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1. INTRODUCTION

1.1 The background to the production of this paper is somewhat involved, but
is necessary for an understanding of why it contains what it does. Readers who
are familiar with recent developments in the valuation field may proceed straight
to Section 2.

1.2 Statutory valuations of long-term insurance business under the Insurance
Companies Act 1982 (‘the Act’, which superseded the 1974 and 1981 Acts) and
the Insurance Companies Regulations 1981 (‘the current Regulations’) have now
been prepared by actuaries for some years. Similarly the guidance issued by the
profession to Appointed Actuaries, specifically GN1 and GN8, has also
remained substantially unchanged over that period. The time was opportune for
valuation practice to be reviewed in the light of recent experience.

1.3 In particular, in the recent past, considerable attention has been given to
the need for actuaries to ensure that their reserves are resilient to financial (and
other) changes. An informal note issued by the Government Actuary to
Appointed Actuaries dated 13 November 1985 indicated the magnitude of
fluctuations in asset values that he regarded as a reasonable test for this purpose.
This test is described in Section 2 of the current paper.

1.4 Lastly, although the current Regulations in general apply to linked
business as they do to non-linked, it was always the intention that they should be
supplemented by more specific regulations for the valuation of linked business.
The Government Actuary’s Department (GAD) indicated that they now wished
to formulate suitable requirements under such further regulations for consider-
ation by the Department of Trade and Industry.

1.5 Forall these reasons, therefore, late in 1985 the Institute and Faculty Joint
Working Party with the GAD (the ‘Joint Actuarial Working Party’, or ‘JAWP”)
was re-established to consider these issues. To assist the JAWP, in April 1986 the
Institute and Faculty Councils set up a further Working Party, the Joint
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Research Working Party on Valuation Regulations (the “‘VRWP’ or just the
‘Working Party’) to investigate topics within the broad areas described in §§ 1.2
to 1.4 above, as requested by the JAWP. It is the work of the VRWP that has led
to the preparation of the current paper.

1.6 The VRWP has also been considering, among other things, the practical
implications of the above mentioned resilience test for non-linked business, the
possibility of devising a more soundly based test than the current one (which is
recognised as being somewhat arbitrary), and methods of evolving a ‘working
rule’ for determining a future expense inflation assumption for incorporating
into statutory valuations. In an ideal world the Working Party might have
preferred to present one comprehensive (but possibly incomprehensible) paper
covering all these topics—a sort of ‘grand plan’ for statutory liability valuations.
In practice it transpired that the work in respect of linked business was best
presented first so that ideas could be discussed at a time when the views of the
profession could still influence the Regulations and guidance that might emerge.
Thus, with the strong encouragement of the JAWP and the two Councils, the
current paper has been prepared covering proposals for Regulations and
professional guidance for the liability valuation of linked long-term insurance
business only. Perhaps it is just as well that we do not live in an ideal world!

1.7 The members of the Working Party (chaired by Mr D. E. Purchase) are the
authors of this paper. However the bulk of the work of its preparation was
undertaken by Mr C. M. Johnson assisted by Mr A. E. M. Fineand Mr P. J. L.
O’Keeffe. The Working Party as a whole, while accepting full responsibility for
the content of this paper, would like to acknowledge its gratitude to those three
members for their major contribution. In addition we would thank Messrs S.
Benjamin, C. S. S. Lyon and R. J. Squires for their valuable help during the
preparation of the paper for publication. Finally, we should stress that the views
put forward here are entirely our own, and not necessarily those of our firms.

1.8 In order to assist the Working Party in its work, and to establish the
current views held by actuaries of linked companies, a questionnaire was sent in
February 1987 to about a dozen such offices. The responses were most helpful to
the Working Party and many of the ideas put forward have been used in the
preparation of this paper.

1.9 The remainder of this paper is structured as follows:

Section 2 describes the GAD’s resilience test (already mentioned) and
mentions some practical aspects of its application.

Section 3 outlines the basic principles that the Working Party considers should
underlie the system of regulation.

Section 4 describes in some detail the valuation bases considered suitable for
linked business.

Section 5 deals specifically with the application of the resilience test to linked
business.

Section 6 considers some practical points.

Section 7 summarizes our conclusions and recommendations.
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1.10 Many of our proposals seem to us more suited to form part of guidance
from the profession rather than formal regulation. However we do not see the
precise dividing line as critical, and we welcome other views on this topic—as
indeed we do on all the ideas we have put forward.

1.11 Valuation Principles for Linked Business

1.11.1 Some knowledge of the principles of linked business and its valuation is
required and a brief summary is given below. For those unfamiliar with the
subject, it is also recommended that the Actuarial Education Service monograph
by Squires® and the paper by Brown, Ford, Seymour, Squires and Wales® be
read.

1.11.2 In general, reserves for linked business consist of two parts, a ‘unit
reserve’, which matches that part of the liabilities expressed in units of whatever
link is appropriate (the unit fund), and a ‘sterling reserve’ (sometimes known as
the ‘non-unit reserve’), which is intended to cover the liabilities which are not
linked to those units, such as mortality, morbidity and expense reserves.

