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Indeed data deficiencies in general can have a large effect on reported profit. If a company's 
operating or recording processes are inadequate or its risk management is ineffective, the 
dala in its financial systems may be very inaccurate. Several high-profile corporate failures 
occurred after reported profits were inflated by undetected errors, whether or not fraud or 
other deliberate intervention was involved. 

Finally, reported profit is affected by tim ing issues. including the question of which 
accounting period a particular item of income or expense belongs to. For actuaries, the 
most significant timing issues generally relatc to delays in the reporting of claims. As such. 
an allowance should be made for incurred but not reported (IBNR) claims to reflect the true 
experience in a particular period . 

16.4 Profit versus va lue 

Running across the emergence of profit issue discussed above, there is a general issue that 
goes beyond the di fference in the use of pricing or liability assumptions and/or pricing or 
liability profit/risk margin determination. This relates to a fundamental profit recognition 
issue. It is the difference between: 

and 

eaJ'/led profit - fo r example, booking the profit margin within an insurance 
premium as the risks under the insurance product pass and the premium is earned: 

economic value accrued - for example, booking the value of the difference 
between the future premiums to be received and the future benefits and expenses, 
created on the day the bus iness is written. 

These alternative views of profit are reflected in the currently competing accounting 
frameworks of: 

deferral-and-matching - under this framework, the focus is on determining a 
meaningful measure of profit. The assets and liabilities on the balance sheet are 
measured in a way that aims to achieve a match in the timing of Ihe recognition of 
income and expenditure; and 

asset-alld-liability - under this framework, the focus is on determining a mean ingful 
balance sheet. Profit is then the change in the value of the balance sheet's net asset 
position7 over time. 

Proponents of the deferral-and-matching model are concerned with trying to distill a 
measure of the underlying profitability of a business process. Profit reporting based on 
liabil ities set on the pricing assumpt ions would be broadly consistent with this approach. 
Some typical insurance accounting approaches that may apply under a deferral-and
matching basis would be holding unearned premium reserves (so premium is earned 
over time) and policy acquisition costs amortized over the life orthe policies. Under th is 
approach. assets are sometimes recorded at historic cost although the trend now is for 
assets to be measured at market values with liabilities measured in a consistent manner. 

1 Net assets are the difference between assets and liabilities. 
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Proponents of the asset-and-liability model are concerned that thc deferral-and-matching 
approach fundamentally involves artificial balance sheet items (for example. deferred 
acquisition costs or devices designed to match profit release with measures of sen'ices 
provided). Under the asset-and-liability model, an insurer could value assets al current 
market value and report policy liabili ties on a present value basis based on current best 
estimale assumptions (or measured on a/air vollle basis - the markct price at which the 
liabilities cou ld be transferred to another party at the reporting date). Ifmovemenrs in such 
a "true" balance sheet disclose large volatility in profits, then this reflects the underlying 
reality of, and risks inherent in. the business. The volatile profit is not wrong: rather. a 
comprehensive analysis orlhe drivers of the profit is needed in order to properly understand 
the business. 

[n practice, t~ost reporting bases reflect elements of both of these approaches. For example. 
under MoS reporting, assets are reported al market value and liabilities are calcu lated on 
current assumptions and discount rales. However, MoS defers the recogn ition of future 
profit margins until the service is provided. This treatment of profit margins has Ihe effect 
of amortizing (deferring-and-matching) the main insurance profit margins and acquisition 
cost recovery. 

16.5 Appraisal va lues 

An actuarial appraisal value (AV) is a discounted cash flow valuation technique. It 
represents the present value of all future distributable earnings from one or more blocks 
of business. In dctennining the AV ofa financial institution, we will value all of its blocks 
of business. The AV includes the future cash flows from exist ing business and from future 
new business. 

AVs were first used by actuaries fo r life insurance companies but their use has no\\ 
extended to non-life insurers, funds managers and other financial institutions. The concepts 
are equally applicable to any business but, to date, there has been little application to 
companies outside the financial services sector. AVs are used as the basis for sale of 
insurance companies as well as a measure of profit. 

In the discussion that fo llows, we will use the term "company" but remember that a single 
block of business can have its AV calculated using the same approach. 

16.5.1 Overview of appraisal va lues 

We are valuing the company from the perspective of the shareholders. It is, therefore. the 
future earn ings that can be paid to those shareholders that determine value. Hence we arc 
focused on distributable earni ngs (ie after changes in capital requirements). rather than just 
profit. The relationship is captured in this formula: 

disrriblllable earnillgs = plVfit - d capital 

For an expanding business. the capital requirement is usually increasing. meaning that 
distributable earnings are less than profit. However. if we are not allowing for new business 
additions (eg the block of business is assumed to be closed to new business) then the 
distributable earnings will be larger than profit because capital is released as Ihe business 
which it supported exits. 

• 
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While an actuarial AV is a sophisticated approach that takes account of the major 
characteristics of the business and its fulure earnings. the general concept of relating value 
to the future earnings is 10 be found in valuation approaches for a wide range of businesses. 
The most obvious example is the use ofa price/earnings mulliple in valuing equities. If the 
price (ie the value) is some multiple of earnings, the multiple can be decomposed into the 
fo ll owing formula: 

where: 

/lllIltipie = (I + g) / (r - g) 

g = expected growth rate offuture earnings (excluding growth from reinvestmem 
of profits); 

r = discount rate for future earnings: 

and the earnings are assumed to continue in perpetuity. Earnings may be the latest reported 
profit or they may be adjusted to represent maintainable earnings. 

16.5.2 Components of an appraisal va lue 

A typical discounted cash flow valuat ion projects the total operations ofa business. However, 
under the common actuarial AV approach, the AV is calculated via three components: 

IIet 1I'0rth, ie net assets: 

I'aille of ill-force - the va lue of future distributable earn ings from existing business: 
and 
I'aille of lIew hllsil1ess - the value of future distributable earnings from future new 
business. 

These three components can be put together to create two different measures. The first 
Embedded Value (EV) - combines net worth and value of in-force. This measure is used 
in a number of jurisdictions as a profit measurement tool. It measures only the existing 
business and gives no value to the company's ability to write futu re business. The second 
- Appraisal Value (AV) - combines all three components. It measures not only the existing 
business but also the company's ability to write fu ture business. It is used both as a profit 
measurement 1001 and as a measure of Ihe value of the company. 

16.5.2.1 Net worth 

While a major part of the AV is the future distributable earnings from current and future 
business, all financial institutions will have material amou nts of net assets to provide the 
necessary cap ital adequacy required by the regulators. These net assets will, themselves. 
provide future earnings. As we noted in the earlier discussion on profits, the liabilities 
in respect of a financial institution's business can already contain margins over the fair 
value of those liabi lities. To the extent that these margins exist, the net assets shown in the 
balance sheet will be understated. 

Notwithstanding these differences in treatment, adopting the balance sheet net assets as the 
net assets for AV purposes ensures consistency with the balance sheet for this particular 
item. 
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16.5.2.2 Value of in-force 

Value of in-force (V IF) is the value of future distributable earnings from existing business. 
There is some question as to what constitutes exis.ting business and what constitutes new 
business. For example: 

is the renewal of an existing non-life insurance policy existing or new business? 
Typically these are treated as part of existing business; 

are increases in the sum insured on a yearly renewable term policy new business? 
Automatic Consumer Price Index increases are generally treated as existing business. 
otherwise increases are generally treated as new business; and 

are future deposits to a personal retirement benefit unit trust new business? These are 
often treated as existing business if generally consistent with past customer behavior, 
other-lrise they are new business. 

Calculation of these distributable earnings is simply a matter of projecting the business 
until its expi ry allowing for all necessary characteristics. The earnings distributable to 
shareholders is: 

distributable earl/illgs :0 [premiums - claims - .6. liabilities] or lfees] 

- e.\pellses 

- .6. capital 

+ illvesfmeilf income 

The alternative in the first term depends on whether the business is insurance or funds 
management in nature - or. in the tenninology of Chapter 12, whether we are looking at 
our business in a bUI/dled or an uI/bulidled manner. 

Capital relates to the capital requirements of the business over and above the liabilities 
allowed for in the first term. It is essential to confirm that the sum of the liabilities used in 
the first term and the capital used in the third tenn is equal to the regulatory requirement. If 
an unbundled approach is adopted then the capital is the amount that must be held by the 
shareholders in addition to the account balance held on behalf of policyholders. 

The value to the shareholders of their capital in the company is less than its face market 
value. The market va lue assumes that the shareholder has complete freedom to use that 
capital for another purpose. However, for regulatory capital that is not the case. The capital 
remains committed until the business that it supports exits. Its true value to the shareholder is 
the present value of the future return of that capital. The difference between the market value 
of the assets representi ng the capital and the present value of the future return of capital is the 
cost of the commitment of capital to the business. The profits earned by that commitment of 
capital are captured in the present value of the future cash flows from the business. 

Generally. compan ies will need to keep more capital than the regulatory minimum. In the 
context of a life insurer. this excess is referred to as target .I'll/pIllS. While opinion varies, 
many AVs only allow for the cost of regulatory minimum capital. The \'jew is taken that the 
target surplus is at the discretion of the company and could be reduced to zero at any time. 

However. as we have included the release of capital over time in the above present \alue 
calculation. and the current capital amount is also reflected in the net assets above. the 
current capital amount needs to be excluded from VIF (or deducted from net worth) in 
order that it is not double counted. 

• • 
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If capital is deducted from the value of the in· force busi ness, thi s gives: 

VIF = PV(ill-Jorce earnings) - capiral(O) 

EV = foral assets -liabilities - capital + VIF 

16.5.2.3 Value of new business 

In an AV, Value ofncw business (VNB) can be interpreted in two ways. Either it is the value 
of the infrastructure that allows the company to be able to write profitable business in the 
future or it is the value of the best estimate of the profit to be achieved from writing fu ture 
new business. 

In the former case, the infrastructure is the company's product range, distribution channels. 
brand, competencies. technology plat forms and physical infrastructure. While we could 
value some of these items at the cost of replacement (eg technology pl atforms and physical 
infrastructure), how does one value the replacement cost ofa brand? An alternat ive method 
of valuing this infrastructure is to calculate the value of the future profits from one year's 
new business and then apply some multiple to that figure. This approach asserts that the 
value of the infrastructure is best measured by the val ue of the future new busi ness it allows 
the company to write. However, whi le the value of the profits from one year's new business 
can be readily calculated what is an appropriate multiple? Clearly, there is room fo r much 
debate on the answer. 

The other approach makes no attempt to value the infrastructure. It values all future new 
business, with volumes and profitabili ty calculated, like the in-force value, using best 
estimate assumptions. Thi s method is more consistent with other valuation approaches. For 
example, the price/earnings multiple approach values all future business (albeit implicitly) 
as it assumes future profits in perpetuity. 

There is one crucial point to note when interpreting the va lue offuture new business. Since 
we are allowing for the capital which may be required to write that new business and its 
subsequent return as the business exits, the value of future distributable cash flows must 
equal zero if the business returns the risk-adjusted discount rate on the capital invested 
in the new business. Unli kely as it may seem, and di fficu lt as it is to explain to many 
observers. a zero value of futu re new busi ness is not an unreasonable situation. And a 
negative value does not mean new busi ness is unprofitable. It is simply not earning the risk
adjusted discount rate. These outcomes do not necessarily lead to sound decision-making. 
If the value of new business is zero then there is no apparent impact whether we write no 
new business or enormous volumes. However, decisions of this type inevitably affect other 
areas, eg if we write no new business it is almost certain that our expense rates will rise and 
our overall profitability will decline. Therefore, VNB should be treated with caution when 
business dec isions are to be made. 

In projecting future new business volumes, we need to make sure that the rate of growth 
is consistent with our overall economic assumption set, cg low inflation rates are likely 
to mean lower growth rates than high inflation rates. While it is also usual to assume that 
fu ture profit margins will decline as competition intensifies. it should be noted that the 
evidence for this assumption is not consistent across all product groups. 
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Exercise 16.3 
The concept of Appraisal Value for life insurers is well-established because of the 
long-term nature of life insurance policies. Considering the components of value, 
how would you determine the appraisal value of: 

(a) a non-life insurer; 

(b) a simple savings bank, offering deposit accounts and mortgage products; 
and 

(c) a mining company? 

16.5.3 Appraisal value as a profit measure 

In 16.1, pr~fit was defined as the outworking of the financial transactions relevant to the 
particular time period. An alternative view of profit is to view it as the value added by the 
operations of the business over that ti me period. The value added is the difference between 
the present value of future profits, with allowance for any capital requirements, at the end 
and the beginning of the time period. This present va lue is, of course, the AY. 

This approach has merit as a way of measuring the overall effectiveness of the management 
perfonnance over a time period, because it captures the potential long-term impact of 
decisions taken. However, it may not take account of the uncertainty of the estimates of 
future business behavior; it is potentially volatile; and it can be crucial"ly dependent on the 
discount rate used. 

Nevertheless, while not using this method as their headline profit figure, many institutions use 
the change in AV as an important internal measure of perfonnance. As a result, AV has become 
an essential measurement tool. When used in this manner it is important to distinguish the 
change in AV arising from assumption changes from the changes that arise from management 
activity. This latter component might be properly referred 10 as vallie added. 

In the UK, for example, the change in embedded value is often used as a measure of 
reported profit. In Australia the requirement to value the assets ofa life company at market 
value means that, ifone life company owns another life company, the subsidiary will appear 
in the balance sheet of the owning company at AV, this being the most useful surrogate for 
market value. 

16.6 Practical implications for actuaries 

Companies' owners and managers cannot afford to wait until actual profit can be reliably 
measured on long-term contracts or in other situations where there is a significant timing 
mismatch between income and associated expenses. Profit (ie measured profit) is generally 
the way that both groups assess the company's performance, so anything that might affect 
a component of profit is itself of significance. Therefore, actuaries involved in valuing 
assets or liabilities need to understand the potential consequences of their valuations. This 
is not to say, of course, that they should be prepared to amend their va luations to suil 
the company; rather, there will be situations where the valuation will cause a substantial 
change to the previously-forecast profit and the actuary must be prepared to communicate 
the likely impact in a timely and effective manner. 

· ', (': - "., ., · .. .. ... · . . 
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Measured profit emergence also provides an early indication of the actual performance 
of products which the aClUary may have priced. So. actuaries may have a keen interest in 
understanding profit in order to validate (or provide grounds to review) pricing assumptions. 

Finally. businesses which consistently do not make profi ts (or surplus, in the case of mutual 
and other non-profit organizations) are not sustainable. As an adviser or as an employee. the 
actuary therefore has another interest in profit, regardless of any technical role. You should 
be able to see that this introduces a potential confl ict of in Ie rest in relation to actuarial work 
with a profit impact. 

16.7 Key learning points 

In this chapter, we have di scussed profit and considered issues associated with its 
measurement. 

• Profit is the difference between income and expenditure. 

• To the extent that the measurement of components of income or expenditure IS 

uncertain, measured profit is only an estimate of true profit. which can only be known 
after all contracts have terminated. 

• Expenditure includes the change in liabilities, which can largely dictate the pattern of 
emergence of profit, as can the pattern of amort ization of some assets. 

Both income and expenditure can be affected by how components are measured 
whether because of accounting rules or for other reasons. In turn, Ihis wi ll affect 
measured profit. 

Profit can represent the change in the economic value of the business or be some 
measure of the underlying profitability of the business processes. 

An appraisal value (AV) is a measure and valuat ion offuture distributable profits from 
a company or line of business. It has three main components, being the value of in
force business. the value of future new busi ness and the value of net assets. Movement 
in AV can be used as a measure of profit. 

This chapter has close links to Chapters 12 (Valuing Liabilities), 13 (Pricing) and 14 
(Assets). 
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Fred's Coffee Shop - Monitoring Experience 
As you already know, monitoring experience is one of the key stages in the 
Actuarial Cont ro l Cycle. In fact, monitoring - and then responding - is 
fundamental not just in actuarial work but in almost everything we do; and 
every enterprise needs to monitor how its business is going. 

Let's consider monitoring Fred's coffee shop. What do you think Fred should 
monitor? How cou ld he do this? 

Think about this fo r a few m in utes and make a brief note of any ideas. Then 
read on. 

The fi r\t thing that Fred wants to know about h is shop is whether it is making a 
profit. ff not, then he shou ld either close the shop and get out of the business as 
soon as possible or start doing things differentl y. You learned about measuring 
profit in Chapter 16. This mea ns that he n eed s an accounting system that not 
only satisfies the needs of others (such as the tax authori ty, those from whom 
he has borrowed funds and any partners) but also helps him understand his 
business. 

Suppose Fred measures his profit and finds that, fo r the last year, he made a 
profit of $2,000. Wou ld he thi nk, "Fantast ic! A profit!"? The answer depends 
on what he was hoping for. If his business model had projected a profit of 
$}OO,OOO in that yea r, he could be very disappointed. On the ot her hand, jf he 
has o nl y just started out in bUSiness, maybe $2,000 fo r the first year is a good 
result. So Fred is interested not just in how much profit he made but also on 
how it compares to what he expected . 

Fred will a lso want to understa nd how his total profit is made up, so that he 
understands his business and can maybe improve it. If he has collected the right 
data, he can break th e figure down in various ways, including the fo llowing: 

• He could look at the profit from different areas of the business. Maybe he 
is making a large profit on coffee but a loss on food. If that is the case, he 
might be better off just selling coffee. Or he might be able to change his 
food prices or offerings to make that part of his business profitable. 

• He could analyze the different factors affecting the income and outgo that 
combi ne to produce the fi nal profit figure . For example, throwing away 
stale food will reduce the income from sales and so reduce profit. Therefore 
Fred will want to know how much is thrown away. If the amount of waste 
is significant then he may want to investigate further - are particular items 
more likely to be thrown away? Do the p rices reflect this or is he lOSing 
money on (say) desserts, after allowing for waste? If he doesn't throwaway 
much at all then he might not bother investigating. 

How could Fred carry out the monitoring? Consider the following: 

• Fred has to decide how o ften, or over what period, to do his analYSiS. He 
won't give up the business just because of one bad day. But, if he only 
ana lyzes profit o nce a yea r, he won't find out if he makes a profit in summer 
and a loss in winte r. 

• 
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• Suppose that Fred wants to measure the wastage of dessert items. To get a 
meaningful measurement, he needs to know how many are th rown away; 
he also needs to know how many he bought in the fi rst place - that is, he 
needs a measure of the exposure. He needs a system that wi ll produce this 
data, such as making a record of each bin full of discarded stale desserts. 

Monitoring is especially important for a financial services firm, because of its 
reliance on long-term contracts with numerous factors that contribute to profit . 
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Chapter 17: Monitoring Experience 

by David Service 

17.1 Introduction 

A major component of the Actuarial Control Cycle is the regular comparison of expected 
outcomes with experience. ie the actual outcomes. Analysis of actual experience is an 
essential element of lhis comparison. 

17.2 Why do we analyze experience? 

17.2.1 Introduction 

We analyze experience for a variety of reasons, although all fil into the overall control cycle 
process. The reasons include: 

reviewing assumptions; 

providing understanding or the drivers of tile emerging experience; 

developing a history of experience overtime; 

aiding in an analysis o f profit and its sources; 

providing information to management; 
providing information to shareholders and th ird parties; 

satisfying regulatory requirements; 

aiding public relations purposes, including communicating with clients/customers; 
and 
sat isfying disclosure requirements in a listing or acquisition. 

Each of these reasons may have a different audience for the results of the analysis. It is 
imponant to recognize that each audience will have its own objectives for the analysis. 
These differing objectives may lead to variations in foc us - what is important - and 
frequency of analyses. The di scussion that follows should be interpreted with this caveat 
in mind. 

17 .2.2 Reviewing assu mptions 

Every time period for whi ch we collect and analyze experience proVides additional data on 
which to base our new assumptions. If our previous assumptions were appropriately set a!> 
best estimate, then the interperiod experience provides us with independent data against 
which we can compare our previous assumptions. 

When we compare the actual outcomes with the expected outcomes we immediately gain 
information on the appropriateness of our previous assumptions. The detailed analysis of the 
experience will be an imponant piece of input into the review of the previous assumptions. 
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17.2.3 Providing understanding of the drivers of the emerging 
experience 

The analysis of experience is more than comparing actual to expected. It also includes 
studying the likely causes of the emerging experience. For example, a decrease in 
persistency of motor vehicle insurance may be caused by a decision to increase prices 
leading to customers switching to competitors. Every change in experience has a cause (or 
causes) although we may not be able to confidently identify each one. 

We need an understanding of the reasons for the experience that has occurred in order to 
propose sol utions in cases where the experience is adverse. For example, a deteriorat ion 
in disability experience could be due to worsening incidence rates or lengthening claims 
durations. Measures to counter the deteriorating experience will be different depending on 
the cause. 

It may also be the case that the deteriorating experience is due to the results of a particu lar 
subgroup in the business. Examination of experience by subcategories is a way of reveali ng 
just where the changes have occurred. For example. a life insurance company experienci ng 
worse mortality than expected should review the experience of all categories of business -
substandard, standard, and preferred. The company may discover flaws in its underwriti ng 
of its preferred business, say. 

17.2.4 Developing a history of experience over time 

Analyzing data over successive time periods gives a picture o f the changes in experience 
overtime. This may highlight trends or seasonality. It may also show spikes in the experience 
that can be related to spe<:ific events. 

17 .2.5 Aiding in an analysis of profit and its sources 

One of the ways we can validate the profit is by analyzing the profit into its various sources. 
Many of those sources will be relevant to the difference between actual and expectcd 
experience and the financial impact of that difference. 

Measuring the financial impact of the experience assists in assessing the materiality of the 
outcome. This informs us as to the necessity for action in response. 

17 .2.6 Providing information to management 

One of management's tasks is to change behavior and strategy so as to adapt to changing 
market ci rcumstances. Observed experience is an important inpul into the decision-making 
process for determining the appropriate actions. The critical part of the input from the 
experience is the knowledge of the drivers leading to the observed experience. Without that 
knowledge, management is severely constrained in its ability to respond appropriately. The 
proper analysis of the experiencc is, therefore, a central part of this process. 

Providing information to management and analyzing the sources of profit are usually closely 
related. Some parts of management will have particular business segments for which they 
desire analysis, eg distribution channel. product group or geographic area. Other parts of 
management may have a different focus, eg expenses, mortality or investment performance. 
11 is often sensible to conduct the analysis using a matrix approach so that both types of 
information request can be accommodated. 
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17.2.7 Providing information to shareholders and third parties 

As the disclosure requirements of good corporate governance increase, the pressure on 
companies to provide adequate information to shareholders will similarly increase. The 
analysis of experience will become more important as a source from which to extract 
information for disclosure to shareholders. Generally, information provided to shareholders 
is highly aggregated to provide a broad overview. This requirement can usually be met 
easily by aggregating analyses already performed to satisfy other audiences. 

Third parties who are affected by the company's performance might also require 
information. This group would include reinsurers and creditors. 

