be required to complete financia l statements in order to compute 
his tax payments and perhaps also to show his bank that hi s shop is solvent 
and the loan likely to be repaid. To do so, he will have to place a value on his 
assets. Depending on the accounting practices where he lives, there may be 
some flexibility available, such as with regard to depreciation schedules for his 
espresso machine. Even for a coffee shop, there can be different approaches 
to the val uation of assets, which can lead to somewhat different views of the 
financial position of the business. For a financial institution with long· term 
investments, the issue of valuation is very significant. 

• 
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Chapter 14: Assets 
by Richard Lyon 

14.1 Introduction 

In this chapter, we consider assets. 

393 

Actuarial calculations, such as liabi lity valuations and product pricing. are meaningless if 
the supporting assets do not exist or are not well managed. 

[n this chapter, we discuss the nafUre of assets (14.2) and their valuation ( 14.3), This 
discussion is quite brief. because it is supported by a more detailed paper by Frank Ashe l 

that can b!found on the CD. 

There afC risks to the va lue or assets. These vary in likely impact according to the nature of 
the asset, as we will see in 14.4. 

While these ri sks are interesting in themselves, the particular risks that most concern 
actuari es are those relating to the interaction between assets and liabilities. After all, we 
have not achieved a particularly good outcome in avoiding an asset risk if our liabilities 
have grown faster than our assets. We discuss asset-liability management in 14.5. 

There are severa l constraints to asset management and asset-liability management. 
including legislative and regulatory requirements. We discuss these in 14.6. 

We end the chapter with brief comments on the practical implications for actuarics (14.7) 
and recap the key learning points (14.8). 

14.1.1 Whatareassets? 

A simple definition of an asset is that it is something that you own and from which you 
can derive some val ue. For many individuals, assets wi tl include a house and its contents. 
a car and financial assets such as cash, a bank account, some form of interest in a managed 
investment fund and perhaps a direct holding of corporate stock . 

The assets ofa business would include tangible assets like these and il/tangihle assets such 
as registered trademarks and copyright from which the business expects to gain value. 

14.1.2 Assets in t he accounts 

In Chapter 12, we saw how liabilities and assets fit in the financial statements or accounts 
of companies. It is worth repeating Figure 12.1 here: 

1 Mlnvestments.M which is based on his original Chapter 12 of the same name in Understanding 
Actuarial Management (2003). 

- { . '\ . . . . . 
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Figure 14.1 

Equity 
Assets 

Liabilities 

The same picture can be considered to apply to an individual asset. For example, your 
equity in your car is the difference between the value of the car and the amount that you 
owe on the loan that you took out to purchase it. 

An accounting definition of assets 

The International Accounting Standards Board (lASS, 200 [) defines assets as follows: 

An asset is a resource controlled by the enterprise as a result of past events and 
from which future economic benefits are expected to Aow to the enterprise. 

Although there are technical niceties in the wording, this definition is close to our simple 
definition in 14.1.1. 

14.1.3 Asset valuation terms 

In discussing or rcporting the va lue of assets, several ditTerent terms are used, including: 

Cost price 

As the name implies, this is the amount originally paid for the asset. 

Book value (or carrying value) 

Literally. this is the value at which the asset is held in a company's accounts. In this chapter, 
we use Ihis meaning. However, note that other people often use this term to mean either 
cost price or a formula-based value dcrived from the cost price. for an asset that may be 
held at a ditTerent value in the accounts. 

Amortized cost 

For assets with a fixed tcrm to expiry, the original cost price may be amorti=ed over that 
term. Thus the amortized cost of a patent with 10 years of exclusivity remaining and 
acquired for $95.000 will be S85.500 after one year (assuming that there is no value at the 
end of the 10 years). Similarly. the amortized cost ofa $100.000 bond, maturing in 10 years 
and purchased for $95.000. will be $95.500 after one year and $100,000 just before the 
principal is repaid. In these examples, we have used straight-line amortization, but other 
approaches are also possible. 
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Market va lue 

The market value of an asset is the amount that can be realized by se lling it at that time 
on the open market. Many assets are actively traded, so their market prices can be easi ly 
identified. Examples include Jisled company stocks (those listed on a stock exchange such 
as the New York Stock Exchange) and many government, semi-government and corporate 
bonds. which are traded o l'er-lhe-co/llller (directly between buyer and seller) rather than 
at physical exchanges; but for which the current market price is always readily available. 

Expert valuers can estimate the market value of assets, such as property, for which there is 
no objective market price. Valuations are typically based on recent sales of similar assets. 

Fai r va lue 

Whi le int, nded to represent the current value of an asset, market value as defined above 
may not represent the amount that wou ld be paid by a willing buyer to a willing seller - the 
fair value. 1 [fthere is a significant surplus of buyers, market value is li kely to exceed fair 
value, but it can also be well below fair value (and even effectively non-existent) when 
there are few or no potential buyers at the time. This is not uncommon for illiquid assets, 
but it can also be seen in market bubbles and busts, which can not be rationally explained 
in terms of changes in the fundamental value of the assets. 

Accounting standards increasingly require companies to show assets at fair value, or at 
least to ensure that they are not shown above fair value. 

Usefu l val ue (or special va lue) 

Some assets may have a demonstrably greater val ue to a company than their fair value or 
market va lue. For example. software may have been heavily tailored to su it a particular 
company's operations. It clearly has a significant value to the company, which would be 
unable to operate without it, but it may have very little value to any other company. 

In some cases, an asset might have a special value to one potential acquirer. A common 
example is that the va lue (per share) of a listed company's stock to an intendi ng purchaser 
of the whole company is greater than the market price of shares before a takeover bid is 
announced. l 

Mark-to-model 

When an asset is valued with reference to a pricing model. the valuation is referred to :'5 
mark-Io-model. A valuation at market value is called mark-Io-markel. 

Mark-to-model valuations are used where no obvious market value exists. perhaps becau~e 
the asset is particularly complex or unusual. Arguably, they should also be used when 
market value is clearly different from fair value - but thi s argument doesn't address the 
question of how to tell that this is the case. When demand for an asset has collapsed \vhat 
is its fair value? 

~ This definition is analogous to that set out in 12.3.4; refer to Martin and Tsui (1999) or accounting 
standards for a full definition. 
J This is because the purchaser expects to gel extra benefi' from full ownership of the company, 
such as the removal of a competi tor or cost savings from combining dupticated back-office functions . 

• 
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14.2 Types of asset 

There are many reasons why the nature or value of assets is of importance to an actuary. 
For example, if an actuary is assessing the solvency of a company, all assets on the balance 
sheet should be reviewed. 

14.2.1 Short·term or long-term assets 

As with liabilities. accounting standards have traditionally required companies to divide 
assets into shorr-term (maturing within twelve months) and long-term. This gives users of 
the accounts a rather simplified perspective on how well matched assets and liabilities are. 
These days, however. more useful information is often available elsewhere in the accounts, 
with notes setti ng out the distribution of assets by duration and indicating the sensit ivity of 
some liabilities to key assumptions including discount rates. 

14.2.2 Non-investment assets 

When considering financial management, we are genera lly most interested in long-term 
investment assets, especially in the context of the relationship between assets and liabi lities. 
First, however, we shall consider the other forms of asset that can often be found on a 
company's balance sheet. 

Cash 

Companies hold money in bank accounts and even in physical cash on the premises. In 
fact, "cash" also includes short-term investments such as term deposits, bank bills and 
government securit ies due to mature within three months. 

Cash represents the company's most liquid asset - indeed, liquidity is generally defined in 
terms of the ease and speed of converting an asset into cash. Like individual s, all companies 
need cash for day-to-day operations (to pay salaries and suppliers, fo r example) and to 
cover unexpected expenditure. 

Accounts receivable 

Many companies extend credit to their customers, allowing them lime to pay their bills 
after the relevant goods or services have been provided. Debtors can be a significant asset 
on the ba lance sheet of consulting firms, who are rarely paid before providi ng the relevant 
service. Insurers can also have a large debtor asset, especially if they sell through brokers, 
who may have as long as 90 days before they have to pass on the premium. Reinsurance 
receivables can also be significant. 

Inventory and raw materials 

Manufacturers and relailers can accumulate large stockpiles of finished and unfinished 
goods. Their value may be very much dependent on the company's expcctalion of being 
able to make sufficient further sales. so a change in trading conditions (such as a recession) 
can have a major impact. 
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Capital assets 

Many companies own capital assets, deployed in the business and ranging from computers 
and other equipment to factories and office buildings. These assets depreciate. meaning 
that their value reduces over time (without additional expenditure. such as a building 
renovation). Capital assets are held in the accounts at Iheirdepreciated value. which basically 
means the same as amortized cost, described in 14.1.3 above. The rate of depreciation is 
generally chosen to reflect the expected useful1ife of the asset. Chapter 16 discusses this 
in more depth. 

For most financial services companies, even those that own thei r own office buildings. 
the value of capital assets is relatively small compared with Ihei r investment assets and 
their liabilities. However, for companies with major capital assets, there may be significant 
implicatictls if the depreciated values are markedly different from the realizable values.· 

Intangible assets 

An intangible asset is a non~monetary non~physical asset. Common examples are 
trademarks, patents and goodwill. Goodwill, which is generally shown separately on the 
balance sheet, is the difference between the purchase price and book va lue of a company 
or line of business. It arises because the value of an entity is rarely the same as the book 
value of its net assets. 

Intangible assets with finite useful lives (such as patents) are amortized over their useful 
life. Olher intangible assets are generally held at cost, at fair value or at useful va lue. 

Depending on the accounting standard being adopted, financial services companies may 
show a de/erred acqllisition cost (DAC) asset. This means that costs associated with selling 
a product that are not immediately recovered, but that are expected to be recovered from 
future income, can be treated as an asset. The accounting standard wi ll have rules for 
testing if the COSIS are recoverable, and for how the DAC is amortized. 

In many cases, the value of an intangible asset is dependent on the company continuing 10 
trade - and even where the asset has an intrinsic value it may be less than ils book value. 

Tax assets 

In most jurisdictions, operating losses and capital losses are deductible against operating 
profits and capital profits fo r tax purposes. Where a company has a net loss. il is generally 
able to deducl it from future profits, so it can expect a future income lax benefit (FITB), 
which would Iypically be shown in its accounts. 

If past losses arc 100 great or future profits too uncertain (eg major capital losses following 
a stock market slump or uncertain future profits for a new venture), Ihe FITB may have to 

, But note that lAS 36 requi res impaired assets (those whose carrying value is greater than both fair 
value and value of future use) to be written down. so this is less of an issue for companies whose 
accounts complv with international accounting standards or similar. 

• 
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be reduced or eliminated. And an FITB may have litt le or no value to an acquiring company 
or in the event of the company being wound up. 

Other assets 

Most companies possess other assets, which do not relate to their operations and are nOl 
long·term investments (although this view may be disputed by some). Such assets include 
collectibles such as art. Even if these assets are given a value in the accounts, it is unlikely 
to be material. 

14.2.3 Investment assets 

An investment asset may be a physical asset, such as a property or a mine, which can 
generate income for its owner(s) through rent or through the sa le of outputs. 

Other investmen! assets exist because someone has raised money for something. There is 
no limit to the ways in which such an investment may be structured but we can usefully 
consider such assets as belonging to three main types, namely debt, equity and hybrid assets. 

The very existence of assets enables the creation of derivative assets and the securitization 
of assets. 

In lotal, this gives us six asset types,' which we discuss below. 

Physical assets 

Traditionally, ownership of land and its resources (including crops, meat, wool, fuel and 
metal ores) was the major source of wealth. Physical assets remai n an important class of 
assets. 

Physical assets generally require significant expenditure to maintain their capacity to 
generate earnings but they benefit from scarcity value; there arc limited similar alternatives 
to a particular asset such as a prestigious vineyard. 

Physical assets are not liquid assets and can be particularly difficult to sell during a 
Illarket downturn. As each asset is unique in some way, these assets need to be valued 
individually. This process Illay happen once a year and the result is at best an estimate: 
between valuations. it may be extremely difficult to form a view of the value of the asset. 
This should be taken into accoun! when considering the financial statements of entities 
holding such assets. 

Debt 

There are many forms of debt, but the essential characteristic is thm the money borrowed 
is intended to be returned to the lender with interest. 

$ See ·'nvestments· on the CD for 8 more detailed description of the main subtypes of investment 
assets. 
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Debt instruments are distinguished by: 

the issuer: 

the way in which interest is paid; and 
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whether the borrower provides col/ateral (giving the lender security in the event that 
the borrower is unable to make good on its promise to pay interest and capita l) and if 
so, the nature of that collateral. 

Within a country. the national government is generally seen as the risk-free borrower. 
because it can print money.6 State and municipal governments are considered slightly 
higher risk. Other issuers include non-government entities (such as the IMF) as well as 
financial institutions and other corporations. 

Interest payments are genera llyjixed (the same coupon is paid in each period ) or \'ariahle 
(a fixed nltrgin or spread over a reference short-term interest rate). In some cases, the 
interest rate is indexed to some measure of inflation. so as to protect the lender again st 
unexpected inflation. Discount securities or zero-coupoll bOl/ds are issued at a discount 
rather than explicitly paying interest. so that the only payment is the principal at maturity. 
Certificare.~ oj deposil (CDs) or ter/ll deposits, which are offered by banks and sim tlar 
financial institutions, pay an agreed amount of interest at the end ofa fixed term ofbctwccn 
a few months and a few years (subject to a penalty if withdrawn early). 

Debt may be secured against speci fi c assets (often property, in which case the debt is a 
mortgage) or agai nst a pool of assets or m~y be unsecured. There js also a rallking of 
creditors; higher-ranking creditors will be paid fi rst, so their loans are more secure than 
those of lower-ranking creditors. 

The value of debt assets depends on prevail ing interest rates, the risk of defau lt (credit ,.i.~k) 
and the marketabil ity of the debt - essentially, its liquidity. 

Equity 

Rather than lending money. an investor may preferto share in the ownersh ip of an enterprise 
and, therefore, in its profits. This offe rs the prospect of greater reward but at greater 
risk. since all creditors must be paid before the owners are ent itled to anythlll£ and 
dil'idends (the distribution of profit) cannot be paid if there is no current or retained profit 
to pay them from. 

The concept of the limifed company is fundamental to the abi lity to raise money through 
issuing shares, also known as slock. In a limited company, the liability of the owners for the 
company's debt is limited to the unpaid portion of their shares - and most shares are issued 
fll/() I paid, meaning that there is no further liabil ity. 

A company may be pllblic or pn"l'ate, Shares in a public company may be offered to anyone 
and therefore. may be traded on a stock exchange. Shares in a private company arc subject 
to ru les agreed between the shareholders - and these rules will limit each shareholder's 
right to sen their shareholding. 

• Note, however, that governments have occasionally defaulted in the past - for example, bonds 
issued by Tsarist Russia were not honored by the communist government after the 1917 revolution . 

• 
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When we talk about lisfed shares in Ihis chapler, we refer to those public company shares 
that are listed (and thus traded) on a stock exchange. Other public company shares and all 
private company shares (including private equity, which is described in " Investments" on 
the CD) are unlisted. 

Public companies are subject to disclosure and governance requirements that vary from 
counlry to country but have the common aim of ensuring that individual investors arc 
adequately informed and protected (without affecting the intrinsic risk in the enterprise). 
While private companies may be operated 10 the same standards, there are fewer legal 
obligations to do so. 

Hybrid assets 

Many assets exist that do not fit neatly into any of the above types. Often , they are hybrids 
- typically, a combination of debt and equity. Examples include: 

convertible bonds, which init ially pay interest but can be converted to equity (generally 
at a set rate) after a certain time or on a certain contingency; 

preference shares (also called preferred srock), which arc a form of equity but which 
rank ahead of ordinary shares and often receive a defined dividend rate (provided that 
there are profits from which to pay it); and 

stapled securities, where separate equity and debt instruments are issued together and 
cannot be unstapled. 

Derivatives 

For any real asset or set of real assets, it is possible to construct derivative assets based on 
the characteristics of the underlying real assets. Examples include the option to sell shares 
in company X at a fixed price within a set period (a put option) and a contract to deliver a 
quantity of wool at a certain price on a certain date (afonmrd contract). 

There are three standard kinds of derivative: 

fonmrd contracts. where one party contracts to supply the other with a certain amount 
of something at a certain price on a certain date - also calledfillllres contracts when 
issued in a standardized form by the operator of an exchange such as the Sydney 
Futures Exchange; 

options, which are contracts giving one party the right, but not the obligation, to buy 
(call optioll) or se ll (put opticm) an asset at a specified price (strike price) within or at 
the end of a spec ified period; and 

• swaps, which are contracts to exchange cash flows, such as interest payments or 
payments in different currencies. 

Note that it is also possible to have combinations of the basic types, such as futures options 
and slI'aptiolis (options on swaps). 

Derivatives can be agreed between two parties (over-the-coullter) or traded on an exchange 
operated by a clearing house (e.:cchange-traded). 

Where a contract requires the physical delivery of an asset, it can be closed out by buying 
Ihe opposite contract (for receipt of the same asset), which means that far more money can 
be at risk in derivatives markets than is represented by the underlying assets. Indeed, some 



Assets ", 
contracts, such as share price index futures and bond futures, can only be closed out in this 
way because they are wrinen on indices rather than real assets. 

Derivat ives can be used to hedge profits or investment portfolios. For example, a UK 
company may have a major US subsidiary that is expected to deliver a profit of S500 
million in six months. If the dollar fall s against the pound in that time. the company's 
results (in pounds) will be adverse ly affected. However. ifittakes out a forward contract to 
sell $500 million in six months for pounds at today's exchange rate, the company's profit 
will be unaffected by any movement in the dollar-pound exchange rate. A currency put 
option would have enabled the company to continue to benefit from appreciation of the 
dollar but it would have been more expensive. 

Securitized assets 

Many asse's are not readi ly marketable. They can however be made marketable by turning 
them into securi ties - a process cal1ed securitization. Imagine for example that you have an 
office block worth $500 mil1ion. This is not very marketable, because you would need to 
find a buyer with $500 mil1ion to invest, and since the property would be unique. it would 
be hard to establish a market value. You could set up a company to own the property, whose 
shares are then available for sale. The shares would be smaller in value and identical to 
each other, so a market could be developed. The same effect could be ach ieved by creating 
a special purpose unit trust to hold the property, and issuing securities that give rights to the 
rents and other cash flows from the property. Other assets are not marketable because they 
arc too small, and requ ire a lot of administration. Home mortgage loans and credit card 
receivables fall into th is category. The answer here is to pool a lot of mortgages or other 
small debts together in a special purpose trust, and then divide up the pool. 

However, this may not be enough to make the securities marketable. For example, the 
purchaser of an A-rated bond has an immedime understanding, from the credit rating, of 
the riskiness of the investment. Because it would be proh ibitively expensive to obtain an 
equivalently recognizable credit rating for an individual mortgage, there is no ready market 
for a s lice ofM r & Mrs Smith's mortgage on 123 Acacia Avenue. Any town. 

The solution to this problem, which also applies to many loans other than mortgages. is 
collateralized debt obligatiom' (COOs). With a COO (which may reflect underlying debt in' 
the form of bonds, other loans or mortgages - a CBO, CLO or CMO respectively), the cash 
flows from a pool of loans can be repackaged into slices (known as tranches). as can the 
underlyi ng collateral. or security, for the loans. As a result, after determining the ranking of 
the tranches, each tranche can be considered equivalent to debt with a particular credit rating. 

On the basis that even the worst credit risks won't all fail together (an important assumption 
that should bc viewed wi th extreme caution), A-rated CDOs can be created from very poor 
underlying risks. Of course, the residual tranches now have worse risk. but when credit is 
cheap (ie the market requi res very small increases in interest rates for poorer credit risks) it 
is possible to find companies prepared to rent out their balance sheets to impro\o'e the rating. 
This is simply the corporate equ ivalent of parents standing guarantor for their children's 
loans. with all of the same risks on a much larger scale. 

• 

• l' - . 



'" Understanding Actuar ial Management: the actuarial control cy<;;le 

Exercise 14.1 

Obtain 3 copy of the accounts of five major companies in different industries 
(not just financial services) in your country. You should be able 10 do this via the 
internet. 

Review the assets in each company's balance sheet and: 

(a) note which types of asset are common to all companies; 

(b) find out what the accounts say about the valuation approach used for each 
type of asset; 

(c) identify the major assets for each company and how those assets relate to the 
company's business: and 

(d) consider how each company's financial position might be affected by a 
change in the reported value of its major assets. 

14.3 Valuing assets 

Valuation princ iples 

Rationally, the val ue o f anything is simply the value of the economi c contribution that 
can be obtained from it. For example, the value of a discount security can be found by 
discount ing the amount of the principal to be received at the end of the term, with an 
allowance for the risk of delay or default. This is merely a discounted cash ftow (DCF) 
calculation. 

The fac t that an asset can usually be sold today or at any time in the future, adds a further 
dimension to the determination of value. If our DCF calculation gives a lower value than 
today's market val ue, then the rational thing to do would seem to be to sell the asset. 
Similarly. the market value can be below the DCF value, making it rational to hold or buy 
the asset. 

Of course, when excess demand drives market value well above the DCF value, an asset 
price bubble can develop. And when that demand collapses, the bubble bursts. 

It is important to remember that the difference between our DCF value and market 
value effectively represents a different view of future cash flows, risk and discount rates. 
Nevertheless, many investment dec isions are made on the basis of a view of fundamental 
value relative to market value. 

In Chapter [2, we discussed disco unt rates in some detail and this discussion wi ll not be 
repeated here. However, it is worth remembering that arbitrage opportunities exist if two 
assets or portfolios with the same future cash flows in a ll c ircumstances are given different 
values. This means that the same cash flow in the same future period should be discounted 
at the same rate. Thus, if we can risk-adj ust projected futu re cash flows, we can discount 
each at the zero-coupon risk-free rate that applies for that lenn . 

In the absence of a replicating portfolio, th is approach should produce an estimate of fair 
value and a useful comparator to market value. 

In practice, it is not possible to perform such detailed valuations of all assets in the time 
frame required for daily investment decisions. Therefore, investors o ften use proxy valuation 
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methods. These ru le-of-thumb approaches g ive investors a general sense of relative value 
and enable attention to be focused on a smaller set of asset valuations. 

Below, we look at a few basic examples ofthese proxy valuation methods. 

Bonds 

The expected cash flow from a bond comprises the future interest payments (usually paid 
twice a year) and the return of the principal at the end of the term. The traditional approach 
to valuing a bond is to discount these cash flows at a single discount rate that reflects market 
interest rates having regard to the term of the bond and the creditwonhi ness of the issuer. 

The market va lues of government bonds with different maturities imply a yield cun-e. 
From this a "risk-free" yield can be deduced for a particular term. If you are valuing a non
governmett bond fo r that term, you can add market risk premiums for credi twonhiness and 
liquidity and di scount at that rate. 

Further adjustments would be required to account for other differences from the basic 
government bond such as variable interest rates or an option fo r the issuer to repay the 
principal early (a col/able bond). 

The greater the differences from the basic government bond, the more judgment is reqUired. 

Shares 

The cash flow from a share comprises the future dividends (usually paid twice a year) that 
may be declared out of the company's profits. 

Of course, it is not easy to project what these dividends will be. However. if the dh-idend 
D, will grow at rate g in perpetuity and is di scounted at rate d (where d > g). then (ignoring 
the timing of payments), the approximate value, A, of the income stream is given by: 

A ~ D/(d-g) 

If the ratio of the dividend to the annual earnings, E, is assumed to be constant. so that 
D = rE, then: 

A ~ "E / (d-g) 

If the price, P, is equal to the value, then: 

P/E ~ " / (d-g) 

PIE is known as the price-earnings ratio and is publicly quoted) for all listed shares. 

In the shan term, we may have a different view about the elements of this equation. 
primari ly E, rand g. and this results in adjustments to valualions. 

In practice, however. shares are frequently traded and so their prices often reflect speculation 
about short-term and medium-term price movement s - which suggests that a \'aluation 
requires some understanding of feedback loops, behavioral science and game theory! 

1 For example, most major newspapers report PIE ratios along with price and trading information 
for shares listed on their national stock exchange. 