1.11.3 The sterling reserve itself may have more than one component. The
major component will be the Discounted Cash Flow (DCF) reserve, which is
established by discounting future cash flows, both positive and negative, over the
term of the policy. ‘Other’ components may consist (inter alia) of specific
surrender charges, and the value of guaranteed insurability options and other
rider benefits.

1.11.4 The unit reserve and the sterling reserve may not be, and indeed usually
will not be, independent. In particular, an item of positive cash flow to the
sterling reserve will very often be an annual management charge expressed as a
percentage of the unit fund. In order to gauge this cash flow, some estimate has to
be made of the anticipated rate of growth of the value of units. At the same time,
some estimate has to be made of the rate of future inflation to be applied to
current expense levels. As the fund management charges often provide for a
significant part of the renewal expense costs, the relationship between the unit
growth and inflation estimates is one of the key features of the valuation basis.

1.11.5 The reserve as a whole is subject to the constraints that negative
liabilities should be eliminated to the extent that a policy should not be treated as
an asset (neither should the total reserve be less than the surrender value), and
that once established a sterling reserve should not require further capital
injection from the shareholders (or the free assets of a mutual office).

2. RESILIENCE TESTING AND THE WORKING RULE

2.1 As already mentioned, in recent years considerable attention has been
given, by GAD and by Appointed Actuaries, to the need to ensure that reserves
are resilient to financial changes, as required under Regulation 55. At the First
United Kingdom Actuarial Convention, in Birmingham, on 12 September 1985,
Mr C. L. Cannon of GAD described the ‘working rule’ which was being used by
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the Department when felt necessary.® Although there was some initial surprise,
actuaries soon became more used to the idea of the test. After the market
movements of October 1987 any remaining doubts as to the extent of the fall to
be tested are surely academic!

2.2 The test was promulgated more widely through the Government
Actuary’s memorandum to Appointed Actuaries dated 13 November 1985, a
copy of which is reproduced, with permission, as Appendix 1. In essence the test
requires actuaries to consider the adequacy of their reserves in the context of
immediate falls in asset values of 25% in equities (and similar investments,
including property) and also the changes in values equivalent to a rise, or a fall, of
3% in the yields on gilt-edged and other fixed-interest stock. This memorandum
was followed by Temporary Practice Note 2 to GN&, issued by the Institute and
Faculty to members in May 1986 and contained in the Institute’s current
Members’ Handbook on page D/67.

2.3 Ttshould be noted at this point that ‘mismatching’ is here being used in the
specific context of a difference between the effect of a change in market yields on
the aggregate value of the assets and the effect of the same change on the
aggregate value of the liabilities (to quote TPN2). This is sometimes described as
‘big bang mismatching’ to distinguish it from the ‘cash flow (mis)matching’ of
traditional actuarial theory (the importance of which is also emphasized in the
Government Actuary’s memorandum). For this reason some have advocated
phrases such as ‘resilience testing’ for the newer concept. Whilst this might be
more apt, the ‘mismatching’ usage is already dominant. In this paper both
phrases will be found but ‘mismatching’ is always used (unless specifically stated
otherwise) in the context of an immediate change in asset values.

2.4 Whilst on terminology, the GAD test as a whole, including the numerical
values set out in §2.2 above, will normally be referred to in this paper as the
‘working rule’: the term ‘benchmark’ is sometimes used with a similar meaning.
Phrases such as ‘unit growth rate’ will, unless clearly stated otherwise, be used in
the sense of growth from all causes, both capital and reinvested income, but
before deduction of any charges as a percentage of the fund. The growth rate is
that of the underlying assets, not the unit price.

2.5 In the course of its investigations the Working Party has, as indicated in
§ 1.6, been considering both the philosophy and the detail of the working rule. It
is hoped that these investigations will lead to publication of further work in due
course. In the meantime, however, in the remainder of this section we touch on a
few aspects in the interests of greater clarity, or where needed for later sections of
this paper.

2.6 The rise or fall in gilt yields of 3% is unambiguous, since the dividend flows
on a gilt are guaranteed. The meaning of a 25% fall in value for equities and
properties is less clear: should one assume a rise in yields, a fall in earnings, or
some combination of the two? At the end of TPN2 it is indicated that a rise in
yields may be assumed when applying the current test, the earnings being
unaffected. However, as a basis for the later development of mismatching
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reserves for linked business, it is helpful to consider equity price falls in a little
more detail.

2.7 Yield and Earnings Effects

2.7.1 The discussion in this paragraph is based on the simple model of Price =
Earnings/Yield (where Earnings refers to Dividends or Rents as appropriate)
used in the Maturity Guarantees Working Party report. Other, more complex,
models have been constructed, but the simple model has already found
reasonable acceptance and is sufficient to illustrate the influences involved.

2.7.2 The market yield changes from day to day and can move quickly.
However, it is not unreasonable to model the yield as if it has an underlying long-
term level around which the actual yield at any point in time fluctuates. The
further the actual yield is from the long-term level, the more likely it is to move
back towards it. This is the approach adopted by the Maturity Guarantees
Working Party, of course, and it accords with practical intuition.