17 .2.8 Satisfying regulatory requirements 

The varioas regulatory envi ronments in which financial services institutions operate all 
require a variety of information to be submitted. Some is publicly available but some 
is confidential to the regulator. Often the data which the regulator requires will be data 
about experience. Our analysis of the experience is then a required piece of input for the 
submission of in formation to the regulator. 

17 .2.9 Aiding public re lations purposes 

As well as making disclosure to shareholders, companies provide information to stock 
market analysts, market researchers, the media, etc for the purpose of improving the 
company's image. Clients/customers, potential clients/customers, politicians, etc are 
part of this target audience. In some cases the data needed to support such information 
disclosure will come from the experience analysis. 

17.2.10 Satisfying disclosure requirements in a listing or acquisition 

When companies list on the stock exchange or are involved in acquisitions, either as 
buyer or seller, information must be disclosed by way of a prospectus or by passing the 
information to the other party. In many of these cases, the data required will be found in 
the output of the experience analysis. For example, in an acquisition the seller will often 
provide detailed information to the potential buyer as the buyer prepares a bid or completes 
due diligence prior to confirmi ng the acquisition. 

17.3 What do we analyze? 

17.3.1 Introduction 

While, in principle, we could analyze al l items of experience, in practice we will only analyze 
those that are important in a particular situation. Normally "important" is determined by 
the financial impact that variations in experience have on the problem with which we are 
dealing. In deciding which experience items are important we will initially review each 
one and, wi th the aid of sensitivity testing, determine which ones can lead to material 
financial impacts. In subsequent work we wil l often rely on these first sensitivity tests. It is 
important, however. not to lose sight of the fact that an item, which may not initially show 
itself to be important. can change over time. An accumulation of small changes. a change 
in the product design or some change in the external environment can cause a pre\iously 

• 
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minor item to become material. It is sound actuarial practice to review periodically a ll the 
minor experience items to confinn their continued immateriality. 

The experience items for ana lysis fall into six main groups: 

product-specific, ie conti ngencies specifically relating to the product, such as: 

o performance on risks accepted (eg clai ms under insurance. defaults on 
loans, promotional salary increases in retirement benefits based on fina l 
salaries. etc); and 

o persistency; 

economic; 

investment performance; 

expenses; 

new business volumes and mix; and 

profit and return on capital. 

There are obviously links between many of the experience items. The major one is the link 
between profit and each of the other items. Variations in any experience item will impact 
the profitability of the business. But there are other less obv ious links. In retail funds 
management. poor investment performance may lead 10 worse persistency. In disabili ty 
business. deteriorating economic conditions may lead to deteriorating claims experience. 
Lower volumes of new business can lead to higher expenses per unit. 

Across different types of institutions. the importance of the same item can vary markedly, 
eg investment performance is normally a minor issue for term life insurance but is a major 
factor in defined benefit superannuation. 

In the next few subsections some observations relating to various types of business wi ll be 
made and in 17.4 detailed discussion of the techniques and issues relating to each type of 
experience item will take place. 

17.3.2 General insurance 

Persistency in the general insurance context is the rate at which policies renew. Even 
though general insurance contracts are one-year contracts the costs of selling the contract 
will be much more than the expense loadings in one year's premium. Hence the rate at 
which existing customers renew has a marked impact on profitability. 

Clearly, the item of most importance is claims experience. This includes the rate at which 
new claims arise and, for long-tai l business, the rate and amount at which claims ultimately 
settle. The rate of inflation, both general and superimposed is also a part of the long-tail 
claims experience. 

For some types of general insurance. eg crop insurance, weather conditions and seasonality 
may be important factors. The cyclical c limatic pattern known as El Nino may be a driver of 
claims experience. Climate change is likely to have a major impact, although the evidence 
of its effect on general insurance claims may take some time to emerge. 
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17.3.3 Life insurance 

Persistency in the life insurance context is the extent to which policies do not terminate 
by lapse or surrender. There is also the related phenomenon of panial withdrawals from 
investment products. 

Life insurance business divides into two major types of business - risk and imestmenl. 

For risk business the claims experience is a major issue. Expenses are relatively more 
imponant in life risk business than in general insurance. because the claim rates are 
normally much lower, meaning that more of the premium is charged to cover expenses. 

For investment business the expense rates and persistency are crucial. Investment 
perfo rmance is of central importance only for products with guarantees, where the 
insurance company accepts some or all of the investment risk. For investment-linked 
business • ..,here the customer accepts all of the investment risk, investment performance 
will drive profitability by its impact on total funds under management , which is normally 
the prime driver of fees charged to customers. 

17 .3.4 Funds management 
The extent to which investment performance drives business volumes and persistency 
for funds management is unclear. There are suggestions that investment performance is 
material for wholesale business but much less so for retail business. However, in the longer 
term, poor investment perfonnance will have.an impact on the retail business. 

In these circumstances. the major driver of profitability will be expenses and in the case of 
retai l business, persistency. 

17 .3.5 Superannuation 

In this context. superannuation refers to the actual superannuation scheme, not the 
institutional product which may be used as the vehicle. Such products fall under either 
funds management or life insurance. 

For defined benefit superannuation the issue of supreme importance is the relationship 
between investment performance and the inflation rate that applies to benefits. This 
relationship is often referred to as "the gap." If the gap is greater than that assumed when 
calculating contribution rates, they will be more than adequate and vice vcrsa. Contribution 
rates are high ly sensit ive to this item. 

[n the case of defined contribution superannuation, all the investment and inflation risks are 
borne by the members unless there is an element of capital guarantee. The major risk for 
the fu nd is that of expenses being greater than charged to members. 

17.3.6 Banking 

In many ways a bank's accounts run in reverse to those of an insurance company. For a 
bank, the "claims" experience, ie the losses from default on various loans, affects assets 
rather than liabilities. It is one of the most important experience items. Not only is it dri\en 
by the particular underwriting approach adopted when granting credit but it is strongl) 
correlated to economic conditions. The other crucial experience item is the interest margin. 
ie the difference between the interest rate a bank has to offer to obtain deposits and the rate 
it is able to charge on its loan book. The overall interest margin will, itself. be affected b) 
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the makeup of the bank 's deposits, ie retail versus wholesale, and the makeup of its loan 
book, ie housing loans versus corporate lending versus credit cards. 

As with all financial institut ions, expenses have a major impact on profitability. Hence, one 
of the published measures of bank performance is the cost to income ratio, ie how much 
of the interest margin is taken by expenses, after allowing fo r other charges to customers. 

17 .3.7 Hea lt h insurance 

Health insurance is conceptually another ronn of risk insurance. Therefore, the key issues 
are persistency and claim rates. A major driver of claim costs is inflation of medical 
expenses and catastrophic claims. 

The overall health regime in a particular jurisdiction is a most crucial determinant of the 
form which health insurance may take . Insurers may face controls on policy design and on 
pricing. They may be very constrained in their ability to set premiums which fully reflect 
risk factors such as age, sex or medical history. This is important when considering the mix 
of business, which is discussed in 17.4.6 below. 

Premiums for health insurance arc almost always a matter of political importance. Hence, 
the credibility of experience analyses, which are relied on to justify rate increases, is of 
more importance than in some other lines of business. 

17.4 How do we analyze experience? 

17 .4.1 Introduction 

Before dealing with specifi c techniques for performing an analysis of experience, we wi ll 
consider the overall approach. Each analysis will involve the following steps: 

• establish the objectives - as we noted earl ier, different audiences may have different 
objectives. Before conducting an analysis we must be confident that the specific 
objectives will be satisfied; 

collect the data - if the particular analysis is being carried out for the first time or is 
being extended or amended, this step will include spec ifying the required data; 

ensure data quality - the adequacy of the data should be assessed, errors in the data 
should be identified and dealt with, and the impact of approximations should be 
determined; 

perform the analysis - this includes appropriate and detailed documentation of 
the process; 

validate the results; and 

explain the results - the results are documented and communicated, including the 
reasons fo r those results together with their implications. 

Establishing the objectives has been discussed earlier in Section 17.2. It is essential that the 
specific objective will be satisfied by the analyses conducted. 

The issues involved in ensuring data quality have been discussed in Chapter 10 and are 
revisited in Section 17.5. 
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The performance of the analysis is discussed below in Sections 17.4.2 to 17.4.7. While there 
are many common elements to the methods we use to perform the analysis of experience. 
we wi ll deal separately with each of the six groups of items set OUI in 17.3.1. 

The validation of the results is a crucial phase of the process. The results need to be 
compared with other relevant infonnat ion, eg industry studies, other internal analyses 
(such as annual persistency studies versus monthly lapse data) and any published analyses. 
If the comparisons are materially different and the explanation is not obvious. then the 
possibility of errors must be carefully considered. Alternatively. the implications of what 
would be exceptional results must be deal! with. 

Finally, the experience analysis is not complete until the resul!s have been explained. This 
starts with identify ing reasons for the deviation of actual experience from that expected. 
However, in many cases it will not be possible 10 fully identify all the reasons. The financial 
consequenees of the deviations should also have been calculated. It is not enough to produce 
a figure for the ratio of actual versus expected. The fi nancial effect of that difference on the 
profit for the period under investigation must also be determined. This is usually a by-product 
of preparing the analysis by amount rather than by number of policies or contracts. We then 
have actual financial outcomes versus expected financial outcomes. The resulting financial 
impact is clear and the reasons for the deviation have, as far as possible, been identified. 

17.4.2 Product-spec ifi c 

The analysis of product-specific items generally follows one of two methods: 

calculate actual versus expected; or 

calculate the actual rates. 

The more common of these is actual versus expected. We calculate the expected outcome, 
using a specified set of assumptions, for some measurable quantity over some defined 
time period, eg the number of policies renewing during a quarter. or the amount of claim 
payments in the calendar year. This is then compared with the actual outcome for the same 
quantity over the same time period. 

Such experience analyses are always conducted for a fixed period of lime. A major issue 
this raises is how to deal wi th events that occurred during the time period but were reported 
after the period has ended. We can handl e this in two ways. We could delay the analysis 
until a sufficient time has elapsed to allow all events to have been reported, or we can make 
specific allowancc for the late reporting. The difficulty with the first is how long do we 
wait? In some cases events can be reported years after the event. In such a case, the analysis 
is useless by the time it wou ld be available . It is also true that rarely do we know how long 
we need to wait, even ifi l is a comparatively short period of time. 

Generally we use a combination of the two approaches. We wait a short period to allow 
reporting with a short delay, eg one month, to have occurred and then make a spec ific 
allowance for incurred but not reported (I BNR) events. You have probably learnt some 
techniques for estimating IBN R clai ms, but note that such an allowance may be required 
in all analyses, not just those relating to claims. The validity of our allowance should be 
regularly compared with the emerging experience of reporting delays. The allowance itself 
is one of the product-specific items to be analyzed. 

Calculating actual rates from an experience analysis is rare. We generally do not have 
suffi cient data to allow us to derive a reliable set of smooth rates. And even if we ha\'e 
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sufficient data, the prime purpose of experience analyses is to compare our original models 
and assumptions with the actual experience. We can then use the control cycle approach 
to refine our models and assumptions. In these circumstances some form of comparison of 
actual and expected is essential. 

To be true to the Actuarial Control Cycle, OUf expected is normally calculated using the 
assumptions adopted for the most recent iteration of the particular problem. It can also be 
valuable to calculate our expected using a consistent set of assumptions over successive 
analyses, 10 show the trend in experience over timc . 

The most difficult decision to make when analyzing experience is the extent to which the 
block of business being analyzed should be broken down into subgroups corresponding to 
particular characteristics (and combinations thereof). At one extreme we could treat each 
policy or contract as a subgroup and at the other we could treat the whole block as one 
single group with no distinction made by any characteristic. 

While we normally use the characteristics which are distinguished in our assumption set for 
calculating the expected, eg age and duration for decrements, we do not necessarily produce 
comparisons of actual versus expected for each of those characteristics. For example, we 
would normally distinguish by age and duration when calculating our expected numbers 
of death claims, but show the aCfUal versus expected only for the whole portfolio, not for 
each age and duration. 

Thi s lack of detail in the analysis is often forced on us by the paucity of the data. If we 
used all possible cells we would have relatively few observations in each cell and valid 
conclusions would be hard to draw. However, decisions on how to cut the data are critical 
for proper analysis as failure to distinguish between characteristics can lead to improper 
conclusions. The following example demonstrates the danger. 

Example 17.1 

A life insurance company has two blocks of term insurance - one is yearly 
renewable term (YRT), the other is an older block of level term business. Both 
blocks have premium rates differentiated by smoking status. The latest mortality 
analysis shows the following results, where expected is calculated using the most 
recent pricing assumptions. 

For the YRT block, actual versus expected (NE) = 95%, whi le for the level term 
block, NE = 84%. The obvious conclusion is that the YRT block has worse 
mortality experience than the level tenn. This conclusion is supported by some 
qualitative reasoning. For YRT, the lives in good health can switch to another 
company with cheaper rates so leaving us with worse lives. However, this option is 
not usually attractive to those with level term. The premium rates for their attained 
age will usually be much higher than they are currently paying. Hence we could 
expect to see higher mortality for the YRT block than for the level term block. 

But suppose that the composition of the two blocks is materially different. In the 
YRT block, 75% of the business is nonsmoker, while in the level term block, only 
25% of the business is nonsmoker. This difference in composition immediately 
exposes us to the possibility that it is the relationship between smoker and 
nonsmoker mortality which has changed and not the overall mortality experience. 
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In our pricing basis, smoker mortality is assumed to be 190% of nonsmokcr 
mortality. When we break down the analysis of the two blocks of business by 
smoking status, we discover the following AlE resuhs: 

Nonsmoker Smoker 

VRT 100% 79% 

Level Term 100% 79% 

The interpretation of the results is radically different. It is the smoker experience 
which has improved - it is now 150%, ie 0.79 )( 190% of nonsmoker mortality 
compared to the assumed 190% - rather than the two blocks having different 
experience. In fact the two blocks have identical experience. 
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It is not only the way we cut the data that is relevant. The particular characteristics that 
we analyze will impact the way we interpret the results. In analyzing general insurance 
claims data there are two key measurable characteristics - the claim incidence rate and 
the final cost of cla im sett lements. The proper interpretation of the results of any claims 
analysis depends on these two characteristics being separated. The response to deteriorating 
claims experience will be different if the cause is a rise in incidence rates or an increase 
in final claim settlement amounts. Hence, the claims experience analysis needs todistinguish 
these two characteristics. Not only is the final claim sett lement a.mount important. but 
also the delay between claim incidence· and claim settlement. This is particularly 
relevam for long-tail claims. 

Where there are many potential characteristics that may influence experience we can use 
genera lized linear modeling techniques to measure the impact of each characteristic. This 
approach avoids us having a multitude of single-dimension analyses. each of which has 
only small amounts of data. It is particularly useful in many lines of general insurance 
where there are a large number of rating factors, eg molar vehicle insurance. Instead of 
a single value for actual versus expected, th is technique will show us how well the most 
recent experience fits our prior model and will also identify which particular characteristics 
are causing a poor fit. 

Section 17.2.4 commented that one reason for analyzing experience is to develop a history 
of experience over time. For many institutions it is not possible to analyze the experience 
with the required number of characteristics from the data of a single lime period eg one 
year. [n some situations it is not possible to analyze even the aggregate data over a single 
time period eg mortality where the number of expected claims from even a material 
number of policies is sti ll relatively small. So we aggregate experience over several time 
periods to obtain sufficient data for analysis. There are two main dangers in this approach. 
The first is the potential for hiding trends in the data over time. The second is the extent 
to which changes in the environment, eg economic conditions or changes in underwriting 
standards. are likely to invalidate conclusions drawn from data from earlier time periods. 

Standard time series analysis identifies four components of a data set: 

,rend. long-term fairly steady changes in one direction: 

seasollal. short-term fluctuations that occur each calendar year with similar timing 
and intensity: 

• 
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cyclical, rises and falls that arc repeated over a longer and less regular pattern than 
seasonal effects. such as changes related to the business cycle; and 

ralldom or error, everything else. 

The existence of cyclical or seaso nal components in a rypical experience data set depends 
on the type of data we are analyzing. Insurance dependent on the weather, eg pluvius 
insurance or crop insurance, may well be expected to show these components. The 
probabil ity of rai n is quite seasonal and the propensity for drought or flood ing can depend 
on longer cyclica l weather patterns such as El Nino. For disability insurance we may find 
some correlation with economic conditions and for lending we definitely find an increase 
in bad debt experience when the economy turns down. 

Extraction of the components of the time series represented by our experience data is 
covered in any standard statistics text on time series. These techniques are entirely 
appropriate for use with our typical experience data. 

17.4.3 Economic 

Most headline economic data such as GD P, general price inflation and remuneration 
inflation will be ava ilable from various official sources. The key economic items that 
reflect our individual experience are the rates of inflation experienced by our expenses 
and affecting any benefits paid or payable in future. such as general insurance claims or 
pensions linked to inflation. The general economic conditions will, of course, have an 
impact on business volumes. It is a lso asserted that claim rates in some classes of business 
are aITected by the state of the economy. The measurement of the inflation incurred in our 
own expense inputs is dealt with in 17.4.5. The rale of inflation applying to benefits may 
emerge from the analysis of actual to expected payments, or, in the case of index-linked 
benefits. will be observed from the publi shed index. 

The general economic conditions are usually measured by items such as growth in GDP, 
retail sales and various surveys of consumer and business confidence. 

17 .4.4 Investment performance 

Whi le it is sometimes argued that investments are "di fferent ," the reality is that all the 
processes described in this chapter are as relevant to the measurement of investment 
performance as they are to any other experience item. The results of measuring investment 
performance can be very important in selecting, and sometimes remunerating. investment 
managers. This has led to the development of G[obal Investment Performance Standards. 
For further information. see hnp:/Iwww.gipsstandards.org. 

Three key issues are dealt with in this section. These arc: 

• the objective of the performance measurement; 

• the calculation of that performance; and 

the analysis of the reasons for the performance deviating from expected. 

These are. of course. drawn from the general process discllssed in 17.4.1. 

Investment performance is. in the first place. of crucial importance to those whose 
money is being invested. They wanl to know how well or badly they have fared due 10 
the performance of the investments. [I is also relevant to compare aclual investment 
performance with that expected; to compare different products available on the markel ; 
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and to compare different investment managers. These various objectives require different 
calculations of performance. 

The calculation of the performance from the perspective of the person or emity whose 
money is being invested is known as the MOlley Weighted Refilm (MWR). 

To determine the MWR, calculate the internal rate of return of the cash flows mer the 
period under analysis. 

Define 

Then 

P 
CF 

" 
'M , 
MWRu./J 

MWR~.{I 

Time at beginning of period [measured in years or fractions thereof] 

Time at end of period [measured in years or fractions thereof] 

Cash flow at time t" II = /, ... , /I, a = t, < t , < ... < t < t < P . "·1" 
Market value at time t before cash flow at time t is included 

Money weighted rate of return over the period a to fJ 

is the rate /" at which 

'"" CF x(l+r).8- r
• +M X( l+r ).8-a =M 

~~I ~ a .8 

The time parameters need to be expressed O.n the same basis (most likely years). 

This is the effective rate of investment earnings that has been earned over the period, taking 
into accoum the times at which the cash flows occurred. 

However, in order to make comparisons (between products or between managers, for 
example) it is necessary to remove the impact of the timing of the cash flows. This then 
enables these required comparisons to be done with truly comparable results. 

This calculation is known as the Time Weighted Retllrn (TW R). 

Define 

Time weighted rate of return over the period a to fJ 

Then 

[
,,( M )]':. TWR." = I1 ' .. , 0' - I 

.\"_1 Mr, +CI '. 

Note that these formulae assume that we know the exact dates or"cash flows and also. for 
the TWR, the market values at the time of every cash flow. In practice, the calculation is 
usually done using market valuations at regular intervals and assuming that all cash flows 
occur at the beginning of each interval. Provided thai the intervals are short enough. eg 
momhly, this does not normally cause a problem unless the cash flows are large compared 
to the amoum invested at the start of the investigation. 

These approaches are illustrated in the following example. 

• 
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Example 17.2 
Two portfolios are invested in the same underlying assets, but the cash flows are 
very different. Table 17.1 shows the dates when the cash flows occur and the 
value of the assets at each date. 

Table 17.1 

Index 

Date 
of 

Cash flow Market Value 
Asset 
Value 

Portfolio A Portfolio B Portfolio A Portfolio B 

January " 
2009 1.00 5,000 1,500 5,000 1,500 

March 31, 
2009 1.40 1,500 3,600 

June 30, 
2009 1.20 3,086 

September 
30,2009 1.00 2,000 4,571 

December 
31,2009 1,10 5,500 5,028 

The tv.!() different investment performance measures give the results in Table 17.2: 

Table 17.2 

Portfolio Money Weighted Return TIme Weighted Return 

A 10.0% 10.0% 

B 0.9% 10.0% 

The underlying investment performance in both portfolios was the same, as 
indicated by the TWR. However, the performance in each quaner was very 
different. Hence, the timing of the cash flows made a dramatic difference in the 
actual result delivered to the investor, as ill ustrated by the MWR. l 

A major idea in this chapter is to explain, as far as possible, the reasons for any deviation 
from expected. This same approach is adopted fordealing with investment performance and 
is the third issue noted above. The technique. developed by Brinson, Hood and Beebower 
(1986), is known as auribulion analysis. It breaks up the difference from expected into that 
which is attributed to: 

1 In practice, the use of TWR does not completely solve the problem of performance comparison. 
The process of investing cash inflows, or realizing assets to meet cash outflows, can incur transaction 
costs in terms of moving the market. In the axample, the manager of Portfolio B, where cash flows 
occur more often, could be disadvantaged in comparison with the manager of Portfolio A. 



Monitoring EHperienee 507 

the asset allocation decision; 

the performance of the individual assets in each asset class in the asset allocation; and 

the interaction between those two. 

Example 17.3 
Assume that we have a portfolio with three asset classes and with an expected set 
of allocations to each class as in Table 17.3: 

Table 17.3 

Asset Cless Allocation 

Equities 70% 

Cash 10% 

Fixed Interest 20% 

The actual allocations maintained over the period and the actual performance for 
each asset class are given in Table 17.4: 

Table 17.4 

Asset Class Allocation Actual performance of Performance of 
our portfolio benchmark 

Equities 75% 25% 20% 

Cash 15% ,''' 8% 

Fixed Interest '''' ,''' 12% 

The actual overall performance was 21.25%, whi le the performance of the 
benchmark using the expected asset allocations would have been 17.2%. The 
actual was 4.05% greater than the expected. We now want to understand the 
reasons for the difference. 