• 
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Property 

The expected cash flow from a property comprises the rent 10 be paid by the tenants less the 
costs of ownership. which include rates and taxes; util ity costs; and repair and maintenance 
costs (to the extent that these are not charged to tcnants). The building will require minor 
or major renovation from time to time. 

In the short term. income is governed by the rental agreements with existing tenants. 
These will usually specity a monthly rent increased annually at a predetermined rate (but 
somet imes linked to an index such as CPt) and the basis of contribution to the costs set 
Qut in the previous paragraph. The rental agreement might provide for a period of reduced 
rent at the start of the tenancy, if the tenant has managed to negotiate such a reduction, 
or illcellfive. Usually, there is also an option for the agreement to be extended beyond its 
original term, on agreed terms. 

[n the short term, therefore, the net income to the property owner(s) is quite predictable 
- provided that the tenants continue to pay the rent. However, the longer-term projection 
needed for a DCF valuation requires assumptions as to future rental income and ownership 
costs. These may be estimated by considering other, reasonably similar properties. Thus, a 
full projection is possible, combining short-term and long-term income and expenses, and 
a DCF valuation can be performed. 

[n practice, a simpler approach is often adopted (or at least used as a reasonableness check). 
An experienced property valuer would be aware of the rellial yield (the rent divided by the 
price paid) achieved on recent sales and would be able to estimate the adjustments required 
10 reflect the particular characteri sti cs and circumstances of this property. A value can be 
found by dividing the market rent by the estimated rental yield and then making any further 
adjustments required to reflect short-term factors such as the difference between current 
and market rent. 

Derivatives 

As with any other asset, the DCF valuation of a derivative requires the projection and 
discounting of cash flows. In turn, this requires an understanding of how the derivative 
reflects the cash flows of the underlying asset(s). 

Futures and forward contracts, for example, are simply agreements to deliver (or purchase) 
a set quantity and quality of the underlying goods on a spec ified date at a set price, so the 
present value of the deliverable is always the settlement price, discounted at the risk-free 
rate (adjusted for dividend yields. storage costs, etc). 

Options are not readily valued by OCF methods because of the asymmetric nature of the 
payoff. Financial economics points the way to two other valuation approaches. namely: 

valuation by reference to a replicating portfolio of assets, which generates the same 
cash flows as the derivative in all circumstances; and 

valuation usi ng the Black-Scholes option pricing model and its subsequent variants. 
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Exercise 14.2 

(a) What is the value, at 5% per annum (convertible half-yearly), of a bond with 
par val ue of 100, maturing in exactly five years, with a coupon of 6% per 
annum payable twice a year? 

(b) ABC Ltd, with 100 million shares on issue, earns a profit of$20 million after 
tax. Ifits PIE ratio is 15, what is its share price? 

(c) An office building has 12,000m2 of lettable space, all leased out to a 
major government department, on a long lease, at $500 per ml. Under the 
lease agreement, the lessec pays its own outgoings (e lectricity, etc) and a 
proportion of the lessor's outgoings in addition to the rent. If the lcssor is left 
~ith outgo ings of$I. 1 million per annum, what is the value of the building 
on a 7% rental yield? 

(d) The spot price ofa 90-day stock index futures contract is $5,000. If the 90-
day risk-free rate is 1% (4.12% per annum) and the estimated dividend yield 
over the period on stocks in the index is 0.75%, what is the forward price? 
You may assume that the dividend is paid at the end of the period. 

14.4 Asset risks 

<05 

As with any DCF val uation, the value of an asset can change for two reasons - either the 
expected cash flows or the discount rate(s) change. With cash flows, either the amount 
payable changes or there is a delay or default in payment. 

In this section, we consider the key risks to the value of the asset types di scussed in the 
previous section. 

Bonds and other debt 

For fixed-interest debt, the amount payable does not change, so the key cash flow risk is that 
of default. For a debt investor, the major concern is that the principal will be repaid, morc 
or less on time. Lenders prefer some fonn of security, such as a mortgage over property, to 
prov ide a prospect of recovering the debt in the event of default. 

The value of fixed-interest debt is sensitive to market interest rates. The greater the dl/ration 
(the discounted mean term) of the debt, the greater the sensitivity of the value to changes 
in interest rates. 

The risk of default is a similar concern for floating-rate debt, but cash flow is also affected 
by changes in interest rates. However, this means that the value of such debt is not usually 
sensi tive to market interest rates. 

Defauh risk is reflected in the value of both fixed-rate and floating-rate debt as the price of 
credit risk. Debt with a lower credit rating from a recogni zed rating agency will tend to be 
priced at a higher discount rate than otherwise identical debt with a higher rating. However. 
Ihe margin is not constant: when the economy is strong and default rates are low. the price 
of credit risk can become very low - but there are times when extremely high prices are 
charged for credit risk. 

,. 
~ ~ .. . . . . .. 

• 
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Sometimes, the debt market is so risk-averse that it is almost impossible to sell debt with 
any credit risk. This. in tum. makes it very hard for businesses to raise or refinance loans 
and acts as a massive brake on economic activity. This phenomenon is known as a credil 
crllllch, During a credit crunch, the market value of debt assets can be very much lower 
than their apparent DCF value. 

It is important to remember that a credit rating is only a proxy for default risk . It is a 
subject ive assessment, based on analysis of available (mostly historical) data. Assessment 
errors can be made - and in any case, the default risk can change quite rapidly, as illustrated 
in the chart afTED spreads below. The TED spread is the margin between Eurodollar CDs 
(a good proxy for inter·bank lending rates) and US Treasury Bills (a proxy for the risk· 
free rate). Both rates are three·month rates. An increase in the TED spread represents an 
increase in banks' assessment of the risk of lending to each other. 

Figure 14.2 TED spreads 

TED Spread 
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The chan shows the initial credit crunch arising from the unraveling of securitized 
subprime debt ponfolios in 2007 and the crisis of confidence in banks in 2008. before 
governments around the world stepped in to guarantee deposits. This Global Financial 
Crisis is a powerful example of the speed with which things can change. also illustrating 
the difficulty in estimating the default risk of complex packaged and securitized debt. 
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Sometimes, borrowers have the option to repay early. Such repayment is likely to occur at 
a ti me that favors the borrower rather than the investor, such as when interest rates have 
fallen below the coupon rate. So investors face the risk of early repayment on loans where 
this is permitted. 

Shares 

Earnings are the key to the fundamental value of shares, so any event that affects the 
earnings prospects of a company must affect the value of its shares. The most extreme 
event is insolvency, which causes the shares to have no value, but market sentiment can 
magnify the impact of any event so that individual companies' share prices are generally far 
more vo latile than their dividend payments. (On the other hand, a company can sometimes 
reduce it~ di vidend or miss one altogether without any immediate change in the share price, 
if the market had already fac tored this into its view of the company.) 

While the value of a portfolio of shares is less volatile than that of an individual company's 
shares, it is still greatly affected by market sentiment. In times of great uncertainty about 
the short-term direction of the economy (and hence of corporate profits), stock markets can 
see large daily movements in price indices. 

In theory, changes to market interest rates should have a direct and predictable effect on 
share prices. After all, the projected cash flows are now being discounted at a different 
rate. Consider a share with a PIE ratio of 15. If 75 percent of earnings are distributed as 
dividends, then (d - g) = 5%, so a 1% reduction in interest rates should reduce (d - g) to 
4%, givi ng a PIE ratio of 18.75, increasing the value of the share by 25 percent. 

This doesn't happen, for reasons that include: 

d wi ll be a risk-adj usted discount rate and, in practice, these rates are not perfectly 
correlated with market interest rates; 

a change in interest rates might affect the expected growth rate ofdividend5,g, perhaps 
because of implications for the economic outlook, so that (d - g) does not move so 
much; and 

market sentiment is a more powerful driver of value than interest rates, because of the 
uncerta inty of the future cash flows in a DCF valuation of the share. 

Although li sted shares are genera lly readily traded, the market price doesn't necessarily 
translate into the proceeds ofa sale, especially if large parcels of shares are being sold into 
a falting market. This is the natural consequence of an open market. where every action 
forms part of the avai lable information affecting participants ' assessment of value. 

Unl isted shares do not have an obvious market price and are therefore less sensitive to 
market sentiment. However, there will often be constraints on the investor's ability to sell 
them, making it harder to obtain a good price in the event of a forced sale. 

Property 

The key risk to the DCF value of a property is the loss of prospective rental income. such as 
the loss of a key tenant and any impediment to replacing that tenant. A property cannot be 
moved so if the area becomes less attractive it will be harder to command the same rental 
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income. And if the property itself is less attractive than local alternatives, the prospects for 
income are reduced. 

As with shares, the market va lue of a property can be quite different from its DCF value, 
again as a result of market sent iment. Indeed there arc times when the market value seems 
to be independent of the rental income. Enterprising investors have been known to take 
advantage of Ihis by acquiring properties with good-quality major tenants on long-term 
leases and splitting of'fthe rental stream to create a new asset at virtually no cost. 

Selling a property can take a long time and the sale price can be very different from 
expectations, especially if the seller needs to sell quickly. Properties can be held in 
collective vehicles such as unit trusts, either listed or unlisted, to make it easier to own and 
trade a portfolio of property exposures; this can mitigate the liquidity problem, at least in 
normal market conditions. 

Derivatives 
Derivatives provide a highly leveraged exposure to the volatility of the underlying assets, 
because they can be acquired at a fraction of the price. For example,s suppose that you 
have to make a margin deposit of$1 0 to buy a cOlI/ract/or difference (CFD) delivering the 
change in value of a BigCorp share currently worth $100. If BigCorp's shares are worth 
$ 110 tomorrow, a shareholder wou ld have gained 10 percent but the derivative owner gains 
100 percent. However, if BigCorp shares fall by 10 percent, the derivative owner has lost 
100 percent. 

So, one risk of derivatives is that the return is considerably less than anticipated - and even 
that it is highly negative. 

Another risk is that the counterparty doesn't payout on settlement, either because it claims 
that it is not required to (legal risk) or because it cannot pay (credit risk). These risks are 
greatly reduced by trading in derivatives on a registered exchange (clearing house), which 
uses standardized wording and requires each party to the contract to hold sufficient funds 
on deposit at the clearing house to enable it to close out its position that day, plus a margin. 
!fthat margin is eroded the clearing house will make a margin call to top up the funds. 

Margin calls introduce a further risk for derivative owners: there is a liquidity risk associated 
with temporary adverse movements in value. 

Over-the-counter contracts are individually negotiated between the parties. Collateral may 
stil l be required and margin calls may be made on some contracts if market movements are 
sufficiently adverse. This would give rise to si milar liq uidity issues. 

Note that option-holders would not face margin calls, because they can simply allow the 
option to lapse. The same does not apply to the issuers of those options. 

To the extent that derivatives are used to hedge investment or operational risks, adverse 
movements in the derivative price should be offset by favorable movements in the 
underlying assets, provided that any margin calls can be met in the interim. 

8 Note that this is a very simple example that ignores trading and holding costs, including brokerage 
and interest charges. 
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Exercise 14.3 
In most countries, individua ls have the opportunity to invest in managed 
investment vehicles such as unit trusts (mutual funds). Generally, the managers 
of these entities must produce a document that enables the investor to make an 
informed choice. Such documents give simple. but varied, descriptions of the risk 
profiles of the different invesunent options. These descriptions are intended to be 
meaningful and useful for potential investors. 

You should be able to find a few examples of such documents for products 
offered in your own country by searching on the internet. If not, try searching for 
investment "product disclosure statements" in Australia. 

ComQare different issuers' descriptions of the risk profile of a range of 
single sector funds (such as "A ustralian shares") and composite sector funds 
(such as "ba lanced") and discuss how well they convey the relative riskiness of 
these funds. 

14.5 Asset-l iabil ity management 

409 

While assets are interesting in themselves, they become particularly interest ing when 
considered in conjunction with liabil ities. Asset-liability management (ALM) - or, perhaps, 
mis-management - is at the heart of many corporate failures and very many more near 
misses. In this section, we look at the relationsh ip between assets and liabilities and the 
nature of asset-liability risks. Then we discuss various approaches to managing these risks. 
As you will see, there is no single solution that app lies to all situations. However, you should 
always bear in mind the fact that risk reduction usually comes at a cost, being a reduction 
in expected return plus, often, potentially significant execution and/or administration costs. 
An asset-liabi li ty manager will be looking for opportunities to reduce risk at relatively low 
cost and each possible strategy would be measured against that objective. 

14.5.1 How assets relate to liabil ities 

Sometimes, assets exist because of the activities that gave rise to the liabilities. For example. 
a motor insurer collects premiums to pay for the risks being covered (loss or damage) and 
to meet its administration costs. After meeting cu rrent claims and expenses from premium 
income, there will be some money left over to cover the liabilities, including outstanding 
claims and unearned premium. In this particu lar example, the liabil ities are primarily short
term in nature and the insurer's primary concern is the liquidity of its assets. Accordingly, it 
will probably hold most of its investments in cash and short-term fixed-interest securities. 

As an extension to this example, an insurer of liability (casualty) ri sks ~ such as the risk 
that a person wil[ sufTer physical harm through the negligence of the insured ~ will have 
claims that take many years to emerge and be setlled.~ This means that the assets (and 
liabilities) on the balance sheet can be equivalent to several years' premiums. In a long-tail 
business such as thi s. there is a great deal of uncertainty as to the quantum and timing of 

9 For example, mesothelioma icaused bV exposure to asbest os) takes a long time to become 
apparent and the resultant claim often takes a long time to settle. 
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future claims payments. There are different investment approaches: many insurers regard 
their core business as insurance and invest in fixed-interest securi ties broadly matching 
the expected term of the liabilities, but some have quite sign ificant proportions of their 
portfolios in "growth assets" (equities or property). 

Many times, the liabilities exist because of the desire to own (and profit from) the assets. For 
example, an individual may decide to borrow money in order to invest in shares or property, 
in the expectation of gaining a higher return from the investment than the borrowing cost. 
Corporate examples include banks and mortgage originators, with a supply of borrowers; 
in turn, these companies need to borrow funds (perhaps by offering interest to individual 
savers) in order to have money to lend. 

Long-term savings institutions, including life insurers, have a supply of potential savers, 
from whom they derive the funds for investment to meet their liabilities to the same group. 
In this case, the relationship between assets and liabilities depends on the nature of the 
product that the company offers to the savers. Traditional "with-profits" life insurance 
products such as whole of life and endowment policies comprise a capital-guaranteed 
element (the sum insured plus bonuses once they have been allocated) and the prospect 
of growth from non-guaranteed future bonuses. Life insurers have generally delivered the 
extra growth in these products by long-term investment predominantly in equities and 
property. In some countries, including the US, such products are called "participating" 
and are generally operated so as to pay dividends rather than accumulating bonuses. In 
those countries. funds backing these products are typically mainly invested in fixed-interest 
assets. 

Since the 1980s. an increasing proportion of long-term savings business is investment
linked (variable universal life in North America). where the policy account balance is 
derived from the performancc of the client-selected asset pool(s) in wh ich the policy is 
invested. 

14.5.2 Basic asset-liabi lity risks 

There are four basic risks associated with the relationship between assets and liabilities, 
namely that: 

(a) the return on the assets (income and capital gains) is insufficient to enable the 
obligations to be met as they fall due; 

(b) illiquid assets have to be sold cheaply to meet cash flow needs (a liquidity risk); 

(c) it is not possible to reinvest surpl us asset cash flows (interest, dividends and the 
proceeds of sale or maturity) - or, in reverse, to obtain refinancing - in a manner 
that avoids both (a) and (b); and 

(d) the valuations of assets and liabilities wil] give rise to a deficiency. even where the 
assets may otherwise be thought to be sufficient. 

In practice, as shown earlier in Figure 14.1. we would expect assets 10 exceed liabilities. 
providing a buffer against these risks. However. it is easier to understand the basic issues if 
we ignore this buffer (or c(Jpilal) for the moment. In any case. asset-liability risks represent 
risks to capital and the fact that our assets stil l cover our liabilities is not sufficient if we no 
longer hold enough capi tal to be allowed to operate. 
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Risk of insufficient return 

The risk of insufficient return can be 100 percent. Consider a savings institution thm issues 
II one-year CD at 5% but can on ly invest one-year funds at 4.9%. And of course. this risk 
is zero if the institution can invest securely at 5.1 %. 

The more usual situation is where there is volatil ity in either or both of the assets and the 
liabilities, so that there is a range of possible outcomes in which the return is insufficient 
- and other possible outcomes where it is sufficient. The risk of insufficiency may relate to 
income or capital gains (including the risk of default on debt) or to unexpected growth in 
the obligations. 

Example 14.1 • Consider a claim, currently in court, which will be paid at the end of the year. 
Let us suppose that there are two possible outcomes: there is a 20 percent chance 
that we will have to pay $85,000 and an 80 percent chance of $11 0,000. so we 
expect the claim to cost $105,000. We can invest $1 00,000 in a zero-coupon bond 
maturing for $ 105,000 in one year's time. If the outcome is favorable, the assel 
will prove more than sufficient (by $20,000). However, an unfavorable outcome 
would mean a shortfall of $5,000. 

Now consider a hypothetical asset which is equally likely to pay $ 100.000 and 
$110,000 at the end of the year. The expected payout is therefore $ 105.000. the 
same as the zero-coupon bond. Ignoring the risk premium that would apply. this 
asset is also worth $ 100,000 today. The potential outcomes are : 

Probability Asset Liability Outcome 

10% 100,000 85,000 15,000 

40% 100,000 110,000 -10,000 

10% 11 0,000 85,000 25,000 

40% 110,000 110,000 o I. 
You should be able to see that the expected profit is .,1 [0' both assets Ho"""J 
the nsk-free asset has only a 20 percent chance ofbemg suffiCient. while there I!) 

a 60 percell! probability of the nskier asset bemg suffiCient Asset-hablhty nsk IS 

not necessarily reduced by usmg risk-free assets! 

The insufficiency risk includes the risk of capital gains being too low. In the example. 
our asset could theoretically have been a lO-year zero-coupon bond with a principal of 
$162,889 and a yield of 5% per annum. Assuming a flat yield curve. we expect a capital 
gain of $5,000 when we sell the bond in a year's time. (fwe happen to know that nine-year 
interest rates will then be either 5.57% or 4.46%, with equal probability. then we ha\e our 
second set of scenarios, where the capital ga in will be $5.000 less than expected or $5.000 
more tha n expected. 

Liquidity risk 

As we have seen. the insufficiency risk includes the risk of selling an asset when its market 
price is low. thus reducing the investment return. For illiquid assets, however, the mere 
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fact that the asset needs to be sold quickly may reduce its price. Consider, for example, 
the difference in the price that a house might fetch if it had to be sold by next weekend 
compared to its potential price if the owners could wai t fo r the "right" offer. 

AI call bank accounts are an example of liquidity risk. With an at call bank account, 
the bank promises that cash may be withdrawn on demand. It uses the deposits to lend 
to other customers (the main source of its profits), only keeping enough cash to back a 
proportion of account balances (the resel'l'e mrioIO). Note that the customer loans are 
generally ill iqu id assets. 

In normal times, the net level of withdrawals would be far less than the avai lable cash. 
However, if there is a run on the bank, net withdrawal requests could exceed the avai labl e 
cash and the ban k would need ex tra funds to meet them. As it would have limited capac ity 
to generate cash from its loan portfolio, it would be in trouble, even though the tOlal val ue 
of its assets might still exceed its liabilities. 

Reinvestment/refinancing risk 

For long-term liabilities, it is likely that a significant component oflhe future value of assets 
will depend on how income and sales proceeds are reinvested. Consider, for example, a 
portfolio of pensions or annuities. Even ignoring the uncertainty relating to the longevity 
risk, it is not usually possible to find a set of assets whose cash flows will match the annuity 
payments. Therefore, the investment strategy will most likely require reinvestment of 
assets. I f interest rates are lower than expected when reinvesting, then the future returns 
will also be lower. 

On the other hand, a lending institution may ra ise funding for its loans from the wholesa le 
market rather than from individual depositors. In this case, it is likely that the instituti on 
will have to refinance maturing debt in large amounts and it will effectively have issued 
loans based on an assumed cost of mid-term refinancing of its funding. If markets move 
against it (either the general rate of interest or the specific terms available to the institution), 
the overall cost of its fu nds will be higher than it expectcd when pricing its loans. 

This was a major factor in the collapse of several home loan originators in the credit crunch 
of 2007, including American Home Mortgage (US), Northern Rock (UK) and RAMS 
Home Loans (Australia). 

Valuation risk 

While it is arguable that the assets only need to be sufficient when the liabilities fall due, 
the reality is that a company cannot wait this long to discover that they are insufficient. 
After all, it has obl igations to other parties, such as customers, lenders, trade suppliers and 
regulators. If the company ever finds that the value of assets is less than the va lue of the 
liabilities, it has a problem. 

This problem can arise out of the risks described above. For example. the fact that we have 
had to sell an illiquid asset cheaply may mean that our remaining assets will clearly not be 
sufficient to meet future liabilities. 

10 In the US, the Federal Reserve has required a minimum reserve ratio of 10% since April '992. 
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However, there arc some other reasons why a valuation deficiency may arise. including: 

If the assets are not risk-free and the cost of default risk increases, the value of the 
assets will fall. For example. a corporate bond valued at risk-free + 5% would faJl in 
value if the basis changed to risk-free + 7%. 

If the duration of the assets is different from that of the liabilities, their values will 
respond differently to changes in market interest rates. For example. if the assets arc 
of a shaner duration than the liabilities and interest rates fall, the assets will increase 
in value by less than the liabilities. 

If the assets are, in fact, of a different structure than the liabilities. they wil l behave 
quite differently in response to changing market conditions. For example, liabilities 
of an annuity nature will behave like bonds; if the supporting assets are equities, they 
will beh!ve quite differently and there is a high probability that their value will move 
in the opposi te direction to that orthe liabilities. 

Ifthc valuation bases adopted for assets and liabilities are inconsistent. a deficiency 
can be measured even when none exists. For example, consider a term certain annuity 
portfolio (where payments are made for a specified period) matched by a bond 
portfolio with ident ical cash flows. If (for whatever reason) the bonds are valued at 
amortized cost and the annuities are valued by discounting at the risk-free rate. a fall 
in interest rates would result in the value of assets being measured as less than the 
value of liabilities. 

To the extent that these valuation risks prove to be temporary, a company that 
accepts these risks will wish to be able to continue to trade as usual. This is a major reason 
to hold capital. 

Of course, to the extent that the valuation risks prove to be permanent, the cause may then 
be categorized as insufficient return or reinvestment risk. As we have seen earlier in this 
book, risk does not neatly divide into distinct categories. 

14.5.3 Cash fl ow matching 

One way to reduce or eliminate asset/liability risk is to malch cash flows. Clearly, if the 
assets' cash flow will be the same as the liabilities' cash flow in all circumstances. there is 
no asset/liability risk at all. 

One example of cash flow matching is unit trusts (mutual funds in North America). because 
the liability is always derived from the value of the assets. Sometimes. fixed income 
products are sold that can be precisely matched by a portfolio of bonds. 

Another cash flow match ing technique is reinsurance, although it is unusual for the whole 
of the liability to be reinsured. Similarly, it is theoretically possible to construct a derivative 
to match any liability. 

More complex cash flow matching techniques are somet imes employed \\ here liability 
cash ft.ows are reasonably predictable, as can be the case in an annuity portfolio. To the 
extent that reinvestment is required, these techniques may only provide a partial cash 
flow match, but the process of attempting to match assets also helps in establishing an 
appropriate price or liability. The approach requires the use of algorithms such as those set 
out by Kocherlakota. Rosenbloom and Shiu (1988). 
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Nole that a more complete match can be obtained for an annuity portfolio i f longevity 
insurance (or reinsurance) is purchased to cap the term of the liabili ty. 

14.5.4 Immunization 

In 1952, the British actuary Frank Redington showed how a portfolio of business cou ld 
be itl/lll//IIi:ed against changes in inlerest rates by ensuring that the assets satisfied lhe 
following condi ti ons: 

the present value of the assets equals the present value of the liabilities at the market 
rate of interest; 

the duration oflhe assets equals the duration oflhe liabilities: and 

Ihe spread of the cash flow about the duration is less for the liabilities than for the 
assets. 

This approach assumes a single interest rate at any point in time (a flat yield clln'e) and 
that all future liability outgoes and asset proceeds are known in timing and amount. This 
is unrealistic. but the theory is sti ll very useful because it highlights the fac t that asset/ 
liability risk can be substamially reduced without full cash flow matching. 