2.7.3 Earnings change more slowly. Over time they have normally shown
growth, but can reduce. Once a reduction occurs, it is less likely to be a short-term
feature. Indeed a fall in earnings for any individual equity may well be the
harbinger of further bad news. Thus, earnings changes are more ‘permanent’—
there is no ‘long-term’ level as there may be for yields. Again, this represents the
approach adopted by the Maturity Guarantees Working Party.

2.7.4 From these considerations it is clear that a fall in value resulting from a
fall in earnings should be regarded as having a longer term effect on asset income
and asset values, whereas a fall in value caused by a rise in yield has no effect on
asset income. The effect of a yield rise on asset values may or may not be long-
term, depending upon where the yield after the change stands relative to the long-
term yield level, but whatever the case, the yield rate has risen. Of the two
changes, it is immediately clear that the fall in earnings is the more serious
problem.

2.7.5 An important corollary to this is that the current —25% mismatching
test is at the weak end of its possible range, operating as it does via yield and
leaving earnings unchanged. However, in his remarks at the Birmingham
Convention® Mr C. L. Cannon indicated that more extreme asset movements
should also be tested. Giving 4+ 5%/ —40% as an example, he mentioned that at
that stage an actuary might reasonably have recourse to the margins contained in
the minimum standards under Regulations 56 to 64 (and make provision for only
a modest level of bonuses), whilst for even more extreme changes in conditions
the actuary could rely on the explicit solvency margin in addition to margins in
the reserves.

2.8 Coherence

2.8.1 Another area of some difficulty relates to problems of coherence. Should
the test be modified if substantial changes in values have occurred just before the
valuation date (or are known to have occurred just after it)? In testing for
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resilience to the assumed benchmark changes, must the actuary assume a
succession of such changes into the future?

2.8.2 In fact the answer to the second question above, as indicated in
paragraph 8 of the Government Actuary’s memorandum (Appendix 1) is ‘no’—
to the relief, no doubt, of actuaries generally. On the more general issue it should
perhaps be noted here that the current test is not regarded as a ‘scenario test’ and
it is not intended that it should become so. In other words, it does not represent a
hypothesis about future economic events, but is a purely mechanical process for
testing that Regulation 55 can be met. Thus, for example, recent movements in
value are ignored. Other parameters are set to maintain the same ‘severity’ of test
compared with the situation before the fall. However, as with yield and earnings
effects, it may be helpful to consider coherence problems, from a more theoretical
standpoint, in a little more detail.

2.8.3 Any mismatching test will, of course, be subject to some coherence
problems. The objective should be to leave in the test the coherence risk which is
actually present in real life and to reduce to a minimum any which is created
artificially by the test.

2.8.4 Providing that the part of the test dealing with the possibility of an
earnings fall is of reasonable weight, there should be no artificial coherence
problem from this source. That is, if earnings have fallen just prior to the
valuation, it is fully correct that the mismatching test in the valuation examine a
further fall. As argued above, when earnings go down they are likely to have
moved to a lower path more permanently. A further fall is not improbable.

2.8.5 Moving to look at the yield situation, an office’s management will
presumably monitor matching continuously, via immunization analyses and so
on. Significant market movement should trigger readjustments to the matching
position in appropriate areas—for example, a gilt portfolio may be restructured
to re-base an immunization. To some extent then, the coherence problems may
be reduced by timely management action. Nevertheless, where substantial
movements occur very close to the valuation date and for asset holdings not
driven by guarantee considerations, there will remain the problem of whether a
further yield rise is likely and by how much.

2.8.6 One way to deal with this would be to establish a more flexible test in
which the yield risk to be examined varies in extent according to the relationship
of the yield on the valuation date with the long-term yield. A table might be used
in which the higher the actual yields stand, the lower the additional asset
weakening from further yield increase which must be tested. This would require
further investigative statistical work, but should be achievable. The initial work
could also establish what the long-term yield should be taken to be for equities
and properties independently. The long-term yield should also be subject to
periodic review. Perhaps every fifth year might be a sufficiently frequent interval
for this.

2.9 In concluding this section, we return briefly to the severity of the current
working rule. In terms of market fluctuations actually observed, it describes
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movements which might be expected to occur (over fairly short periods) every
decade or so. As such, it is probably perceived by the profession as a reasonable
minimum ‘external’ standard to use in normal circumstances, and one which
companies should be able to satisfy without difficulty. Its ‘internal’ effect is not,
of course, equally stringent for all companies, and varies, for example, with the
asset mix: for non-linked business the statutory net premium method of
valuation can also introduce distortions. It is an open question (which we do not
intend to answer here) whether the optimum test skhould be of this order of
‘objective’ severity, or whether a more stringent test would be desirable.

3. BASIC PRINCIPLES

If further Regulations are introduced to define more specifically the methods
and parameters by which long-term business, and in particular linked business, is
to be valued for statutory reporting purposes, those Regulations should meet the
following basic principles.