Using the three categories described above to explain the difference, we have the 
following formulae : 

WP, = Actual allocation to asset class i 

WB
I
= Expected allocation to asset class i 

RP;,'" Actual performance for asset class i 

RB
I
= Benchmark performance fo r asset class i 

Difference due to asset allocation = LYII'P; -11'81) x RBII 
; 

Difference due to asset class performance = L.{(RJ~ - RB,) ;" 8;1 , 
Interaction = L [(RP; - RBi)X(WP; - IfBI)] 

; 
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If we now complete the arithmetic, we find that the contributions to the overall 
difference of 4.05% are: 

Asset allocation 

Asset class performance 

Interaction 

0.20% 

3.30010 

0.55% 

This leads to the conclusion that the prime reason fo r the better-than-expected 
performance was the asset class performance, principally in the equities class. 

A typical investment issue is relating actual performance to the risk taken to achieve 
that performance. The measurement of risk is an open question. However, the common 
definition is that risk equals variance. As a measure of risk, the variance lacks several 
desirable characteristics, but it is the measure most often quoted. Hence, in measuring the 
extent to which performance is related to risk, the formu lae assume thi s definition. There 
are three measures often used. Each of these measures assumes that CAPM is applicable. 

CAPM, you will remember, asserts that the return expected from a particular investment i 
can be defined as 

R, =RF+p/ {R.11 - RF} 
where 

R~. is the expected risk-free return 

RM is the expected return from the market 

P, is cov(RfR)ll'ar(R) and is a measure of the systemic risk in investment i 

The three measures set out below use the following symbols: 

Rp is the expected return from the portfolio 

(1p is the standard deviation of the portfolio return 

Sharpe 

This measures the excess return o f the portfolio-compared to the risk-free return - relative 
to the variance of the portfolio return. 

(RI'-RF) / o" 

Treynor 

This measures the excess return of the portfolio relative to systemic risk. Diversifiable risk 
is ignored. 

(Rp-RF) / fjp 

Jensen 

This measures the return added by the portfolio compared to a passive benchmark portfolio. 
Of the three measures, this is the only one which is absolute. the other two being relative. 

Rp -(Rp + (Jp(R,I/ - RF » 
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While there is some question as to the definition of risk used in these measures. ifCA P1\! 
is adopted as an appropriate theory then each provides useful information as to the "risk"" 
involved in the portfolio relative to its return. 

Exercise 17.1 
An accumulation superannuation fund with assets of $4 bill ion uses external 
managers for its investment management. The fund has a strategic asset allocat ion 
of 60% equities, 15% property, 20% fixed interest and 5% cash. The property 
and cash are 100% invested in Australian assets. The overseas proportion of the 
equities and fixed interest are at the discretion of the managers. Each equities 
manager is allowed to hold up to 15% of its allocation in cash for the purposes of 
short-term trading opportunities. 

The equities are split evenly between three managers. The relevant performance 
data is set out in the spreadsheet "Chapter 17 Exercise 17.1 Data Spreadsheet" 
on the CD. 

(a) Calculate the TWR and the MWR for the benchmark and the three managers. 

(b) You arc the asset consultant retained by the trustees and are preparing your 
annua l review of the performance of the equities managers. Analyze the 
performance of each manager and prepare your report. 

17 .4.5 Expenses 

In most financ ial services companies, expense experience is a major contributor to 
profitability. II is, therefore. appropriate to subject it to very serious analysis. It is also true 
that expenses are the one item that the company has very material control over. Hence. 
the effort normally put into expenses analyses. Most of the other experience items are 
substantially outside the direct control of the company, although companies can often take 
action wh ich will lead to changes in that experience over time. 

The actuarial analysis of expenses is directed at understanding the drivers of those 
expenses. This enables futu re expense cash flows to be projected in such a way as to closely 
approximate the expenses that will arise from a given pattern of busi ness. Those driver,; 
must be able to be related to the key statistics and characteristics of futu re business. We are 
not trying to do the job of the cost accountants. 

Expense data in an organization will come in a two-dimensional form. One dimension 
is the type of expense, eg salaries. premises and advertising. The other wi ll be the 
organizationa l unit. While the types of expenses are similar over different institut ions. the 
size and structure of the organi zational unit for which expense data is available will vary 
significantly. 

The conduct of an expense analysis follows these three steps: 

division of expenses by function and producr: 

allocat ion of items; and 

comparisons and conclusions. 

We will illustrate the process with two examples. Example 17.4 carries out the fi rst t\\O 
steps using data from an insurance company. Example 17.5 repeats these steps for a credit 
card business. 
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Step 1: Division of expenses by function and product 

The first step in the expense analysis is to divide the expenses accordi ng to function and 
product group. The functions we a re interested in are those that relate directly to products. 
eg sales. marketing, investment management. clai ms administration and underwriting, and 
those relating to overhead ie not directly related to products. The breadth of the range of 
individual products which are included in a single product group is quite variabl e. The main 
consideration is the extent to which the significance of the particular product as a driver 
of expenses will be different to other products. Where the significance is very similar. it 
would be appropriate to group those products together. 

We always find that in some organizational un its there are either multiple fu nctions or 
multiple product groups. In those cases it is usual to attempt the internal allocation of 
expenses by using staff surveys to identify the proportion of ti me that is spent on each 
product or function. The smaller the organizational unit the less likely it is that such 
allocations will be necessary. 

We also find that some organizational units provide services to other units but have, 
themselves, no product or directly product-related function, eg IT or HR departments. Then 
there are the overhead units, eg the CEO. As a result of the existence of these service units 
some of the expense types that appear for an organizat ional uni t may already have been the 
result of an allocation. For example. the HR costs may have been allocated in proportion 
to each organizational unit's remuneration costs. For those units we have designated as 
overhead we may not attempt to allocate them to products or funct ions at this stage. 

In an accounting sense expenses can be divided into 1'.\'o categories - fixed and variable. 
Variable expenses will vary directly with business volumes while fixed expenses are largely 
independent of business volumes. While th is division makes sense in the short term, most 
expense analyses suggest that in the longer tenn there is no such thi ng as fixed expenses. 
As the business grows the fixed expenses also grow, perhaps not in direct proportion to the 
business volumes but steadily nevertheless. The rest of this expense discussion ignores the 
distinction between fixed and variable expenses, but you shou ld remember that in some 
situations this distinction remains important and should be retained. In pricing a new 
product with large development costs. eg computer systems. the fixed nature of that expense 
must be considered when running the profit tests. In such a situation the development of 
sufficient business to cover the development expenses in an appropriate time frame shou ld 
be part of the pricing paradigm. This particular paradigm should be recognized when 
performing the expense analysis used to derive relevant expense assumptions. 

After th is first step we end up with a two-dimensional table showing the total expenses for 
each product group and function with overheads shown separately. A typical set of results 
is shown below in Table 17.5, using data based on that derived from an insurance business. 
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Example 17.4 

Table 17.5 Insurance company: expenses by function and product group 

Function Overheads Product A Product 8 
Sm Sm $m 

Commissions -Initial 40.5 35.4 

Commissions - Renewal 14.7 12.1 

Commissions - Volume Bonus, etc 30.0 

Policy Admin - New Business 9.8 18.0 

UnqBrwriting 3.6 3.9 

Policy Admin - Renewal 12.5 6.1 

Marketing 25.0 18.0 5.5 

Sales Management 44.0 

Finance 11.0 

Claims Management 6.2 1.7 

Investment Management 4.S 

General Management 10.4 

Step 2: Allocation of items 

The second step is to relate these results to an appropriate set of business statistics. Here, 
we are attempting to identify those business stat istics that will appropriately represent the 
key drivers of expense when related to business volumes. In making the decisions as to 
appropriate drivers, we are sometimes limited by the statistics that are (or will be) available 
in respect ofthc business. 

The way in which such decisions are made is more easily described in an example than 
in the abstract. We start with the insurance company example. The data from Table 17.5, 
showing the total expenses by product group and function, will be used together with the 
relevant business statistics for the same period (one year), set out in Table 17.6 below. 
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Example 17.4 continued 

Table 17.6 Insurance company: business statistics 

Aggregate Product A Product B 

Start Policies 240,000 100,000 

Annuel Premium ISM) 16' 87 

Avg Sum Insured IS) 95,000 155,000 

Funds under Mgt ISM) 1,010 

Eod Policies 250,000 135,000 

Annual Premium ISM) 175 '" Avg Sum Insured (S) 96,000 167,000 

Funds under Mgt ISM) 1,250 

N,w Policies 40,000 45,000 

Annual Premium (SM ) 35 50 

Avg Sum Insured IS) 110,000 180,000 

We then take each of the expense items from Table 17.5 in turn. 

Commissions 

Commissions are normally the easiest item to calculate business statistics for 
because the commission rules are known. As a result, the drivers of basic initial 
and renewal commissions can be derived directly from these rules. In some cases 
the complexity of the rules may require approximations. 

The other commission items, such as volume bonuses and persistency bonuses, 
are based on the performance of the whole business introduced by a particular 
distributor. The rules for calculating these other commission items are almost 
always too complex for us to relate them directly to the business statistics. One 
way of proceeding is to assume that, on balance, the amount of basic initial and 
renewal commissions earned by a distributor is a good estimator of the underlying 
drivers of these other commission items. 

In this example (using the expenses in Table 17.5), we would then load each 
of the basic commission rates by 29.2% [30.01(40.5+35.4+14.7+12.1»). This 
is the "Volume Bonus, etc" item divided by the sum of the initial and renewal 
commissions. 

Policy administration expenses 

It is usual to assume that the costs of policy administration are fundamentally 
driven by the number of policies. The costs of processing renewals are asserted 
to be independent of the policy size. Taking this approach gives the following $ 
per policy (using the figures in Tables 17.5 and 17.6): 
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Product A 

New Business 

Renewal 

Product B 

New Business 

• Renewal 

245.00 

51.02 

400.00 

51.91 

[NB Admin ExpensesINo. ornew 
policies = 9,800,000/40,000) 

[Renewal Admin Expenses/Ave. No. 
of poli cies over year = 12 ,500.0001 
(240,000+250,000) x 0.5)) 

Note that the manner in which we have calculated the renewal expense rates 
assumes that renewal expenses are incurred in the first policy year in addition tothe 
new business expenses. 

Underwriting expenses 

Underwriting expenses will be driven by those policy characteristics that 
demand the most underwriting. Those characteristics will depend on the 
particular products. Sum insured is normally at least one key characteristic. 
There may be other factors, but in the end we should bear in mind the purpose 
of our expense analysis as described earlier. Additional complexity may not 
add a great deal in those areas, like underwriting, where the expenses are a 
small proportion of the total expenses. In this case we make the reasonable 
assumption that underwriting increases as the sum insured increases. This 
assumption leads to these results in $ per $1,000 sum insured (using the figures 
in Tables 17.5 and 17.6): 

Product A 0.82 

Product B 0.48 

Claims management expenses 

[Underwriting ExpenseS/(Ave. Sum 
Insured x No. of new polic ies) = 
3,600,000/(110,000 x 40,000)) 

Claims management expenses will be driven by those characteristics of clai ms 
that require most investigation. Like underwriting expenses, this will depend on 
the characteristics of the particular products. We could reasonably assume that 
the major driver of claims management expenses is actual claim costs. Since 

'" 
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projections of future claims cash flows wi ll allow for the various product and 
customer characteristics that drive those claim costs, this approach will lead to 
appropriate projections of future claims management expenses. 

Investment management expenses 

We normally regard investment expenses as driven by the volume of funds under 
management by asset class. This allows for the fact that a portfolio of property, 
for example, is more expensive to manage than a portfolio of passively-managed 
equities. In this example we do not have funds under management broken down 
by asset class, but we can assume that investment expenses will still be driven by 
funds under management. This would lead to an investment expense of 40 basis 
po;nt, [4 .5 x 2/( 1010+1 250)]. 

So far the drivers of expenses have been moderately obvious. The remaining 
four functions - sales management, marketing, finance and general management 
- introduce a much wider range of possibiliti es. As in this example, these 
func tions often have a material proportion of expenses attributed to them. The 
decisions made about appropriate drivers will, then, be important in the analysis 
of expense performance. 

Sales management expenses 

It is easy to assert that sales management expenses are driven by those issues that 
relate to producing sales. However, whi ch issues? The number and complexity 
of the various distribution channels and the number and size of individual 
distributors will be important factors. It is likely that those drivers of sales 
management expenses could be represented by commissions. But, if so, what 
about distribution channels which are not remunerated by commissions? Given 
the data, it would certainly be a good step to subdivide the sales management 
expenses by distribution channel. The best focused sales management team 
would be driven by the profitability of new business and would direct its efforts 
to those activities that led to increases in the profitable volumes of new business. 
This would lead to using this measure as the driver for expense projections. In 
practice, new business vol umes are oOen used as the driver. When different 
products have different profitability there may be some attempt to adjust the raw 
volumes in order to get a better surrogate for profitability. 

Marketing expenses 

In our example, market ing expenses are divided between overheads and both 
products. This is quite usual. Some marketing expenses can be ascribed di rectly 
to particular products, eg brochures and product development, while others are 
applicable tothe whole marketing effort. For those marketing expenses ascribed to 
products the issue is choosing the appropriate driver. As with sales management, 
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it would be reasonable to view the profitability of new business as the appropriate 
driver. In practice, new business volumes are often used as the drivers of product
specific marketi ng expenses. For marketing overheads the discussion on sales 
management is equally relevant and the same drivers are often used for both 
categories of overheads. 

Finance and general management expenses 

Finance expenses can cover a wide range of activities and it is necessary to gain full 
understanding of their components in a particular situation before reliable drivers 
can be determined. In most cases there will, however, be a material COmponent 
that is best described as related to the business as a whole, eg preparation of 
publisl)Cd accounts and other shareholder information, capital management and 
contribution to overall strategy. This component is in the same category as the 
general management expenses which are clearly related to the business as a 
whole. There is a wide range of potential drivers, eg profit, premium volume 
or funds under management. One approach is to assert that the time of general 
management will be usually divided according to the importance and size of the 
various organizational units. A measure of size could be taken as the expenses 
of that organizational unit. In most financial services compan ies this measure 
of size will be closely related to staff numbers. In general, the more staff in an 
organizational unit, the greater share of the overall business success attributed 
to that unit. Such an approach would lead to the expenses of each organizational 
unit driving the allocation of general management expenses . 

. '.1-
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Example 17.5 
We now illustrate the process of expense analysis with a second example: the 
credit card business unit ora bank. The data from Step I is shown below in Table 
17.7. Step I involves dividing the expenses by function and product group, but 
in this case, the expenses are not divided by product, as there is deemed to be no 
material difference in expense drivers for the various cred it card products. 

Table 17.7 Credit card business: expenses by function 

Function S million 

Transaction processing 16.7 

New card issuing 14.8 

Marketing 8.' 

Internat commissions paid to branches on new cards 12.4 

Sales costs for merchants 6.' 

Business unit management 3.' 

Information technology 9.' 
Contribution to bank management overhead 10.0 

Costs of pursuing defaulters 3.1 

The relevant business statistics are shown in Table 17.8: 

Table 17.8 Credit card business: business statistics 

Item Number of Cards Amounts IS million) Amount Type 

Start 1,458.520 5,104.0 Balance 

Eod 1,565.926 6,107.0 Balance 

Purchases on 
Cards 29,450.900 13,750.0 Purchases 

New Cards 137,200 1,029.0 Limits 

Cards 
Cancelled by 
Customers 24,568 221.0 limits 

Cards 
Cancelled 
by Bank for 
Default 5,226 49.6 Balance Written Off 

The expense allocation process rollows a similar logic to that ror Example 17.4. 
The discussion will , thererore. be rather shorter. 

Transaction processi ng is driven by the number or transactions, ie purchases 
[16.700.000/29,450,900 = $0.57 per transaction]. 
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New card issuing is driven by the number of new cards issued 
[14,800,0001137,200=$ 107.87 per card issued). 

The sales and marketing activities for credit cards are directed at two \-ery 
different types of customers - the individuals who may take the card and the 
merchants who may use the bank as their credit card processor. Ho\\e\er. the 
business statistics do not readily distinguish between these two. The amount!> 
involved are 17.5% of total expenses. These sales and marketing activities are not 
just di rected at new customers but very much at ensuring that existing customers 
continue to use their cards. It would, therefore, be reasonable to allocate these 
according to the average balances over the year 

[(8,4oo,000+6,400,000)/(0.5 x (5, 104,000,OO()+6, 107,000,000)) ~ $2.64 pee 
$[ ,OOQ of balance]. 

Commissions paid to branches for new cards clearly relate to new cards only. 
As with the life insurance example, the rules for commissions would be known. 
We assume here that commissions are based on the credit limit offered to the 
new customer. These expenses would then be allocated according to the limit 
[12,400,00011 ,029,000,000 = 1.2% of the credit limit] . 

As was argued in Example 17.4, the business unit management and the 
contribution to bank overheads are best allocated to a measure of the overall 
size of the unit. For credit cards this would be the average balances outstanding 
[(3,500,000+ 10,000,000)/(0.5 x (5, 104,000,000+6, 107,000,000)) . ~ $2.41 pee 
$1 ,000 balance]. 

Information technology is most likely driven by the transaction volume rather 
than the amounts. This volume will be made up of processing of purchases. 
processing of payments and statement preparation. A suitable surrogate for this 
overall measure would be the average number of cards over the year [9.500,0001 
(0.5x(1 ,458,520+ 1,565,926» = $6.28 per card per annum]. 

The costs of pursuing defaulters will be driven by the number of defaulters and 
the amount of their default. It is easy to imagine that the larger the outstanding 
balance the more effort might be expended. However, the vast majority of credit 
cards have, in absolute terms, relatively low amounts outstanding, so the extra 
complexity in performing calculations by amounts may make little difference in 
pract ice. It may, therefore, be appropriate 10 allocate the cost of pursuing defaulters 
by the number of defaults rather than the amounts involved [3.100,000/5,226 =
$593 per card in default]. 

Step 3: Comparisons and conclusions 

After the first two steps are completed we will have a set of expense drivers and the actual 
expense rates for each of those drivers. We can then compare the lafesf period with prior 
periods and draw reasonable conclusions as to the source of che difference befween actual 
and expected expenses. The reasons for the differences can be many. In a particular case it 
would be necessary fO understand whether those differences are due to: 

• the expenses being different. eg higher than expected increases in remuneration; 

• the business volumes being different, eg lower new business: or 

a combination of these two. 

• 
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It is only after examining the detailed differences that a conclusion can be drawn. When 
business volumes increase Ihe expenses will also increase. But the resull may overall be 
positive, ie [ower unit costs. When volumes decrease it is often the case that expenses do 
not drop at the same rate so that unit costs increase - even if actual expenses do decrease. 
Comparing expenses without consideration of business volumes almost always leads to 
misleading conclusions. 

Exercise 17.2 
A medium-sized university operates in a developed country. 

Full details of the university's financial data. staffing and enrolment statistics are 
set out in the spreadsheet ;'Chapter 17 Exercise 17.2 Data Spreadsheet" on the 
CD. 

Carry out a full exoense anal~is. 

17.4.6 Business volumes and business mix 

Analysis of business volumes should cover new business and inforce separately. The 
analysis of in-force volume is primarily an outworking of a proper analysis of the product
specific factors discussed in 17.4.2. The other item that is relevant is the rate at which 
customers have increased their insurance cover or their deposits to investmenl contracts. 

Most insurance cOnlracts encourage customers to keep their level of cover increasing so 
that in real terms it remains constant, eg buildings and contents insurance should increase at 
the rate of increase in building costs and inflation of household goods. The in-force volume 
will be impacted by the extent to which customers follow the company's encouragement. 
Our models should have an expected take-up rate of increases offered and an analysis of 
actual versus expected appropriately segmented will provide information for updating the 
models. 

For investment contracts our models should have allowed for an expected rate of change 
in annual deposit s (or premiums) independent of rates of persistency. For example, in 
retirement savings products an increase in contributions consistent with the rates of increase 
in remuneration would be expected. For the self-employed, the rates of contribution to 
retirement savings is likely to have some relationship to the profitability of the customer's 
business. Customers with flexible investment contracts, ie with no requirement to continue 
paying premiums, will show some rate of dormancy, ie no premiums (or deposits) paid 
during the time period. Again. an analysis of actual versus expected for each of these items 
is required to complete a proper examination of experience. 

The new business mix refers to how the volume of new business is made up of customers 
with different characteristics. This is particularly important if pricing docs not fully reflect 
risk factors. For example. suppose that legislation requires a health insurer to charge the 
same premiums to young and old customers, even though it believes that older customers 
will cost more. If the new business contains a higher proportion of customers at the older 
ages than expected then claims will be higher than expected even if the age-specific 
experience is exactly as expected. 

The reliability of our models of new business volume and characteristics is a matter of 
fundamental importance in any projection of future cash flows. We need to understand 
the reasons why the actual new business differs from chat expected on the basis of our 
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models. Our analysis should focus on two issues - the profitability of the new busi ness and 
its requirement for capita l. Volumes, by themselves. can be a very misleading indicator. 
A large increase in vol ume in a low profit product can be completely negated in terms 
of profitabili ty by a small fall in the volume of a high profit product. Similarly, a small 
increase in volume in a product may lead toa disproportionately large increase 111 risk-based 
capital requirements if the increased sales in the product are to the high-risk customers. An 
analysis of volume alone will not show such an outcome. 

When the various characteristics o f the actual new business are examined.. we have a set 
of use fu l indicators of other problems or happy outcomes. Customer preference for a 
particular product variant may indicate a strong competitive position or it could indicate a 
serious mis-pricing problem. 

The particular characteristics that should be analyzed include product set (and variants), 
distributidh channel, case size, and customer characteristics. The customer characterist ics 
of interest wil l depend on the product type. For life insurance, age and sex wi ll be of key 
importance, whereas geographical location would be important in other types ofinsurance. 

A typical ana lysis of new business compares this period with the previous period. While 
this may show some useful information the morc valuable analysis is comparing actua l 
with expected, and highlighting the reasons for the difference. Only this type of work gives 
pointers to the act ions required to maximize future outcomes. 

In two areas there are potential interactions between new business and other experience 
analyses. These are capilal requirements and expenses. The management of capital is 
one of the most important responsibilities of the executive team. Understanding why the 
anticipated capital requirements differ from the actual is a key input to the process. Capital 
demands from new business are a major contributor to this difference and are, therefore, a 
key part of the capital analysis wh ich is discussed in 17.4.7. 

Generally. the necessary infrastructure for the projected volumes of new busi ness needs 
to be in place before the business arrives. As a result. if the volumes are below those 
anticipated.. the expenses will not be recovered. There is, therefore. a close relationship 
between new business volumes and profit. 

17.4.7 Profit and return on capital 

The difference between planned and actual profit is. of course, the outworki ng of all the other 
experience items. However, we want to understand the profit result in some other ways. In 
particular, we usually want to analyze profit accord ing to business unit or product. We may 
also want to segment profit by distribution channel , customer segment or geographic area. 

The principal difficulty in segmenting profit comes with the allocation of expenses and 
capital. 