Furthermore. there are situations where the asset and liability cash flows may be considered 
effectively certain (again, annuity portfolios backed by fixed interest investments wou ld be 
a good example), so the only remaining problem is the non-Ievel - and varying shape
yield curve. In the very short term , the yield curve may be considered generally fa irly 
predictable in shape, so immunization theory is in fact similar to the approaches taken to 
hedge portfolios. 

14.5.5 "Appropriate" investment strategies 

Another approach to managing asset/liabi li ty risk is to pick an investment strategy that is 
expected to be "appropriate" to the liabilities. This is clearly a looser objective than cash 
flow matching and immunization but it is essentially the standard approach. 

One reason for the popularity of this approach is that, having selected a broad investment 
strategy, we can then focus on managing the assets in isolation from the liabilities. lfwe 
have the " right" mix of asset types. we can employ specialist asset managers and set them 
targets relating to relative performance within their sector. 

This approach is also popular because it doesn't require the liabilities to be fully understood. 
A particular example of this is in the selection of investment strategies for individuals 
saving for retirement; financial advisers will discuss "risk tolerance" and general objectives 
but will usually not have a detailed understanding of the future liabilities (needs) of the 
individual. To be fair, the individual will usually have evcn less understanding of those 
needs. 

Wealth management products. including the savings or investment policies issued by lifc 
insurers. have similarly unclear future liabilities. 

While unclear in detail. most liabilities have general characteristics that can inform the 
selection of investment strategies. This is a lopic that belongs in investment courses and 
textbooks, but we give a brief discussion here in the contex t ofa few liability types. 



At call savings accounts 

Most savings accounts allow money to be withdrawn without notice ("at call") at face value. 
This suggests that a reasonable proportion of the assets backing such accounts should be 
liquid in nature. However, the financial institution would generally expect to earn a greater 
return on longer-duration assets, so it can afford to offer a more competitive interest rate on 
account balances if it does not just invest in cash and other liquid assets. 

It is possible to smooth returns from portfolios containing s ignificant proportions of 
volatile assets such as shares and property - but this will sometimes require subsidizing 
the interest paid, which is risky when the account holder can withdraw the subsidized 
balance at call. Long-duration debt assets pose a similar risk, especially if there is also 
credit risk. However, the volat ility of debt assets is generally much lower than that of shares 
and prope~ - and banks are experts at assessing and managing credit risk. 

As a result, a proportion of the portfolio would be liquid so that we can afford to meet 
expected withdrawals under most circumstances, and most of the portfolio would be 
medium-term and long-term debt assets. In the case of banks, these less liquid assets arc 
often loans made by the bank to individuals and businesses. 

Income claims (eg income protection or workers compensation) 

In this case, the liability is a periodic (typically monthly or fortnightly) cash flow, replacing 
some or all ofa person's income. The payments would be expected tcrgrow in line with an 
inflation index (either prices or wages) and mayor may not have a set termination date. 

The assets will need to generate cash flow, so income-generating assets (debt, property or 
high-yield shares) are indicated. As the cash How is reasonably certain, it is likely thallhe 
appropriate portfolio would be heavily weighted toward lower-risk bonds. In reflection of 
the inflation risk, inflation-indexed bonds may be considered. 

Outstanding long-tail insurance claims 

Public liability (PL) and professional indemnity (PI) claims can take a very long time to 
settle. Many of these claims, especially PL claims, relate to loss of income and/or the co~t 
of services such as nursing care. Over the time it takes to seUle the claims, the cost \\i11 
grow with inflation. Quite often, there will also be super-imposed inflation as courts take a 
more generous approach to the items awarded or their va luation. 

To keep pace with the face value of the claims, the supporting assets need to grow faster 
than inflation. Arguably, this is best achieved by investing a significant proportion in shares. 

In practice, however, most long-tail insurers invest predominantly in high-grade fixed
interest assets. One reason for this would be that this makes the accounting position 
more robust: assuming that the duration of the assets is si milar to that of the liabilities, a 
movement in interest rates will have a similar impact on the value of both the assets and the 
liabilities, meaning that there is a relatively small impact on the net asset position. 

Defined benefit superannuation (pension) funds 

Defined benefit funds generally have liabilities in excess of their assets, with the difference 
being made up by the value of future contributions, as shown below: 

• 
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Figure 14.3 

Future Contributions 

Liabilities in respect 
of past and future 

service 

Assets 

Retirement benefits are often expressed as a percentage of average salary ti mes years of 
service, where salary is averaged over a period of years. Early leaving service benefits arc 
usually considerably less generous. Therefore, liabiliti es accumulate during a member's 
employment with increases in salary and in the probability of a retirement payout and the 
reduction in the period over which that payout can be discounted. 

If a pension is paid from retirement, Ihis can last for many years. 

If early leaving service benefits are not too generous relative to relirement benefits, the 
liquidity risk is not too high and the main issues are the need for the return on assets to 
exceed inflation by a reasonable margin and the extreme length of the term of the liabilities. 

This liability profile suggests an investment strategy dominated by shares and other 
growth assets. 

However, as we shall see in 14.5 .6, there are reasons for adopting different strategies. , . 
Products with performance guarantees 

Some products contain guarantees of performance. For example, a product may offer a 
return based on that of a portfolio of shares but with an underlying capital guarantee. 

The investment strategy would typically involve the usc of derivatives. For example, 
put options may be purchased to protect the asset portfolio against loss in the event of 
a market fall. 

14.5.6 Liability-driven investment 

In recent times, particularly in the UK and Europe, a concept called liability-drivel/ 
iI/vestment (lDl) has taken hold, especially in relation to pension funds. 

For many companies with defined benefit pension funds, the fund's financial position is 
one oflhe key risks to the company's own financial position, because of the requirement to 
recognize it in the company's financial statements," This becomes a particular issue when 

11 Where accounting standards do not require the fund's financial position to be reflected in the 
company's accounts, this is less of an issue. although the annual contributions to the pension fund 
will affect the company as they afe made. However, international accounting standards require this 
recognition, so it can be assumed that the situation will become even more common. 
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the fund's assets fall sharply in value, even if the investment mix is thought appropriate in 
the long term. 

LDI seeks to address this situation. 

Note that there is no agreed definition of LOI, which may actually be thought of as a new 
name for asset~liability management. In broad terms, LOI can be described as "managing 
risk in assets with regard to the liabilities." 

As the name suggests, LDI starts with the liabilities. There are various risks associated with 
the liabilities. including the asset~liability risks discussed in 14.5.2. In theory, each risk can 
be quantified in the context of each possible investment strategy. Because the risks relate 
to the liabilities, apparently "risk-free" investment strategies (such as holding 100 percent 
cash) d~not minimize ri sk; the lowest risks come from the closest matching of the liabilities. 

As with any risk management exercise, the optimal solution is one that maximizes expected 
reward while retaining an affordable level of risk. This so lution will vary from case to case, 
both because the nature of the liabilities will vary and because of different attitudes to risk. 
For example, one pension fund sponsor may be especially concerned about the impact of 
the fund's financial position on the sponsor's accounts wh ile another may be concerned 
about the level and volalility of cash contributions required. 

In general, LOI solutions require the assets to be appropriate for the long-ternl and short
term risks in the liabi lities, which are often conflicting objectives. In addition to close 
attention to duration risk, the solution is often found in the use of derivatives, such as swaps 
and options, to provide short-tenn protection to a portfolio selected for the long term. 

14.5.7 Asset/liability modeling 

Whatever approach is taken to managing the relationship between assets and liabilities. it 
is important to understand the implications and this requires a model. 

Modeling is covered in Chapter 9 and Data and Assumptions in Chapter 10. However. for 
the purposes of the current chapter, it is worth noting that asset/liability modeling usually 
involves the simulation approach and that: 

• minor errors in modeling assets (A) or liabilities (L) can have a material impact on 
A - L. which is relatively sma ll ; 

• 

the modcled A - L is sensitive to the assumed degree of correlation between A and L; 

much of the assetlliability risk relates to events in the tails of the probability 
distributions; 

there is not enough historical market data to form a rob.ust view of a once-in-a
hundred-years asset event, let alone those further out in the tail; and 

both volatility and correlat ion change over time and quite large changes can happen 
when markets are under great stress. 

As a result, it is easy for asset/liability models to understate the risks inherent in the way in 
which the relationship is being managed, but this may not become apparent under normal 
market conditions. 

• 
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Exercise 14.4 
Using the workbook "Chapter 14 ALM Spreadsheet'" found on the CD, 
experiment with different asset mixes supponing the sample liabil ity. What are 
your conclusions? 

14.6 Asset-liability management constraints 

In this section, we consider some of the constraints to the effective management of assets 
with regard to the liabilities. 

14.6.1 Investment mandates 

Whatever strategic approach to asset-liabili ty management is adopted, someone will be 
responsible for managing the investments. This manager will have a set of instructions, or 
mandate. If different managers are responsible for different pans of the portfolio. each will 
have a mandate. 

A mandate will set out what the manager is allowed to invest in and/or what investments 
are prohibited. For example, a mandate fo r an "ethical" fund will prohibit investment in 
companies involved in certain products or activities. perhaps including arms manufacture, 
tobacco and alcohol. 

As an investment manager must not breach the mandate, it is important 10 ensure that il 
is not too constraining. However, the constraints must be effective and consistent with the 
intended objectives. For example, the use of derivatives may be permitted, in order to allow 
the manager to hedge positions to some extent, but the mandate should clearly state the 
limits on derivative exposure. 

Note that many funds - including pension funds, special-purpose investment vehicles and 
academic endowment funds - may have investment constraints that should also be reflected 
in any investment mandates. 

14.6.2 Investment product offerings 

Investment-linked products sold by companies such as life insurers offer the purchaser the 
choice of several fund options. Generally, there are single-seclor options (such as "Cash" 
and "Equities") and mu lti-sector managed options (such as "Balanced" and "Growth"). 

In many countries, consumer protection legislation requires that these options be properly 
described in product disclosure documentation - and the investment management must be 
consistent with the description. The expression "true to label" is often used to describe this 
requirement, which clearly constrains the investment manager. 

14.6.3 Legislative constra ints 

The investment manager may also be constrained by legislation. For example. in order to 
access certain significant tax concessions, life insurers in Australia were once required 
to hold 30 percent of their asset s in public securities, including at least 20 percent 
in government securities - Ihe "30/20" rule. This rule is long gone. but it is a simple 
illustration of how legislation can constrain investment management. 
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14.6.4 Capita l requirements 

Regulators require companies to hold capital to reduce the risk of the liabilities exceeding 
the assets (insolvency). The requirements vary by country, by sector (eg banks versus 
insurers) and often by product. Generally, the requirements reflect the nature of the 
assets and of the liabilities, including any inherent guarantees. For example. a non-life 
insurer may be required to hold asset-risk capital as a percentage of its assets. where 
the percentage is higher for equities than for bonds and higher for B-grade bonds than 
for AA-grade. 

Less often, the capital requirements explici tly or implicitly reflect the asset-liability risks. 
For example, life insurers may be required to test the effect on net assets of certain specified 
changes in asset markets. 

The regulatJr's view of capital requirements may be quite different from the company's ov.n 
view and can result in changes to the company's preferred investment strategy. However. 
even without the involvement of regulators, a well-run company would recognize the need 
10 allocate capital to reflect the risk in each busi ness unit. 

14.6.5 Access to capita l 

The consequence of an adverse asset outcome relative to liabilities is that more capital is 
required to restore the position. While the availability of capital doesn't prevent the adverse 
outcome, it allows the company to manage it. 

If capital is not readily available, this can be very serious; any remedial action is likely 
to be difficult and expensive. For example, it may be necessary to "de-risk" the assets 
by se11ing out of shares or property. but this is likely to crysta11ize losses and also means 
a lower exposure to any rebound in asset values. Sometimes, no remedial action can 
save the company. 

Therefore, a key consideration in asset-liability management is the availability of capital. 

14.6.6 The impact of tax and fees 

Investment managers generally measure their performance against benchmarks rclevant 
to thei r investment mandates. For example, the benchmark for a manager of an Australian 
Shares portfolio may be the S& P/ASX200 Accumulation Index. 

Traditionally, thc impact of tax and fees has not been considered to bc particularly relevant 
to this comparison. However. the investor gets a return after tax and fees. 

If taxation legislat ion distinguishes between different sources of inc.ome. such as capital 
gains versus revenue, the same pre-tax performance from two managers may generate quite 
different post-tax returns. And if different investors pay tax at different rates, they may also 
favor different components in the pre-tax return. For example, if unrealized capital gains are 
not taxed and dividend income carries a tax credit, a high-tax-paying investor would fa\or 
capital gains over income. while a low-tax-paying investor might prefer dividend income. 

It is usual for an tlc/i\'e manager (also known as a stock picker) to charge higher fees than 
a passi\'e manager. who follows the index. In pan, this reflects the extra cost associated 
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with research, but the main reason for the higher fees is the active manager's expectation 
of beating the market. ll 

If the act ive manager beats the passive manager by morc than the fcc ditTerential, this may 
be thought to validate the higher fee. However, active management introduces additional 
risk (at least relative to the benchmark), which requires a higher return. Also, the active 
manager could outperform on a pre·tax basis but underperfonn on a post· tax basis. 

14.6.7 The impact of negative returns 

As we have discussed, investment managers are given performance targets and benchmarks. 
They will measure their success in terms of performance against those targets and in terms 
of performance against similar funds. 

Unfortunately, investors do not always view the delivered returns in the same way, especially 
when they are negative. Sometimes, this means that investors have not been properly 
educated in the nature of investment risk and the implications of their choices. Managers 
delivering negative returns face communication challenges and the possible outflow of 
funds, even when they have performed very well against the benchmark and their peers. 

Some investment strategies are not expected to generate negative returns, usually because 
they employ a high proportion of cash. However, the pressure to outperform can lead to 
the development of "Enhanced Cash" funds, where additional risk is introduced. If this 
additional risk is not properly understood and managed, returns can go negative, sometimes 
catastrophically so. It is particularly sad to see massive losses accruing to investors who 
sought a "safe" I % additional return by investing in such funds. 

14.7 Practical implications for actuaries 

Much of actuarial work focuses on pricing products and valuing liabilities. This work 
involves projecting and discounting cash flows, so there is a clear implic it assumption ofa 
supporting asset portfolio generating returns. 

The supporting assets cannot be taken for granted. If the assets arc not managed properly, 
the product price or valuation liability is not valid. Indeed asset problems are probably as 
big a cause of corporate failures as liability problems. 

A good actuary does not need the stock.picking skills of an investment manager, but 
it is important to understand how the assets on your company's balance sheet atTect its 
ability to meet its liabilities and generate the profits that will keep it in business (and paying 
your wages). 

14.8 Key learning points 

In this chapter, we have considered assets and their interaction with liabilities. 

12 White the efficient m8rket hypothesis suggests that managers cannot expect to beat the market 
other than by chance, there are many ctaims that managers with rigorous approaches to stock 
selection have demonstrated an ability to outperform. 



Ass"ts '" 
Assets are the "other half" of the balance sheeL 

As well as its investments, a company will hold other assets: these may be quite 
significant in terms of the company's financial position, so they should not be ignored. 

Like liabilities, various approaches are used in valui ng assets; these include market 
value, amortized cost and mark-Io-model. The apparent financial position of a 
company can be significantly affected by this choice. 

For conven ience, investment assets may be categorized as physical assets, equities, 
debt, hybrids, securitized assets or derivatives but there is no limit to the range of 
assets that could be constructed. 

Assets carry valuation risks, which can be broadly attributed to changes in expected 
cash ~ows (including defaul ts) or in discount rates. The likely impact is different for 
different assets. 

When consideri ng the interaction of assets and liabilities, risk comes from the 
differences in cash flows. There is no risk of real differences arising if the asset cash 
flows are ident ical 10 the liabil ity cash flows in all circumstances. However. even 
though the differences are not " real," constraints in the way assets or liabilities are 
measured can cause even identically matched cash flows to give rise to different values 
and this is another source of risk. 

Differences arise because it is not practi~a l (or even possible) to match the liabilities 
or because a deliberate decision is taken to mismatch in the quest fo r profit. 

There are several ways to manage the asset-liability risks. 

Other constraints, including legislation and regulation, affect the management of assets. 
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Fred's Coffee Shop - Solvency 
Fred has been in business for a while and friends often ask "How is thc coffee 
shop doing?" Fred usually answers "Fine, thank you" without really thinking 
about it. But sometimes he does think about it. During a slow sales week, he 
might consider selling the shop and returning to his actuarial career. During a 
period of robust sa les he may think of expanding his business. Any bank that 
he approaches for a loan will be interested in how his business is performing. 

One measure of success is the profit the shop is making. Measuring profit is the 
subject of Chapter 16. Another measure of success is the degree of solvency. 
Solvency is defined in Chapter IS as an organ ization's having an acceptable 
proba~ility of meeting its obligations. The definition of "acceptable" can vary 
by industry and by the viewpoint of the person or agency determining solvency. 
Similarly, the methods for determining the probability can vary. Determining 
solvency is likely to be as challenging for Fred as it is for a financial services 
company. 

There are three kinds of SOlvency. The first is caslI flow SO/Wiley. fred's shop is 
solvent in this regard as long as he has sufficient cash to pay his bills as they fall 
due. The second is discol1til1uance solvency and relates to Fred's thoughts about 
leaving the business. If Fred were to close down the shop would there be any 
money left after all the assets were sold· and all obligations paid? 

When Fred approaches a bank for a loan, the banker is more likely to be 
interested in the third view of solvency: goillg-concern soh'ency. If the shop 
stays open and follows its business plan, will it continue to be able to meet its 
obligations? 

Meeting one type of solvency does not imply meeting eit her of the other two 
types. Shortly after opening the shop, it is likely to be insolvent were it to 
close. There is a lot of debt and few sales as the coffee-drinking public is not yet 
aware that J:red's is the place to go. However, as a going concern, the trends for 
increased future sales may all look good. 

The reverse may also be true. If there is a downward trend In the demand for 
coffee drinks or the neighborhood is declining, the future for Fred's shop may 
look bleak but he may be able to close up now and walk away with some cash. 

Conversely, Fred's long-term outlook may be good and his assets may exceed 
his liabilities, but he could still be in trouble. If most of his assets are in furniture 
and equipment, they cannot readily be turned into cash to meet payroll during: 
a slow sales week. 

One advantage Fred has over a financial services company is that there aTe 
few entities monitoring his solvency. Insurance companies and banks aTe 
continually scrutinized by regulators, stockholders and rating agencies, all of 
which are concerned about the firm's present and its future. 

, f ... 
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Chapter 15: Solvency 
bv Shauna Ferris 

15.1 Introduct ion 

'" 

An enterprise is solvent if there is an acceptable probability that it will meet its obligations. 
Many people are interested in the solvency of an enterprise, including: 

customers and potential customers, particularly where the customer pays in advance 
or requires after-sales service; 

crcditfrs. such as trade suppliers, landlords, the taxation authority; 

investors and potential investors, in both shares (stocks) and debt securities; 
directors, employees, agents and brokers; 

competitors, who may suffer from any general loss of confidence in their industry; and 
governmenl and regulators. 

The different parties may have different views about what is an "acceptable" level of 
probabil ity of meeting obligations. 

15.1.1 Deciding on the acceptable level of solvency 
AI the very least, a company must meet the legal minimum standards for solvency. 

In many countries, companies are subject to corporate laws that forbid transacting business 
whi le insolvent. Most fi nancial institutions are also subject to add itiona l requirements 
that are suitable for their own particular industry, which are known as sWIII/OI1" 

solwlley requiremellis (including minimuIll capital reqlliremel/ts) or reglliarory so/l·ell~l· 
reqlliremellls. The background to such regulatory requirements is explained in Chapter 7. 

The insolvency of financial institutions can be disastrous for their customers: depositors 
in banks, policyholders in insurance companies, beneficiaries of retirement plans. Third 
party claimants under insurance policies are also exposed to potential losses. And as the 
events of2007-09 have shown, widespread financial failures can affect the global economy. 
Given the severe consequences of such fail ures, there may be a temptation for regulators to 
aim for very high standards of solvency. Indeed, after a major collapse, there is normally a 
demand for stronger regulation. 

However, it is important to real ize that solvency comes at a price. It would be possible to 
create a very strict regulatory system where there is very little risk of insolvency and 
historically, some countries have been quite successful in preventing failures. All you need 
is regulation that prevents the financial institutions from taking risks. This will howcvertend 
to mean higher prices. less innovation in products and the shifti ng of risks to consumers. 

Exercise 15.1 

Suppose that you were given the task of designing a regulatory system that would 
completely eliminate the possibility of an insurance company insolvency. 

(a) What restrictions would you impose? 

(b) What might be the consequences of each of these restrictions? 

• 
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When the economy is in a recession, strict regulations may even have a counterproduCtive 
effect on the overall economy. by restricting the provision of financial services that are 
necessary for economic growth. Recognizing this problem, regulators may actually re lax 
solvency standards temporarily in times of crisis. This is discussed further in 15.11.1 below. 

Hence the regulators must find a balance: aiming to protect the security of consumers 
without impeding the effic iency of financial markets. 

Directors of financial institutions will be mindful of the negative consequences of falling 
below the statutory solvency requirements. They will manage the business in a way that 
ensures that the company has a high probability of meeting the statutory minimums at all 
times - and this usually means that it is desirable to maintain a buffer of additional capital 
over and above the minimum. 

[n the case of insurance compan ies, their ability to sell products to the consumer is affected 
by the claims· paying ability or solvency rating assigned to the insurance company by rating 
agencies. (The CD contains a case study of General American, a life insurer that suffered 
the consequences of a rating downgrade.) When rating agencies arc rating insurance 
companies. they consider the operations of the insurance companies. the risk management 
processes in place and the capital levels of the companies. In order to maintain a high 
rating, it may be necessary for an insurer to maintain capital reserves that are much higher 
than the min imum capital levels that are set by regulators. 

15.1.2 Solvency management and capital 

The need for capital was discussed in Chapter 11. Solvency is often assessed by looking 
at how much capital is available to absorb risks. However, it must be emphasized that no 
amount of capital is sufficient to ensure solvency under all eventualities, if an institut ion 
does not manage its risks appropriately. It is easy to lose a large amount of money in a very 
short time. if risk management controls are not effective. 

Example 15.1 
Think about these questions. make a guess. then check the answers at the end of 
the chapter. 

How long did it take for Nick Leeson to send Barings Bank into insolvency 
by unauthorized derivatives trad ing? 

• How long did it take for Societe Generale to lose 7 billion euroS, as a result 
of unauthorized derivatives trading? 

How long did it take the once highly profitable Financial Products operation 
of AIG to drive the giant insurance company to require a US$ 150 billion 
bailout from the US government? 

So, to assess solvency, as well as knowing the amounts of the assets and liabilities, we 
must have an adequate understanding of the nature of the assets. the nature of the 
liabilities. the relationship between the assets and the liabilities, and the risk 
management procedures in place. 

The Bank for International Settlements (which sets international standards for banking 
regulation) has adopted a three-pillar approach to solvency regulation (BCSS. 1999): 
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Pillar I - Capi tal. The financial institution must maintain adequate capital. 

Pillar 2 - Risk management. The financial institution must comply with corporate 
governance standards and implement effective risk management policies. 

Pillar 3 - Market discipline. The financial institution must provide adequate disclosure. 
so that the market can impose discipline on any company that fails to maintain 
adequate levels of solvency. 

A similar framework has been adopted in many countries, in relation 10 the regulation of 
banks, insurers and other financial institutions. 

15.1 .3 Three views of solvency 

Accordin~to the International Association of Insurance Supervisors (2002). "An insurance 
company is solvent if it is able to fulfill its obligations under all contracts under all 
reasonably foreseeable circumstances." 

In this chapter. we examine three different sets of circumstances: 

Cash/fall' soh'enc), (or liquidity): Will the company be able to pay its debts as and 
when they fall due? 

Discontinuance sofl'ellcy: If the company ceased doing business today, would the 
company be able to cover its obligations? 

• Goillg.collcem so/renc),: If the company remains in business, following a specified 
business plan, will it continue to be able to meet its liabilities in the future? 