3.1 Legislation should be well defined, and secure coherence of outcome from
year to year.

3.2 The purpose of any margins created by the Regulations and any other
legislative provisions should be clear, particularly in the current environment of
statutory solvency requirements.

3.3 Unnecessary overlap of margins should be avoided. (Appendix 2 lists the
current statutory position, which is seen by many as involving layering of margin
on margin.)

3.4 Legislation should seek to regulate companies in a timely and effective
way, in order to protect the interests of the consumer. However, it should not be
so burdensome as to restrict companies’ ability to provide service at competitive
cost: it is the consumer who will pay for the expenses of compliance and for
margins set up.

3.5 Evenhandedness is essential. This applies not only to different providers
within the life insurance industry, but also to providers of similar services in the
wider Financial Services environment.

4. VALUATION BASES FOR LINKED BUSINESS

4.1 Introduction

4.1.1 This subject has been explored before, notably by Brown et al. in their
1978 paper ‘Valuation of Individual Investment-Linked Policies’.”¥ Their
conclusions are so important, and remain so relevant today, that we reproduce
the summary of conclusions from their paper in Appendix 3. Conclusions (2), (5)
& (10) have already been dealt with in Regulations, and the Working Party
accepts and agrees with all the conclusions set out in the summary. (In particular,
point (1)—that a gross premium cash flow approach to valuation is essential for
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investment linked business—has been implicitly assumed as applying through-
out the remainder of this paper.)

4.1.2 What follows draws on this earlier work. It seeks neither to reiterate old
ground unnecessarily nor to cover every nuance of linked business. Our intention
is that actuaries should have regard to the spirit of the proposals where they do
not specifically deal with individual features of policies.

4.1.3 Paragraphs 4.2 to 4.10 below discuss the key unit-linked valuation
parameters, their interrelationships and impact, together with other reserving
issues. Suggestions are made as to how Regulations might approach the setting of
valuation bases. It is important to stress right at the outset that these would be
subordinate to Regulation 54. If prudence dictates that actual bases should be
stronger for an office’s particular circumstances, then the actuary should apply
appropriately stronger parameters. Aspects which might more appropriately be
dealt with in professional Guidance Notes are also covered.

4.2 Unit Growth Rates and Renewal Expense Inflation

4.2.1 The search for specific values to attach to the rates of unit growth and
cost inflation is largely futile. Different time periods of observation will yield
different results. Different offices’ own unit performance and cost experience will
vary widely. Any basis suggested will be capable of some criticism. Overall, it
seems preferable to avoid specific parameters as far as possible and instead
provide guidelines for acceptable relationships between growth, cost inflation
and discounting rates.

4.2.2 In general the use of relationships like these, if soundly based, gives the
flexibility to deal with a wider range of economic circumstances—in both the
external world and an office’s own situation. It also means that the discretion of
actuaries is not unnecessarily hampered. Further, if used correctly, such an
approach should ultimately lead to greater real coherence of reserves and more
durable long term rules—circumstances can change to make any predetermined
rates inappropriate.

4.2.3 The form of the guideline relationships has been considered. Two
methods are possible, one which starts from a consideration of gross investment
conditions and the other from conditions net of tax. These are described in
§§4.2.5 and 4.2.6. In each case the approach is set out as a proposal. Whilst most
members of the Working Party tend to favour the gross approach, the issue is not
clear-cut and discussion is needed before deciding which form should ultimately
be established in regulations or guidance—probably the latter.

4.2.4 After consideration, the Working Party believes that the proposed
relationships should be seen as reasonably firm guidelines, but not as hard
minima. Thus, whilst a weaker approach should only be used in the light of other
important features of current economic conditions, an appointed actuary would
be left with the discretion to use the basis of his choice—and must then be
prepared to justify that to the regulatory authorities.
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4.2.5 The Gross Approach

4.2.5.1 The gross unit growth rate before management charges is selected in
the light of market conditions and longer term expectations.

4.2.5.2 The proposed guideline is then that renewal expense inflation is taken
to be 2% p a. below the gross unit growth rate (or at a higher level) This reflects
the view that, in the 1uug term, gross investments will produce real gi‘O‘v'v'th of 3%
p.a. over RPI, earnings will grow 2% p.a. faster than RPI and renewal expense
inflation (being a mixture of price and earnings inflation) will be 1% p.a. above
RPI. ‘Economies of scale’ or improvements in efficiency may be expected, but
should not be anticipated. Prudence dictates that these should only be taken into
account when they have actually been achieved.

4.2.5.3 The net unit growth rate before management charges is the gross rate
netted down at a long-term rate of tax which is reasonably cautious and
appropriate to an office’s linked business as a whole. A moderately cautious
choice for this long-term tax rate will avoid too frequent changes. The selected
rate may reflect the current levels of tax provision made from the linked funds,
but it should be at least as conservative as the result based on the progress of the
business on a closed fund basis. It would not be prudent, nor would it follow the
current Regulation 61, for the tax provision to rely on the continuance of new
business to maintain a net inflow position, with attendant longer deferral of
actual realizations of capital gains.