As noted in 17.4.5, the allocation of many categories of expense cannot be done on a 
basis that is other than arbitrary. As a result, using profit that is oased on such expense 
allocations will inevitably lead to arguments as to alternative measures of profit. Given 
that profit can be a crucial input to many perfonnance measurements, such uncertainty as 
to the actual amount of profit is unhelpful. An alternative approach is to ana lyze profit. at 
the lower levels of the organization, on a basis that excludes those expenses which have no 
direct basis of allocation. Instead of trying to measure profit, we measure "contribution to 
overheads and profit." Such an approach is more closely a true reflection of the performance 
of the particular sub-unit. 
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The extent to which the allocation of overheads impacts the apparent profit of a sub·unit 
will determine whether this ailemalive approach is required. However. at a product level a 
material componenl of expenses is likely to come from this source. 

It is, however, necessary to calculate the after-all-allocations profit as well as the contribution 
to overheads and profit; otherwise il may not be apparent that large contri butions may be 
offset by similarly large consumption of overhead resources, even if the allocation of the 
latter can only be approximate. We aTe trying to provide the most useful information from 
the analysis and both pictures are likely to be required to get the full pi cture. A reporting 
structure of the following type may be appropriate: 

+ Direct Revenue 

Direct Expense 

Contribution to Overheads and Profit 

Allocated Overheads 

Calculated Profit 

In the case of capital, the issue is the extent to which the overall reduction in capital caused 
by the size of the organization as a whole, and the existence of benefits from business 
diversification, can be attributed to an individual sub-unit. Si nce most performance 
measurement is based on return on capital, the extremes of these expense and capital 
allocations lead to very different outcomes. At one end of the spectrum we have a full 
allocation of overheads used in calculating profit but we use the capital required assuming 
the particular sub-unit is totally independent. This will give a matcrially lower return on 
capital than excluding overheads and only allocating capital according to the organi zation's 
overall capital requirement. 

There are no simple solutions to this problem. The main issues are, first, to ensure that in all 
comparisons, whether of expected to actual profit or of different business units or products, 
like is compared with like. Secondly, the limitations of the particular approach should be 
noted, and alternative measurements calculated where the differences in outcomes would 
be material. 

The analyses of the financial impact of the individual experience items will provide us with 
an analysis of profit according to source. This provides the key financial indicator as to the 
importance of the particular ex perience item and hence the extent to which deviations from 
expected require corrective action. 

We can conduct this analysis in a multi-dimensional fash ion, eg experience item, business 
unit, product, distribution channel , customer segment and geographic area. However. such 
an approach rapidly provides more information than we can easily comprehend. We need 
to limit the cells in our analysis to those where the financial impact is material. 

The analysis of the change in capital required follows similar lines to the multi-dimensional 
analysis of profit but some items are of more importance. New business is often the most 
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significant contributor to the difference between planned and actual capital required. And 
profit itself, o f course, may be a major source of the change in available capital. 

Exercise 17.3 Profit analysis for a bank 

A bank has structured itself into three bus iness units and a range of central 
service units. 

The business units are: 

• Retail Deposits; 

• Retail Lending; and 

· "Commerc ial Lending. 

The analysis of the bank's profitability by business uni t for 2009 shows the results 
given in Table 17.9. The figures are $ million. Note that, for simplicity, all ratios 
are based solely on the figures in the table, eg ROC is Profit/Capitai. In reality, 
capital would be averaged over the year. 

Table 17.9 

Item Retail Retail Commercial Shareholders' TOTA.L 
Deposits Lending Lending Funds 

Revenue no 58 " n '93 

Expenses '" 50 n 2 "6 
Profit 7 8 , 9 27 

Capital ". 82 6' 0 26' 
ROC 5.9% 9.8% 4.9% NfA 10.3% 

Assels 0 1,635 613 26' 2,509 

Liabilities 2.246 0 0 0 2,246 

The expenses of the Central Service Units have been allocated to the business 
unit s in proportion to their unit's expenses before the allocation. No expense 
allocation is made to Shareholders' Funds. The amount allocated in 2009 was 
$45 million. 

The bank 's target capital is a minimum of 10% of liabiliti es. In the table, the 
assets and liabilities have been simplified to show only the external assets (loans) 
and liabilities (deposits). 

Capital is allocated to business units as follows: 

Retail Lending 5% of assets [Assumes 50010 risk weight] 

Commercial Lending 10% of assets [Assumes 100% risk weight] 

Retail Deposits The balance 

• 
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Since all the funds that the lending business units have to lend are funded by 
retail deposits, those two business units pay the Retail Deposits unit 4% of their 
assets. The Retail Deposits unit treats this as revenue and the lending units treat it 
as negative revenue. In addition, Retail Deposits charges its customers fees which 
are included as revenue. 

Analyze these profit and capital figures and determine which business unit is the 
most rofilable. 

17.5 Data issues 

Data is discussed in depth in Chapter 10. Here we concentrate on the issues arising in 
collecting and using data to ana lyze experience. 

All analyses of experience are dependent on the qual ity of the data used as the foundations. 
Since for most data used the experience analysis will be a secondary use ofthe data, the 
expected quality will vary depending on the primary use of the data. Data used in producing 
audited accounts, eg expenses, can reasonably be regarded as of high quality. Business 
statistics may be similarly regarded if they are the basis for regulatory reporting. However, 
some data has no real primary use. The recording of a continuing claim as closed may often 
have no impact for any other purpose. If the claim payments have ceased then the recording 
of the claim status as closed may be solely an administrative issue. Often this task is given 
low priority by those doing the work, particularly if general workloads are high. But if the 
experience analysis relics on this status the possibility of erroneous conclusions is clear. 

In those areas where the primary purpose is not sufficiently close to the experience 
analysis purpose it is essential to ensure other checks are made. In the example cited it 
would be desirable to check the date of the last claim payment for each open claim (or 
for a representative sample). This would indicate whether potential problems were present 
in the data. 

The problem of primary or secondary use is not the only source of error in the data. Data 
validation is an important part of any experience analysis. Validation of data against an 
independent source can be a crucial test. At a simple level the comparison of in-force 
regular premium against the regular premium income in the accounts for the same period 
can easily provide an alert for a potential problem with the premium data. 

Often the exact data required is not available and approximations must be accepted. 
These are often in the form of grouped data or a surrogate for the actual desired data. The 
error introduced by these approximations in the analysis needs to be considered. If at all 
possible, a comparison of exact and approximate data, even if only on a small sample, 
should be conducted. 

When first defining the data collection mechanism, the best approach is to collect all 
the data that is available even if it is not immediately needed. It is almost impossible to 
subsequently collect additional historical data when the scope of the investigation expands 
or data relationships are desired to be examined. Generally, collecting data, provided it is 
available, is not a problem when it is first specified. The work in doing the collection is 
often substantially independent of the volume of data items to be collected. 

We need to decide on the frequency of data collection. In most cases monthly collection is 
appropriate but for some items. eg unit prices, a daily collection may be needed. The same 
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principle enunc iated in the previous paragraph is a good place to start provided serious 
regard is given to the problems of data storage and processing with collection at \-ery 
frequent intervals. Collection at a greater frequency than monthly would in most cases. 
need to be particularly justified. 

17.6 Practical implications for actuaries 

In practice, experience analysis can easily become a routine technical task. It is often 
given to one of the junior analysts. However, there is much information available when 
the analyses are done rigorously and comprehensively, which requires a more seasoned 
perspective. 

It is partic~larly important to understand the reasons for the deviations from expected 
experience . The implications which emerge from such understanding can be of great 
importance to the business executives. The actuarial advice wh ich can be provided will 
provide insight as to what is happening with respect to customer behavior and this is the 
core driver of actual experience. 

A key theme in experience analyses is the stati stical significance of the results. Ifthe results 
are not statisti cally significant they should be used as the basis of business decisions only 
with very great caution. However, if they are significant, then they should be regarded as 
central pieces of information that should be given great weight in decision making. 

It is often the case that some items of the experience such as claims are regarded as 
"actuarial" but the other items are not. This approach should be firmly resisted. All areas of 
the experience are credible targets for "actuarial" analysis and the results of such analyses 
will be well worth the effort . 

The analysis of experience is an essential item to feed back into the management of the 
business in the future. It should therefore receive the time and other resources required 10 
perform the analysis to an acceptable standard. In many cases actuaries will face additional 
pressure on this process when the recent results have been poor and the client or employer 
wants a quick fix. 

17.7 Key learning points 

The essenti al learning points can be grouped under three headings: 

why we analyze experience; 

what we analyze; and 

how we do the analysis. 

Why? 

We analyze experience in order to provide the information necessary to satisfy the 
requirements of one or more of the following: 

• reviewing assumptions: 

providing understanding of the drivers of the emerging experience: 

developing a history of experience over time: 

• 
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aiding in an analysis of profit and its sources; 

providing information to management; 

providing information to shareholders and third parties; 

satisfying regulalory requirements; 

aiding public relations purposes, including communications to client s/customers; and 

satisfying disclosure requirements in a listing or acquisition. 

Each of these is discussed in Section 17.2. Each requires particular Iypes of information. 
However, the methods used in the underlying analyses do n01 change. It is only the Wha/ 
which may change and the method of presentation of the results. 

What? 

The items that we analyze fall into onc of the following categories: 

product-specific: 

o performance on risks accepted; 

o persistency; 

econom1C; 

investment performance; 

expenses; 

new business volumes and mix; and 

profit and return on capital. 

The particular items for analysis will depend on the context of the business and product. 
Some different contexts are discussed in 17.3. 

How? 

The main learning issue is the HoII' Process. 

Every analysis of some piece of experience follows the same process: 

establi sh the objectives; 

collect the data; 

assess data quality; 

validate the data; 

perform the analysis, including documentation of the process; 

• validate the results; and 

explain the results. 

Each item in the process is discussed in Section 17.4. [. Following the process isaguaranteed 
way 10 produce quality experience analyses. 
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II is the peiform tlte analysis step where there are imponant differences in methods 
according to what item of experience is being analyzed. These methods and examples are 
discussed in Sections 17.4.2 to 17.4.7. 

The essential issues are: 

Product-specific 

Usually measured by Actual/Expected. 

Investment Performance 

Understand the difference between Money Weighted and Time Weighted rates of 
investment return and the circumstances in which each is the preferred approach. 

Make sure you can perform an attribution ana lysis. This is a critical piece of analysis 
fo r understanding the reasons for the investment performance experience observed. 

Expenses 

Expenses are one of the most important items to analyze. Pay particular attention to 
the determinat ion of which business statistics are the appropriate expense drivers. 

Profit 

Understand the suggested method of showing the profit contribut ion made by each 
segment of the business before allowing for capital and before allocat ing overhead 
costs. Make sure you can articulate the various methods of allocating capital to 
individua l segments. 

CD Items 
Chapter 17 Exercise 17. I Data Spreadsheet 

Chapter 17 Exercise I 7.2 Data Spreadsheet 

Chapter 17 Exerc ise Solutions 

Chapter 17 Exercise 17.1 Solution Spreadsheet 

Chapter [7 Exercise 17.2 Solution Spreadsheet 

References (other than CD Itemsl 
The most usefu l references are the extensive published analyses of industry experience. 
The Institute of Actuaries of Australia produces analyses of mortality experience, disability 
experience and group life experience. The Faculty and Institute of Actuaries UK produce 
the Continuous Mortality Investigation Reports which, despite the name, cover disability 
as well as mortality. The Society of Actuaries (SOA) produces Reports that contain many 
experience ana lyses. All these analyses relate 10 life insurance although occasionally the 
SOA Reports have other analyses, eg Credit Risk Loss Experience. It is an unfortunate fact 
that very li ttle public ana lysis of general insurance experience is published. 

A limited selection of other references is li sted below. 
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Fred's Coffee Shop - Responding to Experience 
Now that Fred is monitoring various aspects of his business, what can he do 
with the results? Generally, there will be five areas he can look at to improve 
his resuits, namely: 
• ex penses - ca n they be reduced without other consequences? 

• prices - can they be increased without other consequences? 

• products - can they be modified, discontinued, or supplemented? 

• systems - ca n operati ng procedures be changed? and 
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• ca~ital structure-can he refinance his loans or look elsewhere for financing? 

For example, Fred may currently run his shop with one person taking orders and 
a second person preparing the coffee. He notes that it takes longer to prepare 
a gourmet coffee drink than to take the order. Expenses may be reduced if an 
employee serves a given customer from beginning to end. However, quality 
may suffer as Fred will have to ensure all hi s employees are adept at making 
fancy coffee. 
By ca refully observing what products sell well and which do not, as well as by 
surveying his customers, Fred may choose to alter his product mix. 

By tracking business throughout the day, Fred can determine· the best hours 
fo r the sho p to be o pen. Similarly, he can track the effectiveness of va rious 
advertising schemes to determine which ones work best. 

While running a coffee shop is challenging work, Fred has one advantage 
over a financial services company. He can rapidly adjust his business. Shou ld 
custo mers learn about the high calorie content of some of his drinks, it is easy 
for him to introduce low-fat, low-carb versions. Should a character in a popular 
movie o nly drink coffee made from a particula r bean, Fred can quickly lay in 
a su pply. 
Financial services companies make long-term commitments and may have 
fewer options for changing direction if experience is unfavorable. Nevertheless, 
they must know where the problems are and where improvements can be made 
- and do their best to act o n that information. 

Of course, it isn't all bad news. We hope that there will be profits to allocate. In 
J:red's case, the decision will be whether to sink profits into the busi ness or to 
take them out. Financial services companies may have products that share in 
profits and therefore have to decide how to distribute the profits. 





Chapter 18 Responding to Experience 
by Bruce Edwards 

18. 1 Introduct ion 

5" 

This chapter discusses how experience results are interpreted and applied in practice in 
a variety of actuarial assignments. The common theme is reviewing the experience of an 
entity and making appropriate decisions in response to the experience. Somet imes the 
response is unexciting - eg leaving premium rales unchanged or maintaining bonuses at 
the same level as last year. On other occasions, the experience may require a material 
change to past practice. 

Some speci fi c examples are given on allocating investment earnings to accounts; unit 
pricing; the review of the pricing of an insurance product ; setting contribution rales in a 
superannuation fund ; and the allocation of profit to participating policyholders of a life 
msurance company. 

18.2 Role of the actuary 

For many professional assignments, the role of the actuary is advisory, whether the actuary 
is an employee or a consultant. The actuary makes recommendations 10 the governing body 
of the employer or client but the decisions on, and implementation of. the recommendations 
are the responsibility ofthat body. In formulaling actuarial advice, it is importanlto identify 
who is the client and what is the exact scope of the work. Clarifying this as early as possible 
can save time later in the process. 

When responding to experience, the actuary needs to understand any limitations in the data 
and systems used to produce and report the experience. This may involve analysis by the 
actuary, or discussion with staff members or consultants who are familiar with the data and 
systems. The actuary needs to have regard to any such limitations in formulating responses 
to the experience. 

The outcome of an assignment may be different from what was initially expected by the 
client. The best response to an unprofitable product may be not an increase in prices but a 
tightening of the terms or condit ions of the product or a change in the way the product is 
managed or sold. 

Responding to experience often requires careful consideration of the fairness and equity of 
alternative solutions. This is an important part of the role of the actuary. Many assignments 
call for the involvement of actuaries primarily because the parties wish to achieve a fair 
and equitable outcome. This includes government and regu lators in drafting legislation and 
regulations. 

In seeking to achieve fairness and equity, the actuary should be mindful of the broad 
spectrum of interested parties. These may include the client: its governing body and 
execut ives: customers or members: government including the tax office; the industry: 
financial analysts; the media; and the community generally. 
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Good communication, both written and oral. is essent ial in most actuarial assignments. 
Un less the actuary's suggestions and recommendations are clearly expressed they may be 
misunderstood and/or not implemented. 

18.3 General considerations 

When responding to the experience of a financial entity, various general considerations 
apply across a range of assignments. These include: 

legal constraints - this encompasses specific legislation and regulations relating to 
the client entity, other legislation and regulations covering business behavior (eg non
discrim ination, competition and selling methods) and relevant case law: 

the taxation consequences of proposed responses: 

professional standards and guidance notes which apply to the situation - this includes 
non-actuarial standards (eg accounting standards), where relevant; 

fairness and equi ty - actuarial assignments often require the actuary to seek oUicomes 
which are fair and equitable between different groups involved in an enterprise (eg the 
shareholders and policyholders of a life insurance company). This usually requires a 
good understanding of the financial contribution made by each group over time; 

business plans and objectives - in responding to experience, the actuary should have 
regard to the business plans of the client or employer and, where possible, develop 
recommendations which are consistent with those plans: 

• competition - most financial ent ities operate in a competitive environment. The 
actions of competitors must be considered when responding to experience, especially 
when the experience affects the whole industry. There is often a tension between the 
best outcome for the entity and the need for the entity to remain competit ive: and 

capital requirements - most financial entities need to retain a proportion of annual 
profit to build a buffer against future adverse experience. The amount of the capital 
required is a function of the level of risks borne by the entity, its size and profitability 
and any regulatory requ irements. The cost of the capital must be allowed for in 
many aspects of the actuary's work, including pricing and the allocation of profits 
between stakeholders. 

Frequently, there are several possible ways of responding to particular experience. It may 
be appropriate for the actuary to discuss the alternatives with the client or employer. 
presenting the advantages and disadvantages of the possible courses of action. 

It is often important 10 understand the true causes of the result. This may involve 
examining the results in more detail than is initially available. Understanding the causes 
of the experience allows a more targeted solution to be developed. For example, are high 
processing expenses caused by low volumes, poor systems or low productivity? Is poor 
claims experience caused by a worsening trend or by temporary factors such as high motor 
vehicle claims during wet weather? 
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18.4 Managing the business 

18.4.1 Business plans 

For most businesses, the business plan and risk management framework are developed by 
management and approved by the board of directors (the board). The planning is usually 
carried out annua lly and relates to the year ahead or several years ahead. The planning 
process identifies the expected income (from the expected volumes of new and existing 
business), the expected outgo (including the employment costs of the expected workforce) 
and the major risks in achieving these results. The resulting projections of profitability and 
capilal requirements and risk assessment can then be tested against the board's financial 
objectives and risk appetite. 

The actual experience of the business is usually different from the assumptions made in 
the busines~ planning. It is therefore essential in a competitive world to make frequent 
checks of actua l versus expected resu lts (often monthly). This information enables 
management to respond to the experi ence by making operational changes to correct for any 
adverse trends in the business (and to take advantage of any favorable trends) as soon as 
they are identified. 

More frequent reviews of actua l versus expected experience may be required for products 
that are particularly sensitive to market conditions. For example banks issuing term 
deposits to wholesale customers review their interest rates daily to reflect changes in market 
interest rates and the volumes of term deposits written in the recent past. Special one-off 
reviews of experience may also be appropriate when there arc sudden material changes 
in murket conditions. 

Usually it is important to understand the underlying Cause of experience variations so that 
appropriate actions can be taken. 

The following paragraphs out line control processes that companies use to manage their 
businesses and give some examples of responding to the emerging experience. 

18.4.2 Financia l control systems 

Financial control systems help organizations monitor their financial progress and take 
action to address impending issues in a proactive way. Ideally such systems are designed 
to meet the needs of each organization but they often cover areas such as producing good 
quality financial statements (annually and monthly), managing the collection of receivables 
in a timely manner, forecasting cash I liquidity needs for the period ahead and ensuring the 
availability of sufficient capital to meet operating needs. 

Progress is often monitored by producing monthly management reports. Approximations 
may be used to produce monthly reports where year-end processes are complex or 
expensive. These systems provide an early warning of emerging problem areas so that they 
can be addressed before they become more serious. ' 

Financial control reports are usually unaudited and produced under time pressure. The 
actuary should therefore understand how these reports are produced and their limitations 
before making use of the results. Actuaries are often in a posilion to design or suggest 
improvements to financial control systems and a useful by-product of many actuarial 
assignments is suggestions for changes to the financial control systems. Changes need to 
be cost-justified given the frequency oflhe reporting. 

• 
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Similar considerations apply to other management information reports used to monitor the 
experience of the major business drivers and high-risk areas for each organization. These 
might include new business, management expenses, lapses and redemptions. More specific 
examples were given for different types of businesses in Chapter 17. 

Example 18.1 

A direct marketing company sells its products by television advertising which 
invites potential customers to phone in to complete the purchase. The company 
has identified lIumbero! phone calls per $100 a/media spend as a major business 
driver and moniwrs this measure each month. In recent months the results have 
been declining and on further investigation it was noted that the results from 
advertising in major cities in the evening were poor relative to other demographics. 

The company's response was to redirect its media spend in subsequent months 
to regional television stations and non-peak viewing times, where the number of 
phone calls per $100 of media spend was higher. 

18.4.3 Audit controls 

18.4.3.1 External audit 

The published financial reports of most companies are audited annually or six-monthly by 
an external audit firm . 

The external audit is a form of control cycle in its own right. Usually the auditor begins by 
assessing the business to be audited and identifying likely risk areas. These may be discussed 
with the board and management of the company and an audit plan developed. The audit is 
carried out and the auditor reports to the board and management with recommendations fo r 
improvement. Areas of weakness identified in one audit may receive more attention during 
the next audit while identified areas of strength may receive less attention. 

The reporting from the external auditor is valuable because of its independence and 
companies can improve their performance by responding constructively. 

18.4.3.2 Internal audit 

Most companies also have some form of internal audit process. This is usually directed at 
the broader activities of managing the business. not just the financial reports. The focus is 
to ensure that the everyday functions of the business are being conducted efficiently and 
in line with any internal manuals or standards. The internal aud itor may be an employee 
or an external consultant. The internal auditor may report to the senior management of the 
business or to the audit or compliance committee of the board. 

The internal audit process usually consists of an agreed program of separate audits of the 
activities of each department in the organization. It is also a form of control cycle and 
the reports from the internal auditors are useful to the company as an early warning of 
developing problems. 
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Example 18.2 

An insurance company requested a review by its internal auditor of its reinsurance 
policies and systems. The company had grown by acquiring other companies 
and as a result it had inherited a large number of reinsurance Contracts which 
were inconsistent with each other and complex to admini ster. The internal 
auditor found that many errors were occurring in the calcu lation of reinsurance 
premiums and claims because staff members were confused by the complexity 
of the arrangements. 

The company responded to this advice by undertaking a comprehensive review 
of its rei nsurance arrangements to make them simpler and more consistent. Once 
in place, the new arrangements reduced the calculation errors and also reduced 
adminis.trative costs. 

18.4.4 Expense contro ls 

18.4.4.1 Measuring expense performance 

533 

Management expenses are usually a key component of business plans and a key driver of 
profitability for most commercial enterprises. They are also the component most easily 
controlled by management. 

Most businesses prepare an expense budget for the year ahead and then compare actual 
expenses against budget on a monthly basis. Thi s may be done al a divisional level within 
an entity to encourage each division to take responsibility for its own expense management. 