Cash flow solvency is discussed in Section 15.2. Discontinuance solvency and going· 
concern solvency are discussed in Sections 15.3 onwards. 

15.2 Cash flow solvency (or liquidity) 

15.2.1 Liquidity risk in normal conditions 

Cash flow management shou ld be a normal part of daily operations. This requires careful 
planning in order to maximize profits. If you underestimate the amount of cash you will 
need. then you might have to borrow money and hence incur extra interest costs. But if you 
maintain excess liquidity, this will also affect profits. Liquid assets usually provide lower 
returns than less liquid assets. 

A liquidity ratio can be used to monitor a financ ial institution's liquidity. This is calculated 
as the market value of liquid assets divided by the total of the liabilities falling due within 
a specified time frame. The management of the company should set an acceptable target 
range for this liquidity ratio. depending on the nature of the assets and liabilities. An 
unexplained low ratio. or deterioration in the liquidity ratio, provides a warning signal to 
regulators, rat ing agencies and consumers. 

A cash flow model can be used to project expected cash flows under normal circumstances. 
To manage liquidity risks. it is necessary to identify the factors that might cause fluctuations 
in the cash flows. and to build these factors into the model. The model will produce current 
and projected future liquidity ratios under various scenarios. Cash flow testing is an essential 
risk management tool and is indeed a legal requirement for insurers in some countries . 

• 
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Exercise 15.2 Identification of liquidity risks 
Identify all the sources of cash flows into and out ofa non·life insurance company 
over a year. Suggest factors that might inHuence each of these cash Hows. For 
example. premium renewals might be affected by a marketing campaign , a 
change in the premium rates of a competitor, a credit rating downgrade, seasonal 
factors, or economic conditions. 

Repeat this exerc ise with an employer·sponsored retirement plan. 

Stat istical analysis of historical cash How data may be used to determine the sensitivity of 
the cash flow to various external events. The cash How tests may also incorporate stochastic 
models of economic variables that may affect future cash Hows (such as interest rates. 
inflation, and so on). This allows analysis of a wide range of plausible scenarios. 

15.2.2 Liquidity risk in a crisis 

Under normal condit ions, an institution that is financially sound, and that has a good 
reputation, is unlikely to suffer prolonged liquidity problems. If there is an unexpected 
need for liquidity, such a financial in stitution would normally be able to borrow, using its 
good·qual ity assets as collateral. This cou ld be expensive, but it may be less expensive than 
liquidating illiquid assets. 

Hence, liquidity risk is more likely to be a problem for a company that is already in a 
weakened financial state. For financial institutions, fears about insolvency wi ll lead to a net 
outAow of funds. Customers will withdraw their deposits from weak banks; policyholders 
will not renew their policies with a weak insurer, but will switch to another insurer; 
investors will withdraw savi ngs from fund managers that have suffered investment losses. 
The normal sources of addi tional liquidity - eg borrowing - may not be available. Thus 
solvency fears can create liquidity problems. 

And in a vicious cycle, liquidity problems can also create solvency problems: 

A financial institution that needs to borrow money quickly may incur high interest 
costs. For exampl e, when insurance giant AIG ran into liquidity problems in 2008, it 
was forced to borrow money from the Federal Reserve Bank at very high interest rates. 

Money might be raised by selling assets - but a fo rced seller of illiquid assets may 
receive a price that is well below the normal market value. "Case Study of a Liquidity 
Crisis: General American" on the CD describes an example of thi s situation. 

Any major di slocation in financial markets may also create abnormal liquidity problems. A 
sharp fall in asset values (such as a stock market crash or a fall in housing prices) will create 
concerns about the solvency of any fi nancial institutions that have invested in such assets, 
and may lead to a rush to withdraw funds. A severe economic downturn may cause people to 
withdraw savings deposits, cancel insurance policies and fall behind on mortgage payments. 

Liqu idity problems are contagious. If one financial institution collapses. this can create a 
widespread loss of confidence. Any fi nancial institution that has close links to the failed 
institution, or that is known to follow a similar business model, is more likely to suffer a 
run, even if these concerns are not justified. Furthermore, when financially sound banks 
see that other banks are suffering liquidity problems, they will take precautions to protect 
themselves by increasing their own liquid assets and refusing to lend money to ot her 
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financial inst itut ions, Typica lly. interbank lending rates increase, and the "flight to liquidity" 
depresses the val ue arnon-liquid assets. In the extreme, certa in types o fassels may become 
virtually unsaJeabJe. During 2007-08, the financial ma rkets suffered through such a globa l 
credit crunch. which adversely affected many banks a nd other fina ncia l institutions - even 
ones that appeared to have satisfactory levels of capital and liquidity before the crisis. 

Property-casualty insurance companies are li kely to suffer liquidity problems when 
catastrophes occur, causing a spike in claim outflows. Reinsurers usually bear a substantial 
proportion of these losses and provide liquidity support for the insurer, So, when a 
reinsurer collapses there is a ripple effect throughout the insurance industry. Cash 
flow and solvency models should incorporate the risk that a reinsurer might fail to cover 
its obligations to the insurer. 

When thete arc systemic liquidity problems, the government may alleviate the problem 
by providing eXira liquidi ty fo r financ ial institutions. Typically, thi s is done via the central 
banks (such as the Federal Reserve Bank in the US), eg by lend ing money to banks against 
the security provided by the banks' holdings of non- liquid assets . 

During the credit crunch in 2007-08 , when many financ ial institut ions were suffering 
from liquidi ty problems, ma ny central banks around the world responded by expanding 
their lending programs: lending more money than normal, at lower interest rates, for 
longer terms, with more flexible collateral requi re me nts and to a wider range of financial 
institutions. 

15.2.3 Managing liquidity risks 

The control cyc le approach should be used for managing liquidity risks. Liquid ity should 
be taken into account at every stage of the business process, from product design to capital 
management. 

Product design 

Liquidity risk increases if you create products w ith buill-in liquidity options. For example. 
a life insurance company c reates liquidity options if it offers guaranteed surrender values 
or policy loans at a fixed rate of interes!. ' For investment products (such as accumulation
type retirement savings), liquidity options arise if customers have the right to w ithdraw 
or transfer their funds at short notice. A derivatives trader bears liquidity risks if it is 
required to pay margin calls whenever the value of the underlyi ng asset moves the wrong 
way. 2 A reinsurer faces liquidity risks if a rei nsurance contract is cance llable whenever the 
reinsurer's cred it rating is downgraded. 

In some cases, liquidity risks can be alleviated by penalties for early withdrawal. and/or 
by giving the fi nancial institut ion the option to defer payment, say for three or six months. 

1 High guaranteed surrender vatues caused significant liquid ity problems for life insurers during the 
Great Depression in the 19305. Loans on policies at guaranteed low interest rates caused problems 
during the 19705, when interest rates on alternative investments were high, since policyholders had 
an incentive to borrow on their policies at low rates in order to invest at much higher rates. 
2 A1G ran into severe liquidity problems in 2008, when it was forced to pay billions of dollars on 
margin calls on credit default swaps it had written. 
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However, a deferral of Ihis nature may be considered a sign of solvency or liquidity 
problems and may lead to increased requests for withdrawals. 

Marketing 

Liquidity risks in the product design will be exacerbated if the liquidity option is 
emphasized as a desirable feature of the product during the sales process. For example. 
if a life insurance company sells policies by offering higher guaranteed surrender values 
than the competition, then it will allrae! customers who are likely to take advantage aflhis 
feature. 

Pricing 

The price of the product should reflect the costs of providing any liquidity option. The 
company might need to hold a higher proportion of liquid assets, which generally provide 
lower returns: the company might need to pay a fee to maintain a line of credit; or the 
company might suffer losses due to forced sales of illiquid assets to meet unexpected cash 
outflows. 

Risk management 

As with other areas of risk. it is important to understand the nature of the risks and to be 
well diversified. 

For example. the nature of the customers will affect liquidity risk. Large institutional 
customers are more likely to become aware of any perceived solvency problem. and to 
react quickly by withdrawing their investments or switching their insurance arrangements. 
Also, the loss of just a few large customers can cause liquidity problems. On the other 
hand retail customers are more "sticky" as they are less likely to know about any problems 
(at least until it gets onto the TV news). Guarantees that compensate customers in the 
event of insolvency will also affect behavior in a crisis. For example, the Federal Deposit 
Insurance Corporation guarantees US bank deposits up to $250,000. Any customer with 
a deposit that is covered by this guarantee has less incentive to make a panic withdrawal. 
Customers with deposits above this limit are more likely to withdraw their savings if there 
is any doubt about the solvency of the bank. 

The more diversified the cuslomer base. the lower the risk. Liquidity risks are increased if 
all your customers are likely to act in the same way at the same time. For example. suppose 
that one brokerage or agency is responsible for a significant proportion of your sales - how 
would your business be affected if that broker loses confidence in your company? Clearly. 
it is prudent to diversify the sources of business. 

Investments 

A financial institution should ensure that it maintains an appropriate level of liquid assets. 
sufficient to cover cash outflows in the ordinary course of business, with a mnrgin for 
safety. Of course, liquid assets generally provide a lower return. so judgment and modeling 
is required in determining the optimum level of liquidity. 

Additionally. the liquidity of the overall portfolio should be assessed: for each asset. 
how much would be lost at a given time by selling on short notice? How much could be 
borrowed by pledging Ihe assets as collalera l? Is the hold ing of any particular asset so 
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large that a forced sale would depress the market? Note that the liquidity of certa in asset 
classes can change rapidly during an economic crisis. Prior to 2007. banks often assumed 
that they would be able to raise cash whenever necessary by securitizing their mortgages 
and cred it card receivables, but in the aftermath of the subprime debt crisis, the market for 
these assets became very illiquid. 

Asset-Liability mismatch 

Borrowing short-term and lending long-term creates liquidity risks. Of course. maturity 
transformation is a key role for banks and other depository institutions: accepting asset
liability mismatch risks is simply part of thei r business. However the bank should ha\e 
policies that set limits on the size of the mismatches. 

Both asset, and liabilities shou ld be laddered, ie it is better to have a series of regular. sma ll 
cash flows instead of in frequent large cash flows. For example. suppose that your company 
has issued bonds for X billion dollars. It would be better to spread the maturity dates for 
the bonds over several years, to avo id having to mect a disproportionately large refinancing 
requirement at any time. It cou ld be disastrous being forced to raise a large sum at an 
inconvenient time. egj ust after a rating downgrade. 

Contingency plans 

Each financial institution shou ld have plans fo r accessing additional liquidity in an 
emergency. for example by arrangi ng reliable fines of credit that can be drawn down at short 
notice if needed. In some countries. there are industry arrangements so that banks and other 
financial institutions wi ll provide each other wi th support under specified circumstances. 

Solvency 

As noted above. a loss of confidence may trigger a liquidity crisis. so any company that has 
solvency problems has a higher liquidity risk. Since the credit rating agencies playa major role 
in informing the public of financial security. it is important to maintain a close relationship 
with the major agencies, and to heed their concerns. If there is a problem. the management 
should promptly explain the measures that have been taken to rectify the situation. 

Exercise 15.3 

Read the case study about General American (GA) on the CD. What facton; 
contributed to the problems at GA? 

15.3 Discontinuance solvency and going-concern solvency: 
general approach 

15.3.1 Introduction 

Cash flow solvency. as discussed in 15.2 above, is essential. But a company that is currently 
solvent in the short term, ie on a cash flow basis. may not be able to meet its obligations in the 
long term. A company that is in a very poor financial position may be able to keep meeting 
its obligations for a very long time. even as the situation is deteriorating. For example, 

-. ' .. ~" .... -.. 
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consider a mOlor vehicle insurance company that is charging inadequate premiums. The 
low premiums will ensure a steady stream of new business; the new business premiums 
will be sufficient to cover the claims on existing business. The cash flow position may be 
fine for many years, as long as the company keeps growing. But as soon as growth stops. 
the company collapses. 

Unfortunately, history is filled with numerous examples of such companies. These financ ial 
disasters motivated legislators to imroduce more stringent solvency standards. What the 
regulators wanted to know was : If the institution ceased operations today, would the assets 
be sufficient to cover the liabilities? If the company remained in business, following a 
specified business plan. would it conti nue to be able to meet its liabilities in the future? In 
other words, the regulators were interested in discontinuance solvency and going-concern 
solvency. 

Because o f the interest of regulators in ensuring solvency, many of the issues for 
consideration will be addressed in regulatory solvency standards, and it is convenient to 
take the regulations as a starting poim for our discussion. However, even if there are no 
regulatory standards, the same issues should be taken into account by any actuary advising 
a financial institution. 

15.3.2 Alternative forms of discontinuance 

To help you understand the discussion of discontinuance solvency, note that there are three 
possible courses of action when an emity ceases operations: 

• Winding liP: The assets are sold and the proceeds are distributed among the creditors. 
This approach may cause problems for customers who have bought financial products, 
since there is no continuity of services. For example, a person in poor health may have 
difficulty finding replacement life insurance or health cover at a reasonable cost (or at 
all). The winding up process usually takes some time, and delays and uncertainty are 
likely to cause fi nancial hardship for some customers. 

Run off: The institution stops writing new business or renewing existing contracts, 
but continlles to run off its existing liabilities in an orderly manner. This allows Ihe 
assets to be sold off over lime, in an orderly fashion, which is likely to produce better 
outcomes than an immediate forced sale. However, as the portfolio dwindles over time. 
and expense ratios increase, it may be more cost effective to transfer the business. 

Tram.fer a/business: Another stronger institution takes over the liabilities. along with 
suffi cient assets to cover them. From a customer's perspective, this is usually the best 
option, si nce it provides continuity of cover and service. Therefore regulators will 
often do what they can to arrange a takeover by a stronger company. and may even 
provide financial support to facil itate this. 

15.3.3 Measuring discontinuance solvency 

To assess the discontinuance solvency of a financial institution, one would: 

(a) determine the value of assets likely to be available to payoff the liabilities in a 
discontinuance situation; 

(b) determine the val ue of liabilities in a discontinuance situation; 
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(c) because (a) and (b) involve uncertainty. detennine the minimum amount of addit ional 
capital that should be set aside to absorb losses if the assets turn out to be smaller or 
the liabilities turn out to be higher than expected: and 

(d) considering (a) and (b). assess the amount and quality of the capital that wou ld be 
available to meet obligations. This was defined as eligible capiw/ in Chapter 11; 
different terminology may be used in different countries. 

Chapter 12 and Chapter 14 have described some methods used to value assets and liabilities. 
In 15.4 and 15.5 below we look at the specific issues that arise when the val uation is done for 
the purpose of measuring solvency. In the US, the principles for assessing solvency are set 
out in standards known as Statutory Accounting Principles (SAP). These are sign ificantly 
different from the standards used for assessing profitability and general financial reporting, 
which are ~ased on Generally Accepted Accounting Principles (GAAP). Regulatory 
authorities in other countries may also specify special principles for solvency valuations. 

[n 15.6 to 15.8 we discuss the determination of capital requirements, and in 15.9 we look 
at assessing the amount and quality of the capital. 

The ratio of the amount of eligible capital available divided by the minimum capital 
requirement, ie 

(d) I (e) 

where (d) and (c) are the items in the list above, is often referred to as the so/wiler r(l/io. 
This is onc measure of the abi li ty of the company to meet its obligations. . 

Regulators and rating agencies will assess the financial strength of a financial institution 
by considering (among other things) measures such as liquidity ratios and solvency ratios, 
and trends in these measures over time. 

A measure of solvency such as the solvency ratio described above is a point estimate. It 
gives a snapshot picture at a si ngle point in time, although, as mentioned, the trend in the 
measure over time provides extra information. Although it is a measure at a point in time. 
the nature of the assets and, particularly, the liabilities for a financial institution require us 
to make assumptions about the future. For example, valuing the liabilities for a portfolio 
of lifetime annuities in a run-off situation requires a projection of mortality, expenses and 
investment returns for many years into the future. 

15.3.4 Measuring going-concern solvency 

When we measure the solvency of a financial institution on a discont inuance basis, we 
are examining its ability to meet its existing obligations, on the assumption that it will 
be winding up or going into run-off. We shou ld also consider the solvency position on a 
goillg-col/cern basis, over a period of some years into the future, on the assumption that the 
institution will continue to accept new business. 

The amount of capital required for an institution that continues in business is likely to be 
higher than for one that is in run-off, for two reasons. First. an institution that is writing 
new business is accepting more risk (including the risk of mi s-pricing of new business), 
and incurring more expenses. even if the new business is expected to be profitable in the 
long term. Secondly, when measuring going-concern solvency. we are looking at soh·ency 
over a longer lime frame. Hence there is an "expanding funnel of doubt." ie the longer the 
time frame, the greater the uncertainty about the future experience. 

• 



Understanding Actuarial Management: the actuarial control cycle 

In many cases, going-concern solvency is assessed using projections of future experience, 
allowing for the impact of new business and allowing fo r a range of adverse scenarios. 
Actuaries will often be involved in making these projections. This is discussed in more 
detail in Section 15.10.7 below. 

As noted in 15.1 .2 above. going-concern solvency will also be addressed by risk 
management procedures and disclosure requirements. We rerurn to this in 15.10 below. 

In the following sections, we look at practical issues in the calculation for solvency 
purposes orCa) assets. (b) liabilities. (c) capital requirements and (d) eligible capital. When 
we discuss the valuation of assets and liabilities. we will begin by discussing the value 
in a discontinuance situation . This is because. as we noted, for financial institutions the 
measurement of discontinuance solvency is vital in itself. and in addition usually provides 
the start ing point for the measurement of goi ng-concern solvency. 

15.4 Valuation of assets for solvency purposes 

The value of the assets that appears in the company's accounts for general reporting 
purposes wilt usually need adjustment to arrive at the value for solvency purposes. 

First. in some cases. the value of assets may be reported based on cost or using a discounted 
cash flow valuation method. rather than at market va lue. Although there has been a move 
to fair value accounting. which is based on market values. Ihis has nOI been adopled in all 
countries for all types of financial institution and/or for all types of asset. However. if the 
assets have 10 be sold immediately, as may be the case in a discontinuance situation, then 
the market value of assets is an obvious starting point. 

Secondly. the market value of assets in a discontinuance situation may well be less than 
the market value of assets under normal ci rcumstances. In some cases, when assessing 
solvency, regulators will simply require the value of certain assets to be excluded - these 
may be denoted as inadmissible or nOli-admitted assets. In some cases, regulators will 
impose various restrictions on Ihe inclusion of certain assets. Judgment may be requ ired 
in order to assess the probable realizable val ue of certain assets in a wi nding up silUation. 

The following assets may be of little or no value in the event of winding up: 

intangibles, such as goodwill; 

assets whose value depends on the continued existence of the company, such as future 
income tax benefits. deferred acqu isition costs and specialized computer software; 
and 

assets that may be difficult to collect if the company becomes insolvent, such as 
unsecured loans to directors. loans to employees and premiums outstanding from 
brokers. 

Assets will usually not be admitted if there are any encumbrances. eg if the assets have 
been mortgaged and hence are not available to meet other liabilities. 

Certain assets may be excluded to prevent double-counting. Suppose Insurer A owns Insurer 
B. and according to its accounts, Insurer B has equity capital of $1 0 million. For financial 
reporting purposes. we would consider that Insurer A owns an asset worth $10 million. But 
Insurer B might need 58 million for its own solvency requirements. 10 provide protection 
for its own policyholders. This sum cannot be used to meet solvency requirements for 
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both companies. so Insurer A can only count $2 million of Insurer B's capilaltoward its 
own solvency requirements. The same would apply if the insurer owned any other type of 
company that had regulatory capital requirements. 

Some regulatory solvency standards also exclude certain assets that are considered to be 
tOO risky. Thi s often covers the situation of excessive exposure to a single counterparty. 
eg the rules might say that any investment in a single ent ity will only be admi tted up to a 
value of x percent of total assets and any excess above this amount is inadmissible. Such 
a regulation encourages institutions to diversify their investments. and hence reduces risk. 

The reliability of asset valuations is an issue. When a company is facing financial 
difficulties. there is always a temptation for the management to be overly optimistic in 
the assessrnent of asset values. Problems can arise from manipulation of market values. 
misleading, transactions between affiliated companies and plain fraud. For a discussion 
of these arfd other contributing factors to insolvency, see "Empirical Stud ies of Common 
Factors in Insolvency" on the CD. 

Asset values should be verified by an external auditor. It is essential that the auditor be: 

a person of integrity; 

experienced in the intricacies of the business under review; 

independent; and 

willing to question the company about doubtful valuations or unusual accounting 
practices. 

The val ue of certain assets may be difficult to determine. For example. expert opinion ma) 
be required to assess the value of property, over-the-counter derivatives. private placement~ 
of debt andlor private equity holdings. Anyone who is responsible for the valuation of 
either assets or liabilities must meet the standards of integrity, independence and expert ise. 

The solvency legislation should provide sufficient powers for the audi tor to dra\\ any 
problems to the attention of the directors and, if necessary, the regulators. These arc 
commonly known as wlu"slle-blOlrer rules. 

In any review of the financial condition of a financial institution, it is sensible for the 
actuary to work closely with the auditor, to identity and discuss any issues involving asset 
valuations. 

15,5 Va luation of li abi lities for solvency purposes 

As with the valuation of assets, we need to decide on the method of valuation and then 
make adjustments to allow for the impact of discontinuance. 

15.5.1 Methods for the valuation of liabi l ities 

Suppose that the regulator wishes to ensure full prOiection for the customers of a failed 
financial institution. For most policyholders of an insurance company. the best outcome 
would be a transfer of their policies to another insurer that is financially sound. In general. 
another insurer will only be willi ng to take over the liabilities if it also receh'es a transfer 
of assets equal to the fair value of the liabilities (as discussed in Chapter 12). Similarly. for 
pension funds, the interests of fund members would be protected if there is enough money 
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available to buy an equivalent annuity from a financially sound life insurance company. 
This amount is sometimes called the buy-ow vallie. 

This leads to the conclusion that a valuation of liabilities for so lvency purposes should be 
the fair value. This is higher than Ihe central estimate (the expected value ortlte liabilities) 
because it allows for a reward for taking on the risks of the portfolio. The problem is 
that, for insurers, the fair value of liabilities is very difficult to determine. Fair values are 
relatively easy to determine for assets that are standardized, and traded in a liquid market 
where buy/sell prices are listed on an exchange every day (eg shares or money market 
securities). But insurance portfolios are not standardized; each contains a unique mixture 
of risks. And insurance portfolios are not commonly bought and sold - ie there is no liqui d 
market for insurance liabilities - so there is little information available to estimate the 
"market value" of the liabilities. 

The accounting profession and actuarial profession are both working on the development 
of standard methods for estimating fair value for insurance risks, but this is a very difficult 
issue and there is no consensus. Students who are interested in a more dctailed comparison 
of these approaches may wish to refer to IAA (2009). 

For solvency purposes, insurance and pension fund liabilities are often valued using one or 
a combination of the following methods: 

the statutory' l'Q/uatiolJ basis; 

the margin/or all\'erse deviation method; and 

the probability a/sufficiency approach. also known as the qllullfile me/hod. 

We discuss each of these below. 

15.5.1.1 The statutory valuation basis 

In some countries. regulatory solvency standards require liabilities 10 be valued as the 
present value of expected future cash flows, calculated using methods and assumptions 
that are specified by the regulatory authorities. This method is commonly applied to life 
insurance compan ies. and may also be applied to retirement plans when determining 
minimum funding requi rements. The regulations will set out the assumptions for mortality 
rates. interest rates (which may be determincd by reference to an index such as AAA-rated 
corporate bond yields). inflation rates and expense rates. 

The assumptions arc deliberately chosen to be conservative, so that the value of liabilities 
includes an implicit risk margin. These assumptions should be updated regularly to reflect 
changes in the environment and the development of new products. Otherwise the standards 
may inadvertently become too strict or too weak. 

The statutory valuation basis is objective, and hence difficult to manipulate, but it is 
not very sensitive to the differences between different companies, ie it does not reflect 
relative risk. For example, 1\\'0 life insurers might have quite different mortality experience 
(reflecting differences in product design, marketing methods. underwriting standards, etc), 
but both are required to use the same mortality tables for assessing solvency. 