4.2.5.4 In passing, it is observed that the long-term tax rate selected may well
be different from the rate of relief applied to expenses.

4.2.5.5 In favour of the gross method it could be argued that some types of
fund link are not suited to the net approach, and pensions business requires the
gross method anyway. It may appear to the outside world to be a more
straightforward and logical approach.

4.2.6 The Net Growth Basis

4.2.6.1 The proposed guideline is that the unit growth rate net of tax but
before management charges be not greater than the renewal expense inflation
rate. The gross rate before charges is then derived from the net rate using a long-
term rate of tax selected as described above.

4.2.6.2 The net growth rate is arguably a better start point than the gross,
because many investors in the market are net investors, often with higher tax
rates than those appiying to a life office. (in fact, the central premise underiying
the net approach is that in practice these investors have a greater influence on the
market than gross investors.) In the long term, net investors may not be willing

prn\n'rlpre of inance unlese thev achieve a real rate of return. (Thigig true also for
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the unit-linked policyholder, who will be more likely to surrender in the face of
sustained negative real growth in his units.) For most of these net investors, a real
rate is likely to be measured against RPI. If renewal expense inflation grows 1%
p-a. faster than RPI in the long term, as described above, the use of a net unit
growth rate equal to the renewal expense inflation assumption implicitly offsets
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the real rate of return the net investor would seck, against the higher than RPI
cost inflation the office may expect to suffer.

4.2.6.3 One of the attractions of the net method is that it reduces the need to
define specific margins within a minimum basis, although of course the zero net
real rate of return is implicit.

4.2.7 A Comparison

4.2.7.1 Three simple examples of these structures are shown. In these
examples, long-term tax rates are assumed to be 30% (Franked), 35%
(Unfranked) and 25% (internal fund deduction on Chargeable Gains). In each
case expense inflation is significantly greater than the rate of capital growth (well
over 1% greater), so to reflect the indexation allowance only a small part of the
gains has been taken as chargeable. The ‘net growth rate’ in the gross approach is
derived from the components of the total gross rate and the assumed rates of tax.

4.2.7.2 For the purposes of the comparison, the net growth rate components
in the Net Approach are consistent with the gross components in the Gross
Approach, subject to small roundings. The aggregate long term tax rate is shown
prior to any increase being made to add an element of caution.

4.2.7.3 A comparison of the inflation rates in the examples shows the Net
Approach to be more conservative at lower growth rates and the Gross

Gross Approach A B C
Gross growth rate
Franked income 2:8% 3-5% 4:5%
Unfranked income 1% 1-5% 2:0%
Gains—chargeable 5% 1-0% 1-5%
—non-chargeable 2:0% 4:0% 6-0%
Total 6:0% 10:0% 140%
Expense inflation 4:0% 80% 12:0%
Net growth rate 4-8% 82% 11:6%
Aggregate long term
tax rate 20:0% 180% 17-0%
Net Approach
Net growth rate
Franked income 1-9% 2:4% 3:2%
Unfranked income 5% 1-0% 1-3%
Gains—chargeable 4% 8% 1-1%
—non-chargeable 2-0% 4-0% 6-:0%
Total 4-8% 82% 116%
Expense inflation 4-8% 82% 11-6%
Gross growth rate 6:0% 10:0% 14-0%

Aggregate long term
tax rate 20:0%  180% 17-0%
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Approach at higher growth rates. This is the result of the ‘gearing’ effect of the
fixed 2% differential in the Gross Approach. The exact cross-over point between
the two methods depends upon the assumed mix of the taxable components and
the tax rates applied.

4.3 Discount Rate for the Sterling Reserve

4.3.1 The discount rate used to calculate the present value of the Discounted
Cash Flow (DCF) component of the sterling reserve should reflect the assets
currently matching the reserve, the likely future pattern of the DCF reserve (i.c.
how it will increase or decrease over time) and the rate at which the finance for
any future net reserve increases can be invested.

4.3.2 The future investment rate for this purpose should not be subject to the
“7.2% restriction’. This is a consistency point, in that the move to active growth
and inflation rates in other parts of the basis should be followed through to this
parameter too. In particular, within any mismatching test (see § 5.2) the actuary
may well need to use a different rate. Where this is so, the revised rate to be used
will be dictated by the nature of the matching assets and how their yield has
moved under the mismatching test.

4.3.3 If the statutory 7-5% of yield margin in the current Regulation 59
continues to apply in any revised regulatory environment, then it should, of
course, be applied before arriving at the final discounting rate for the valuation:
thus, if the net rate being earned on matching assets is 8% p.a., the discounting
rate would be at most 8% x -925=7-4%.

4.3.4 This general approach to determining the discount rate correctly gives
some implicit offset between the effect of higher growth and higher cost inflation
in the calculation of the cashflows year by year, and the discount rate then used to
capitalize them. Higher inflation rates will probably increase the net cash
outflows, since they reduce the relative weight of fixed margins in a policy—such
as the bid/offer spread on a fixed regular premium. However, those higher
resulting cashflows will then be given a lower present value by the higher
discounting rate.