The preparation of the budget may start with each department of the organization planning 
its own staffi ng needs and preparing its own budget for expenses. This needs to have regard 
to expected business volumes and activity levels envisaged in the business plan. The 
departmental budgets can then be aggregated to give a bottom-up estimate of budgeted 
expenses for the year ahead. Senior management wi ll then usually check the result by 
using lop-down tests such as whether the resulting profit budget fo r the year is acceptable 
and whether the product-related expenses from all departments are covered by the expense 
margins included in the product pricing. Often this leads to an iterative process whereby 
departmental expense budgets and overall expense budgets are adjusted until an acceptable 
outcome is achieved. 

• 
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Exercise 18.1 
Refer back to the insurance company example in Section 17.4.5 . 

(a) Express all the expenses in that example in the form of unit costs (a 
percentage of new or in-force premiums, a dollar per policy cost for 
administration expenses, etc) . The discussion in Chapter 17 provides some 
suggestions about how to do this but you will need to decide for yourself 
what the most relevant expense drivers are for each type of expense. For 
example, you might decide that commissions are most li kely to relate to 
premium volumes. When you have expressed all the expenses as unit costs, 
check that you can re-confirm the total expenses by applying the unit costs 
to the business volumes . 

(b) Assume that the expense analysis in (a) relates to the most recent year of 
operation of the insurance company. Now consider the expense budgets for 
next year. Make an estimate of the expenses for next year by applying the 
unit costs from your answer to (a) to the projected business volumes in the 
table below. You will need to adjust any S-per-policy unit costs for inflation 
at the rate of 4% per annum. 

Business Statistics - Next Year 

Aggregate Product A Product B 

Start Policics 250,000 135,000 

Annual premium ($M) 175 113 

Average sum insured ($) 96,000 167,000 

Funds under 1,250 
management (SM) 

End Policies 250,000 175,000 

Annual premium ($M) 175 155 

Average sum insured ($) 98,000 167,000 

Funds under 1,450 
management ($M) 

New Policies 35,000 55,000 

Annual premium ($M) 30 60 

Average sum insured ($) 115,000 190,000 

(0) The various departments of the insurance company have prepared their own 
budgets for next year. When these budgets are consolidated, they show a 
total expense budget for the company of $350 million. What steps would 
you take to reconcile this expense budget with your own estimate in (b)? 
Your aim is to set a reliable budget for next year's expenses. 
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In financial services companies, expense control usually involves a measure of actual 
versus assumed expenses by expense category. The actual expenses arc those incurred by 
the business during the period oflhe investigation as determined from an expense analysis. 
Assumed expenses arc the planned level of expenses built inlo the business plan. or those 
which would result from applying assumed unit costs to the actual volumes of business. 
Categories of expenses wou ld usually include product lines. distribution channels. and 
acquisition and maintenance expenses. 

Methods of analyzing and monitoring management expense arc covered in Chapter 17 

18.4.4.2 Improving expense performance 

It is usually a key objective of management to improve the expense performance of the 
business.'1 n a competitive market th is results in increased profits or better customer benefits 
or both. Some methods of improving expense performance are: 

increasing volumes of new business to achieve economies of sca le - this may involve 
offering sales incentives or investing in distribution which may increase expenses in 
the short term; 

retaining more business. on the basis that renewing business is usually more cost
effective than obtaining new business - this may involve offering better service, for 
example telephone follow-up of outstanding premiums: 

increasi ng sales of high-service products whcre the pricing reflects the 
services provided; 

• business review processes which result in lower Cosls: and 

a combination of all or several oflhe above. 

Business review processes are worthy of a whole book on their own. Reducing expenses 
by streamlining procedures requires care and can be counter-productive if not managed 
well. Savings are available by reducing duplication of procedures or by introducing better 
technology. One business review process consists of process mapping where work flo\\s 
are presented in a flowchart. Work flows are then simplified to avoid multiple handling and 
to streamline the process. 

Not all expenses are bad! Expenditure which may generate business benefit and which. 
following review, it may be appropriate to increase includes: 

• customer service - may support higher prices: 

advertising - may generate more business; 

major project (eg new IT system) - justified on the basis of expected future 
expense savmgs; 

financial risk control (eg underwriting, claims management aDd credit control) may 
reduce business costs/losses: and 

risk management. including ERM - may reduce likelihood of major loss. 
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Example 18.3 

A life insurance company found that errors in its policy database resulted in 
several departments carrying out their own accuracy checks on the data before 
using it, This was a duplication of effort and increased the costs of running the 
business. In response, the company invested in a more rigorous data entry system 
to ensure the accuracy of policy data from the outset. This reduced the overall 
costs of checking and correcting data - and also reduced reporting times. 

Expense reductions need to be carefully targeted to achieve the desired result. For example, 
claims investigation expenses often reduce the ultimate costs of claims by severallimcs the 
investigati on expense. Yet claims investigation expenses may be reduced when a general 
reduction in expenses is applied across the board. Thi s can lead to increased claims costs 
more than offsetting the expense savings. 

Another example is advertising. Sales are often influenced by brand strength. Reducing 
advertisi ng may result in lower sales with the result that the expense problem is increased, 
not reduced. 

For most organizations there are no easy expense savings because any such savings have 
already occurred. Usually it is necessary to make an initial investment in technology or 
process change in order to achieve sustainable long-term expense savings. 

18.4.4.3 Outsou rcing 

Sometimes. management expenses can be reduced by outsourcing administrative functions 
to a specialist manager. For example, a company might outsource computer system 
management to another company with specialist stafT and greater economies of scale in its 
area of specialty. However. it is arguable that outsourci ng rarely achieves significant cost 
savings and that the benefits of outsourc ing relate to focus - the ability of the business to 
focus on core activities and the fact that the specialist manager brings focus and special 
sk ills to the outsourced function. 

Whatever your view about the ability to achieve cost savings, outsourcing needs to be 
carefully managed to ach ieve its aims. 

18.4.5 Claims co ntrols 

The aim of claims management is usually to ensure that the numbers and types of claims 
admitted are consistent with the expectations in the product design and pricing. 

Claims are monitored by number, by average size, by type and by distribution channel 
to identi fy any developing problem areas or opportunities. Methods of compari ng actual 
against expected claims have been covered in Chapter 17. 

Claims experience can fluctuate s ignificantly from year to year even for relative ly large 
insurance companies. So the credibility of past experience must be considered and care 
should be exercised in responding to experience over relatively short periods. 

Judgment is usually required because often there are not enough claims to provide 
conclusive proof of an emerging problem. 

In the case oflong-tail general insurance business. actuaries fonn a view about the ultimate 
claims cost quite early in the clai ms' development. Subsequent short-term variations in 
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experience. if extrapolated to the ultimate claims cost, can result in widely fluctuating 
estimates of the liabilities and the profitability of the portfolio. While management will 
welcome good news, adverse changes will be scrutinized. This can place the actuary in 
a difficult position because the ultimate claims cost is always subject to estimation error. 

Companies may respond to a worsening claims experience by one or more ofthe following 
actions (but note that product terms and conditions or regulations may limit the scope to 
take some of these actions): 

• increasing premium rates, if the increased claims are considered to be an industry
wide problem; 

• tightening contractual terms, if the claims are outside the intended coverage of 
the product; 

tighte~ing underwriting procedures, if there is evidence of anti-selection; 

improving claims management procedures, if there is evidence that claims management 
decisions have not been in accordance with contractual terms or have been unduly 
delayed; and 

reviewing sales through a particular distribution channel which may have generated a 
disproportionate share oflhe claims. 

Improving clai ms management has more relevance for some products than for others. 
There is little potential 10 improve death claims by better claims management but disability 
income experience can be improved by increasing recovery rates through rehabilitation or 
a gradual return to work. 

Example 18.4 
An insurance company noticed that the profitability of one of its products was 
worsening over time because of increasing claims. On further investigation it was 
found that a high proportion of the claims arose from policies generated by one 
agency. The agency was actively seeking business from high-risk customers who 
up to that time met the company's underwriting standards. The response was to 
explain the results to the agency and limit the proportion of future business from 
the high-risk group to a small percentage. 

The agency, which had not realized that the business was unprofitable, redirected 
ils marketing efforts toward lower-risk customers and continued to produce 
business for the insurance company. 

18.4.6 New business and termination controls 

Changing volumes and product mix of new business can have Ii significant effect on 
profitability and on capital requirements. This is particularly true when there is a mix of 
high capital products and low capital products or where there are cross-subsidies bel\\een 
products. A surge in production of one product or from one source may be a cause for 
further review to ensure that the pricing and underwriting remains appropriate. 

Alternatively, where sales of a profitable product are low. it may be appropriate to incrcas~ 
commission or to review the way in which the product is advertised or marketed . 

• 
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Attracting new customers is usually time-consuming and expensive and retaining existing 
customers can be beneficial. This is particularly true for products with high acquisition 
costs, such as mobile phone (cell phone) contracts and some life insurance policies. The 
pricing of these products allows for the recovery of the acquisition costs if the contracts, 
on average, remain in force for a significant term. I f the termination rate is higher than 
expected then the profitability is reduced. Where termination rates are unduly high, for a 
product or a particular sales source, remedial action is necessary. 

Ways in which companies may seek to improve customer retention include: 

direct (eg telephone) contact to re-sell to terminating customers; 

loyalty bonuses: and 

adjusting commission scales to reflect persistency rates. 

18.4.7 Capital management 

The need for capital has been discussed in Chapter II. 

Capital management generally involves maintaining the appropriate level of capital in the 
business and sourcing the capital in a form most suitable for the business (ie equity or debt 
or a combination) . 

Financial services companies monitor their capital position frequently, perhaps monthly, 
to ensure that the actual capital exceeds the regulatory requirements and their own targets. 
This is important because capital strength can erode quickly in the event of a surge in new 
business or a downturn in asset values. 

18.4.7.1 Charg ing for capita l 

While capital efficiency is a common business objective, it is usually possible to raise more 
capital so long as there is an adequate return to the provider of the capital. For example, 
offering stronger investment guarantees to customers is more risky for the product manager 
and requires a higher level of capital support. This is viable if the customers recognize 
the value of the guarantees and are prepared to pay higher fees to fu nd the required return 
on the capital. 

Capital management is also applied at product level. Well-managed companies understand 
which of their products are more risky and therefore require higher capital support. Return 
on capital can then be monitored for each product. This helps to ensure that products are 
soundly priced to provide an appropriate return on the capital required to support the risks 
inherent in the product design . 

18.4.7.2 Optimizing capital requirements 

Business risks and resulting capital requlTements are not static but change over time as a 
result of changes to product terms and conditions, product mix, underlying profitability 
and changes in economic conditions. If capital efficiency can be improved then the return 
on capital to shareholders is improved or benefits can be improved for customers. 

Optimizing capital does not necessarily mean minimizing capital because higher capital 
levels may be necessary to support products that are attractive to customers and to 
demonstrate financial strength. Reducing capital usage may result in lower margins for 
commodity products or higher costs for increased risk sharing - eg reinsurance. 
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However. the experience of a business may suggest ways to improve capital usage. 
for example: 

reduce business risks - eg increase the level of reinsurance for risk insurances or usc 
derivatives to hedge investment or currency risks; 

reprice products with declining profitability to ensure that safety margins 
are maintained; 

review product terms and conditions and develop new. less capital-intensive products 
_ the aim is to retai n guarantees only where the pricing supports the cost of capital 
required; and 

• increase the diversity of the business through higher volumes. wider product range. 
differt.nt di stribution systems. etc. 

Example 18.5 
For many years a bank offered an annuity product that provided customers with 
an attractive interest rate guarantee for the duration of the annuity. The market 
for such products was very competitive and the bank had achieved only a modest 
market share. 
The product had an inherent investmenl risk because market interest rates 
provided to customers could not be supported by risk-free investments. 

The bank ach ieved a positive return on capital from the portfolio but not high 
enough to provide an adequate return on its risk capital. Extensive scenario 
testing was carried out to determine the optimum way to manage the capital 
requirement for this product. The conclusion was that an acceptable return was 
unrealistic in the compet itive market that existed. 

As a result the bank closed the product to new business and sold the ex isting 
portfolio to another financial services group. The bank lost the contribution to 
overhead expenses that the product had provided, but closing the product allowed 
the capital to be re-deployed to support other products where the bank had a 
stronger competitive position. 

18.5 Allocating interest to accounts 

Many financial businesses involve the distribution of investment income. The same basic 
process is followed for all financial products: 

de/ermille the amount of investment income~ 

allocate th is between customers (or members) and any shareholders and bet\,cen 
different groups of customers; and 

• diSlribllle the income consistently with the allocation. 

Pan icu laranention is requ ired when the investment income includes realized and unreali/cd 
capital gains and losses. 

" . . . . .. _ .. . . . . 
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A common method of allocation and di stri bution is by using an interest rate declared on an 
account balance. This method is used by banks. many superannuation funds and also for 
investment account polic ies sold by life insurance companies. 

The simplest arrangements are where the full investment return is distributed to customers 
or members each year. The investment return is then allocated by a mea/1 f l/llds formula, 
meaning a formula of the form i(ABo + CFI2), where i is the crediting rale, ABo is the 
account balance al the stan of the year and CF is the net cash flow allocated to the account 
during the year. 

Exercise 18.2 
An investment fund distributes investment earnings to members by means or an 
annual interest credit to their accounts (the crediting rate). Last year the fund had 
only three members: 

Alex had an account balance of $5,000 at the start of the year and made new 
investments of$6,000 midway through the year and $6,000 at the end of the year. 

Kim had an account balance of $ 15,000 at the start of the year and made 
redemptions of$2,000 midway through the year and $2,000 at the end of the year. 

Pip had an account balance of $1 0,000 at the start of the year and made no new 
investments or redemptions during the year. 

The fund had retained earnings (not allocated to members) of$2 ,000 at the start 
of the year. The investment earnings for the fund for the year amounted to $1,700. 

Show that the fund investment earnings rate for the year is 5%. (You may assume 
that mid-year cash flows earn half a year's interesl.) Assuming that the crediti ng 
rate is also 5%, allocate the investment earnings to the members' accounts and to 
retained earn ings. 

What equity issues can you see in this method of allocating investment earnings 
to the members' accounts? 

For this exercise and Exercise 18.3, it is recommended that you construct your own 
spreadsheet to help you to understand the issues. 

The investment return is not usually uniform throughout the year, so care is needed wi th cash 
flows (new funds or withdrawals) which take place during the year. Practical considerations 
often result in the use of an overall interest rate for all customers or members for the year, 
irrespective of the actual returns earned duri ng the months they were invested. 

Redemptions are often catered for by declaring an interim earnings rate in advance to 
apply until the final rate for the year is declared. The interim rate may need to be adjusted 
under changing econom ic conditions - especially if the underlying assets are sensitive to 
market fluctuations. 

Apart from considerations of equity, managers of such funds do not wish to unduly 
discourage new investment or encourage withdrawals. 

18.5.1 .1 Smoothing of returns 

Some managers smooth the returns to their customers or members by averaging the actual 
investment returns over a number of years. Many different form ulae have been used in 
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practice fo r such smoothing. Sometimes. smooth ing is used to provide more predictable 
returns irrespective of the level of market interest rates. At other times. smooth ing may 
be used to avoid or defer declaring unpopular negative interest rates during unfavorable 
market conditions. 

Smoothing is usually managed by holding back part of the return during good years and 
usi ng this ( 0 subsidi ze rates during periods of poor returns. The alternative of over· declaring 
interest during bad years and hoping to recover the deficit in later years has the practical 
difficulty of discouraging new investment and encouragi ng withdrawals during the period 
of the deficit, which can compound the problem. 

Exercise 18.3 
Cons~der the investment fund referred to in Exercise 18.2. 

Make a five-yea r projection of this fund from the end of the year in Exercise 
18.2, in it ia lly assuming no further investments or redemptions. Assume that 
fund investment earning rates for the five years arc 5%, ·5%, 5%. 5% and 
5% respectively for each year. Assume that the crediting rate for each year is 
determined as the geometric average of the investment returns declared in the 
previous three years and that the fund investment earning rate was 5% in each of 
the two years preceding the projection . 

Show thai the level of retai ned earn ings 'at the end of the five years has grown to 
$2,425. 

Now allow for new investments and redemptions at different points in lime. Test 
oul whal is the beSI and the worst time for new investments and redemptions from 
the viewpoint o f the investor and the fu nd manager. 

What can you conclude from th is exerc ise? 

Clearly there are equity issues when smoothing is used. The main problems arise ifretained 
earnings are allowed to become negative to support higher crediting rates than could 
otherwise be declared. The risks are increased if the investment fund is open to wholesale 
investors (such as larger superannuation funds , institutional investors and endowment 
funds). Wholesale investors are often quicker to take advantage of opportunities to switch 
investments when it suits them. 

Funds with negative retained earnings hope to reverse the position by paying crediting rates 
in future which are lower than the investment earnings rates. This may not be possible in a 
competitive market where competitors can offer higher returns and the fund is exposed to 
increased redemptions. 

Having said this, many investment funds continue to use the smoothed crediting rate 
approach. The approach is most practical where: . 

the crediting rules do not allow retained earnings to fall below zero; 

redemptions are subject to redemption fees which discourage customers and members 
from redeemi ng funds at times of low investment values; 

the investors in the fund are retail rather than wholesale in nature; and 

• the fund communicates its approach to crediting investment returns in a clear \\ay to 
its customers and members. 
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Funds that build up larger retained earnings have the capacity to increase long-term returns 
by investing in morc market-sensitive investments. such as longer-term fixed-interest 
securities and equities. Stochastic methods can be used to determine the probability of 
negative returns in a particular year for a given combination of investment mix and level 
of retained earnings. 

18.6 Unit pricing 

An alternative is to fully distribute aClUal returns by using a unitized method. Customers or 
members are allocated units in a pool of investments and the unit price reflects subsequent 
investment earnings including capital gains and losses. At any point in lime. the unit price 
is calculated as the value of the investments in the pool divided by the number of units. 
New investments or withdrawals require the purchase or sale of an appropriate number of 
units at the unit price on the day of the transaction. 

Example 18.6 

An investment fund operates on a unitized method. Today the assets of the fund 
amount to $13,000 and there are 10,000 units on issue to the current investors in 
the fund. The unit price for today is therefore $1.30 ($13,000 110,000). 

Today a new investor invests $2,600 in the fund and an existing investor redeems 
$1,300. At loday's unit price the new investor receives 2,000 units and the 
redeeming investor redeems 1,000 units. 

After these transactions the number of units on issue is 11,000 (10,000 + 2,000 
• 1,000). The assets in the fund amount 10 $14,300 ($13,000 + $2,600 • $1,300). 
The unit price remains at $1.30 ($14,300 1 11 ,000). 

Unit prices can normally go up and down. so the customers or members receive the full 
market value investment returns without any smoothi ng. The above example shows that 
the unit pricing method deals equitably with new investments and redemptions, which 
are based on current market values at the time of the transaction. Continuing members 
are unaffected by the transactions. Unlike the annual interest credit method customers or 
members are treated equitably for the exact time they are invested in the fund. 

Unit pricing may be used for a wide range of different asset classes or a mixture of asset 
classes but it \vorks best where the market value of the assets can be readily identified on a 
day·by-day basis. If the investment assets are short-term deposits or similar. the manager of 
the investment pool may guarantee that the unit price will not fall. so the unitized method 
can also be used for cash management accounts. 

If the unit pricing mechanism works efficiently, including daily pricing. there is no need 
for intervention - ie there is no need for a response to the experience. Otherwise. some 
intervention will be required to handle sudden and severe volat ility in markets. 

In practice. the unitized method has its own design and management issues. Unit pricing 
errors are not uncommon and these do require a response. 

Key design and management issues in unit pricing are: 
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Transactions can be made at unit prices determined ill adl'QIlCel or ill (/rrl'(/r.l.· If the 
unit prices are determined in advance. the customer can exercise an option against the 
fund. Ifin arrears. the customer may not understand why the applied price is different 
from the published price on the day of the transact ion . Common practice is to use un it 
prices calculated daily in arrears. 

Transaction costs, such as brokerage and stamp duty. may be charged to customers who 
are buying or selling, through the use of differential buying and selling unit prices. An 
alternative approach is to charge them to the fund as a whole. which means that they 
are largely borne by cont inuing customers. Both methods are used in practice. 

Transactions may be backdated where promises are made to intending customers but 
there is some delay in processing the transaction. 

Curren! market prices for somc assets are not available at the time that unit pricing 
is done: For example, there may be delays in gening the prices of units held in pools 
managed by other investment managers, such as special ist international funds. 

Un it pricing incl udes an allowance fo r income tax payable on investment income 
and net realized gains. Usually. th is allowance is calculated at the standard rate of 
income tax applicable to the policies. The actual tax ultimately paid will differ from 
the amount all owed for. fo r various reasons including the sheer complexity of tax 
legislation. Some companies will adjust unit prices to reflect this difference when 
it emerges. Others may view this as a shareholder profit (or loss) allowed for in the 
product pric ing. 

Unit pricing also incl udes an allowance for deferred tax. because unrealized gains 
and losses will give rise to tax liabi li ties or benefits when ultimately realized. The 
tax liabilities or benefits are future events and therefore worth less than face value. A 
discounted value may be applied but there is no standard approach. The approach used 
will affect equity between generations of customers. 

Sophisticated systems are needed to enable accurate unit pricing on a daily basis. 

Because of the need fo r precision in unit pricing. unitized funds require tight management 
conlrol including regular and frequent reconciliations ofinveslments and units on issue. 

Unit pricing errors occur from time to time, especia lly where the management controls are 
not adequate. The actuary may need to recommend what remedial action should follow. 
Where unit prices are too high. withdrawing unit holders are paid too much, while new unit 
holders do n01 receive enough units. The converse happens if unit prices are too low. If the 
pricing errors are minor and short-term in nature it may be appropriate to lake no action other 
than adjusting the unit price back to the correct level over a short time period. The continuing 
un it holders will then gain or lose relative to the new and withdrawing unit holders. 

Regulations in some countries prescribe narrow tolerances for unit pricing errors. above 
which the errors must be rectified for all affected customers. This can be a complex task 
and it is carried out at the expense of the fund manager. 

1 Also known as historic priCing, where units are purchased at the latest published price, which 
does not take account of subsequent market price movements. 
~ Also known as forward pricing, where unit prices are calculated based on market price movements 
before applying the day's contributions and withdrawals, so that these cash flows do not affect the 
unit price. 

• 
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18.7 Review of insurance pricing 

18.7.1 Pricing review cycle 

Companies review the pricing of their products at regular intervals and when specific 
issues arise. The purpose of this exercise is to test the profitability. capital efficiency and 
competitiveness of products in the light of experience, market changes and assumption 
changes since the previous review. 

If the claims experience is different from expected, it may be appropriate to adjust the 
premium rates but this is not always the case. This section considers a range of possible 
responses to changing experience. Pricing theory. methods and assumptions were covered 
in Chapler 13 and are not repeated here. 

Experience includes nOI only claims experience but also lapses, withdrawals, expenses, 
new business volumes. capital requirements and overall profitability. The analysis of 
experience was covered in Chapter 17. 

Competition is an ever-present consideration in pricing and th is applies equally to 
pricing reviews. 