In non-life insurance there is much greater diversity of risks, so it is difficult to sel 
standardized assumptions for the valuation of liabilities - judgment is required. Hence. 
the starting point for the valuation may be the actuary's best estimate of the future costs 
of outstanding claims (determined using recognized methods and models, based on an 
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analysis of past experience). In some countries, the undiscounted value of these claim 
costs is used for the purpose of assessing solvency. This has an implicit margin equal to 
the difference between the present value of the expected claims cost and the undiscounted 
value. The size of the risk margin depends on the expected time until payment and the level 
of investment earnings. This is a rather ad hoc method of determining risk margins. which 
has been criticized for overstating the reserves required for long-tail claims in times ofhigh 
interest rates. 

15.5.1.2 The margin for adverse deviation method 

The margin for adverse deviation (MAD) method allows for differences in the risks 
underlying each company's liabilities. Under the MAD method, the actuary works out a 
best estim¥te assumption for each element of the valuation basi s, then adds a risk margin 
to each assumption, where the risk margin reflects the level of uncertainty in the estimate. 

Forexample, suppose that the actuary is setting the mortality assumption for a life insurance 
portfolio. The best estimate might be determined after analyzing past experience. Then the 
actuary would consider the factors that might affect the reliabi lity of that estimate for 
predicting the future, for example: 

the size of the portfolio (number of policies) and/or the number of death claims 
per annum; 

the number of years of past experience, ~nd the stability of the experience over time; 

the mix of clients, including any changes that might arise from changes in marketing; 

the type of product, and any changes in the product design; 

the underwriting policy, including any changes in underwriting policy and/or 
practices; and 

• the level of lapses and surrenders, which might create a deterioration in experience if 
there is selective withdrawal by healthy lives. 

In general, when determining the appropriate margin for any assumption for any product. 
the actuary should consider: 

the credibility of past data (which determines parameter uncertainty in the model); 

the amount of stochastic variation in experience; 

the sensitivity of the outcomes to any changes in assumptions; and 

any changes in any aspect of the environment that would suggest that the past 
experience will not be a reliable guide to the future. 

Exercise 15.4 

Suppose that you are valuing the liabilities of a non-life insurer. Your best 
estimate of the liabi li ty is based on case estimates provided by the insurer's claims 
department. What factors would you consider when deciding on the margin for 
adverse deviation forthis estimate? For guidance, see "Memorandum on Provision 
for Adverse Deviation for Property and Casualty Insurers" on the CD . 

• 
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Of course this requires a thorough knowledge of all aspects of the business. There fore the 
MAD method places great re liance on the judgment oflhe actuary. The MAD method has 
sometimes been criticized because a margin is added to each assumpti on. The combined 
effect arising from the interaction of all these margins may be more than necessary. 

15.5.1.3 The probability of sufficiency approach 

The probability of sufficiency (POS) approach is based on modeling the distribution of all 
possible outcomes for claims costs. The actuary aims to determine the amount of reserves 
that will provide an x percent probability of covering the claims, where the target value of 
x is determined by the regulator and/or by the board of directors of the insurer. 

You may recognize that the POS approach is the same basic idea as Value at Risk (VaR). 
which was discussed in Chapter 6. VaR has been used for some time in the banking industry 
as a way to measure risk in trading portfolios. However the problems of implemcnting the 
approach are very different for insurance liabilities. 

The POS approach was introduced in 2001 for non-life insurance liabilities in Australia . 
Prior to 200 I. Australian actuaries would generally work out the present value of expectcd 
claims costs, ie a central estimate. The board of directors would then add a prudential 
margin to this central estimate, and this would be the value of liabilities reported in the 
financial statements, and used as the basis for measurements of solvency. However, thi s 
method was flawed, because there was no consistency in the determination of the size of 
the prudential margin. Financially weak companies (such as HIH, which had a large share 
ofthe Australian market and failed spectacu larly in 2(01) would have little or no prudential 
margin; other companies would vary the prudential margin from year to year in order to 
smooth reported profits, or to minimize tax liabilities. 

In 2001 the Australian legislation was changed, to improve consistency in the determination 
of the prudential margin (which the legislation now calls a risk margin). The sum of the 
central estimate plus the risk margin must provide at least a 75 percent probability of 
sufficiency. Unfortunately, when the new regulations were introduced, there was no 
consensus within the actuarial profession on the best method of estimating the 75 percent 
probability of sufficiency. The actuarial profession has been hard at work to meet this 
challenge, and has made some progress in developing new statistical techniques, which are 
beyond the scope of this chapter. 

The POS method is based on quantiles of the distribution of outcomes, which simply tells 
you the probability that your reserves will be insufficient to pay claims. This does not 
measure the amount of the potential shortfall. Others have suggested that other measures 
such as Cond itional Tail Expectation (CTE) might be preferable when setting reserves. The 
CTE measures the expected value of the claim cost, given that the claims fall in the worst 
x percent of the loss distribution. 

As with the MAD method, the risk margin under the POS approach must relate to the 
inherent uncertainty in the central estimate. 

Some methods of valuation combine both the MAD approach and the POS approach. For 
example, in the US, the American Academy of Actuaries has proposed the adoption of 
principle-based reserving: 

For some products. actuaries would be able to use a "Determini stic Reserve" using 
Pl"fldetlt Best Estim(lte!J' (PBEs) for the assumptions. The PBEs are best estimates plus 
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a margin that reflects the uncertainty in the best estimate ( ie similar to the MAD 
approach). 

For products that contain risks that \vould not be captured by a deterministic approach, 
such as policyholder options Ihat only become valuable in some scenarios. actuaries 
would determine a "Stochastic Reserve". The actuary would combine the PBEs 
for mortality and expense assumptions with stochastic models of interest rates and 
investment returns, in order to provide a range of different scenarios. The scenarios 
would be ranked from lowest to highest, and the reserve would be based on the a\'erage 
of the highest 35 percent of the outcomes (ie an estimate oftltc eTE). 

15.5.2 Adjustments to reflect the impact of discontinuance on the 
liabilities 

The va lue of the liabilities shown in the accounts is generally based on the assumption that 
the business will be ongoing. In the event of discontinuance, the liabilitie~ may change. and 
adjustments will be needed. For example: 

In a life insurer, there may be a flood of policy surrenders. Thereforc whcn assessing 
solvency. it is sensible 10 compare assets to the total of the surrendcr values on 
all policies. 

If an insurer is in run-off. it may suffer from sel~tive cancellati on: the good risks 
cancel their pol icies and obtain replac<;!ment cover elsewhere. while the poor risks 
remain. pushing up claims costs. The effect of this anti-selection can be cumulati\e. If 
the insurcr increases premium rates to cover the increased risks. this on ly exacerbates 
the problem, as more good risks switch to a lower-cost provider; premiums ha\'c to be 
increased again, more good risks switch, and so on. Health insurers arc particularly 
vulnerable to this spiral effect. 

In a retiremcnt plan, if the employer-sponsor is fac ing insolvency. and the fund i~ 
winding up. it is likely that members will become eligible for enhanced benefits such 
as more gcnerous early retirement provisions, which will increasc the liabilities. 

When a financial institution goes into run-off, there are usually some additional 
expenses, such as terminations of staff. Expense ratios will increase. as any fixed eost~ 
will bc spread over a reducing portfolio. 

15.5.3 Dealing with discretionary benefits 

The valuation process is even more difficult (fthe liabilities include discretionary benefits. 
In life insurance, policies that participate in profits receive discretionary amounts. referred 
to as bonuses in Australia and the UK, and as dividends in North Amcrica. In pension 
funds, benefits may be increased from time to time at the discretion of the trustees. in line 
with inflation. 
Suppose that we are valuing a portfolio of participating life insurance busincss. The 
guaranteed benefit under the contract is the sum insured plus declared bonuses: there ;s 
often no legal entitlement to future bonuses that have not been d~lared yet. But many 
companies use bonus illustrations and sales material that would encourage policyholders 
to expect a certain level of future bonuses - and the premiums include a bonus loading. 
Hence. the policyholders develop reasonable exp~tations of future benefits. Should \\e 
allow for these discretionary benefits when assessing solvency? 

• 
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This is a difficult issue, which is under consideration by various international standards 
associations. At present, different countries have adopted different approaches, reflecting 
differences in the types of products sold, the legal framework in each country, and the 
accounting standards of the country. 

15.5.4 How can we be sure that the value of liabil it ies is correct? 

We noted above that companies in trouble may be tempted to overvalue their assets, and 
there is a similar temptation to understate the value of their liabilities, for example, by 
using optimistic assumptions. Actuaries may find themselves under pressure to change the 
assumptions. Professional standards provide guidance for the determination of appropriate 
assumptions, and actuaries should resist any pressure to deviate from these standards. 

The correct valuation of liabilities depends on the accuracy of the data, which may cause 
problems particularly when the work is done by external actuaries. Insurance insolvencies 
have sometimes revealed significant deficiencies in this area. For example, in the cases 
of the two failed insurance companies HIH (Australia) and Independent Insurance (U K), 
it appears that sign ificant numbers of claims were simply not entered into the computer 
system. Some non·life insurers have deliberately reduced case estimates on outstanding 
claims in order to maintain a spurious appearance of solvency. 

Exercise 15.5 
(a) Do you think that actuaries are often asked to adopt more optimistic valuation 

assumptions? How should the actuary respond when a client suggests that 
the assumptions should be changed? 

(b) Consult the Code of Conduct/Professional Standards/Standards of Practice 
for your own actuarial association. What guidance does it offer in relation to 
the setting of assumptions? 

(c) Should an actuary do any checks to verify the completeness and accuracy of 
the data? What checks could you do? 

(d) Actuarial reports normally include a description of the process used to choose 
the methodology and assumptions. This allows for peer review by another 
actuary. Some countries have already introduced peer review requirements. 
Do you think that peer review of liability valuations is necessary/desirable? 

15.6 Capital requirements: the risk-based capital app roach 

15.6.1 Introduction to risk-based capital 

By this stage, we have estimated the value of assets and liabilities for solvency purposes. 
These valuations include some risk margins that reflect our uncertainty about these 
estimates. But an explicit additional amount of capital is usually required for safety. There 
are different ways of calculating the required amount of capital. 

In the past, many countries used a simple formula to set statutory capital requirements on 
a fairly arbitrary basis. For example: 
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For banks, the regu lator might require capital equal to 8 percent of the assets. The loans 
made to the bank's customers are its main assets, so this capital covered credit risks. 

Fornon-life insurers, the regulator might require capital equal tox percent ofpremiums 
andlor y percent of outstanding claims liabilities. 

This approach has the virtue of simplicity, and it was considered suitable when compan ies 
generally sold similar products and had simi lar investment profiles. But as the financial 
markets developed, and a greater range of products was introduced (on bOlh sides of 
the balance sheet), the inadequacies of this approach became apparent. The use of such 
arbitrary formulae ignores the differences in the risks accepted by each company. and 
hence may overestimate the amount of capital required for some companies, and understate 
the amount required for other companies. 

There has ~herefore been a trend to develop detailed methods to calculate the minimum 
amount of capital a financial institution must hold, taking account of the risks faced by that 
institution. Methods of sett ing ri sk-based capital requirements (RilC) in statutory solvency 
standards were first developed in the banking industry, under the auspices of the Bank for 
International Settlements (BIS) meeting in the city of Basel in Switzerland. The standards 
proposed by the BIS (the Basel Accords) have been adopted by bank regulators in most 
developed countries. 

The same concept has now been applied to 9ther financial institut ions, such as insurers. 
The International Association of Insurance Supervisors (lAIS) has suggested that capital 
requirements for insurers should be tailored to reflect the risks accepted by each company. 
RBC approaches for insurers have been adopted in jurisdictions including Australia. the 
US, Canada, Japan and Singapore. The European Union's (EU's) Solvency II regime also 
uses an RBC approach. 

15.6.2 Creat ing a risk-based capital standa rd 

How does a regulator create a risk-based capital standard? The sleps in the process are: 

set objectives; 

identify all significant risks; 

• decide which risks should be included in calculating the capital requirement ; 

work out a measure of exposure to risk; 

ensure that the measures of exposure are objective and reliable; 

quantify the size of potential losses for each unit of exposure; and 

allow for diversification benefits. 

We discuss each of these sleps below. 

Of course, the management of any financial institution wi ll follow similar processes to 
make their own estimate of the amount of capital that is necessary to reduce the probability 
of ruin to an acceptable level. This is an essential part of capital management, as described 
in Chapter I I . 
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15.6.2.1 Set objectives 

The first step in determining capital requirements is to specify the measurable solvency 
objectives. For example, in the EU's Solvency II system, the aim is to ensure a 99 .5 percent 
probability of solvency over a one-year time frame. 

Practical considerations playa role here. If the solvency standards are too strict, then some 
companies may be forced outofbusiness. When introducing new RBC standards, or changes 
to parameters under existing standards, the regulator will usually test the effect by asking 
different companies to calculate their capital requirements under the proposed regime. If 
the new standard imposes too great an increase in requirements, it may be necessary to 
revise the standard and/or phase in the new requirements, thus giving companies time to 
raise new capital or reduce risks. 

15.6.2.2 Identify all significant risks 

Empirical studies into the failures of financial institutions are helpful in identifying the 
most significant risk factors. Some findings are summarized in the article "Empirical 
Studies of Common Factors in Insolvency" on the CD. 

For example, for a bank, the most significant risks are credit risk, market risk, liquidity risk 
and operational risk. Of these, credit risk is by far the most common cause of bank failure. 

For a life insurer, the risks may be divided into asset risks, pricing risks, asset-liability 
mismatch risk and operational risks. Pricing risks would include mortality, morbidity and 
expenses. 

15.6.2.3 Decide which risks should be included in calculating the capital 
requirement 

Risks that are relatively less significant may be excluded in the interests of simplicity. 

Some risks may be excluded because they are difficult to quantify. To take banks as an 
example again. the first Basel Accord, issued in \988, only covered credit risk, which was 
considered to be the most significant risk and the easiest to quantify. In 1996, the Accord 
was extended to include market risk. The second Accord, Basel II , issued in 2004, includes 
an allowance for operational risk. This has been controversial because it is very difficult to 
quantify operational risk. 

Regulators usually have the right to require additional capital, over and above the amount 
required by objective application of the standard, in order to allow subjectively for factors 
that are difficult to quantify and to deal with entities that are unusual, for example those 
which have large exposures to what is normally a trivial risk. For example, in 2004 the 
Australian regulator increased the capital requirement for the National Australia Bank 
after an investigation into a loss of A$360 million from unauthorized derivatives trading 
revealed serious weaknesses in risk management and corporate culture. 

15.6.2.4 Work out a measure of exposure to risk 

Suppose that we have identified the main types of risk. How can we measure the exposure 
to risk? 

Some risks can be measured using a formula approach. For example: 



Solvency ,.., 

In banking, under Basel I, the system for measuring credit risk was fairly simple. Each 
asset was classified into a broad risk category and given a weighting. from 0% fo r 
government securities to 50% for home loans secured by a mortgage, and 100% for 
commercial loans. The minimum capital requirement for credit risk was simply 8% of 
the total risk-we ighted assets. 

In non-life insurance, outstanding claim liabilities can be classified by line ofbusi ness. 
and each line of busi ness is given its own risk weighting. ShorHailed business such 
as household insurance might require a margin of say 9%, whereas more risky long
tailed business such as product liability insurance might require a high margin of say 
15%. 

In life insurance, the duration of assets and liabilities might be used to estimate asset
liability mismatch ri sk. 

The form~la approach can incorporate a stochastic model. For example. In banking. market 
risk can be measured using a Value-at-Risk approach. Under Baselll standards, stochastic 
models of interest rates and asset price movements are used to estimate the 99th percentile 
of the di stributi on of losses over a 10-day time frame. 

A projection model may be used as an alternative to the formula approach for calculating 
RBe. The cash flows and balance sheet of the institution are projected under different 
scenarios, and the amount of capital at the start of the projection is varied to find the 
level required to provide a satisfactory level of solvency throughout the projcction. A 
range of specific scenarios may be tested, and the capital set to achieve solvency in all of 
the scenarios. Alternatively, a stochastic model may be used to generate a large number 
of scenarios. and the capita l level sel so that solvency is maintained in an acceptable 
percentage of the generated scenarios. 

The use of projection models is discussed further in 15.1 0. 7 below. 

The measure o f exposure must be simple enough to be practical, but sophisticated enough 
10 produce an adequate RBC level. If the RBC standard does not provide a reasonably 
accurate measure of risk, this may result in financial arbitrage and/or minimum capital 
requi rements that are inadequate to ensure solvency. For example. under Basel I. all 
home loans secured by a mortgage were given a 50% risk weighting. This category was 
too broad. A bank that made home loans with low loan-to-value ratios to well-qualified 
borrowers would have the same minimum capital requi rements as one that lent the full 
value of propertics to subprime borrowers . Banks that wanted to makc profit s by taking on 
higher risks might switch into subprime lending, without having cnough capita l to cover 
pOlentiallosscs. Thi s business strategy led to the downfall of several banks during the latc 
1990s (BCaS. 2004). 

The Basel II Accord has a much more sophisticated (and complex) system of categorizing 
loans. For example, underthc new rules there are several different categories of home loans. 
depending on the loan-to-valuc ratio, level of documentation of the borrower'S resources. 
adequacy of property val uation checks and mortgage insurance cover. 

15.6.2.5 Ensure that the measures of exposure are objective and reliable 

The measure of exposure must be based on objective and reliable values. For example, 
capital requ irements fo r insurance risks are often a combination of percentages of the 
insurance exposure and the insurance liabilities. If insurers do not follow reasonably 
consistent methods in valuing the liabi li ties. then this will ftow through to the estimation 
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of the capital requirement. This will produce perverse results: a company that is over· 
optimistic in its valuation of liabilities will have a lower capital requirement than a company 
which adopts a morc prudent approach. So a clearly defined method for valuing liabilities 
is a prerequisite for a sound RBC formula. 

15.6.2.6 Quantify the size of potential losses for each unit of exposure 

A formula-based RBe model requi res parameters that reflect the size of potential losses 
for each unit of risk. For example, in Basel I, a home loan had a risk weight of 50%., and 
an unsecured personal loan had a risk weight of 100%. In non-life insurance, outstanding 
claims liabilities for household insurance might have a loading of9%

, compared to a loading 
of 15% for product liability cover. How were these risk relativities determined? Usually 
the parameters are based on some historical data, eg losses for each category of loan over 
at least one business cycle. Caution is needed in applying historical data: if economic or 
market conditions have changed, the historical results may require adjustments based on 
judgment. The parameters must be reviewed regularly and updated to reflect changes in the 
industry and the environment. 

Example 15.2 Responding to changes in market cond itions 
During 2003, Australian house prices had increased sharply, and banks were 
making loans based on these high values. The regulators became concerned 
about the possibility of a downturn in real estate values, so they conducted stress 
tests to see if banks could survive a 20 percent fall in property prices. The study 
found that the banks would survive, but only because they had insured many 
of their more risky loans with mortgage insurers. This raised issues about the 
capital adequacy of the mortgage insurers. The regulators then ran stress tests 
on the mortgage insurers. As a result, in 2006 the minimum capital requirements 
for mortgage insurers were approximately doubled; and the capital requirements 
were adjusted to be more risk-sensitive to provide an incentive for improved risk 
management (Coleman et ai, 2005). This helped to maintain the solvency of the 
Australian banking system during the subprime debt crisis in 2007-09, when 
default rates on loans increased. 

15.6.2.7 Allow for diversification benefits 

Suppose that a non-life insurance company faces just two major risks: an increase in the 
cost of outstanding claims, and investment risk. 

The actuary has estimated that $1 million of capital would be enough to cover the 
outstanding claims risk, with a 99% probability of sufficiency. 

The actuary has estimated that $2 million would be enough to cover the investment risk, 
wi th a 99% probability of sufficiency. 

Now what is the total level of capital required, in order to attain a 99% probability of 
sufficiency for the company? 

Ifwe assume that these two events (increase in claims liability and decrease in investment 
assets) are quite likely to occur in the same period of time, then we might want to hold $3 
million. That is, if the two risks are highly correlated then we would want to set aside wtal 
capital equal 10 the sum of the individual amounts. 
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On the other hand, if we think that the two risks are independent. then $3 million would 
be excessive. If it is very unlikely that both events w ill occur in the same year. a reserve of 
S2 million might be adequate for a Wlo probability of remaining sol\'cnt. 

So in order to work out the total reserve. we need some idea about the correlation between 
different risks. In practice, this is a very difficult problem, and in some cases we can only 
use a rough rule of thumb such as the square root rule3 used in the US insurance RBC rules. 

The development of statist ical models for the estimation of diversification benefits IS 
currently a hot issue in actuarial research. 

15.7 Risk-based capital: internal models , 
Many largc financ ial institutions usc their own internal ri sk models to explore various 
aspects of their business, including capi tal management. Regulators may (subject to 
certain conditions) allow the financial institutions to use their internal models to calculate 
the capital required for regulatory purposes. Basel II and Solvency I [ have adopted Ihis 
approach. The advantages are: 

The model shou ld be more accurate and more comprehensive. Each financial 
institUlion has its own sources of information, which would allow it to make more 
accurate assessments of risk than any arbitrary formula. 

If institutions are encouraged to develop their own models of risk. It mi ght lead to 
improvements in internal risk management procedures. It might help the management 
to make wiser decisions about which risks to accept, and how different risks should 
be priced. 

Cost savings: many of the larger fi nancial institutions already have their own risk 
management systems and it would be cheaper to have one system instead o f1wo. The 
use ofa more accurate internal system may enable a company to justify a lower capital 
requirement, so the cost of setting up a system may be worthwhile. 

However, if a financial inst itution is allowed to assess its own capital requirements for 
regulalory purposes, there is obviously a potential for a conflict of interest. Thcrcfore the 
regulator would need to examine the internal risk assessment systcm to make sure that it 
is applied consistently, is not too subjective, is based on accurate data , takes account of all 
relevant factors and is empirically tested and verified. 

15.8 Integrating the capital management mode l into the control 
cycle 

Ideally. the regulatory RBC rules should allow companies to reduce their capital 
requirements when appropriatc risk mitigation stratcgies are in place. For example. the 

3 Under this rule, the insurer adds together the RBC amounts for risks that are believed to be 
correlated. The reSUlt is several RBC subtotals which are believed to be more or less uncorrelated. 
The required RBC tolal is the square root of the sum of the squares of the subtotals . 

• 
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RBC rules should recognize the benefits arising from reinsurance of insurance risks and 
hedging of financial risks. This will motivate companies to implement such strategies. 

From a management perspective. the output from the capital model should be used as an 
input for the decision-making process, to optimize the usc of capital. For example: 

Ihe product design process should take into consideration the capital requirements for 
providing various features such as capilal guarantees and premium rate guarantees; 

• the pricing of any product should include a loading that reflects the amount of capital 
required to support that product: and 

• capital constraints should be considered before setting sales targets. Note that 
companies that grow too quickly often run into capital adequacy problems. 

Of course. if a capital model does not assess risks accurately, or if it does not include all 
risks, it will not have the desired effect. 

If the statutory capital requirements measure risks inaccurately. this creates an incentive 
for regulatO/)' arbitrage, ie financial institutions find ways to achieve technical compl iance 
with regulatory requirements, while undermining the intent of the regulations. 

15.9 Assess the amount and quality of the capita l 

At th is stage, we have placed a value on the assets and the liabilities for solvency purposes 
and calculated the additional capital that is needed to absorb unexpei;ted losses. Our next 
step is to assess the amount and quality of the capital that the company has available to 
meet its obligations. 

Such capital should ideally be a permanent and unrestricted investment of funds wh ich 
is freely available to meet losses. which does not impose unavoidable charges on the 
earnings of the institution, and which ranks below the claims of those we wish to protect 
(policyholders. depositors. etc) in the event of a winding-up. 

Shareholders' capital and retained profits fit this description. But there arc other types 
of capital instruments that have some of the above characteristics, but not all. These are 
often debt/equity hybrid securities. For example. consider IIIandalory cOl/I'errible nores and 
Sllbordinated debt issued by an insurance company. 

Mandatory convertible notes are initially classified as debt securities, since the insurer 
must pay interest on the notes each year. However. the face value of the notes will never 
be repaid. At the end of a specified term, say five years, each note will be converted into 
shares of the insurer. Hence in the long term, the money raised by the issue of these notes 
will contribute to capital. They provide a permanent source of funds, but in the short term 
they also impose an unavoidable charge on the company (ie the interest payments). 