4.4 Renewal Expense Provision

4.4.1 Within this section renewal expenses are primarily seen as being those an
office will incur as a continuing entity. However, in accordance with current
Regulation 61, the actuary should also have regard to the effect of the office
ceasing to transact new business.

4.4.2 Renewal expenses can be related to a range of items, the most usual
being the annualized premium, the unit fund, or the number of policies in force.
In practice, it is undoubtedly true that a substantial part of the direct servicing
expenses relates to number of policies. (Overhead expenses may be less related to
numbers of policies, although some part will be.) The valuation basis most nearly
reflecting the true incidence of costs is, therefore, one which has an opening
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expense loading (on which the inflation assumption operates) which is on a per
policy basis.

4.4.3 Some offices use such bases. Others load expenses in relation to the
annualized premium or the unit fund. These latter methods, whilst incorporating
a sufficient amount of renewal loading in total, lead to cross subsidy from the
larger policies to the smaller. Our belief is that, in most normal circumstances,
this cross subsidy has a more significant effect on the necessary sterling reserves
than the relationship between unit growth and cost inflation. That said, the
opening expense loading does of course apply in combination with the assumed
unit growth and inflation rates, and moderate conservatism in each area can
reinforce and lead to significant conservatism in the resulting reserves.

4.4.4 A purist must therefore conclude that expense loadings which are
substantially on a per policy basis are the most appropriate for statutory
valuation, because they avoid the risks inherent in cross subsidy situations. In
this case the risk with other loading bases is that lapse and surrender rates will be
highest amongst the larger policies, leading to inadequate loadings from smaller
policies, with a consequent need to support reserves with further finance.

4.4.5 Those not using expense loadings related to contract count might well
argue—perhaps very reasonably—that this risk is unlikely to be realized in
practice. Indeed, intuition suggests that the reverse might be expected—that is,
that the smaller contracts will experience the higher withdrawal rates.

4.4.6 The whole question is therefore one of forming a balanced judgement,
within which prudence is fundamental. Tt seems unnecessary for Regulations to
dictate the form in which provision for renewal expenses is made, but we suggest
that professional guidance draw to the attention of Appointed Actuaries the
potential for future loadings inadequacy if loadings are not primarily based on
numbers of contracts.

4.5 Mortality

There is little need for comment on mortality bases, as the principles for linked
and non-linked business are identical, and Regulation 60 applies to both with
equal force. However, there are two aspects worthy of a brief mention. The first
relates to options included in contracts, for example to vary the sum assured,
which may involve potential changes in the mortality risk. Even where there is
protection against future anti-selection, constraints can be imposed (e.g. by the
rules for ‘qualification’) and the actuary may need to consider whether further
reserves are needed. Secondly, although many modern linked contracts include a
right to the office to vary the mortality table used for charging, its freedom to act
may again be constrained, for example by a ‘rate guarantee’ or ‘minimum period
of cover’, for marketing or administrative reasons, or by references to ‘published
tables’. Thus if experience becomes adverse, for reserving purposes it may not be
adequate merely to rely on this right to increase the mortality deductions made.
(We return briefly to this aspect in §6.5.)



Liabilities of Linked Long-term Insurance Business 567

4.6 Lapses and Surrenders
4.6.1 Current legislation requires that lapses should be ignored, unless lapses
increase reserve requirements, in which case they should be included.

4.6.2 Pension Policies

4.6.2.1 Many unit-linked pension plans require higher reserves on a paid up
basis than an in force basis, especially at short durations. This is particularly true
for those policies with initial units which are actuarially funded to the maximum
extent. Unless there are other sources of charge (e.g. an expense charge taken by
unit cancellation) these contracts require extra reserves when they move from ‘in
force’ to ‘paid up’, as the potential future premium and unit management charge
margins reduce, possibly to zero. Maintenance costs, on the other hand, may well
reduce but they do not cease.

4.6.2.2 The strictest interpretation of the current Regulations is therefore that
the valuation should assume that each policy is made paid up at the worst
possible time from the point of view of the office. The DCF reserve required
would then be the greatest reserve under the various possible futures, each future
being projected using appropriate assumptions.

4.6.2.3 This approach would be extremely complex to apply on a policy by
policy basis, and is very stringent. As the paid up reserve problem normally
reduces with policy duration, an easier and only slightly weaker alternative is
recommended, which is to assume that the policy is made paid up on the
valuation date. The DCF reserve required would then be the greater of the ‘in
force’ and ‘paid up’ approaches.

4.6.2.4 In accordance with the statutory requirement to write off commission
advanced to agents but not yet earned, the paid up reserve should not include any
credit for potentially recoupable advanced commission.

4.6.3 Life Policies

4.6.3.1 Withdrawals here normally reduce reserves, since most policies are
surrendered for cash rather than made paid up, thereby releasing any existing
DCF liability. Taken across a portfolio, the statutory approach of not permitting
any allowance for lapses is generally one of the most stringent assumptions in the
range of possible bases.