18.7.2 Pricing changes 

After reviewing the experience, the actuary should be able to develop test pricing which 
covers expected claims and includes appropriate margins fo r management expenses, cost 
of capital and profit. in line with the business plan. 

The test pricing is fi rst compared to the existing pricing of the product. 

If the test pricing is tower than the existing prici ng, consideration may be given to retaining 
the existing pricing and using some of the margins to improve policy benefits or increase 
commissions or profit margins. Reduced pricing may be quickly copied by competitors and 
may start a pricing war in the industry. 

If the test pricing is higher than the existing pricing, consideration needs to be given to the 
attitude of existing customers and potential new customers. For example if the pricing for 
an existing portfolio is increased in response to a poor claims experience. it is likely that 
the best risks in the portfolio will insure elsewhere, leaving behind the poorer risks who 
may find it more difficult to switch insurers. The claims experience may deteriorate, rather 
than improve, albeit on lower vo lumes. 

For life insurance policies,life companies need 10 consider whether to apply the new pricing 
to existing customers or just to new customers. Term life premium rates tend to reduce over 
time. reflecting ongoing mortality improvements in the community. Some companies prefer 
to retain the higher margins on existing business despite the switching of some existing 
customers to the new premium rates. Other companies prefer to operale on a single (current) 
table of premium rates for administrative efficiency and as a customer service. 

18.7.3 Pricing response 

[n practice, in a competitive market, it is rare for the initial best estimate pricing to also 
meet the competitive requirements of the product. Further work is usually required to 
achieve a satisfactory balance between profitability and competitiveness. This may include 
consideration of other responses to experience such as: 
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a review of the terms and conditions of the product in response to unsatisfactory 
claims or 10 reduce expensive litigation; 

a review of brokerage and commission arrangements, including allowances for good 
quality, high-volume producers; 

changes to underwriting procedures - eg asking for more information on 
application forms or strengthening underwriting procedures where unsatisfactory 
claims were identified; 

changes to the risk classifications where an undue proportion of claims relmed to 
particular risk categories - eg transferring occupations between occupation classes in 
disabi lity income insurance and transferring models of cars between rating categories 
in motor veh icle insurance; 

changes to claims management practices - eg claims costs in workers compensation 
and disability income insurance can be reduced by helping the claimant to return 
to work as soon as possible. Motor vehicle accident claims costs can be reduced by 
adopting standard repair assessments and by the use of insurer -owned workshops; and 

a review of discounts for wholesale arrangements which reduce the administrative 
costs of the insurer. 

Example 18.7 
A life insurance company writing disability income busilIess experienced 
claims about 125% of expected. On further analysis, it was found that the poor 
experience related entirely to blue collar customers despi te the high loadings in 
the premiums for these occupations. Many of the claims related to transport or 
work accidents. At thi s level of losses, the company realized it would need to 
increase premium rates as well as tighten underwriting and the benefits under 
the policy. 

In consultation with the reinsurer, the company narrowed the range of acceptable 
occupations for new policies, tightened the somewhat generous benefits for 
accident claims and increased premiums for blue collar occupations only. 

The outcome was that the mix of business shifted toward white collar occupations 
and the product returned to profitability. 

It is often worthwhile to examine claims experience at the lowest levels of risk classification 
permitted by the data. Sometimes, thi s may be at the level of individual claims. to understand 
exactly where the claims are coming from. It may be appropriate to reprice (or take some 
other remedial action) for spec ific risk classifications rather than repricing for the product 
as a whole. 

Similarly. lapse or withdrawal experience may vary markedly between distribution 
channels and this may lead to a management response for a particular channet. rather than 
a repricing of the product. 
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Exercise 18.4 
The claims experience of the public liability product of a large general insurance 
company has averaged about len percent lower than expected in the pricing 
for some years. although there have been variations in the claims experience 
from year 10 year. The CEO of the company has received a leiter from a large 
broker suggesting that the company's premiums for this product are no longer 
competitive and need to be reduced. What issues do you see in this situation and 
what additional analysis would you recommend before the company replies to 
the broker? 

18.7.4 Experience refunds 

Some wholesale products provide an experience refund to the customer in years when the 
claims experience is better than expected. This has the benefit to the insurer of giving the 
customer a financial interest in adopting risk management practices to minimize claims. 

The financial effect of such refunds is that in good years part of the profit is returned to the 
customer. while in bad years the insurer suffers the losses. The cost of experience refunds 
must therefore be included in the pricing of the product. and it is usual to use stochastic 
methods for this exercise. 

Exercise 18.5 
For an insurance portfolio there is a 75 percent probability of total claims this 
year of $80 and a 25 percent probability that total claims are $160. So the risk 
premium for this portfolio is $ 100. There is an experience refund to the insurance 
client of 50 percent of profit. where profit is defined as the excess, if any, of 
premiums over claims for the year. What is the risk premium required to cover 
the cost of the claims and the experience refund? 

18.8 Defined benefit superannuation 

18.B.l The actuaria l review 

Defined benefit superannuation schemes provide benefits expressed in terms of members' 
salaries at or near retirement. These benefits are funded by regular employer and employee 
contributions. WIlile the employee contributions are defined the employer contributions 
are periodically reassessed with the aim of building up sufficient assets to meet the benefits 
as they fall due. This reassessment takes place through actuarial reviews, typically once 
every three years. 

The actuarial review of funding requirements for defined benefit superannuation funds is 
a classic example of responding to experience. The contribution rate recommendation at 
the current review date is a function of Ihe current membership, current assumptions and 
the current assets of the fund. At the next review it is likely that membership will have 
changed, assumptions will have changed and the assets and valuations will be different 
from expected. So assessing the required employer contribution rate for a defined benefit 
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superannuat ion fund is like constantly adjusting your aim when you are shooting at a 
moving target. 

18.8.2 The pace of funding 

At one extreme. an employer could choose to fund the benefits for a new employee by 
puning aside an amount equal to the present value of all fmure benefits for the employee. 
This would provide good security of benefits for the employee but \vould be an unreasonable 
charge against the employer's profits at that point of time. AI the other extreme, an employer 
could fund the benefits when they fell due - eg at the retirement of the employee. This 
defers the cost to the employer but provides no security for the employee. 

For private sector superannuation funds, an intermediate approach is usually chosen which 
provides for a more even charge to the profits of the employer and which secures benefits 
for members progressively during their service with the employer. For example, benefits 
might be funded by employer contributions set as a level percentage of sa laries during 
members' employment with the employer. There are various funding methods used in 
practice, resulting in a faster or slower buildup of funds to meet the eventual benefits. The 
speed of the buildup is often referred to as the pace oJJunding. 

There is often a minimum level of funding established by regulations or generally accepted 
practice. For example, funds may be required to hold sufficient assets to cover the amount 
of current terminat ion benefits for all members. 

18.8.3 Responses to the actuarial review 

The primary purpose of the actuarial review is to set the employer contribution rale for 
the period until the next review. So the primary response to experience is to adjust the 
employer contribution rate. 

If experience has been favorable then the employer contribution rate may be reduced so 
long as the funding level does not fall below minimum levels. Sometimes the experience 
is so favorable that the employer can cease contributing for a period of time or e\en 
indefinitely. This is known as a contribution holiday. 

If experience has been unfavorable then the employer contribution rate may be increased. 
Thi s may take the form of an increase in the long-term contribution rate or a special increase 
designed to achieve target funding levels within a chosen time frame. If the funding position 
has fallen below minimum levels then a short-term funding boost to return the fund to 
satisfactory funding levels is a likely outcome. 

There arc also other actions that can be considered following the review. These include: 

changes to the investment policy or investment manager(s); 

updating of, or other changes to, fund benefits, often affecting only benefits accruing 
for service after the date of the change: . 

improvements in administration procedures; and 

changes to the level of insurance of death and disablement benefits. 

Sometimes experience gains are used to fund improvements in benefits for memben;. 
Employers are usually happy to improve benefits for their employees if they do not need 10 
increase the employer contribution rate. Some care is needed because it can be expe(.:ted 
that there wil l be periods of favorable and unfavorable experience. Ifbenefits are impro\cJ 
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when the experience is favorable and the employer contribution rate is increased when 
experience is unfavorable, the result may be that benefits become excessive in terms of the 
objectives of the employer. 

The possible responses may be interrelated. For example, a superannuation fund in a strong 
funding position can take a more aggressive approach to investment policy, and can afford 
to carry more of the insurance risk, than a fund which is close to minimum funding levels. 
A more aggressive approach can, in turn, result in lower employer contribution rates over 
the longer term. 

Often, defined benefit funds have a high proportion of "gro'Nth" investments (shares and 
property) to maximize long-term returns. This means that the relative performance of 
investment returns and salary increases in a three-year period can be quite variable. For 
newer funds, this may not result in unduly variable employer contribution rates because 
the experience gains or losses can often be funded over a long period of time. For well
established funds with longer-serving members, the effect of experience variations will be 
greater but the risks can then be reduced by adopting a less aggressive investment strategy. 

Also, a fund whose members are approaching retirement, or which is closed to new 
members, is likely to be invested more conservatively than one with a strong flow of new 
members. At the extreme, the investment policy might move toward fixed interest securities 
with terms roughly matched to the expected retirement dates of remaining members. 

Exercise 18.6 
A defined benefit superannuation fund has experienced better than expected 
investment returns over the last three years and salary increases have been 
generally in line with expectations. The trustee is considering how to deal with 
the resulting surplus. 

On further analysis it has been found that the investment performance was largely 
due to good timing decisions by the investment manager. 

What options do you think are available to the trustee in dealing with the surplus? 
What further information would you seek before making a recommendation to 
the trustee? 

18.8.4 Returning excess funds to the employer 

One option not considered so far in this discussion is to return excess funds from the 
superannuation fund to the employer. Usually, when a substantial surplus arises in a defined 
benefit superannuation fund, it is because the employer has contributed more than required 
to fund the benefits. This can happen if the employer has chosen a fast pace of funding or 
where the funding assumptions have proved to be conservative. So returning such a surplus 
to the employer seems a fair and reasonable response. 

[n many countries, superannuation funds are established as trusts or other entities separate 
from the employer and the trustees or directors of the fund have responsibilities to consider 
the interests of both the members and the employer. So a decision to benefit the employer 
at the expense of reduced security of members' benefits is not taken lightly. There may also 
be legal constraints on transferring excess funds to the employer. 
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Sometimes, transfers to the employer must be sanctioned by a court of law. In practice. thi s 
may mean a negotiation between the employer and the fund members - for example. the 
members may agree to a transfer of a portion of the excess fu nds to the employer so long 
as the remainder of the excess funds is used to improve the benefits for members. 

This is an option which needs care. 

18.9 Participating life insurance 

18.9.1 The origins of the actuarial profess ion 

Traditional life insurance policies were designed to provide savings and insurance benefits 
over long periods of time. The mechanism for dealing with ever-changing economic 
conditions was to charge customers a little more tha n the theoretical premiums and to pay 
bonuses reflect ing the actual investment and experi ence outcomes. Rather than developing 
complex policies to cover every possible outcome, the industry used simple policies 
and relied on the actuarial profession to fonnulate equitable methods of allocating the 
experience profits to the various interest groups. 

The profession has a substantial body of research on which present-day pract ice is based. 
This chapter contain s an introduction to this subject as a classic example of actuaries 
responding to experience . 

18.9.2 Participating policies 

Participating policies (also known as lI'ith-plVfit policies in some countries) are policies 
that pan icipate in the profits of the life insurance company. Usually the life insurance 
company is a mutual company or was a mutual when these poli cies were first issued. 

The profits of the company are distributed to the participating policyholders by means 
of bonuses, dividends or interest credits depending on the country and the fonn of the 
participati ng product. For convenience, we will use the word "bon us" to represent all 
such forms of distribution \0 policyholders. Originally, bonuses were used to distribute 
unplanned mortality profits but , over time. they became the main vehicle fo r distributing 
long-tenn investment returns 10 the policyholders. 

Usually participating policies share in all the profits of the life insurance company: 
investment returns, mortality, management expenses and other sources. Bonuses are 
increased if ex.perience is good but reduced if it is poor. The existence of the part icipating 
policyholders has thereby stabili zed the operations of companies during changing economic 
conditions over long time periods. 

The term participating policies includes a range of product rypes. The CQIIl'ellfiolllll 
participating products are whol e life and endowment assurance policies, which have a 
contractual sum insured payable on death or, in the case of endowment assurance. at the 
maturiry date of the policy. Profit s are distributed by declaring reversionary bonuses. which 
are increases in the sum insured. Variations include products where profits are distributed 
by means of cash dividends. by interest credits to investment accounts and by increased 
un it values for unitized participating policies. 

• 
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The principles involved in achieving equitable outcomes for these variations are similar 
to those for conventional policies. so in this chapter we have focused on the conventional 
products. 

18.9.3 Allocation and distribution of profit 

As part of the annual actuarial review of a life insurance company, the actuary makes 
recommendations about how investment and other experience profits are allocated and 
distributed to participating policyholders. Allocation is used to describe the determ ination 
of the· quantum of profits 10 be allocated to each group while disrributiOIl refers to the 
method used to payout the allocated profi!. 

Example 18.8 
A company may decide to allocate $5 million of profit to type A participating 
policies and $10 million to type B policies, and carry fonvard $5 million. It might 
distribute this to type A policies by reversionary bonuses and to type B polic ies 
by reductions in next year's prem iums. 

18.9.4 Allocation of profit 

A first consideration in allocating profits is the legal requirements. In many countries the 
insurance regulations specify that a minimum proportion of the profits earned in respect of 
participating business must be allocated to the participating policyholders, with the balance 
to shareholders. The constitution of the company is also important as it may specify a 
higher minimum allocation for policyholders. 

Subject to the legal constraints, in making recommendations about allocating profit. the 
actuary has a legal and professional responsibility to seek a fair and equitable allocation as 
between the various interest groups involved. These include: 

shareholders and policyholders; 

different classes of policyholder - eg by type of policy, duration of policy, age of 
life insured; 

different generations of policyholder; and 

those who surrender and those who continue. 

Actuaries have developed principles for achieving equity and these are outlined below. 

18.9.5 Fair and equitable 

Achieving equity requires the exercise of considerable judgment. In making these 
judgments, actuaries often have access to more detailed information and analysis than 
others. In making recommendations it is important that actuaries provide good explanations 
of the process, so that equitable results are achieved and are seen to be achieved. 

There is no single definition of equity, only some basic principles. There is always a range 
of solutions that are acceptable as reasonably equitable, so the answers arc not black and 
white. The actuary should seek a solution which is practical to implement, as there is 
sometimes a trade-off between strict equity and the cost of implementation. 
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A simple test of equity is whether all the interested panics feel that they have been 
fairly treated. This is of course the ideal situation but it is vcry difficu)t to achieve in 
practice! Another test is whether you yourself feel comfortable about the allocation Ihat 
you have recommended - could you defend it to another actuary? Some concepts used 10 
test equity include: 

meeting reasonable expectat ions; 

fair return in relalion to risks accepted; and 

generational equity. 

These are now considered in turn. 

18.9.5.1 " Reasonable expectations 

The traditiona l actuarial view is that the reasonable expectafiolls of policyholders are 
met if reasonable benefits are paid to them having regard to all the circumstances of their 
policies. including economic conditions during the term of the policies. This is interpreted 
in the context of a full knowledge of the nature of the policies and the experience of those 
policies. It is difficult for average policyholders to determine reasonable expectations for 
their policies. Rather, an independent professional view is required. 

Factors that need to be considered in determining reasonable expectat ions include: 

point of sa le benefit illustrations and other sales material - the bonuses will not 
necessarily be declared at the same bonus rate used in illustrations. but they should 
be consistent with what was promised, allowlng fo r the difference between actual and 
expected experience; 

established company practice; 

the policy terms and conditions; 

the constitution of the company; and 

the general economic and business environment. 

Of key importance in interpreting reasonable expectations is a good understanding of the 
sources of profits and the relative contribution of the different groups of policyholders. 
Profit may arise from one or more of the following: 

experience variations from the pricing assumptions; 

profit loadings in prem iums (intended to go to shareholders as reward for their fISk 
and their prov ision of capital); 

bonus loadings in premiums (intended to go to policyholders as bonuses); and 

investment earnings on capital and retained profits including unrealized gains 
and losses. 

If the experience is better or worse than expected then the participating policyholder--. 
should share in that experience by way of increased or reduced bonuses. 

While the term reasonable expectations is general ly applied to policyholders. it can equally 
be used to judge the outcome fo r shareholders. 
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18.9.5.2 Fair return in relation to risks accepted 

This test requires returns for each of the interested parties that reflect the relative risks 
borne by each of them. For example: 

shareholders require returns to compensate for the capital provided and the 
entrepreneurial risk in operating the business of the life insurance company; 

participating policyholders require bonuses or other returns to compensate for the 
increased premiums they have paid and their contribution in sharing in the experience 
risks of the life insurance fund; 

participating policyholders with benefit guarantees accept lesser risks than those 
without guarantees and this should be reflected in the profit allocation; and 

non-participating policyholders do not share in the experience of the business because 
their benefits are contractual. so they do not general1y share in allocations of profi1. 

18.9.5.3 Generational equity 

This test requires each generation of policyholders to make a fair contribution to the capital 
and retained profits of the company (also referred to as the company's estate). Note that 
generatioll is not tightly defined because there is always overlap between policyholder 
groups based on age, policy type and duration. 

For a mutual life insurance company, the first generation of policyholders establishes the 
estate, which provides the financial buffer for later generations and allows the company 
to increase returns for later generations by taking a longer-term investment strategy. 
Subsequent generations contribute to the growth of the estate to enable the company to 
continue to grow, thereby achieving economies of scale in management processes. 

In a proprietary company, the issue relates more to making an appropriate charge to the 
policyholders fo r the use of the capital supporting their policies. 

In some circumstances, it is argued that subsidies between generations are fair if they are in 
line with reasonable expectat ions. For example, if policyholders are led to expect smooth 
bonus rates irrespective of economic conditions. then there should be cross-subsidies 
between policyholders at different stages of the economic cyc le. 

18.9.6 Distribution of profits 

Once the profits have been allocated to the interested parties, the next question is the 
amount and form of the distribution. Some general factors to consider are: 

capital requirements, wh ich may limit the distribution of profits: 

competition. where a company tries to match the distributions of competitors. Note 
that care is required because distribut ions not supported by experience can lead to 
financial difficulty: 

consistency with legal requirements and past practice; and 

simplicity and practicality - the proposed distributions must be practical to administer 
and readily explained to policyholders and distributors. 
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18.9.7 Methods of distribution 

For conventional participating policies. surplus is distributed by means of: 

• uniform reversionary bonuses - either simple. compound or super-compound; and 

• Icnninal bonuses. 

18.9.7.1 Uniform reversionary bonuses 

Profits on traditional whole life and endowment assurance policies may be distributed by 
uniform reversionary bonuses, which are additions to the sum insured payable on death or 
maturity. These may be either: 

simple - x% of sum insured each year: 

COlliPOlllld - x% of (sum insured plus accumulated bonuses) each year; or 

super-compound - x% on sum insured + y% on accumulated bonuses, where y > x. 

The rates (x% and y%) may be the same for all policies in a product group or they may 
vary according to year of issue (especially if premium rates changed at some past date) or 
by maturity age. 

Once the bonus is declared, it is a legal liability of the company. 

The compound reversionary bonus method is more equitable than the simple reversionary 
bonus in distributing profits arising from excess investment earnings but it does not work 
as well in dealing with other types of profits - eg from mortality experience or expenses. 
However, these are usually relatively small amounts compared with the investment profits. 

The super-compound method favors longer-term policies. When combined with a terminal 
bonus, it is considered to be most suitable for conditions of high interest rates, growth-type 
assets and high capital requirements for new policies. It is now widely used in practice but 
it is a little harder to explain than the compound bonus system. 

18.9.7.2 Terminal bonuses 

Terminal bonuses are a percentage addition to the amount ofa claim, including reversionary 
bonuses. The terminal bonus rate applies to claims paid within a stated time frame(eg within 
the next year) and may be changed for subsequent claims. The terminal bonus method was 
developed to deal equitably with the more volatile returns from equity investments. 

Until around the 1950s, only dividends and rea lized capital gains were included in profits 
for distribution. Unrealized gains were not included. This was inequitable to policyholders 
who surrendered before the capital gains were realized. Equities were then a relatively 
small proportion of investment assets. so the inequities were not material. 

As equity investment increased, a new method was needed to deal with unrealized gains. 
Life insurance compan ies did not want to pay reversionary bonuses using unrealized 
capital appreciation because the bonuses, once allotted were guaranteed, whereas the 
capital appreciation cou ld disappear if markets fell. The terminal bonus method was the 
solution. Those policies which terminated when markets were high received a tenninal 
bonus to reflect the unrealized gains, but the terminal bonus rates could be reduced if 
markets subsequently fell. 

Some companies declare terminal bonuses that are adjusted gradually to reflect policyholder 
expectations of smoothed returns. at the expense of strict inter-generational equ ity. 
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Exercise 18.7 
A life insurance fund containing participating policies has just made a large 
unexpected windfall gain, perhaps from realizing a large investment or from 
the sale of computer sofhvare or other intellectual property. The source of 
the gain has been held by the life fund for many years but its value was not 
previously recognized. 

What options would you consider for distributing the surplus from this windfall 
gain to the participating policyholders? What further information would you seek 
before arriving at a conclusion? 

18.9.8 Asset share methods 
One test of equity is whether the amount paid out or set aside for each policy, including 
the value of the bonuses declared to date, matches the asset share. which is the amount of 
money accumulated for each policy. 

The amount of money accumulated for each policy sounds like a simple concept bul the 
calculations are complex. The asset share is calculated by accumulating the cash payments 
for a group of pol icies over the entire Jives of the policies using the actual experience 
over this period. The cash payments include premiums. investment earnings, expenses and 
claims payments. 

It is reasonable to reduce asset shares to allow for the cost of capital required to support 
the policies. 

By using actual cash flows in the accumulation, the asset share represents the actual 
experience of the policies, including investment earnings, expenses and mortality. Actuaries 
try to achieve equity for these policies by reflecting this actual experience in the bonus 
rates declared. 

Asset share methods can be used to test the equitable treatment of terminating policies 
by comparing current asset shares with current termination values (includi ng the value of 
bonuses declared). 

Asset share methods can be used to test the equitable treatment of continuing policies by 
comparing current asset shares with the current values of continuing policies (including the 
value of bonuses declared). The current values of conti nuing policies may be determined 
by a discounted cash flow of the future benefits less the future premiums. 

This method is widely used to assess bonus allocations and distributions. If the asset 
shares for some groups of policies are higher than the policy values then the life insurance 
company may enhance bonuses for these groups - and vice versa for groups where the 
asset shares are lower than the policy values. 

Differences in applying the asset share technique reflect companies' different bonus 
philosophies. 