Subordinated debt is borrowed for a fixed term, say 10 years. The loan has special conditions: 
if the company becomes insolvent, the lenders will rank behind the policyholders. That 
is. the subordinated debt will not be repaid unless Ihere is money left over, after all the 
policyholders have been paid first. Hence, during the term of the loan. the money raised 
by subordinated debt borrowing provides additional security for the policyholders. But this 
additional security disappears on the day the loan is repaid (ie at the end of 10 years in this 
example). Hence, this is not a permanent form of capital. 
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Subject to the approval of the regulator, debt/equity hybrids may be counted. at least 
partially. toward meeting regulatory capital requirements. They would usually be counted as 
Tier 2 capital. The differences between Tier I and Tier 2 capital were previously discussed 
in Chapter II. 

Example 15.3 

Suppose that a non-life insurance company XYZ has the fo llowing balance sheet. 
The values of the policyholder liabilities and the investments shown have been 
determined on a solvency basis. 

Table 15.1 Ba lance sheet of genera l insura nce compa ny XYZ , 
Assets $ million Liebilities $ million 

Investments 36 Policyholder Liabilities 

Goodwi ll , Outstanding claims 20 

Deferred Acquisition Cost , Unearned premiums 8 
(DAe) (see Chapter' 2) 

Loan to directors , Other Liabilities 

Reinsurance recoveries 4 Subordinated debt 3 

Mandatory convert ible 2 
notes 

Short~term bank loan , 

Shareholders' funds 

Issued share capital 5 

Retained earnings 4 

Total 43 Total 43 

The admissible assets for solvency purposes may exclude goodwill. DAC and 
loans to directors, if these would be of no value in a discontin uance si tuation. 
leav ing $40 mil lion. 

The policyholder liabil ities are $28 million. 

Let's say the mi nimum capital requirement (as set by the regulators) is $7 million. 

Is XYZ Ltd solvent? Would you say: 

(aj Yes: the admissible assets of $40 million minus the policyholder liabilities 
of $28 mill ion equals $12 million. greater than the required capital of 57 
million; 

or I 

• 
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(b) No: the admissible assets of $40 million minus the total of policyholder 
liabi lities ($28 mil lion) and other liabilities ($6 million) equals S6 million, 
less than the required capital of$7 million? 

The answer to the question lies in the concept of the "quality" of capital. In 
Chapter II we saw that all companies need capital, and thaI they can raise capital 
in the form of equ ity or debt. The capital, along with the money received from 
policyholders, is invested in the various assets that appear on the left hand side of 
the balance sheet above. 

In this case, XYZ raised $5 million of capital by issuing shares. and over the 
years it has retained some of its profits, totaling $4 mi ll ion, so it has $9 million 
of equity capital. Equity capital is the best quality capital from the point of view 
of the security of the policyholders, because the shareholders are the last in line 
to receive any money if the company winds up. To measure solvency we lake a 
cautious view of the assets, excluding those of doubtful value in a discontinuance 
situation, which in this case has reduced the value of the assets by $3 million. 
This notionally reduces the shareholders' funds, leaving us with the figure of $6 
million of top quality capital. This corresponds to the situation in (b) above. If 
we only count top quality capital, then XYZ does not meet the solvency standard. 

XYZ has also raised money by issuing debt capital, of various fonns. If we 
considered thaI all the money is available to provide security for the policyholders, 
then this would lead us to answer(a) above. However, this would be too optimistic 
a view. Let's look at each of the "Other Liabilities": 

Short-term bank loan: If the company gets into difficulties, the bank 
will demand repayment of its loan, reducing the money available to pay 
policyholders. So thi s capital has no protective value from the policyholders' 
point of view. 

Subordinated debt is usually issued with the condition that it ranks behind 
the policyholders (which is why it is called ·'subordinated"). If XYZ 
becomes insolvent before the subordinated debt is repaid, then the money 
that was loaned to XYZ under the subordinated debt arrangement will be 
available to repay policyholders. However, suppose that the subordinated 
debt has a term of just one year. The debt will be repaid at the end of the 
year. If the insurer becomes insolvent at any time after that dale. then that $3 
million will be gone. and wi ll no longer be available to cover policyholder 
obligations. Furthermore. XYZ has to make interest payments on the debt 
for the term of the loan. which imposes a financial burden on the company. 
I f interest payments are made when the company is suffering losses, then 
this will deplete capital. 

The mandatory convertible notes are hybrid debt/equity securities. The 
terms and conditions for such hybrid securities vary from case to case. so 
the regulators will look at each situation individually. In particular. they will 
consider XYZ's obligations to the noles·holders in the event of the winding 
up of the company. 

Let's say that in this case the mandatory convertible notes are not regarded as 
capital that is available to protect the policyholders. but the subordinated debt is 
counted as eligible capitlll. 
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Then, the capital available to XYZ to protect the policyholders is: 

$6 million of top quality equity capital ($9 million of issued shares and 
retained profits, less $3 million because some of the assets are not 
adm issible); plus 

$3 million of lower quality capitaL money that was rai sed from borrowing 
the subordinated debt. 

The total capi tal avai lable is thus $9 million, enough to meet the minimum capital 
requirement o f $7 million. The solvency ratio .; 1.29. 

The regulations may classify the $6 million of lOp quality capital as Tier I. and 
the $3 million of lower quality capital as Tier 2. The classification is important. 
because the regulat ions may specify that some proportion of the minimum capi tal 
requil-ement must be met by Tier I capital. 

In the above example, we adjusted for inadmissible assets by deducting this 
amount from the total value of assets. As an alternative, we might simply increase 
the capital requirement to cover potential losses for some of these assets. That is, 
suppose we include $1 million of loans to directors as an asset. Then we increase 
the ri sk· based capital requirement by $1 million to cover potential losses if these 
loans cannot be collected. The RBC wi ll be $8 million and the available capital 
will be $ 10 million (equity $9 million minus DAC and goodwill $2 million plus 
subordinated debt $3 million). The margin of spare capital is the s.ame, $2 million. 
but the solvency ratio becomes 1.25 under this measure, and the amount of Tier I 
capital is higher. The exact methods of calculation for capital and solvency ratios 
will depend on the detail s of the regulation applying to XYZ. 

Exe rcise 15.6 
Under what circumstances do you think it would be reasonable to count 
subordinated debt as eligible capital? 

Under what ci rcumstances do you think it would be reasonable to count mandatory 
convertible notes as e li gible capital? 

15.10 The role of risk management and market discipline in 
so lvency regulation 

15.10.1 Introduct ion 

. ., 

We have noted above that holding adequate capital is only one pillar of a three·pil1ar 
approach to solvency regu lation. The other pillars are effective risk management and 
market discipline. 

In the past, when regulators were concerned about risky behavior, it was common to limit 
the types of risk that financial institutions could take. For example many jurisdictions 
imposed investment restrictions. pricing controls and reinsurance standards. 
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These days, in the face of international competition, there is a greater emphasis on letting 
financia l inst itutions take risks but making sure that adequate mechanisms are in place 10 

handle these risks. These mechan isms include: 

appropriate skills and expertise of management; 

effective internal risk management policies and controls; 

close supervision by the regulator, including reporting requirements, early warning 
systems and adequate powers of intervention; 

market disclosure, including ratings provided by credit rating agencies: and 

• provision of risk management advice from professionals. 

We will discuss some of these below. 

15.10.2 Internal risk management 

[n recent years, there has been increasing emphasis on Enterprise Risk Management 
(ERM). as discussed in Chapter 2. 

In order to promote ERM, regulators encourage financial institutions to deve lop a formal 
Risk Management Strategy (RMS). This is a high-level document, which is designed to 
take a holistic view of risk throughout the organization. The board of directors is given 
responsibility for approving the RMS, and il must be reviewed by the board annually. The 
RMS must be documented, and often a copy must be provided to the regulator. 

Regulators may also issue "best practice" guidelines for managing specific types of risk. 

Exercise 15.7 Risk Management Strategies 

(a) What do you think should be included in an insurer's Risk Management 
Strategy about reinsurance? 

(b) Many financial institutions outsource some of their work. eg computer 
systems. customer service, etc. Whal do you think should be included in a 
Risk Management Strategy about outsourc ing? 

(c) After the Australian non-life insurer HIH collapsed, a review found that 
HIH had excellent risk management policies - on paper. What are the 
obstacles that might prevent the effective implementation of a risk 
management strategy? 

15.10.3 Reporting requ irements and early warni ng systems 

A regulator should monitor financial institutions, so that problems can be detected early. 
allowing action to be taken promptly, before losses mUltiply. 

In many countries, financial institutions are required to provide detailed reports to the 
regulator, including annual reports, audited financial statements. details of assets classified 
by types of exposure, and so 011. 

These reports may be analyzed to look for danger signals. For example. in the US, the 
National Association of Insurance Commissioners (NA IC) developed the Insurance 
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Regulatory Information System (IRIS) and the Financial Analysis and Solvency Tracking 
System (FAST). Under the IRIS system, various ratios are calculated (based on regulatory 
returns) to evaluate the financial condition of the insurers. The ratios measure the level of 
reserves and trends in reserve levels, profitability, reliance on reinsurance. changes in the 
mix of business, investment returns and liquidity. There are different ratios for different 
types of insurers. Companies that have unusually large or small ratios would be given 
priority for further investigation. For example, if an insurer has unusually high growth 
rates, this may suggest that the insurer is underpricing. If the company has unusually high 
or low investment returns, this might prompt an examination of the company's investment 
strategy and asset allocation, to ascertain the reasons for such unusual performance. 
Unusually high returns may indicate that the company is taking on higher investment risks 
(for example junk bonds pay higher interest rates than AAA-rated bonds, but have a higher 
risk of defat.t). Unusually low returns may indicate that the company is lending money to 
affiliated companies at below-market interest rates. 

Exercise 15.8 
Read the article "Empirica l Studies of Common Factors in Insolvency" on the 
CD and draw up a list of signs that indicate that an insurer might be headed for 
trouble. 

Some countries have also introduced early warning systems for banks. The best known is 
the CAMELS system, which was introduced in the US in the 1980s. Each bank is given a 
rating on each of six criteria: 

Capital; 

Asset quality; 

Management; 

Earnings; 

Liquidity; and 

Sensitivity to market risk. 

Banks that earn high scores arc subject to more frequent on-site visits. and m:ly be subject 
to addi tional regulatory intervention. 

15.10.4 Disclosure and ratings 

Disclosure requirements form an important component of solvency regulation. for all 
types of financial insti tutions. Disclosure allows other market participants - potential 
investors. creditors, brokers, rating analysts and customers - to form their own opinion of 
the solvency of each organization. A company that is perceived to be in a poor financial 
condition may lose customers; may need to pay higher rates on borro\\ ing; and may suffer 
a declining share price. The possibility of such market discipline creates a strong inccnthe 
for institutions to conduct their business prudently. When a company is in trouble. industry 
analysts are often the fi rst to become aware of the problem. The result is often a falling 
share price, accompanied by adverse press reports. There are several credit rating agencies 
that provide ratings for many financial institutions. Regulators should be alert to the 
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reasons underlying any downgrade in market ratings. The downgrade may itself exacerbate 
any existing problems. by making it more difficult and expensive for the company to raise 
new capital. The impact that a rati ng downgrade can have on a company is dramatical ly 
illustrated in "Case Study of a Liquidity Crisis: General American" on the CO. 

15.1 0.5 The role of the professional 

Regulators have lim ited resources, and hence may rely on professionals (such as auditors 
and actuaries) to prov ide early warnings. 

The use of actuaries in life insurance has long been commonplace, whil e the use of 
actuaries in non- life insurance is less widespread but increasing. Many countries require 
the appointment of an "appoi nted actuary" or "responsible actuary" wi th legislated 
responsibilities. The role of the appointed actuary varies in detail, from one country to the 
next. Table 15.2 summarizes the position according to an IAIS survey (IAIS, 2003). 

Table 15.2 Ro le o f the "appointed actuary" or "responsible actuary" 

Role 

Advice on valuation of liabilities Required in all jurisdictions with an -appointed 
actuary- role in life insurance 

Very common in jurisdictions with an "appointed 
actuary" role in non-life insurance 

Advice on items such as: the premiums to be Required in some jurisdictions in both life and 
charged; the terms and conditions of insurance non-life insurance 
contracts; ,", risk assessment policies; th, 
adequacy of reinsurance arrangements; th, 
investment policy 

Advice on the determi nation of the allocation of Req uired ;" most jurisdictions with '" profits, distributions or bonuses to participating -appointed actuary" role in life insurance 
life insurance policyholders 

A" important fiduciary role to represent the Not • common regulatory requirement, bot 
interests of the policyholders, particularly the seen in some jurisdictions in life insurance 
participat ing policyholders, when decisions are 
taken withi n the insurer 

Dynamic solvency testing (as described below) Some jurisdictions 
and reports on the current and future financial 
condition of the insurer to assist th, board 
of directors ;" developing risk management 
strategies 

Whislle-blower responsibilities to report to the Some jurisdictions 
regulator, if believed necessary in the interests 
of policyholders and/or to avoid contravention 
of the law 
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Example 15.4 Example of appointed actuary responsibili ties 
The following summarizes the role of the appointed actuary under the Australian 
Life Insurance Act 1995 and accompanying pmdential standards. There are 
similar roles in other countries. 

A li fe company must not issue policies of a particular kind unless the appoimed 
actuary has given the company written advice about the proposed terms and 
conditions, the proposed surrender value basis , and the method of uni t pricing 
(if applicable). 
A life company must not enter into a reinsurance arrangemem unless the appo inted 
actuary has given the company written advice as to the likely consequences of the 
proposed arrangement. 
The po~cy li abili ties must be valued in accordance with the actuarial standards 
(which are spec ified by the regulator). 
The appointed actuary must make an investigation into the financial condition of 
the company at the end of every financial year and give the company a wri tten 
report. Thi s must include an assessment oflhe solvency and capital adequacy of 
the company. The Financial Condi tion Report is a comprehensive review of the 
company, and it must be conducted in accordance with the Institute of Actuari es 
of Australia's Professional Standard 200. 

In orderto perform hislhcrduties, the appointed aClUary is given certai n privileges. 
For example, if it is necessary for the perfQrmance of hi s/her duties, then: 

the appointed actuary may have access to any oflhe company's documents: 
the appointed actuary may request infonnation from any employee: and 

the appointed actuary may attend board meetings, and may speak at board 
meetlllgs on matters relating to solvency, capital adequacy, or any other 
mailers about which shelhe may be required to give adVice. 

The appointed actuary also has a responsibility to the regulator, who will be 
relying on the work done by the actuary in order to monitor the performance of 
the company. Therefore: 

the regu lator is given a copy of the Financial Condition Report: and 
the regu lator may request an additional investigation to be conductcd if it is 
concerned about any aspect of the company's solvency. 

The actuary has whistle-blower responsibilities. If the actuary thinks that acti on 
is required in order to avoid contravening the Act, or to protect the interests of the 
policyholders, then he/she must inform the directors or officers of the company. 
If the company fai ls to take action within a reasonable time, then the actuary must 
inform the regulator. 

15.10.6 Financial condit ion reports 
As noted above. in many countries actuaries are required to pro\ ide reports about the 
financial condition of a life insurer. These reports may be given to the board of directors or 
their representative, and they are often accessible to the regulator as well. 

A financial condition report wi ll usually include a comprehensive control cycle review 
of the company. Items covered will include: the company objectives. product design, 
pricing. customer mix. sales levels split by product. an analysis of past experience 
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relative to expected experience, comments on trends in experience, a review of assets 
and investment performance, comments on the suitability of the investment strategy 
(including asset-liability matching and liquidity), a valuation of liabilities, an assessment 
of past and expected future profitability, an analysis of profit by source, assessment of 
capital levels, and a review of the adequacy of risk management controls. The aim is to 
identify the strengths and weaknesses. risks and opportunities for the company. A financial 
condition report will usually be required annually for life insurers, health insurers and non
life insurers. Similarly employer-sponsored defined benefit retirement plans are usually 
required to have periodic actuarial reviews. 

15.10.7 Dynamic Solvency Testing 

The actuary may also be required, by the regulator or by professional standards, to carry 
out projections of the business using Dynamic Solvency Testing (DST). DST is also known 
as Dynamic Fillancial Analysis (DFA) or Dynamic Capital Adequacy Testing (DCAT). 

The following is a description of DCAT from the Canadian Institute of Actuaries (CIA, 
2007). This note is included on the CD for further reference. 

DCAT is a process of analyzing and projecting the trends of an insurer's capital 
position given its current circumstances, its recent past, and its intended business 
plan under a variety of future scenarios. It allows the actuary to inform the insurer's 
management about the implications that the business plan has on capital and to 
provide guidance on the significant risks to which the insurer will be exposed ... . 

The principal goal of this process is the identification of possible threats to the 
financial condition of the insurer and appropriate risk management or corrective 
actions to address those threats. The process arms the insurer with useful 
information on the course of events that may lead to capital depletion, and the 
relative effecti veness of alternative corrective actions, if necessary. Furthermore, 
knowing the sources of threat. it may be advisable to strengthen the monitori ng 
systems where the insurer is most vulnerable. 

The projections will start with a base scenario, based on realistic assumptions. The actuary 
will model the cash flows from the existing in-force business, plus expected new business, 
based on the company's future business plans over the next few years (usually with a time 
frame of say five years). For each year, the model output would include a balance sheet, an 
income statement, and various measures of solvency. 

The model may be used for sensitivity testing to identify the most significant risks, ie 
varying one assumption at a time to measure the effect of a change in, say, mortality rates 
or reinsurance costs. 

Alternatively, the outcomes may be modeled for a range of plausible scenarios, allowing 
for ripple effects, ie where a change in the environment might flow through to affect a range 
of other assumptions (eg a recession that simultaneously affects interest rates, asset values, 
new business volumes, and discontinuance rates). 

A dynamic model will take account of the management's response to any particular 
situation. For example. if the model assumes a drop in interest rates, it might be assumed 
that management would cut dividendslbonuses, or change the investment strategy. Chapter 
18 will deal in more detail with the management's options for responding 10 experience. 
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Many DST models incorporate stochastic elements. A stochastic model defines some of 
the assumptions as random variables, which allows a probability to be assigned to the 
measurement of solvency, and may help to identify critical scenarios thai may not have 
been recognized beforehand. 

Professional standards may provide guidance on the range of risks that shou ld be 
incorporated into the model. For example, the Canadian Inst itute of Actuaries suggests thai 
actuaries should consider the following risks for a life insurer: mortality risk. morbidity 
ri sk. persistency rates, expenses, asset/liability mismatch. investment losses. reinsurance. 
political and regulatory risk, and off-balance-sheer risks. 

Under the Canadian regulations. the actuary must model at least three plausible adyerse 
scenarios. after considering a range of different risks that are most applicable to this 
particu lar company. The actuary must then provide a report to the board of directors. 
presenting those scenarios that provide the most serious threat to the company. and advising 
on actions which might be taken to manage those risks. 

DSTI DCAT is widely used for both life and non-li fe insurers in many countries. 

15.11 Responding to solvency problems 

From time to time, an actuary will be called upon to assist a financial institution that is 
facing solvency problems. As a starting point~ it is sensible to identify the sources of the 
losses and take steps to prevent any further deterioration. 

If there is a capital shortage, there are basically three approaches to alleviating the problem 
in the short (enn: 

Raise additional capital. This may be done by issuing shares or hybrid debt 
instruments, retaining profits (by reducing or suspending dividends to shareholders and 
reducing distributions of profits to participating policyholders), or borrowing by 
subordinated debt. 

Improve the quality of capital, eg by selling non-core businesses that have a goodwill 
component in the valuation, thus converting inadmissible assets to admissible assets. 

Reduce risks, for example by increasing reinsurance or swi tching to a more 
conservative asset allocation. 

Note that changing the valuat ion assumptions, in order to improve reponed solvency. is 1101 

recommended as an appropriate solution to the problem - although it is often the approach 
adopted by insurers that subsequently fai l! 

Jfthese measures are not feasible. then the financial inst itution may be forced to seek a 
merger with another financial institution that can provide financial support. 

lfsolvency problems are identified early, and appropriate action is taken. il is often possible 
to turn around the situation. 

• Off·balance·sheet risks are possible losses from ilems which do not appear on the balance 
sheet as assets or liabilities. Off·balance·sheet items may arise from new industry practices, when 
professional standards or regulations have nol yet evolved to require their recognition on the balance 
sheet. CIA (2007) lists some examples. 

• 
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If the management is slow to recognize and deal with its problems, then the regulator has a 
role to play. in encouraging, advising. and ultimately coercing appropriate remedial action. 
Legislation often gives the regulator the authority - and responsibility - to intervene at a 
fairly early stage. as soon as it appears that this is necessary to protecllhe public interest. 
Ideally, intervention should occur even before the solvency ratios deteriorate, as falling 
capital is a lagging indicator of problems. In the US, once an insurance company's capilal 
falls below a specified level (as summarized in Table 15.3 below), the company is required 
to submit to the regulators a plan of action for dealing with the low capital level. 

During the recession in the early 1980s, dozens of American banks fell into difficulties: 
some recovered, some failed. The banks that survived were generally those which made a 
serious effort to work with their regulator (OCC, 1988). 

15.1 1.1 Deciding when to intervene 
The regulator's first problem is deciding when to intervene. 

Suppose a company is in a weak position, and the regulator is concerned. The management 
has a plan that ilia), be successful in rectifying the situation - but there is a significant risk 
that the plan will not succeed. Regulators face a quandary: if they disclose their concerns 
publicly, this will inevitably hasten the decline of the company, destroying all chances of 
a recovery. On the other hand, if they allow the company to continue operations, and then 
the company fails, many customers may suffer even greater losses. A customer who pours 
money into a failing company, and loses it all, will be justifiably angry on discovering that 
the regulator was well aware of the risk but did not disclose it. 

Regulators may be subject to political pressure to be lenient. If regulation is too strict, then 
the financial institution may threaten to move operations to another jurisdiction, where the 
rules are less strict. This may have a negative impact on jobs and on the local economy. In 
some cases, companies have persuaded politicians to exert pressure on regulators to relax 
the solvency rules, to give the company more time to recover. This was a problem during 
the US Savings and Loan crisis in the 1980s, as described in the article "The American 
Savings and Loan (Thrift) Industry" on the CD. 

When the entire industry is fac ing difficulties. as a result of economic circumstances beyond 
the companies' control. the regu lators may be more flexible. There is some debate about 
the desirability of varying capital requirements in the light of economic conditions. Crit ics 
have argued that risk-based capital requirements may be plVcycljcal, that is, inflex ible 
capital requirements may exacerbate the negative impact of economic downturns. For 
example, when equity values fell in 2001, many UK life insurers found it difficult to 
meet Ihe solvency standards. and were forced to sell equities to improve their solvency 
position, switching money into lower-risk assets. This sell ing simply exacerbated the fa ll 
in share prices. To break this downward spiral, the regulator temporarily eased the solvency 
requi rements (Bolger, 2001; Mac Intosh, 2001; FSA, 2001). Simi larly, in 2008-09, when 
the subprime debt crisis adversely affected the solvency levels of many institutions, there 
were calls for a relaxation of regulatory capital requirements for banks and insurers in the 
US and UK (Felstead, 2008; Zuill, 2008; Scism, 2009; Perkins, 2009). 

The pros and cons of regulatory forbearance have been hotly debated. However, the 
evidence suggests that delays in taking action can be dangerous - 100 often, the situation 
deteriorates, making the eventual resolution efforts more difficult and more expensive, with 
the possibility of becoming more widespread and systemic. For example, many experts 
believe that delays in taking act ion against failing US Savings and Loan societies during 
the 1980s significantly increased the ultimate cost to the commun ity. 
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As a result, some countries have passed legislation that reqllires the regulator to take 
prompt corrective action when regulatory capital standards are breached in both banking 
and insurance. For example, US insurers must calculate and report annually the risk-based 
capital required according to regulatory formulae (NA IC, 2009). This is compared to the 
company's actual capital . The comparison will result in one of the five outcomes shown in 
Table 15.3 below. 

Table 15.3 Intervention levels for US insurers 

Company's Capital level Action 

Capital (WTotal Adjusted No action is required. 
Capital N 

) > 200% of required 

• RBC {NAuthorized Control Level 
Risk·Based Capitan 

Company Action Capital < 200% of RBC The company must submit a plan to the 
Level regulator. 