4.6.3.2 Whilst no change is recommended, life policies are covered here for
completeness and because it is important to recognize that the current statutory
approach of ignoring lapses incorporates a potentially significant margin in the
reserves required. This should particularly be borne in mind when considering
the relationship between unit growth and cost inflation (see §4.2), since lapse
rates will interact with actually experienced real growth rates. That is, negative
real growth and no lapses form an unrealistic and harsh combination, since it is
unlikely that policyholders will watch negative real growth erode the value of
their savings over the longer term—there are a wealth of advisors today ready to
persuade them to change investment medium!
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4.7 Commissions

The reserving process should include adequate allowance for any future initial
and renewal commission payments. Where commissions have been advanced but
are not yet earned, the DCF approach used should harmonize with the
accounting treatment of the advanced commissions when establishing the
surplus arising in a period.

4.8 Regular Withdrawal Plans

4.8.1 Both single premium and regular premium contracts can include the
option to take regular ‘income’ by way of withdrawal. The regular withdrawals
reduce projected unit funds and can therefore increase reserve requirements.
Further, the making of the payments is likely to increase renewal expenses
(although in practice this increase may not be particularly significant).

4.8.2 For contracts with regular withdrawal options which are currently in
operation the valuation liabilities should reflect their impact. This can be done
specifically by incorporating the withdrawals in the DCF projection. Alter-
natively, the actuary can apply approximate methods providing that these do not
produce lower reserves: for example, by suitable reduction of the unit growth rate
for contracts subject to withdrawals.

4.8.3 We discuss the problem of contracts including an option of withdrawal
payments, but where no such payments are currently being made, in § 6.1.4.

4.9 Variable Management Charges

4.9.1 Some contracts give the office the right to increase management charges.
There are two main situations. Firstly, where the management charge level is
normally increased regularly and is so described in literature at the time of sale.
Secondly, where the management charge level is normally expected to remain the
same, but where it gives the office protection against possible future adverse
circumstances.

4.9.2 An example of the first is an annual administration charge increased in
line with RPI. An example of the second isa -75% p.a. fund-related charge which
the office has the right to increase at some future stage, perhaps subject to some
overall ceiling, such as 1-5% p.a.

4.9.3 These two situations are, of course, fundamentally different. In the first
case, policyholders’ expectations are that the charge will increase. In the second,
their expectation is that the charge will not normally be increased.

4.9.4 From this it follows that, in the first case, future increases in charge can
readily be accepted in the valuation basis—perhaps subject to the caveat that
these must be within reasonable bounds. For example, the assumed growth in the
current actual level of charge should not exceed the RPI rate underlying the
renewal expense inflation assumption.

4.9.5 The second case is less clear. On the one hand, policyholders’
expectations imply that an increase above the current level should not be
included when establishing liabilities. On the other, with the statutory valuation
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viewed as a solvency test, there is an argument that inclusion should be
permitted.

4.9.6 The approach which we recommend is to permit inclusion subject to the
condition that the actuary state the extent and timing of any assumed increase.
Further, guidance should remind the actuary that, when establishing reserves
which take credit for an increase, he should take account of the ramifications of
the increase, which could include:

(a) The effect of increasing the charge on lapse experience, including any
necessary higher paid up reserves and the impact on renewal expense
loadings of renewal overheads being spread over the fewer policies
remaining in force.

(b) The effect of the increase on new business levels—in particular the impact
of any reduction on the recoverability of new business overhead expenses.

(c) Any allowance necessary for the time delay before any increase can be put
into effect.

(d) Any allowance necessary for the costs of introducing the increase—
notifications, queries, processing costs, etc.—on the basis that these arise
at the date from which the increase is assumed to take effect.

(e) The effect of the higher charges on any assumptions made in the
calculation of the statutory solvency position. For example, if the increase
is considered likely to stimulate sizeable withdrawals, any ‘implicit’ future
profit margin might need to be reduced.

4.10 Capital Gains Tax Reserves
4.10.1 Terminal Deduction Policies

4.10.1.1 Certain linked contracts, generally of an older design, are directly
linked to outside unit trusts and have a terminal deduction made from the
benefits payable, to provide for Capital Gains Tax (CGT). Because the office may
well be able to pass on units from terminated policies to new and continuing
policyholders, the rate of terminal deduction for CGT is frequently less
(sometimes significantly less) than the full rate if the units were actually sold back
to the trust managers. Terminal deductions made are then generally accumulated
in a separate ‘account’ and used to meet future CGT as actual realizations occur.
The reserve for prospective CGT in a statutory valuation is often taken to be
simply this accumulated account.

4.10.1.2 This reserve may be weak for statutory purposes, because it does not
allow for the possibility of very high rates of surrender. This can be illustrated by
taking the extreme event of 100% surrender. The maximum amount then
available is the reserve (i.e. accumulated terminal deductions) together with any
technical reserves released, such as DCF liabilities, and the maximum terminal
deduction that could be made from the surrendering policies.