18.10 Practical implications for actuaries 

Responding to experience is a central part of the Actuarial Control Cycle and a central 
part of the work of many actuaries. In formulating responses, actuaries must be careful to 
consider the alternatives before choosing or recommend ing a particular course of action. 
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The client or employer may not take appropriate action if they do not fully understand 
both the actuary's recommendations and the analysis and reasoning that Support those 
recommendations. So, communication is very important here. The aClUary should think 
carefully about how best to communicate to the client or employer. The actuary's \Hitten 
report might be supplemented by presentations. discussions and face·to·face meetings 
with those directly affected by any proposed changes. 

Actuaries are recognized as having expertise in achieving equitable financial outcomes 
even outside the traditional practice areas. If the profession is to maintain this reputation. 
it is important that all actuaries take such assignments seriously and avoid superficial 
analysis and responses. We have discussed some general principles in this chapter but 
each assignment needs to be considered in the light of the circumstances surrounding 
the particular case. It is often helpful to discuss these situations with colleagues before 
presenting a final view. 

18.11 Key learning points 

Appropriate response to emerging experience is a critical success factor in managing 
an organization. 

The business plan and the risk management framework provide the basis for 
understanding and responding to the experience of an organization. 

Careful analysis is usually required to determine the optimal response. 

• Financial control systems and audits provide early warnings of potential problem 
areas. 

Expenses, claims and capital management are of particular importance for insurance 
companies. 

Investment earnings may be distributed to customers by means of smoothed or 
unsmoothed crediting rates but there are practical and equity issues to consider. 

Unit pricing is potentially more equitable but there are several practical considerations. 

Changing premium rates is only one of the possible responses to the emerging 
profitability of an insurance product. 

An actuarial review of a defined benefit superannuation fund is a classic example of 
responding to the experience of the fund. 

For participating life insurance business, actuaries have developed a framework for 
achieving equity between shareholders and different groups of policyholders. 

Achieving fairness and equ ity is often a key consideration when actuaries advise 
organizations about responding to experience. 

CD Items 

Chapler 18 Interest Crediling Spreadsheet 

Chapter 18 Expense Analysis Spreadsheet 

Chapter 18 Exercise Solutions 





Fred's Coffee Shop - Applying the Actuarial 
Control Cycle 
You have now reached the last chapter in th is book. This is a time to reflect on 
what you have learned. For Fred, it is also a time to reflect. His coffee shop has 
been a great success and he has expanded into a chain of five similar shops. 
When Fred thinks about it, he realizes that all of the aspects of the Actuarial 
Control Cycle covered in this book have contributed to his successful approach 
to business. In Chapter 19 we will be looking at some other applicatlons of the 
Actuarial Control Cycle. 

, 
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Chapter 19 Applying the Actuarial Control Cycle 
by the Editors 

19.1 Introduction 

'" 

Now that you have completed a study orthe elements or the Actuarial Control Cycle, it is 
time to reflect on what you have discovered. 

In this chapter, we illustrate the principles of the earlier chapters by four real world 
examples of actuarial work. 

The earlier chaplers focus to a large extent on examples from insurance and pensions or 
superannuatthn. These are the pract ice areas where actuarial principles were fi rst developed 
and they often provide the most suitable examples for your initial study. However, actuarial 
practice is by no means restricted to these contexts. In thi s chapter we have deliberately 
chosen four applications from outside these areas, to help you recogn ize how actuarial 
techniques and the control cycle approach can be used for all sorts of practical problems. 
You will see that all four have modeling as a common theme (which should be no surprise) 
but they each address a different aspect of an actuarial problem. 

19.2 Advising on the viabili ty and financing of a fiber optic cable 
project 

Tony Co/emlln (Direclol; LOllergan Edwards &Associarel) wlked TO Clare Bellis about oileD! 
the projects he worked on as (I CO IISU/lillg aCfllary and parmer (1/ Pricell'arerhollseCoopers. I 

19.2.1 Background 

The task for Tony's finn was to advise on the feasibility of building and project 
financing a new fiber optic cable for a major telecommunications company ("telecom") 
operating in Australia. 

The proposal was to build a cable from northern Sydney, where the re was a major link to 
the telecommunicat ions network at the Australian end, across to Japan. That would allow 
the telecom concerned to link into cables, in which it a lready had rights. connecting Japan 
to the US West Coast. Thi s would give it an alternalive capability for delivering extra 
internet services across the Pacific . 

The context for the project related particularly to its timing: in the middle of the 
internet boom at the stan of the 2 1 Sl century. Tony commented that this raised several 
fasci nating issues: 

• A competi ng consortium was building a cable directly across the Pacific: Sydney 
Auck land - Hawaii to the US West Coast. This would mean a signi ficant increase in 
capacity on the route. 

1 The transcript of the interview, which also covers some other interesting projects, is in ~Cables. 
Toll Roads and Forests ~ on the CD. 

• 
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The motivation for the new cables was the massive growth in the volume of tra ffi c. 
Internet traffic between Australia and the US had roughly doubled in each of the three 
prior years. It was difficult to make assumptions about futu re growth rates, since 
obviously the growth would not continue at that level forever. 

The telecom was physically running out of capacity for its operations. [t needed the 
extra capacity. Other solutions were available. such as connecting via Singapore, but 
would be considerably less effic ient. 

Pricing pressure in the market for telecommunication services generally meant that 
the price that could be charged was dropping rapidly. The net effect was that, while the 
volume was going up rapidly, the total revenue was actually only growing at around 
7% or 8% per annum above the inflation rate. 

Traditionally, such projects have been financed using project finance. Project finance 
relies on the cash flows generated by the project itself without financial guarantees or 
support from the parent. Lenders decide whether to lend based on the inherent ri sk 
profile of the project. 

19.2.2 Developing a solution 

The consultants' task was to make sure that the cable could be financed. This required an 
assessment of the fundamental economics of the project. As Tony explai ned, that meant 
having a view about two crucial things: first, the revenue stream and its quality and second 
the cost of building the cable and the technical difficulties of building it. 

The revenue side was investigated by a series of scenario tests. For example. if the internet 
traffic was not doubling every year but only going up by 50% per annum. what happened? 
What was the effect of the competing cable going into the ground? The models had to 
take account of the factors driving the price changes in the market. For example, what 
guaranteed contracts could the sponsor put in place with customers to feed base demand? 
On what terms and conditions would customers be prepared to sign up? The sponsor was 
keen not to sell too much of the capacity of the cable at fixed prices, because it thought 
that it would be able to sell it at much higher prices later on. On the other hand the banks 
financing the project were keen to see contracts with cllstomers in place that locked in 
revenue at levels that would repay their loans. 

The aCfUaries' model had to allow for these different factors and for the trade-off between 
the various interests : for example between what the banks would want if they were providing 
project finance and what the sponsor would want in terms of maximizing its return from 
the project. Another complication was that a cable like the one proposed won't only have 
one equi ty partner involved, because what drives the value of the cable is the abi lity to feed 
traffic down it. When building a cable to Japan, the ideal partner is a big Japanese telecom. 
So the modelers had to start thinking about what would attract the Japanese partners, giving 
them another set of stakeholder interests to balance. 

What Tony's team was looking for was a financial structure that worked whether capacity or 
demand doubled or halved or the price halved or fell by 75 percent - because. in thi s type 
of business. such huge swings are possible. The busi ness and financing model had to be 
robust in a rapidly changing environment. This involved trying different combinations that 
varied the design of the business and the nature of the financing. In th is context. the design 
was the contracts and prices for customers; and the financing considerations involved the 
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balance between debt and equity, and the level of guarantees and risk. For example, large 
customers could be offered some equity in the cable to lock them in. 

After arriving at a business structure that looked feasible. the actuaries tested it on a range 
of scenarios to see if it held up. A list of criteria was developed, and the results evaluated 
against those criteria. Using this feedback, the design was adjusted and the set of scenarios 
run again to see if it produced a better result. 

The second part of the model - the cost side - was in some ways the easier part. The 
technology for laying cables was relatively well known, as were the sorts of things that 
could go wrong and how to deal with them. However, there was another complicating 
factor to the technology. Once the cable was laid, it would be relatively inexpensive to 
boost its capacity massively by adding units at each end of the cable to compress the 
data goingldown the cable. So, after the cable had been installed, it would be possible to 
increase its capacity in steps to up to 16 times the original capacity. And, furthermore. 
new cable technology was coming which meant that the cable itself was probably going 
to be technically obsolete within four or five years, because the next generation of cable 
would be capable of even greater capacity increases again. This created choices beyond the 
straightforward decision to invest or not: for example, waiting for the new technology to 
enable a superior cable for a si milar cost in three or four years time, or going ahead now 
but factoring in future additional investments to increase capacity. 

Real options inherent in an investment decis.ion have value. For example, the option to 
increase an existing cable's capacity if needed to meet increasing demand had a real value 
because the sponsor was not locked in to making the extra investment required to lift 
capacity if the demand (in the form of both volume and the price that customers will pay) 
did not oecur as quickly as might originally have been expected, if at all. The option of 
making a smaller investment that could be increased later versus a larger initial investment 
could be evaluated using option pricing theory and carefully considered assumptions about 
the probabilities attaching to different levels of revenue that might arise in the various 
scenarios being contemplated. 

Tony concluded his description of the task by saying "So, we did all this work and we 
wrote a report which said, in essence, that it is viable and can be done in certain ways 
and we recommend you go ahead with it in a panicular way. And in fact they did pretty 
much as we recommended. It was an interesting job. I learnt a lot about international 
telecommunications, that [ would never have known any other way!" 

19.2.3 Comments on the fiber optic project 

Let's see how this project illustrates the application of the various wpics in this book. 

The first stage is to understand and clearly specify the problem. The various parties involved 
in this project were each concerned about their risk/return from participation in the project. 
The consulting actuary's role was to help structure the optimal solution. which requires a 
clear framework for managing risk. The actuary would approach the work in a professional 
way. The project would make use of various financial products, such as different forms of 
debt and equity finance. The context in this case was the market for internet capacity at 
that particular time - the internet boom - and that panicular place - across the Pacific. The 
various risks had to be identified and managed. 

• 
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Exercise 19.1 
We comment above that the actuary "would approach the work in a professional 
way." Reviewing Chapter 3. what do you think this sentence means? 

Exercise 19.2 
(a) What were the contrasting objectives of the various stakeholders in the 

project? 

(b) What are the sources of risk in the project? 

The actuary can then begin to design the solution. Various tools could be used to manage 
the uncertainties. such as locking in some revenue by selling a proportion of the capac ity 
at long-term fixed prices. The design of the project financing would no doubt have been 
influenced by rules around taxation and accounting standards. The viability of the project 
depended on the design of contracts for internet capacity that could be sold at the outset 
or in the future. and the pricing of these products. Model building was obviously a 
very important part of the work, and the resultant projections of cash flows required an 
understanding of the nature of assets and liabilities. The parties providing debt finance 
would be keenly interested in the solvency of the project. and the actuarial models could 
provide them with a clearer picture of the security of their investment under different 
scenarios. The consortium would need advice on interpreting the results of the cash flow 
models - would the profits be sufficient to make the project viable? 

Finally, although there was no ongoing monitoring and responding to experience involved 
because of the one-off nature of this consulting assignment, we can see that the same skills 
that are involved in monitoring and responding were in this case applied in the process of 
model refining and modification of the structure of the project. In addition. the consultant 
could advise on what aspects need to be monitored by the client, and might also expect to be 
re-engaged in a few years to assess subsequent developments and recommend adjustments. 

Exercise 19.3 
Projects to lay fiber optic cables under the Pacific Ocean don't come along every 
day. Can you think of other sorts of projects that raise similar issues to this 
example? 

19.3 An application of the Actuarial Control Cycle to marketing 
problems 

Clare Bellis talked witli David Isaacs. cOllsufling aCfllwT at QlIlmriulII. (III Australia
based cOl/sultallcy that speciafb:,s ill the analysis of Cllstomer data {jlll{ the (Jpplicatioll of 
qllulltitalil'€ techniques to marketing problems. They discussed examples of hall' QU(llIIilllll 
/I.\'('d the Actuarial COlli/,,()/ Cycle;11 irs II·ork. 
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19.3. 1 Interview 

CD: What is your background? 

DI : I'm an actuary. I have been at Quantium for about seven years, and before that I was at 
the consulting firm Trowbridge Deloine. I have worked in general insurance and spent a lot 
of time thinking about how general insurance and other actuarial techniques can be applied 
to a wider range of problems. 

C D: Can you give me an example of your work where you use the Actuarial Control Cycle'? 

01: One example wou ld be media effectiveness modeling. Here we are advising a client 
how to make the best use of different combinations of marketing methods. The approach 
we use mirrors the Actuarial Control Cycle: we understand the data, build a model, usc 
that to recommend a strategy and then, perhaps six to twelve months down the track, we 
use new data to refresh the model. Suppose a client has historically advertised in press, on 
TV and online but has not used radio. We can evaluate the past results to come up with an 
optimal allocation across the existing media and then we might recommend applying, say, 
five to ten percent of the budget to radio. This enables us to enhance the marketing strategy, 
but in a controlled manner. This then feeds back into the model. It is important to see what 
works wel l in aggregate, nOljust in isolation. The length of the cycle might vary but it is a 
process of continual refinement. I think that is something that makes Ollr approach different 
from what many marketers do. 

CR: In !enTIS of the model building, do you u~e actuarial techniques? . 

01 : Yes. we use techniques such as GLMs (Generalized Linear Models). AI a high level, 
it is simi lar to modeli ng claims cost or demand in general insurance but there are a few 
additional technical subtleties to take account of factors that do not exist in the general 
insurance environment. We develop a historic picture of media exposures and sales results 
wi th a lot of granularity. For example, with television, we do not just consider what 
program was shown but how it rated with different demographics, to build a geographic 
and demographic footprint of the historic media exposure. The richness of these media 
footprints means that we can identify subtle differences in exposure to media that can 
be used to explain the marketing impact in terms of enquiries and sales. Then we have 
developed an optimization system that interrogates the models, allowing a lay person to 
make decisions about how to allocate thei r investment in marketing. 

We also use valuation techniques to look al lifetime customer value. Many businesses still 
measure success in terms of numbers of sales. As actuaries, it is second nature to develop 
strategies that take full account of the potential value of the customers they are trying to 
attract. For example, we did some work for Jctstar, a low·cost airline. Sydney·Melbourne 
flights are less profitable than Sydney· Perth return flights. We helped Jetstar to understand 
where they should spend their marketing dollars to generate the best return measured by 
future profits, not just customer numbers. 

19.3.2 Comments on the marketing appl ication 

Quantium's work particularly illustrates the points made in Chapters 10 and 17. Data is of 
fundamental importance, and collecting data in a way that enables analysis along differelll 
dimensions gives valuable insights. This application also highlights the importan{;c 
of context. of mastering the detail but also looking beyond the detail to recognize the 
broader issues. Quantium's actuaries originally ga ined experience in modeling technique~ 

• 
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in the context of non-life insurance but they have applied those same techniques in a very 
different environment. 

Exercise 19.4 
Of the three phases of the Actuarial Control Cycle. which will provide the greatest 
challenge to an actuary working on non-traditional problems? 

19.4 Risk management consu lting 
SlIIan Klllgmall illten'iewed Villaya K. Sharma alld Samllel J Keller abollt fhe applicatioll 
oj aCfllarial skills fO ellie/prise risk managemelll problems. 

19.4.1 Background 
In recent years, actuaries have become involved in enterprise risk management (ERM). 
This is a natural fit within the insurance industry as actuaries often have a broad knowledge 
of the company's operations and also possess the model ing tools to address risk-related 
issues. The actuarial profession has recognized this by creating a special designation for 
actuaries with an ERM skill set. The CERA credentia l2 was created by the SOA in 2007; 
and, in November 2009, a treaty was signed by thirteen worldwide actuarial organ izations 
for each to recognize and eventually offer this designation. 

As actuaries honed their ERM skills within their traditional employment areas, it became 
apparent that those same skills would work in broader financial services and beyond. 
The two actuaries interviewed work for a consulting firm that provides enterprise risk 
management consulting to a variety of financial services organizations. 

Vi naya K. Sharma FSA CERA PRM graduated from university in 1993 with a degree in 
actuarial science. He spent several years working for two insurance companies and for an 
actuarial consu lting firm. In 2006 he joined his current employer. 

Samuel J. Keller FSA MAAA graduated from university in 1997 with a degree in actuarial 
science and worked as a pricing actuary over a range of life insurance and annuity products 
for an insurance company until 2003. In 2003 he joined the actuarial practice ofa Big Four 
accounting firm, where he focused on audit and advisory engagements covering financial 
reporting and modeling. In 2007 he joined his current employer. 

19.4.2 Interv iew 
SK: What does ERM mean in the context of your job? 

VKS: ERM means an integrated view of (generally financial) risks. In many organizations, 
one department may be responsible for managing interest rate risk, another manages credit! 
obligor risk, and yet another manages the equity markets. Alternat ively. an organization may 
manage its risks by business unit (fixed annuities. variable annuities, life insurance. etc). 

2 CERA stands for Chartered Enterprise Risk Analyst, and more detail is available on httpJ/WWW. 
ceranalyst.org. However, in Australia it is proposed that CERA will stand for Chartered Enterprise Risk 
Actuary. 
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The ERM function brings the various risks/units (and their associated transactions) 
together to see how they interact with each other in the same economic em-ironmenIS. For 
example, fo r capital management purposes, the economic environment that is bad (99th 
percentile) for variable annuities might not be so bad for life insurance. In facl. there might 
be some o ffsetting risks. thus leading to a lower overall capital requirement than simply 
summing up the capital necessary fo r each business unit or each type of risk. I work with 
clients to help them determine the amount of capital necessary for the amount of riskl 
return they are willing to tolerate. It is not uncommon to see potential capital reductions of 
10 percent just by integrating the risks in a single view compared with a "silo" approach 
to risk management. 

SK: Can you give an example of an ERM project you have worked on? 

VKS: I started the ERM program at a large insurance company in the early 2000s. The task 
was formidabl e since nothing formally existed and staff was very limited. My position had 
three distinct roles: 

Aggregation/integration of various financial risk profiles (from different parts of the 
organization) into a consolidated reporting platform and measuring against company 
limits/tolerances (that I helped establish). 

Di scussion with various areas of the organization on a regular/consistent basis to 
understand what risks they were dealing with, and in several cases, help to quantify 
the impact/exposure. Many of the discussions were with areas that actuaries are 
not normally exposed to, such as Marketing , Legal and Humqn Resources. By 
understanding concerns from all parts of the organization, I could see possible 
synergies. (avoidance of) duplication of work, as well as synthesize risks for senior 
management in a single coordinated fashion. 

Quantifying ad hoc events on an as-needed basis (for example. I coordinated very 
preliminary information and came lip with a potential risk position by late in the day 
o f September II , 200 11). 

SJK: I assisted an investment risk management department with expanding its analysis of 
embedded financial markets risks. Thi s organization was most interested in the evolution of 
its financial asset positions covering a range of deterministic and stochastic scenarios over 
a three- to four-year horizon. The financial assel position ranged from straightforward non
callable corporate bonds to complicated structured (securitized) assets and interest rate 
derivatives such as swaps and caps. Embedded in th is analysis was a range of assumptions 
determined from experience studies such as credit quality migration and mortgage 
prepayments that varied with interest rate environment , which would impact the structured 
assets' ultimate performance. 

We modeled a variety of investment strategies including moving to higher or lower credit 
quality and longer or shorter maturities, duration hedging approaches using interest rate 
derivatives and a migration away from the complicated structured assets. Key measures 
investigated were the development of market values to book values under each scenario, 
the portfolio effect ive duration over time, as well as simply cash flows spun off from the 
potential investment portfolios and hedges. 

J You are probably familiar with this date: terrorists hijacked commercial airliners and flew them 
into New York's World Trade Center, resulting in its collapse; they also attacked the Pentagon and 
attempted to attack another target, believed to be the Capitol or the White House. 
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SK: Were there any roadblocks to b ringing the various parts of the organization together? 
Or. conversely. was there any key factor that smoothed your pathway? 

VKS: What I am about to say is the common response in the literature but in this case it 
really is the most important point: without strong and active support from the organization's 
leader, the effort will fail. It is simply not enough for a consultant or Ch ief Risk Officer to 
extol the benefits of ERM. 

SK: How did your actuarial training help you succeed? 

VKS: My actuarial training is a huge help in the ERM world. Through various rotations as 
an actuarial student, I was exposed to various types of "traditional" actuarial risks. along 
with asset-liability management, which was relatively new at the time. My knowledge of 
the "right hand side" of the balance sheet (liabilities) naturally grew from these rotations. 
That knowledge was particularly helpful in starting an ERM program since I had much 
more exposure to various ( life insurance company) risks than others, knew how to model 
and manage those risks, as well as communicate them. Start ing the ERM program gave me 
insight into the asset side of the company, an area I was not too familiar with. The exposure 
proved valuable since it enabled a change in career path to a leading ERM consulting firm, 
where I help clients manage both sides of the balance sheet (with an emphasis on cred it! 
asset modeling and capital management). 

SJK: Actuarial training and background brings a discipline to quantitative analysis that 
is particularly helpful in financia l and enterprise risk management. My actuarial training 
has driven a natural curiosity toward the problem-oriented mathematics that drives the 
movement of the risk measures we analyze. This drive to understand the cause-and-effect 
relationship between management actions, market movements and the ultimate riskiness 
of a company's financial position ultimately produces better analysis and hopefully the 
capacity to make better decisions. 

19.4.3 Comments on the risk management interview 

This example obviously relates closely to Chapters 2 and 6, which deal with risk 
management. It also brings out how risk is related to capital. Organizations that manage 
risk at an enterprise level can identify the diversification benefits and therefore may be 
able to hold less capital. A full understanding of risk requires attention 10 the asset side of 
the balance sheet. to the liabi li ty side of the balance sheet and to how the two sides of the 
balance sheet interact. And finally, in this example as in the previous ones. it is not enough 
for the actuary to build a model, come up with some answers and hand over a solution. 
The actuary needs to be able to deal with other people, from understanding the problem, to 
cooperating in building a solution, to communicating the solution and tailoring it to meet 
the client's needs. All this is part of doing a professional job. 