Regulatory Action Capital < 150% of RBC The company must submit a plan to 
Level the regulator; the regulator may (if it 

considers it necessary) take corrective 
action. 

Authori~ed Capital < 100% of RBC The regulator may (if it considers it 
Control Level necessary) take control of the company. 

Mandatory Capital < 700/0 of RBC The regulator must rehabilitate or 
Control Level liquidate the company. 

15.11.2 Deciding how to intervene 

Ideally, the legislation should give the regulator considerable flexibility in choosing the 
most appropriate course of action, ie the one that will min imize the cost to the public 
and minimize systemic risk. In choosing between various courses of action, accurate 
information is essential. Legislation should give the regulator wide powers (0 investigate 
and obtain speciali st reports (such as actuarial reviews) when necessary. 

Initially, when a company falls below the minimum capital standards, the regulator may 
require the company to obtain additional capital. However, improving the capiwl position 
merely addresses the symptoms: the regulator should, at the same time, address the 
underlying causes. For example, if the loss was caused by speculation in derivalives. the 
regulator would seek assurances that risk management procedures wou ld be improved. 

If the regulator believes that a company can be salvaged, it may simply impose various 
conditions on the company. 

If the basic problem is poor management, the legislation may permit the regulator to put 
the company under the management of a more competent person. For example. under 
Australian legislation, a life insurance company may be placed under judicial management. 
described as a "halfway house between the life and death of a company:' To date. this has 
only occurred once, in the winding up of Regal and Occidental. Two actuaries involved in 
this process have wrinen a useful account orlhe problems encountered and the steps that 
were taken to protect the policyholders (Edwards and Marlin. 1994). 

• 
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The regulator may seek assistance from the olher companies in the same industry. to a rrange 
financia l assistance. The other compan ies may be willing to assist, in order to avoid the 
negative publicity that will affect the enti re industry. But if the losses are large - and more 
particularly, if the losses arc unquantifiable because the accounts have been falsified or 
market conditions are unstable - then the other companies may be understandably reluctant 
to pour money into a black hole. The histories of long Term Capital Management, Barings 
Bank. Confederation Life, and Lehman Brothers all give some insight into the desperate 
negotiations that may occur behind the scenes in an attempt to save a failing financia l 
institut ion. (For LTCM see Lowenstein. 2001; for Barings see Fay. 1996; for Confederation 
Life see McQueen, 1996.) 

If the company is beyond redemption. the regulator will often seek to minimize the impact 
on customers. by arranging for another stronger institution to take over some or all of the 
liabilities. A fai r price must be negotiated; otherwise the acquisition of a \-\Ieak company 
might drag down a previously sound company. Many companies have become insolvent 
after taking over a weaker company - particularly when the weaker company fails to make 
a full disclosure of its position. Run-off often produces a better outcome than winding-up. 
but is not always possible. 

Exercise 15.9 
Suppose the sponsoring employer ora retirement plan that pays pension benefits is 
going out of business and will not be making any further contributions. According 
to the actuary, the value of assets is about 98 percent of the value of liabilities, 
on a best estimate basis. The trustees of the plan might decide 10 sell the assets 
of the plan and buy an annuity (deferred or immediate) for each member from a 
life insurer. Alternatively they might dC(;ide to continue administering the funds 
and pay the accrued pension entitlements as and when they become due. Which 
option should be adopted? Why? 

15.12 Guaranteefunds 

When a financial institution becomes insolvent. many innocent members of the public 
may be adversely affected: this may inc lude both the customers of the financial institution. 
and third parties. For example. if a medical malpractice insurer becomes insolvent, people 
who have a legitimate complaint against a medical practit ioner may be unable to obtain 
compensation. 

To alleviate the effects of any insolvency, it is often considered desirable to set up a 
guarantee fund, that will provide financial assistance to customers and third party claimants. 
Guarantee funds might be set up by the government. or by industry groups. They may be 
funded by taxes. or by levies on the industry. 

15.12.1 Arguments for and against guarantee funds 

The advantages of guarantee funds are: 

the financial burden of the failure is spread across the wider community; and 

guarantee funds provide reassurance to the public. and hence help to improve the 
stability of the financial system. For example. a banking system with deposit guarantees 
is less vulnerable to runs. 
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Many countries do have such funds : they may be called deposi t insurance (for banks 
and other savings institutions), or policyholder guarantee funds (for insurers). or benefit 
guarantee funds (for retirement plans). 

Some people argue that such funds are undesirable, because they create a mom/lucan/. 
When such protection exists, the management of a financial inst itution may be mclined to 
take more risks; the customers may be inclined to choose the cheapest insurance provider 
or the bank account paying the highest interest rate, without any regard to the underlying 
solvency of the company; and the regulator may be inclined to be more len ient with a weak 
company that is breaching the mini mum solvency standards. 

The article "The American Savings and Loan (Thri ft) Industry" on the CD illustrates hov\' 
deposi t insurance can cause a problem. 

The introduction of a guarantee may have unexpected and unintended side effects, by 
distorting t"e market. In 2007-08, during the global financial crisis, m~ny banks suffered 
liquidity problems. In response, to allay panic, several countries extended and strengthened 
their depos it guarantees. Since banking is a global industry, this immediately put pressure 
on other countries to follow suit - otherwise, there might be an outflow of deposits to 
the safer havens. Financial institutions that were nOI covered by the guara ntees were at a 
comparative disadvantage. 

Example 15.5 The Austra l ian experience with depositguarantees 
On October 12, 2008, the Australian Government announced the establi shment 
of a deposit guarantee scheme to cover banks and other financia l institutions that 
accept deposits. The Minister announced that: "The arrangements are designed 
to promote financial system stability in Australia, by supporting confidence and 
assisting Authorised Deposit-taking Institutions - banks, building societies and 
credit unions- to cont inue to access funding at a time of considerable turbulence. 
They are also designed to ensure that Australian institutions are not placed at a 
disadvantage compared to their international competitors that can access similar 
government guarantees on bank debt." (Media Release, Treasurer Wayne Swan, 
November 28, 2008). 

This was a relief for some of the weaker banks, which were having trouble raising 
money - especially those banks that had a greater dependence on wholehllie 
funding sources. For example, before the guarantee was announced Suncorp 
Metway Bank (Australia's fifth largest bank) was reportedly having difficulties and 
was looking for another larger bank to take it over. Shortly after the government 
guarantee was announced, the bank announced plans to raise funds by relying on 
the AAA rating of the Australian government (Johnston. 2008). 

However, the scheme caused difficulties forotherinstinltions: there \Vas an outflo\\' 
of fu nds from other investment vehicles, such as property trusts and retirement 
funds, as worried customers moved their money into banks. As a result, several 
large property trusts were forced to freeze redemptions. This created problems 
for customers of those property trusts, who were unable to access their savings. 

The lobby groups that represent the financial services industry sometimes advocate the 
fonnat ion of guarantee funds. to help build confidence in their industry. Indeed sometimes 
schemes are set up by industry bodies themselves. 
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Often, however, the financial institutions are opposed to the creation of guarantee funds. 
They argue that, because of the moral hazard mentioned above. these funds may encourage 
imprudent practices such as underpricing in insurance. 

Furthermore, the guarantee funds are often funded by levies on the entire industry: 
effectively, the stronger companies are forced to provide funds to bailout the policyholders 
of their cut-rate competitors. Naturally the stronger companies are likely to object! 

Despite these objections, it is very difficult for governments to resist the public pressure 
to provide assistance to those affected by the collapse of financial institutions. Even when 
there is no explicit (statutory) guarantee, there is often an implic it guarantee, because the 
governmen! simply cannot afford to allow a loss of confidence in the financial system. 

Example 15.6 
When British steelworkers lost 90 percent of their pension benefits, due to the 
insolvency of their employer-sponsored fund in 2002, they ran a very effective 
publicity campaign 10 blame the government for inadequate pension fu nd 
regulation. Public opinion polls showed that more than 80 percent of people 
thought that the government should compensate them. The government eventua lly 
relented and provided compensation for the protesting workers. And in 2005, the 
UK government set up the Pension Protection Fund to provide similar protection 
for members of all UK pension funds (The Guardian, 2009). 

15.12.2 Design of guarantee funds 

There are several questions to consider when designing a guarantee fund: 

• Under what circumstances should compensation be provided? Sometimes assistance 
is restricted to losses caused by fraud or dishonest conduct - is this a good idea? 

Who should be eligible for compensation? Should compensation be limited to local 
residents? Should certain types of polic ies receive a higher level of compensation than 
others? Should the assistance be targeted to certain sectors of the community? 

Should there be limits on the amount of assistance? For example, some funds will 
only compensate the customers for 80 percent or 90 percent of their loss, subject to 
a maximum amount. Other funds might guarantee the full amoun! but restrict the 
availability of any payment for a period of time. As well as limiting the cost, Ihis 
might reduce the moral hazard: customers might be more careful in choosing where 
to put their money, if they are at risk of losing up to 20 percent of it or not seei ng their 
money for years. 

Who should pay? Should the money be provided from general government reven ue (ie 
all taxpayers), or should it be funded by a levy on other financial institutions with in the 
same industry (ie other policyholders who may also benefit from the guarantee in later 
years)? Naturally the industry lobby groups will argue that the government should 
bear the cost, but the government may not agree with this view! 

If the money is to be raised by a levy, should it be funded in advance (by collect ing 
a premium from each financial institution every year) or should the levy be collected 
only when needed? 
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If the levy is collected only when a company collapses, and several companies collapse 
in one year, this may impose an unexpected demand on other companies in the same 
industry (which may themselves be suffering from the same weaknesses). Hence it 
may be advisable to limit the amount of the levy 10 be collected in anyone year. and! 
or have a mechanism for spreading the costs over time. 

If the money is to be raised by a levy, how should the amount of the le\-y be determined? 
Should it be based on a fixed percentage of assets? Or would it be more reasonable to 
impose a higher charge on companies that are more likely to become insolvent? Risk
based charges create an incentive for the weaker companies to improve their solvency. 
However, it may be difficult to determine an appropriate measure of risk. 

During periods of economic downturn, when the number of failures is unusually high, 
there may be heavy demands on the guarantee fund and the guarantee fund itself may need 
careful finattcia l management. 

If a government-funded guarantee fund is created. then this immediatdy gives the 
government a greater financial incentive to prevent insolvencies. Hence the creation of 
a guarantee fund may be associated with closer supervision and/or tighter regulation of 
financial institutions. Some of the government-run guarantee funds have early warning
early intervention programs designed to minimize the ultimate cost of the bailout. 

Example 15.7 Problems at the PBGe 
The Pension Benefit Guaranty Corporation (PBGC) guarantees the benefits of 
members of defined benefit pension plans in the US. The PBGC is owned by 
the US government, but funded by levies on all pension plans covered under the 
scheme. 

Initially, the PBGC levies were a flat rate per member. This was changed so that 
the rate per member varies depending on the level offunding. The lower the level 
offunding, the higher the levy. This provided some incentive fo r plans to increase 
their funding levels - but not enough. 

The guarantee system creates a moral hazard. Employers can promise generous 
benefits to employees, but they don't have to fully fund these benefits. As the 
PBGC director poi nts out, "there is little to prevent financially weak employers 
from creating unfunded pension costs that they can shift to the insurance system 
if the company fails" (Belt, 2005). 

In the years up to 2005, the PBGC began to accumulate large deficits. The PBGe 
regularly monitors funding levels in all the pension plans it guarantees. and it was 
concerned that many plans were seriously underfunded. It asked for an increase 
in the levy rate and stricter minimum funding rules for defined benefit plans. An 
increase in levies was approved (Belt, 2005). 

However, many employer lobby groups have opposed any increase in funding 
levels. argu ing that they could not afford to pay any more; if they were forced 
to increase funding, this would only lead to job losses. The government partially 
acceded to these requests (Halonen, 2009). 

In September 2008, the PBGC had a deficit of about US$11 billion. As a result of 
the global financial crisis, the projected deficit as at March 2009 had increased to 
US$33 billion. And this is expected to increase in the future. 

• 
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15.13 Practical implicat ions for actuaries 

The financial system is based on trus!. Customers hand over their hard-earned cash _ 
insurance premiums, bank deposits, pension fund conttibutions - and in return they receive 
a promise. Customers rely on financial institutions to pay the promised benefits when Ihey 
fall due. which may occur many many years later. No financia l institut ion can survive for 
long if the customers doubt its ability to fulfill its promises: and ultimately, insolvenc ies 
may undermine confidence in the entire financial system. 

Therefore solvency is the fundamental essential requirement for any financial institution. 

Actuaties have long been entrusted with some of the responsibilities involved in assessing 
and maintaining solvency. Historically, the primary role of the actuary was to value liabilities. 
But these responsibilities have expanded, and the actuary's role may now include cash flow 
project ions, dynamic solvency testing, provision of financial condition reports, determination 
of risk-based capital requirements and the design oftisk management controls. 

In meeting these responsibilities, the actuary must comply with both professional standards 
and regulatory guideli nes. In many ways the discipline of solvency measurement is still 
evolving, and cont inuing professional development is necessary to ensure that actuaries 
continue to meet best practice standards. 

The management of solvency cannot be divorced from the overall management of the 
business. At every stage of the Actuarial Control Cycle - from product design to profit 
distribution - the potential impact on the company's solvency must be a ptime consideration 
for decision-makers. 

, 5.14 Key learn ing points 

Solvency can never be measured simply by comparing two numbers (the assets versus 
the liabilities) . A financial in stitution cannot survive fo r long unless it has adequate 
risk management processes to identify, monitor and manage all relevant risks. 

The management must consider a range of situations and assess solvency under different 
scenarios: will the company be solvent on a cash flow basis, on a discontinuance bas is, 
and on a going-concern basis? 

Ensuring cash flow solvency involves structuring the assets so that they are available 
to meet the obligations when required, and understand ing the liquidity risks in the 
business. Liquidity management needs to be considered both in normal situations and 
111 a CflStS. 

When assessing solvency in a discontinuance situation, we must start by valuing the 
assets and the liabilities. The val uations should be adjusted to allow for the adverse 
impact of break-up, and should always be performed by competent, independent, 
experienced professionals who follow accounting standards and/or professional 
standards (as applicable). Despite strong pressures to assume otherwise, optimism is 
out of place in a solvency val uation. 

• Since financial institutions are in the business of accepting risks, Ihere will always 
be a need for capital to cover potential losses. The level of capital required will vary. 
depending on the risk profile of each company. Ri sk-based capital standards may be 
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used to hel p regul ators set statutory minimum capital requirements. Some companies 
may use more sophisticated internal models for this purpose. 

Capital requirements are part of the control cycle, ie a system with feedback. As 
managers become more aware of the capital required to support a particular line of 
business, they might respond by changing the risk profile: changing product design. 
changing pricing structures. and/or changing asset allocations. 

• Despite advances in modeling risks, the development of fair, objective, practical 
and consistent regulatory capital standards is no easy task; and regulators are still 
struggling to set solvency standards that will allow for a high degree of security for the 
public , without imposi ng excessive burdens on the financial institutions. 

Although capital requirements are an essential component of solvency management. 
no amo",nt of capital can protect a company that is poorly managed. Auditors and 
actuaries have a vital role to play in providing expert advice to manugemenl. Financiul 
condit ion reports can pinpoint potential problems before they uri se, and dynamic 
asset/liubility models can ussist in strategic planning for the future. They model the 
institution as a going concern, allowing for future new business. These are use ful tools 
for management, and for regulators. Regulators are now using a variety of sources of 
information to get early warnings of insolvencies - and actuaries and auditors also 
have a vi tal role to play in th is regard . 

Not all risks can be managed successfully, and regulation is never perfect. Major 
insolvencies will occur from time to time, and it is often considered desirable to set up 
safety nets to protect the public from the ill effects of such collapses. However. such 
programs must be designed care fully in order to avoid moral hazard and other adverse 
effects on the industry. 

The science of solvency assessment and management is evolving. Actuaries in 
th is area need to keep up to date with the latest changes as part of their cont inumg 
professional development. 

Answers to questions in Example 15.1 

Q. HoII' long did ir take for Nick Leeson to selld Belrings Bank illfo illsol\'(!fI(T h\· 
IIIwlltho";zed deri\'(ltives dealing? 

Barings was the oldest merchant bank in London (established in 1762). 

At the end of 1993, Barings' accounts showed that sha reholders' equity was over 
£400 million. 

But by January 1995, Barings was insolvent. Barings was ultimately sold to ING 
for £ I. 

How did this happen? In 1993. Barings appointed a young man named Nick 
Leeson to trade in derivatives in their Singapore office. Leeson was supposed 
to do low-risk arbitrage trading, but he soon started to take unhedged positions, 
exposing the bank to much more risk . Init ially his losses were relatively small. 
but the losses accumulated over time as Leeson took on larger and larger risks. 

Leeson also had control over the "back office," ie the record-keeping and 
account ing staff who did the paperwork for the derivatives deals. This allowed 

• 
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Leeson to disguise his losses by seni ng up a secret account. The head office o f 
Barings had no idea that he was losi ng money - in fact Leeson made sure that 
the accounts showed that he was making substantial profits (hence Leeson earned 
large performance-based bonuses). 

Leeson invested in derivatives based on movements in the Japanese Nikkei stock 
market index. In January \995, there was an earthquake in Kobe, Japan. The 
Japanese stock market fell sharply_ As a result, Leeson sutTered severe losses 
on his derivatives trades. His losses amounted 10 £827 million, which wiped OUI 
Barings' capital (refer to Ambit ERisk, 2010). 

The UK's Board of Banking Supervision conducted an enquiry into the collapse 
of Barings which identified numerous weaknesses in the bank's risk management 
controls. (For more information on the deficiencies of the risk management 
controls, see BBS, 1995.) 

Q. How long did it take for Socii!lf! Gbu}rale to lose 7 billion EIIIVS, as a result of 
IlIIauthori=ed derivatives tradillg? 

According to newspaper reports, the employee alleged to have carried out the 
trades had profits of about 2 billion Euros in December but was facing losses of 
about 5 billion Euros by February. So it took about two to three months to lose 7 
billion Euros. This suggests significant deficiencies in risk management (which 
was the conclusion of both the internal review and the regulator's review). 

(For a brief account of the incident, see Gauthier-Villars. 2008.) 

Q. HoII' 10llg did it take tile alice highly pmfitable Fillallcial Products operatioll of AIG 10 
dril'e rhe giolll illsurallce company to reqllire a bailOllt from the US gOl'emmellt? 

The Financial Products Group dealt in credit default swaps. 

In August 2007. an AIG executive said that he did not expect to lose a single 
dollar on any of these transactions. 

By November. AIG admitted that the estimated losses were US$352 million. 

By December. the losses were up to US$ I.I billion. 

In February 2008, after queries by the SEC about their valuation methods. 
AIG announced that losses were more than US$\\ billion. 

By the end of 2008. AIG needed a bailout from the government, amount ing 
to about US $150 billion, in order to survive. 

(O'Harrow and Dennis, 2008) 
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Fred's Coffee Shop - Profit 
Before Fred opened his coffee shop. he spent a year selling coffee and cakes 
from a mobile van. He made $41,282.47 profit from that venture. He can be 
very precise about how much profit he made because he put an initial sum 
of money into a bank account, paid all expenses out of that account, paid all 
revenues into that account and, at the end of the year, returned the rented 
van and all the equipment, gave away all remaining supplies and took back 
his initial investment. What was left was clearly the profit made over the year. 

Now that Fred has the coffee shop and plans to run it indefinitely, it isn 't quite 
so simple. He ca n't wait until he has sold his last coffee to count his profits. 
It is Iil;i:ely that other stakeholders, such as business partners or lenders, or the 
tax aulhority, will want to know every year how the shop is doing. Fred needs 
to know for his own benefit - if he is making losses year after year, he needs to 
make changes now, not just carryon blindly until he has no money left. 
The problem in working out the profit for the shop is that at the end of the 
financial year, there will be various items of unfinished business. For example, 
suppose that last year Fred bought enough takeout cups to last for two years. 
Boxes of cups labeled "Fred's fabulous coffee" don't have much resale value, so 
it might seem reasonable to place a zero value on the cups in the end·of·year 
balance sheet, even though they cost $1,000. But, by doing so, all the cost of 
the cups falls into the past accounting year. Last year will seem less profitable by 
$1,000 than it rea lly was; and next year wil1 seem more profitable, because no 
money will have to be spent on cups. Using a conservative va lue for the balance 
sheet creates a distorted picture in the profit and loss account. 

So Fred decides to place a value on the cups. Even so, he may still have decisions 
to make. Should he use the $1,000 that the cups cost him, or the $2,000 that 
the same quantity of cups will now cost? There is no st rictly correct answer, 
although accounting ru les may specify a standard approach In an attempt 
to make accounts more comparable across companies. None of the decisions 
affects the actual profit but they do affect the way in which it is allocated 
between yea rs. 

For j:red, these decisions are not of major importance. Most of his transactions 
are carried out within the financial year - the coffee beans are bought, roasted 
and sold within a short period of time. For a company that has long· term 
contracts, such as a life insurance company, decisions about how to treat the 
ongOing contracts have a major impact on the profit that is reported in the 
accounts each year. 

Chapter 16 introduces several approaches that can be used to determine the 
profit that is reported . It also points out an im portant distinction between 
reported profi t (that which appears on financ ial or regulatory reports) and 
distriblltable profit (that which can safely be taken out of the business) . 

• 
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Chapter 16: Profit 
by David Service and Richard Lyon 

16.1 Overview of profit 

For any business, there are three views of profit. Suppose the owner{s) of the business keep 
aU transactions separate from any other parts of their lives. When the business closes or is 
sold, they can compare how much money they have to what they had when the business 
started. This difference will be called IIltimate profit and requires no assumptions or 
accounting rules. Before this time, various parties are keenly interested in how the business 
is perfOTPling. For example, it is likely that the owners do not want to wait until the end 
to claim (and enjoy) the profits. Each year they would like a measure of the share of the 
ultimate profit earned that year. This distributable p/'Ofil measures the amount that could be 
safely withdrawn from the company. It is likely to be calculated conservatively to ensure that 
the ultimate profit is not jeopardized. Others, such as the banks that have lent money to the 
owners, arc interested in a more realistic version of the company's status. Reported profit is 
the result of a formal process, often constrained by accounting or regulatory rules. In this 
chapter,profit will always refer to a measure of gain over a specified period, usually one year, 
and the distinction between distributable and reported profit will be made when necessary. 

In general accounting terms, profit is detennined as the difference between income and 
expenditure for a specific time period where both income and expenditure are those 
attributable to that time period. 

In this context, income and expenditure are not simply cash amounts received or 
paid but incl ude: 

income - cash received or receivable, the value of new net assets recognized and the 
increase (or decrease) in the value of existing assets (eg unrealized capital gains on 
invested assets held); and 

• expenditure - cash paid or payable, depreciation of fixed assets and the increase (or 
decrease) in provisions or liabilities for costs offuture services, benefits or expenditures 
that the ent ity is obliged to incur. 

Profit in respect of the existing insurance operation of an insurer can be expressed as: 

income = premiums + investment income 

less 
expenditllre = claims + expenses + tax +!l policy liabilities. 

You can see that the determination of polh.:v liabilities will have a material impact on 
the amount of profit in this calculation . However, as we have seen in Chapter 12, policy 
liabilities will have no impact on the ultimate profit because they always start and end at 
zero. 
The detennination of other items can also be important, for example: 

how unrealized capital gains on investment assets are (or are not) taken into account 

how expenditure on items such as computer systems or advertising is recognized ie 
whether it is recognized in the current year or spread over, say, three or fi\'e years: and 
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consistency in the way in which the assets and liabilities are measured. 

While these definitions of profit seem relatively simple. there are three key issues which we 
will explore in the following sections: 

the difference between reponed and disrriburable profit. Generally, not all reported 
profit is available to be distributed because some needs to be retained to provide 
funding for capital expendilUre or to meet growing requiremems for regulatory capital; 

when does profit arise in long-term contracts? Can we recognize the present value of 
all future profit when we write the contract or should we wait until we progressively 
deliver the services under those contracts? and 

are we measuri ng the profit arising from the provision of services to customers in the 
period or are we measuring the change in economic value of the company arising from 
actions taken in the period? 