Exercise 19.5 
In the interview above, Samuel J. Keller stresses the importance of understanding 
"the cause-and-effect relationship between management actions, market 
movements and the ultimate riskiness of a company's financial position." Give 
examples of such relationships. 
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19.5 A football tipping model 
Richard Lyon inlen'iell'ed Jall/eoS SIIIIiI'(/II, from (telllarial cOllsllltingjirm Ti:n'lor Fr .... ahol/f 
the lise of a stafislica/ mode/ in a IIf!1l'spaper's tipping competilion. Apart jivlII pltmwfing 
tlie jirm (alld actuaries ill general). the experiellce demonstraled tlie i'll/lie and /imifllfiollS 
of modeling and the importance of continua/monitoring lIIulfrequem revif!ll: 

19.5.1 Background 
Australians fo llow several ditTerent types of football, including Australian Rules Football. 
This fast, skillful game is played on an oval ground (often a cricket ground) 135 to 165 
meters long and 110 to 155 meters wide. The object of the game is to kick the ball (quite 
simil ar to a rugby baIlor an American football) between four posts - the two middle posts 
are ca lled goal posts and the outer two are called behind posts. Kicking the ball bel\veen 
the n .... o goal posts scores six points, while kicking the ball between a goal post and a behind 
post scores one point. 
Teams in the Australian Football League (AFL) averaged between 76 and 108 points per 
game in the 2009 season. 
Not on ly do Australians like 10 play and watch sport, but they are also very happy to 
gamble on the results of matches. Sophisticated options are available, including betting on 
both the winning team and the margin, but a popular pastime is the "tipping competition," 
in which participants attempt to pick the winners of each match, every weekend of the 
season. The one with the most correct tips over the season is the winner, Many workplaces 
run such competitions, as do radio stations (among others). 
Newspapers, including the Sydney Morning Herald (SMH), invite a panel of celebrities to 
nominate their tips for each weekend's round. In 2009, the panel included "The Computer," 
introduced by the SMH as follows: 

Taylor Fry Consulting Actuaries- normally in the business of advising government 
and corporations - have developed a statistical model to pick winners based 
on several factors including venue, leam and recent and long-term form using 
generalised linear modelling. So confident is The Computer that Taylor Fry has 
promised to donate $500 to charity for every tip it is behind the winner - if any 
- at the end of the season. 

Over a cup ofcotTee (good. but no match for Fred's!), Richard Lyon discussed the model 
and the experience of the tipping competition with James Sullivan, the model's developer. 

19.5.2 Discussion 
James described how the model was used to predict the margin between the two teams 
(and hence the winner) in each match. He said that the model used a range of modeling 
techniques, including generalized linear modeling and tree-based data mining techniques, 
using readily avai lable data in a manner that wou ld be familiar to many actuaries and 
actuarial students. especially those work ing in general insurance. . 

Part of the skill and judgment in the process lay in the selection of splines to fit to the data. 
For example. in assessing the contribution of recent fonn, they would consider the IOtal win 
loss record in each team's last five matches - a score of five would mean that the team had 
won its past five matches; a score of four would mean that it had won four and lost one: and 
so on. In addition to statistical tests, it would be a matter of j udgment as to whether one filled 
a linear spline or a more complex function to the data. For example. teams that haw lost all 

• 
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five previous matches may not be significantly different from those that have lost four out of 
five. Similar considerations apply for teams that have won four or five out of five. 

James said that the firm had a policy of testing its model s by deriving parameters from a 
randomly-se lected 75 percent of the available data and using the remaining 25 percent to 
measure the qua lity of fit and hence, the useful ness of each selected variable. So, in fact , 
there was not one model but a collection of model s fro m which the best was selected. For 
the football tipping. it was not possible to isolate part oflhe data at random in th is manner, 
not least because of the importance of recent form trends. Instead, a range of models was 
built using data excluding the 2008 season . These models were then tested against each 
other using 2008 data. Stati stical tests were used to choose the best-perform ing model , 
which was then used for 2009. 

This detailed and iterative approach to building a model and selecting parameters is clearly 
consistent with the application of the Actuarial Control Cycle. However, the team didn't 
stop there. 

As well as being updated weekly with the latest data, the model was periodically reviewed 
and recalibrated. This was essential. because some teams' performance in 2009 was 
markedly different from pre-season expectat ions. Any delays in recalibration meant that 
the model had systemic biases that resulted in poorer quality predictions. James was able 
to illustrate these biases by comparing actual 10 expecled perfonnance for each learn, as 
illustrated in Figures 19.1 and 19.2. 

Figure 19.1 Model performance before review 
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In Figure 19.1 , we can see that predictions were relatively poor for some teams, especially 
Melbourne, Geelong and West Coast. This could indicate bias within the model or the 
availability of more information within the data with predictive power. Either the model's 
parameters needed to be recalibrated or a further variable needed to be introduced. 

In Figure 19.2 (below), we can see the benefit of a recalibration of parameters; the 
larger prediction errors have reduced considerably, meaning that the predictive power is 
much improved. 

Figure 19.2 Model performance after review 
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For the tipping model, we would expect to see some residual error, partly because of 
random (or at least complete ly unpredictable) events and partly for obvious reasons that 
cannot readily be modeled. For example, the latter category would probably include the 
availability (or othetwise) of key players, for which reliable and consistent data would be 
hard to obtain. Alternatively, it may be relatively straightfotward to obtain predictive data 
that explained past results but that would not be available in time for the panel's tipping 
deadlines. Such data might include the weather conditions. 

Even at optimum performance, therefore, the model would not be expected to beal the 
outliers from a large group of tipsters in anyone year. However, the model would be 
expected to produce good results year after year and thus outperform many tipsters m·eT 
several years. James says that this has been their experience when using the model in large 
tipping competitions over the past few seasons. 

• 
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Thus, among the SMH panel of ten in 2009, The Computer might reasonably have been 
expected to rank in the top t\\'O or three. James blames a delay in init ial recalibrat ion 
for the fact that it ranked tied for fourth place, fi ve points (and $2,500 to charity) 
behind the winner. 

19.5.3 Comments on the tipping example 

Many situations in life require decisions to be taken in relation to uncertain future events. 
The Actuarial Control Cycle is all about enabling such decisions to be taken - and learning 
from experience to improve those decisions in future. 

In situations like the lipping model, frequent decisions are required, so it is important 10 
learn from past experience and to ensure that models stay up-to-date. Availability of data 
is critical in adjusting the models in a timely manner. There is also a tight deadline fo r 
decisions, which means that the decision-making process needs to be timely and effic ient. 

Exercise 19.6 
The football tipping examp le involves relatively frequent decisions, with short 
deadlines. Another area where actuaries have had to cope with rapidly changing 
information is in the energy markets. On the CD, you will find two articles 
describing such appl ications. 

Can you think of some examples, outside financial services and energy markets, 
where quick but accurate decisions are required? What about decisions which 
require much more time but must be made with more precision? 

19.6 Conclusion 

Each of our four examples in thi s chapter has special characteristics: 

The fiber optic project deals with the evaluation and management of an essentia lly 
irreversible major decision. The strategy for addressing it is twofold: first, make the 
decision as well-informed as possible and secondly, build into the solution as much 
flexibility as possible, to make it relatively future-proof. 

The marketing application is an analytical situation, which involves modeling, the use 
of data and setting assumpti ons. Future assignments "!ould build on past experience. 

• The risk management discussion is about the relevance of a deep knowledge of life 
insurance practice. It demonstrates the need to consider assets and liabilities together 
and the capital benefits that result from an integrated approach to risk. 

The tipping competition is about monitoring and responding to experience. 
The modeling is important but what is distinctive in this example is the need to be 
very dynamic. 

They are applications in very different contexts. What they have in common is that they are 
all practical problems. Much of the work that actuaries do requires them to sort through 
a great deal of information and knowledge to determine what is relevant to the particular 
situation and then arrive at a practical solution. We need to understand the theory - and its 
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limitations - and make sure that the solution is a workable one that takes account of the 
stakeholders' needs. 

You should now see that the Actuarial Control Cycle is not a prescription that you should 
try to force to fit every situation but thai it can offer insights into the way to tackle a yery 
wide range of problems. It is also a model for how you can approach your own career. Your 
life will be full of opportunities to gain experience. learn from it and adapt the way you 
proceed in future. We wish you all the very best on that journey. 
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"" 
Glossary 

Note: This glossary is designed 10 help if you encounter an unfamiliar expression when 
you are reading this book. Many concepts cannot be defined accurately within the few lines 
available here, so please do not treat the descriptions below as complete definitions. Often 
you will find a more detailed explanation in the book itself - refer 10 the index. 

401(k) plans. public ofTer 
superannuation funds or 
personal pensions 

accounts receivable , 
acc~mulation-type retirement 
savmgs 

acquisition expense 

ac tive manager 

adverse selection or anti
selection 

affiliated companies 

agreed value 

allocated annuity or nl!ocated 
pension 

ALM or asset-liability 
management 

amortized cost or amortized 
purchase price 

annuity 

anti-discrimination legislation 

pooled arrangements whereby individuals can save for retirement. 
taking advantage of IU)!; concessions 

an asset shown in the balance sheet of an enterprise representing 
the amount owed by customers 

supcmnnuation where the retirement benefit is the accumulated 
value of contributions from thc employer and employee: more 
commonly called defincd contribution or money purchase 

an expense associated with obtaining new business 

an investmellt manager who aims to beat the market return by 
actively selecting stocks or by timing movements in and out of the 
market 

making the decision to pun:hase or retain a product (eg term 
insurance) while presenting a higher than average risk fore~ample, 
a person diagnosed with cancer will pay the renewal premium for a 
YRT policy while a heallhy one may decide to lapse: in consequence. 
adverse selection can be expected to drive claims costs up 

companies associated (often through common ownership) with the 
onc in question 

the amount agreed between the insurer and the insured as being 
payable in consequence of a specified event. such as the theft of a 
motor car 

a form of variable annuity sold as a retirement income product in 
Australia 

understanding the interaction between assets and liabilities and 
managing them in a coordinated way; note that the acronym ALM 
is often used for asset- liability modeling. ie building a model which 
shows both asset and liability cash Rows and their interactions 

the original cost adjusted up or down to mo\'e toward the final value 
at maturity 

a periodic payment (often monthly). made for the remainder of the 
recipient's life or for a fixed term 

laws banning differential treatment of indh iduals on the grounds 
of certain characteristics such as age. gender. ethnicity and state 
of health: such laws may incorporate some form of conditional 
c)(emption for insurers 

• 



'" 
anti-selection or ad\'crsc 
selection 

anti-trust or anti-monopoly 
regulation 

appointed actuary or responsible 
actuary 

appraisal value (AV) 

arbitrage 

asset-liability management 
(ALM) 

asymmetric information 

auditor 

Authorised Depository (or 
Deposit-taking) Institutions 

automobile insurance or motor 
insurance 

back testing 

Bank for International 
Settlements (BIS) 

Basel Accords, Base! r. Basel I! 

best estimate 

best estimate liability 

Understanding Actuarial Management: the actuarial cOntrol cycle 

making the decision to purchase or retain a product (eg term 
insurance) while presenting a higher than average risk - for 
example. a person diagnosed with cancer will pay the renewal 
premium for a YRT policy while a healthy one may decide to lapse; 
in consequence, ad\'erse selection can be expected to drive claims 
costs up 

laws de~igncd to prevent the abuse of monopoly power 

an actuary who has a fOfmal responsibili ty. generally enshrined in 
legislation. in relation 10 the financial condition of a company 

one measuTC orthe value ora company, calcul31ed as the value of 
net assets plus the present value of future distributable earnings 
from existing business plus the ,"alue added by future new business 
from existing capacity 

the simultaneous purchase and sale of two equivalent assets at 
different prices, allowing a risk-free profit 

understanding the interaction between assets and liabilities and 
managing them in a coordinated way; note that the acronym ALM 
is often used for asset-liability modeling, ie building a modd which 
shows both asset and liability cash flows and their interactions 

where onc party to a contract has significantly more information 
material 10 the contraCI- for example. a major financial institution 
is better informed about the risks inherem in its products than is Ihe 
typical purchaser 

a person who chttks a company's processes and/or disclosures (cg 
financial statements) 

financial institutions, such as banks, building societies, credit 
unions and savings & loan associations, thaI are granted the right 
to take retail deposits subject to certain standards and prudential 
supervision 

insurance covering Joss or damage to the policyholder's vehicle 
<lnd possibly. damage caused by the insured's \ chicle to the person. 
'chicle or other property of any third party 

using past ellpcrience to lesl a model 

an international organization of central banks - see http;lIwww.bis. 
orgi 

wldcly-adopted rccommend:lIions on bank ing laws and regulations 
b;sued by thc Basel Committee on Banking Supervisiou 

an eSTimate (eg of an assumption or a liabiliTy) that is nOi intcnded 
to be either optimistic or conservative 

a liability calculated with no margin for the risk or ad\erse 
de\iations from the underlying assumptions 
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bonus (in relation to life 
insurance policies) 

book value or carrying value 

building society or savings & 
loan association 

business interruption insurance 

business model 

buy-out value 

callable bond 

capital 

capital guaranteed 

carrying value or book value 

cash 

cash flow matching 

cash managernent trust, also 
called money market account 

cash value or surrender value 

CO (as in "on the CD") 

CD (when referring to an 
investment) 

COO (collateralized debt 
obligation) 

583 

an addition to the sum insured which may be guar:IllIeed 
(reversionary bonus) or only allocated to policies termin:lIing in 
the immediate future (Ierminal bonus) 

strictly. the value (of an asset) shown in the eompany's accounts (its 
"books"'). but often used to mean the amortized purchase price as 
distinct from the market value 

(also known as a thrift) a non-bank fi nancial institution that accepts 
deposits and makes mortgage loans to people to buy homes 

insurance against loss of revenue arising as a consequence of other 
losses 

the way in which the company in question does business - for 
ellample. some companies set oul to have the lowest prices and 
others provide comprehensive advice or service 

(in relation to an annuity) enough Illoney to buy an equivalent 
annuity from a financially sound life insurance company 

a debt securi ty where the borrower has the option to repay early 

the amount held (or required to be held) by a company in order 
to cover expecled and potential losses: also. more generally, the 
resources (both debt and equity) which finance the business 

(in re lation to an investment) where Ihe product issuer has promised 
that the account balance will not be reduced by investment losses 

stric tly. the value (of an asset) shown in the company's accounts (its 
"books"), but often used to mean the amortized purchase price as 
distinct from the market value 

any instrument that can be immediately converted to money with 
no loss of value (eg money held in an "at call" bank account) 

choosing investments so that the cash inflow from the assets cxactly 
matches. in timing and amount, the cash outflow on liabilities 

an investment trust whose assets are cash and very short-term 
securi ties and that appears. to the investor. very similar to a bank 
account 

the amount payable to a policyholder if s/he decides to tcnninate 
the policy 

the CD-ROM that accompanies this textbo:ok 

certificate of deposit or term deposit. ie an investment where the 
issuer (usually a bank) agrees to pay a fixed amount of interest at 
the end of the tenn, which is typically between three and 12 months 
but could be longer 

a security created by packaging together the cash flows from a pool 
of debt 
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central estimate 

certificate of deposit (CD) or 
term deposit 

checking/cheque account or 
current account 

clearing house 

client 

collateral 

collateralized debt obligation 
(CDO) 

commission 

commodity product 

common law 

commutation 

compulsory third pany (CTP) 
insurance 

conditional tail expectation 
(CTE) or tail value at risk 
(TVaR) 

cOlllagion risk 

conventional or traditional life 
insurance 

convertible bonds or convcnib1c 
notes 
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the expcrted \'llluc of the liabilities 

.1n investment where the issuer (usually a bank) agrees to pay a 
fixed amount of interest al the end of the term. which is typically 
between three and 12 months bul could be longer 

a bank account against which the account holder can write checks 
(or cheques) 

codified wrillen law - as opposed \0 common law 

~m organization that improves the efficiency and reliability of 
settlement of transactions by standing between the two parties as 
the countcrparty 

(in the context of actuarial advice) the person or company soliciting 
the advice - including the actuary's employer 

assets used as security for a loan 

a security created by packaging together the cash flows from a pool 
of debt 

payment made to an intermediary, on an agreed basis, as a reward 
for securing or retaining business 

a product that is sold by many competitors in a very similar fonn 

law made by judges and established by precedent (on the ba~is that 
the samc fac ts should give rise to the same outcome) 

taking a lump sum payment in exchange for all or pan ofa pension 
or annuity 

insurance that is required by many govcrnments as a condit ion 
of registration of a vchicle and that covers death, disability and 
medical costs of a third party injured by the insured's vehicle 

tile expected loss in a specified period, given that the loss exceeds 
the VaR generally regarded as a more useful measure than 
VaR because it uses more infonnation about the tail of the risk 
distribution 

the risk that an adverse event in one institution has a negative impact 
on other institutions, affecting others in tum, causing a much larger 
and mOTe widespread problem (a domino effect) 

generally With-profit or panicipating whole li fe or endowment 
policies 

debt instruments that can be converted to equity under specified 
conditions and in a speci fied manner ~ for example, conversion 
may be at the holdcr's option at the end offive years, at a ratc of six 
shares for every S I 00 of principal 
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countcrp3rty risk 

coun dccisions and precedent 

credit crunch 

credit derault swap 
• 

credit insurance (ror businesses) 
or trade credit insurance 

credit insurance (ror individuals) 

credilor 

ercdit fi sk 

crit ical illness insurance. trauma 
insurance or dread disease 
insurance 

current accounl or checking! 
cheque account 

debt capital 

debtor 

declared bonuses 

decreasing term insurance 

deductible or excess 

derault 

deferred acquisition cost (DAC) 

"" 
the risk that the party on the other side or a transaction. panicularly 
an entity to which a risk has been transferred. fails to mects its 
obligations 

judges inlerpret the written law (if any) in relation 10 the mailer 
brought before the court. having regard to precedent (the desire to 
be consistent with previous decisions based on similar facts) 

a suddcn and prolonged reluctance to lend to potentially risky 
borrowers so that many businesses ha\'e great or extreme difficulty 
raising Ihe funds required to continue operating. with Ihe result thai 
economic activily is reduced 

a swap contract wilh a payoff in the event that the subject loan 
suffers a defined eveni such as a payment derault 

insurance sold to cover payment defaulls by customers 

insurance sold to cover the individual's repayments on loans in 
various circumstances 

a person or company to whom money is owed 

the risk ofloss from non-payment of an amount Ihat is due; can also 
apply to the risk of a fall in market value caused by a downgrading 
in the credit rating of a loan 

a contract paying a fixed schedule of benefits in the event of the 
diagnosis (or treatment) of one of a number or condit ions listed in 
the contmct 

a bank account against which the account holder can write checks 
(or chequcs) 

capital that is to be repaid wi th prescribed payments 

a person or company owing money 

amounts credited to policies as a result or a distribution of profit 

tenn insumnce with decreasing sum insured, generally designed to 
repay a mortgage or other decreasing debt with a lump sum 

the amount of a claim that must be met by the policyholder · used 
to reduce the claims cost and. hence. the premium by eliminating 
the need to administer small claims and by encouraging the 
policyholder to manage the risk of a c1a,im 

a failure to fulfill an obligation, especially in relation to loans 

an asset established on the balance sheCl. representing costs incurred 
al the point of sale (especially commissions) that are expected to 
be recovered rrom associated future revenue; by establishing this 
depreciating asset. the acquisi tion coSIS are charged to profit as the 
relevant income is earned 

• 
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deferred annuity 

defined benefit pensions or 
defined benefit superannuation 

defined contribution or money 
purchase supenlnnuation 

derivative instrument 

directors and officers (0&0) 
insurnnce 

disability income insurance 
(0[1), permanent health 
insurnnce (PH I) or income 
protection 

discontinuance solvency 

distributablc earnings 

divers ifiable risk 

diversification benefits 

dividend (in relation to life 
insurdnce policies) 

domino effect 

dread disease insurance. critical 
illness insurance or trauma 
insurance 

driver 

duration 

dynamic model 

Understanding Actuarial Management: the actuarial con trol cycle 

strict ly. an <lnnuity that starts after a sct term (eg when the annui tant 
turns 65) but deferred annuity policies generally provilk the option 
to lake cash rather than the annuity al maturity and are therefore 
usually sold and operaTed as savings contracts 

s.uperannuation where the retirement benefit is defined usually in 
tenns of years of service and final salary or salary averaged over 
a period 

superannuation where the retirement benefit is the accumulated 
value of contributions from the employer and employee 

a security whose cash flows are based on the price of some 
underlying usset or index 

insurance against liability incurred as a consequence of the 
insured's position in a company or cnterprisc 

a eontrnct th3t pays an income stream on disability as defined in 
the eontrnct 

the expectation that a company would have sufficient assets to meet 
its liabilities if it were wound up today 

amount earned by a product that can be paid to the owners of the 
business 

a risk that can be mitigated by diversification 

the benefits, generally relating to reduction in risk, of spreading 
exposure - eg the risk of losing half of your invcstment is reduced 
by investing in 20 different stocks rather than just one 

a distribution of profit to participating or With-profit policyholders 

the collapse of one institution can create a widespread loss of 
confidence, leading to a cascade of further collapses 

a contract paying a fixed schedule of benefits in the event o f the 
diagnosis (or treatment) of one of a number of conditions listed in 
the contract 

a thing tha t has an impact on something else - for cxample. 
investment income is a driver of profit 

in immunization theory. the discounted mean term 

a model that takes account of the likely response to any particular 
situation - for example, if an iteration of the model assumes a 
drop in interest rates, it might be assumed that management would 
therefore cut dividendslbonuses. or change their in\'estment strategy 
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Dynnmic SoI\'cncyTesling 
(DST) or DYmlmic Financial 
Analysis (DFA) or Dynamic 
Capital Adequacy Testing 
(DCAD 

economic capital 

eligible capital 

employers liability insurance or 
workers compensation 

embedded value (EV) 

endowment instlrance 

enterprise risk management 
(ERM) 

equity (as a principle) 

equity (as an investment) 

equity (on a balance sheet) 

equity capital 

estate 

excess or deductible 

exchange.tradcd funds (ETFs) 

external forces 

587 

projecting a company's solvency under diffcrent assumptions, to 
assess its ability to withstand adverse experience 

the amount of capital needed to ensure that II finn remains solvent 
over n certain time period with a specified probability 

capital of a form considered by prudential supervisors to be 
appropriate to be taken into account in assessing financial strength 
- for example. it \vould generally exclude temporary capital (such 
as most debt) and items of doubtful value in the event ofinsolvency 
(such as goodwill and other intangible assets) 

insurance for liabil ity of employers for compensation of employees 
for injuries and death associated with employment 

one measure of the value of a company. calculated as the value of 
net assets plus the present value of future distributable earnings 
from existing business - unlike an appraisal value, no allowance is 
made for future new business 

a policy that pays the sum insured (including any bonuses) on the 
death of the life insured during a specified term or on the insured's 
survival to the end of the lenn 

an expression in general use, meaning risk management across a 
business (enterprise) 

literally "moral justice." a core principle adopted by actuaries in 
relation to discretionary decisions stich as the allocation of profit 

shares (stock) in a company 

the excess of assets over liabilities - also referred to as available 
capital 

capital provided by the owners or shareholders 

that part of the capital of a wi th·profit fund that docs not clearly 
belong either to policyholders or to shareholders; the estate provides 
support for guarantees and other risks borne by the with-profit fund 
for the benefit of policyholders 

the amount of a claim that must be met by the policyholder - u~d 
to reduce the clai ms cost and, bence, the premium by eliminating 
the need to administer small claims and by encouraging the 
policyholder to manage the risk of a claim 

derivatives that are equivalent to a unit trust passively invested in a 
particular index 

forces that affect the product. service or scheme on which the 
actuary is .... orking but that are outside the actuary's conln)l or 
sphere of influence 

• 
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