The chapter will conclude by looking at how appraisal values are calculated and their use 
as a profit reporting measure. 

16.2 Profit measurement 

For any business the general accounting model of profit measuremem will nearly always 
involve a need to estimate some quantities. For example: 

• the value of invested assets of any financial institution (which affects investment 
income); 

• the expected economic life of a machine or of the benefits of an advertising campaign 
(which affects expenses); and 

the policy liabilit ies of an insurer (which affect the change in policy liabilities). 

Where the nature of a business is shorHerm, involving substantial cash turnover and 
little in the way of assets and liabilities that span profit reporting periods. the measure 
of operational profit may be considered to be relatively reliable. However, as the assets 
and liabilities (or other items) increase in relative size, any measure of profit becomes 
increasingly dependent on the reliability of the measurement of these items. 

This feature is at the heart of the difference between two historic paradigms for profit 
reporting for long-term insurance business. 

The insurer has certain accounting objectives. wh ile the user of the corresponding financial 
reports has certain requirements. Ideally, an accounting approach will be adopted that 
satisfies these object ives and requirements. In fact, insurers report on a number of different 
bases. Insurance supervisors will focus on a statutory accounting approach that stresses 
solvency aspects: investors and shareholders will be interested in the accounting treatment; 
and the insurer's management will need the operational information and the value-added 
insight of managerial accounting for dec ision-making purposes. Reported profit will 
refer to the net income or loss produced by the accounting system defined by the 
generally accepted accounting rules and practices in the jurisdiction where the insurer 
is domiciled. 
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16.2.1 The traditional view of profit 

Traditionally, profit had no meaning until the last of the business had gone off the books and 
all outstanding claims had been finalized. It was then possible to calculate. in retrospect, 
the ultimate profit generated by that business. The standard actuarial textbook by Fisher 
and Young (1965, p. 21) said "Profit could only be determined when the last survivor of 
a group of contracts had gone off the books and all claims and expenses applicable to the 
group had been paid." 

Calculations in the intervening periods produced estimates of smpills. Generally defined as 
the excess of assets over liabilities and typically measured on a conservati ve basis. surplus 
was vigorously differentiated from any concept of "real istic" profit. A prime reason for this 
position was the uncertainty of the estimates of future experience and the resulting impact 
on the varue of policy liabilities which, of course, was a key determinant of the amount of 
either profit or surplus. This view underlies the general accounting practi ce within Lloyd's, 
under which the accounts for each year's written premium are typically held open for three 
years during which time no profit is recognized. 

In this traditional view, the increase in surpl us in a period may be viewed as the "profit" 
in that period. Over the life of a group of contracts, the total increase in surplus would be 
the same as the ultimate profit from those contracts, so this view seems quite reasonable. 

However. surplus will typically be measured for purposes other than an assessment of 
the financial performance over the past year. If. for example, the measurement is quite 
conservative, the surplus arising in the early years of a group of contracts is likely to be 
lower than the total modem profit described in 16.2.2 below. Therefore the surplus which 
will then arise over the remainder of the contracts' life is greater than the remaining profit 
under 16.2.2. 

This means that it may not be very easy to tell how traditional profit in a period is likely 
to compare to modern profit. Certainly, the fact that the surplus may be determined 
on a conservative basis doesn't mean that the increase in surplus is a conservati,e 
measure of profit. 

16.2.2 The modern view of profit 

Differing frOtTI the traditional view is a more modern approach which holds that while 
the estimation of policy liabilities (and therefore profit) is uncertain. a current measure of 
profit is nonetheless essentia l for shareholders, regulators, policyholders and other users of 
financial statements to measure the realistic progress of the business. It is also necessary for 
the equitable treatment of stakeholders (for example, policyholders versus shareholders). 

The modern view recognizes that uncertainty in estimating future experience for insurers 
is, conceptually, no different from the uncertainty inherent in profit measurement for many 
other industries. What, for example, is the life of a mine and how should the de\elopment 
costs be written off against future revenue? How quickly should you depreciate a steel mill 
in measuring its annual profit? 

The calculation of profit for an insurer is now considered to be accepted practice . 

• 
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16.2.3 Profit measurement versus solvency 

While the modern view of profit may be considered to be self-evident and the traditional 
view somewhat quaint, it is important to understand the critical tension between realistic 
profit measurement and questions of solvency or financial stability. 

The traditional view reflects an environment in which the actuary determined the 
disrriblftable prC?fir, ie the amount that could be prudently distributed to policyholders (eg 
as bonuses) or to shareholders (eg as dividends). The priority was to ensure that there 
was sufficient surplus to maintain the solvency of the company into the future, Having 
done this. the second objective was to be equitable in distributing profit. both between 
policyholders and shareholders and between different groups of policyholders. There was 
no particular demand for the calculation of a realistic profit. 

The modern view recognizes a clear distinction between reported pmfir and di stributable 
profit. As the measurement and reporting of an institution's distributable profit becomes 
increasingly comprehensive and separate from the profit repoTting basis. the profit reporting 
basis can be freed to focus on determining a measure that gives a best estimate of profit. 

Without this clear distinction. it is hard to resolve the tension between measuring a realistic 
profit and establishing how much profit may be prudently distributed. You should note that 
the financial reporting bases of many industries (and some financial institutions) do not 
clearly distinguish between reported and distributable profit. 

16.3 The emergence of profit 

16.3.1 Sources of profit 

In any business, profit can be thought of as having been generated from three sources: 

• investment earnings on the net shareholders' funds of the business held in cash deposits 
or other financial instruments (eg bonds. shares or property): 

• the profit margins built into the pricing of products; and 

deviations of actual experience from that which was expected in the product pricing. 

For example. the owner-operator of a coffee shop may expect, based on budgeted sales 
and costs, to make a profit of 20 percent of turnover. I In practice, sales and costs will be 
different from budget and the actual profit margin will most likely not be 20 percent. 

In most businesses in which actuaries are involved with the measurement of profit and/or 
liabilities, the change in liabilities will generally be at least as significant a component of 
profit as the difference between actual experience and the pricing assumptions. 

In some businesses, profit is affected by the change in value of depreciating assets such 
as a new computer system or the costs incurred in a mine before ore can be extracted and 
sold. To the extent that there is flexibility in the pattern of depreciation or amortization," 

1 We use the term turnover here in its sense of the total income from sales, net of sales taxes but 
before deduction of any expenses. 
2 The terms depreciation and emortization are conceptually interchangeable, although the former 
is generally used with reference to tangi ble assets while the latter relates to intangible ones. 
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thc approach taken will dictate the expected contribution to profit from these assets. Look 
at the accounts of a mining company for examples of the impact of depreciation and 
amortization. 

In the case of life insurance. the change in polic)' liabilities is one of the most important 
inputs into the calculation of profit. We can, therefore, link the profit outcome with the 
methods and assumptions used in calculating policy liabilities. 

The three sources of profit mentioned above relate to the assumptions made in pricing 
but not to the assumptions made in the calculation of the liabilities. As we have already 
discussed the assumptions and methodologies used in determining liabilities will affect 
both the reported profit and the distributable profit but not the ultimate profit. If these 
assumptions and methodologies are not the same as was expected in the pricing. this is a 
fourth soufce of profit. Unlike the other three, it is not a source of ultimate profit. 

Therefore. we can contemplate the following definitions: 

real profit is represented by the three sources listed at the start of this subsection; 

• measured pr~{il is the real profit adjusted by the effect of the differences bchveen 
pricing and liability assumptions; and 

the emergence (also called recognition) of profit is a description of the way in which 
the measurement approach allows the real profit to emerge. 

When the last policies have tenninated, the .total measured profit since the first policies 
",'Cre issued will be equal to the total real profit over the same period ie the ultimate profit. 
However, the pattern of emergence of measured profit will have been shaped by the liability 
basis and assumptions adopted along the way. 

So, to recap: 

• the ultimate profit reflects the prices charged and the actual experience and is not 
affected by the liability basis or assumptions; 

the pricing assumptions detennine the total expected profit but they do not affect 
the total real profit (the ultimate profit) because any difference beh,,'een pricing 
assumptions and actual experience appears in the total experience profit: and 

along the way, the emergence of profit is shaped by the liability basis and assumptions. 

We can use the insight we have gained in this subsection to enable us to determine how 
to calculate policy liabilities so that realistic profit emerges in a part icular manner. Now 
we are ready to move the discussion on to questions around the nalUre of profit and the 
appropriate timing of its emergence or recognition. 

16.3.2 Timing of profit recognition 

There has been. and will continue to be, much discussion about the way in which profit 
shou ld be measured for long-term contracts. If we assume that the premiums charged 
include profit margins over and above the expected cost ofbcnefits and expenses then \\hen 
should those margins be recognized as profit? The possibilities range from recognizing 
the present value of expected future profit margins when the contract is sold through to 
recognizing the initial capital requirement as a loss. so that there is no net profit until the 
contract has terminated. In practice. the way in which those possibilities are turned IIltO 
reality revolves around the manner in which the liabilities are calculated . 

• 
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We can see the effect ofdifTercnt approaches by considering the following examples. which 
draw on Example 12.4 in Chapter 12. The contract is a IO-year fixed-term investment
linked policy, issued for a single premium of $10,000. Fees are onc percent of account 
balance, deducted at the end of each year. Expenses are expected to be five percent of 
premium at issue and 0.3 percent of account balance. with the latter incurred at the end of 
each year. There will be no terminations during the I O-year tenn. The expected investment 
return is 10 percent per annum and there is no tax. 

We will ignore assets held in excess of the liability in the same way as we ignore other 
products, to make it easy to see the effect of the liability calculations on the emerging profit 
of this policy. Since we are only considering the assets held to cover the liabilities, interest 
on assets and interest on liabilities become identical. 

In our examples, we note that we can determine profit (ignoring interest on capital held in 
excess of the liability) as: 

profit = cashflol1,J + imerest 011 liability at start of year - increase in liabilities. 

Note that increase in liabilities could be either positive or negative. 

Example 16.1 Immediate recognition of future profit 
The best estimate liability (BEL) is determined by discounting the expected 
cash flows at the expected interest rate. As this allows for all future profits, the 
expected profit is all recognized in Year 0 as shown in Table 16.1. 

Table 16.1 Profit pattern when all profit is recognized at time 0 

Year' Cash Ftow Interest on Uabitity Increase in Liability Profrt 

0 9,500 (9,331) 169 

1 (33) 933 (900) 0 

2 (36) 1,023 (987) 0 

3 (39) 1,122 (1.083) 0 , (43) 1,230 (1,187) 0 

5 (46) 1,349 (1,302) 0 

6 (51) 1,479 (1,428) 0 

7 (55) 1,622 (1,567) 0 

8 ISO) 1,779 (1,719) 0 

9 (65) 1,950 (1,885) 0 

10 (23,528) 2,139 21,389 0 

After Year 0, the interest on the liability is sufficient to fund the negative cash 
flow and the increase in the liability, 

] Cash flow is as shown in Example 12.4 . 
• As explained in Chapler 12, il is a useful convenlion 10 show Ihe transactions at the point of issue 
in a separate · Vear 0,· because it makes it easier to see the immediate implications ofseHing a policy 
or product. 



Profit 477 

16.3.2.1 What about risk margins? 

From Chapter IS, you will be aware of the need to hold a margin for risk on lOp ofa best 
estimate of the liabilities. A similar approach could be adopted for our simple example. 
(For example, we could add a margin of 20 percent to our expense assumption.) To the 
extent that the risk margin varies from the profit margin reflected in the product pricing. a 
profit or loss at policy inception (or renewal) will be reported. 

Example 16.2 BEL + margin 

If our valuation liability is more conservative than best est imate. the valuation 
marg.in s can be expected to be released over the life of the contract. 

This liability basis (assuming that the cash flows are as originally projected) leads 
to a somewhat reduced initial profit and a small expected profit therea fter. This 
reflects profit being held back initially to finance the valuation margin and this 
margin being released over time. You should be able to see from Table 16.2 that 
each year's projected profit after issue is equal to 20 percent of the expected 
expenses. 

Table 16.2 Profit with margin eq ual to 20 percent of expected expenses 

Year Cash Row Intefest on uability Increase in Liability Profit 

0 9,500 (9,388) ", , (33) 939 (899) 7 

2 (36) 1,029 (986) 7 

3 (39) 1,127 (1,080) • 
• (43) 1,235 (1,184) 9 

5 (46) 1.354 (1.298) 9 , (51) 1,484 (1,423) ,. 
7 (55) 1,626 (1.560) " • (60) 1,782 (1,710) 12 

9 (65) 1,953 (1,874) " ,. (23,528) 2,140 21 ,402 ,. 

16.3.2.2 Margin on Services profit 

The Margin Oil Sen'ices (MoS) valuat ion method was developed in Australia for \aluing 
life insurance policy liabilities. The intent ofa MoS valuation is that profit will only emerge 
when it has been earned, ie by providing the relevant service and receh ing payment. The 
expected profit measured at issue of the policy is spread over one or more profit carrier.;. 
representing the major service(s) provided under the contract. For example. the major 
service under a level premium term insurance contract is coverage of the mortality risk. 
which will increase over the duration of the contract. If experience exactly matches the 

• 
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assumptions used when the policy is issued. profit will emerge as a conSlant proportion of 
the expected mortality cost. 

In the example above (16.2), you should be able to see that the profit at issue would reduce 
to zero if the risk margin was set at about 59 percenl of expenses. However, for a MaS 
valuation it would be more usual to express the margin as a profit margin on fees (17.7 
percent in this case).)n this example, there is no difference between these two approaches, 
as you can see by adjusting the Excel model on the CD. However, the choice of profit 
carrier (fees in this case) will usually affect the expected shape of emergence of profit. 

16.3.2.3 What about capital? 
All financial institutions are required by the relevant regulatory authori ties to have at least 
a minimum amount of capital to support the business they write. That capital may be 
separately identified as an amount of nel assets that must be retained in addition to the 
published liabilities. For example, for a bank the amount of capital required is usually 
calculated with regard to the risks inherent in the bank's assets, liabilities and operations 
and the published net assets must exceed this amount. 

For many years, and still in some jurisdictions, the capital for life insurance business was 
not separately identified but was included by way of minimum standards for the calculation 
of policy liabilities. This means that any calculation of profit using these liabilities will 
include the movements in capital requirements. This is a very lim ited way of calcu lating 
profit. For a growing business. it appears to show losses that are, in real ity, merely the 
representation of the additional capital requ ired to support the new business. For a decl ining 
business, high levels of profit emerge as the margins in the liabilities are released. 

Example 16.3 Distributable profit 
If we adopted a liability equal to account balance, the projected profits would 
become as illustrated in Table 16.3. 

Table 16.3 Profit with liability equal to account balance 

Year Cash Flow Interest on Liability Increase in Liability Profit 

0 9,500 (10.000) (500) 

1 (33) 1.000 (890) 77 

2 (36) 1,089 (969) 8' 

3 (39) 1.186 11.055) 91 

4 (43) 1,291 (1,149) 99 

5 (46) 1,406 (1,252) 108 

6 (51) 1,532 (1,363) 118 

7 (55) 1.668 (1.484) 128 

8 160) 1,816 (1.617) 14<> 
9 (65) 1,978 (1,760) 152 

10 (23,528) 2,154 21,540 166 
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The expected profits on this valuation basis reflect the initial expen~s being 
financed by the companyS and then recovered (together with a profit) from future 
fees less ongoing expenses. These profits would be distribUiable if no additional 
capilal was required to be held. 

In many countries, additional capital would be required. As the accounI balance 
is 10,000 at time zero, a requirement to hold an extra one percent of account 
balance would increase the liability at that date by 100, increasing the loss at 
issue to 600. The increase in liability in Year I would be increased by 9. but the 
inlerest on the Year 0 liabil ity would be increased by 10. so the profit in Year I 
is increased by I. You should be able to see that similar small increases in profit 
would apply in Years 2 to 9, with a large increase in profit in Year 10 when the 
margin (now 215) is released. 

16.3.2.4 Amortized assets 

Similar issues relat ing to the emergence of profit a ri se when considering the amortization of 
assets. There are several industries in wh ich companies invest significant amounts of money 
in a project in anticipation of future earnings. Examples include property development. 
mining and infrastructure companies. 

A key amortizat ion issue is the manner in which these acquisition expenses are amortized 
overlhe lifeofthe business acquired through that expenditure. As with our example product, 
il may be considered misleading to show a loss as a result of this investment if the project 
or product can be expected 10 be profitable over its useful life. Therefore. the original 
acquisition expenses may be treated as an asset (the Deferred Acquisitioll Cost WAC) 
discussed in Section 12.3.8), 10 be wrinen down (amorti=ed) against future earnings. 'r"ou 
should be able to see that the rules or principles adopted in amortizing thc asset will affcct 
the emergence of profit in an equivalent manner to the liabili ty·driven cxamples in the 
tables above. Different accounting systems may impose different rules as to the amount 
able to be amortized and the manner in which that amort ization should be done. The same 
issues apply to some other major assets on many companies' balance shccts. For example, 
when a company acquires another company, it will often pay more than the target's nct 
assets. Therefore, when the target is consolidated into the acquirer"s balance sheet. the 
acquirer needs to show an additional asset, called goodwill, in ordcr to avoid making a loss 
on the acquisition. Again, this asset is expected to be justified by future c:lTnings. The way 
in which it is amort ized (if at all) can have a significant effect on the emcrgcnce of profit. 

Finally. a company may purchase major tangible assets with limited uscfullivcs. Examples 
include bui ldings, manufacturing equipment and computer systcms. Such an asset IS 

depreciated over its expected useful life. Generally, this depreciation occurs either on the 
straight-line method (where the asset is wrinen down by the same amount each year) or on 
the declining·balance method (where the asset is written down by a constant proportion of 
its remaining value each year), but several other approaches are possible. 

5 The negative initial profit on this basis is often referred to as new business strain. Th is concept 
was discussed in Chapter 13. 

• 
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Example 16.4 DAC·adjusted pro fit 

Continuing our example, remember that the initial expenses are 500. If we 
adopted a liabili ty equal to account balance plus a one percent margin, we might 
also establish a DAC asset of 500 for reporting purposes. Our projected loss at 
issue would reduce by 500 to become 100. 

If we amortize our DAC linearly over the 10-year life of the policy, it will reduce 
by 50 each year. For example, after four years the DAC is expected to be 300. 

Our projected profits (with DAC offset against the gross liability) are illustrated 
in Table 16.4. 

Table 16.4 DAC-adjusted p rofit 

Year' Cash Flow Inte rest on Liability Increase in Liability Profit 

• '.500 (9,600) (100) , (33) 96. (949) (22) 

2 (36) 1,055 (1,029) (10) 

3 (39) 1,158 (1,116) 3 

4 (43) 1,269 (1,211) 16 

5 (46) 1,390 (1,314) 3. 

6 (51) 1,522 (1,427) 45 

7 (55) 1,665 (1,549) 6' 

8 160) 1,819 (1,683) 77 

• (65) 1,988 (1,828) 94 

10 (23,528) 2, 171 21,706 348 

This pattern is different again. There are losses in Vears I and 2 as well as at 
issue. If we compare with Table 16.3 where the liability was the account balance, 
the initial loss of 100 is less than the previous initial loss of 500 because of the 
prudential margin and the initial DAC. 

In Vear I, our prudential margin increases by 9 (from 100 to 109) but our DAC 
reduces by 50 (from 500 to 450), so our net liability increases by 59 more than 
the account balance (949 compared with 890). As the net liability after Vear 0 
was 400 lower than account balance (9,600 compared with 10,000), the interest 
earned in Year I is reduced by 40. Overall, the profit in Year I is thus 99 lower 
than in the previous table (a loss of22 compared to a profit of 77). 

At the end of the term, the prudential margin will be released, partly offset by the 
final year's amortization of DAC. 
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16.3.2.5 Profit signatures 

A graph of expected profits is often called a profit signamre. II can be uscd to compare 
different products or different valuation bases. In this case, we can compare the profit 
signatures from Examples 16.1 to 16.4 (including the variations described in those 
examples) to show how the valuation basis affects the expected emergence of profit. These 
examples cover the range from up-front recognit ion of profit to passing the full capital 
implications through to profit and also show the effect of DAC. 

Comparing these profit signatures shows the effect of the difference between the pricing 
assumptions and the various liability assumptions, which is the fou rth source of profit 
given in Section 16.3.1. 

Figures 16. 1 and 16.2~ show the pattern of expected profit for each valuation basis. It is 
imporlanltto remember that the actual measured profit will reflect the deviations of actual 
experience from expected. That is, actual profit = expected profit + experience profit. So, 
if experience is volatile, if the assumptions are unrealistic or if expected profit is small, the 
experience profit cou ld make a significant difference. 
If, for example, we recognized the present value of expected future profit margins at 
commencement, the measured profit each year thereafter would simply reflect the deviations 
of actual experience from that expectation (and we can certai nly expect that there will be 
some deviation in actual experience). 

Figure 16.1 Three profit signatu res for Examples 16.1 to 16.4 
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• These figures !combined into one graph) can be found in the Excel file on the CO . 
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Figure 16.2 Three further profit signatures for Examples 16.1 to 16.4 
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Exercise 16.1 
Consider a company whose products are all the same as the example product 
described above. Considering the profit s ignatures shown in Figures 16.1 and 
16.2, and ignoring assets held in add ition to the policy liabil ities. describe how 
profit would be expected to emerge in the following circumstances if liabilities 
are val ued on (i) best estimate, (i i) MaS and (ii i) account balance plus a margin: 
(a) The company is growing rapidly; new business is at a much higher level than 

is required to replace the maturing policies. 

(b) The company is stable; new business is at a level which replaces maturing 
policies. 

(c) The company is declining; new business is insufficient to replace maturing 
policies. 

How would your answers be affected if you included assets held in addition to policy 
liabilities (so that total assets were unaffected by the liability valuation basis)? 

Exercise 16.2 
This exercise requires you to do some research. 

Find the accounts of three major companies outside financial services (generally 
available on the internet) and in each case, read the note which explains the approach 
taken to valuing intangible and depreciating assets. Compare these approaches and 
discuss their effect on the companies' reported results. 
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16.3.3 Measurement issues 

We have seen how the emergence of profit is affected by the choice of methods to value 
liabilities and 10 amortize or depreciate certain assels. We have also briefly discussed the 
fact that the reported profit will differ from the expected profit because actual experience 
will differ from expected experience. 

Other factors may also affect the calculation of components of the profit and hence. affect 
the total reported profit. 

Accounting rules can have a major impact on reported profit. To the extent that companies 
can interpret these rules, a comparison of profit between companies may require particular 
caution. Even when options are limited, the same experience may generate quite different 
results under different accounting regimes. 

Example 16.5 Accounting treatment of bonds 

If a company purchases a corporate bond (eg a debenture), we would expect that 
the va lue at the time of purchase would equal the purchase price, orcosr price. A 
bond has a fixed schedule of interest payments at a coupon rate of in terest and is 
expected to be repaid at its/ace or par value on maturity. 

Between purchase and maturity, the market value of the bond (ie the price at which 
the company could expect to be able to Sell this asset) will depend primarily. on 
the term structure of risk-free interest rates and the credit risk margin associated 
with the issuer of the bond. 

Depending on the applicable accounting rules and the options avai lable to 
the company. it may choose to value the bond during this period using methods 
such as: 

mwter vallie - profit is affected by the fu ll impact of changes in interest 
rates and credit spreads; 

amorrized I'aille - the bond is valued on the purchase interest rate. so the 
contribution to profit is as would have been expected when the bond was 
purchased; and 

adjusted cost price - the bond is valued at the cost price. except where this is 
clearly too high. Unless interest rates rise too much, the yearly cont ribution 
to profit will generally be the interest payments, except at maturity when the 
bond is effectively written up or down to its face value. 

Note that accounting rules may sometimes provide that changes in the val ue or an 
investment affect the balance sheet without affecting profit. 

Investment return is also affected by the value placed on investments with no independently 
verifiable market value such as property and unlisted equities. For some companies. 111 some 
years, the values placed on these assets can have a sign ificant effect on measured profit. 

Issues can also arise in val uing liabilities. Valuation issues are discussed in Chapler 12, 
but the key point 10 recognize is thai a conservative valuation approach may nOI produce a 
conservative liability (and hence a conservative profit) if there are deficiencies in the data 
or the assumptions. 
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