4.10.1.3 This latter amount must have regard to the prices ruling at the time
units were reallocated to the surrendering policies, not the original base price for
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CGT purposes. The actual additional tax payable, on the other hand, would be
ascertained by following the effect of any necessary disposals through the office’s
entire tax computation. For this purpose the CGT payable by the office at the
time of disposal will have regard to the original base price. This problem was
aggravated by the introduction of indexation because the indexation offset is
calculated by reference to the March 1982 price, whilst policyholders expect the
indexation allowance on their policies to be by reference to the price ruling at the
time units were ‘reallocated’ to their policies.

4.10.1.4 For prudence, offices should be required to provide statutory reserves
for prospective CGT by reference to the principle of high levels of surrender,
allowing for the potential increase in actual taxation, less released technical
reserves and the maximum amount of tax that could be debited to policyholders’
funds in the circumstances.

4.10.2 Policies Linked to Internal Funds

The majority of modern linked contracts do not involve terminal deductions.
Instead they involve linking to an internal fund of the office with units at prices
net of prospective CGT. In this situation there is normally no reserving problem
because the CGT liability falls on the unit fund. (For internal funds which do not
allow for prospective CGT in the unit price the situation is as described above in
§4.10.1.)

4.10.3 Non-Linked Policies

Evenhandedness is important, and similar principles should be applied to non-
linked business also. There is, though, a mitigating point here. Equities, for
example, may be matching the non-linked liabilities. On surrender, the equities
may have to be sold, creating a CGT liability. However, the surrender value
could be significantly less than the actuarial reserve, and where the surrender

value is not guaranteed, it could be reduced to compensate for any additional
CGT liability.

5. MISMATCHING RESERVES FOR LINKED BUSINESS

5.1 Introduction

5.1.1 Just as the reserves of linked policies are calculated as the sum of two
components, a unit reserve and a sterling reserve (see §1.11), it is sensible to
approach the determination of mismatching reserves by reviewing the effect of
changes in asset values on these two components separately.

5.1.2 In the event of a change in investment conditions as envisaged by the
working rule, there should in general be an equivalent change in value of the unit
fund and of the unit reserves and so any mismatch should be of a minor nature.
This approach can be somewhat too sanguine in practice, and the implications
for unit reserves are discussed further in §5.7. The sterling reserve and
corresponding assets however will be directly subject to the mismatching test.
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5.1.3 One important element in the consideration of mismatching reserves is
the interaction between unit and sterling reserves. Depending on the product
design a significant part of the positive cash flow to be measured by the sterling
reserve, particularly in the later years of a contract, will be fund related
management charges, usually expressed as a percentage of the value of the unit
fund. In such circumstances any change in the anticipated growth of the unit
reserve will have a direct bearing on the required level of sterling reserve.

5.1.4 Ifthe fallin unit funds arises as the result of a fall in earnings there would
be no increase in the expected growth of the unit fund and hence the contribution
to the sterling reserve from future management charges would fall. This leads
certainly to higher DCF reserves.

5.1.5 However if the fall arises from an increase in market yields, the effect will
be reduced initial unit prices but there may well be correspondingly increased
expected future unit growth. In Appendix 4 we demonstrate that for a 25% asset
value fall the extent of this increase would be one third of the present running
yield for the fund link where the future earnings stream is assumed to be
unchanged.

5.1.6 In these circumstances it is possible for sterling reserves to fall since
investments from future premiums will grow at a faster rate and even existing
unit funds will recover, given sufficient time. The extent and direction of any
change will depend upon the source of any reserves required. DCF reserves
required to cover short-term outgo would need extra finance because future
premiums have little impact and there would be insufficient time for the unit price
to recover fully for existing unit funds. On the other hand, the DCF reserves may
be necessary because of cash outflows many years into the future (from long-term
renewal expense growth for example), so here the result may well be a reserve
reduction. Equally an increase in asset values may demand greater reserves as a
result of a correspondingly reduced future unit growth rate.

5.1.7 We understand that so far as the GAD’s interpretation of the current
working rule for linked business is concerned, the sterling reserves must be
calculated at an unchanged growth rate and will accordingly increase. However
in our view this approach is too rigid to be reasonable for linked business, and in
this section we do not assume that the constraints of the current working rule are
perpetuated.

5.2 Discounting Rate

5.2.1 The discounting rate used to calculate the DCF reserves may also be
affected by the change in market conditions assumed in the mismatching test.

5.2.2 The revised discounting rate would be ascertained in the manner
described in §4.3. That is, it would depend on the assets supporting the pre-
change reserves, the further assets available to support any increase in DCF
reserves required by the mismatching test and the likely future pattern of the
revised DCF reserve.
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5.3 Renewal Expense Inflation

5.3.1 If the test, by operating through yield rather than earnings, results in an
increase in the unit price growth rate, the Appointed Actuary will need to
consider the extent to which the renewal expense inflation assumption should
change. Following through in full the guideline relationship described in §4.2
above would, of course, lead to an exactly parallel increase in assumed expense
inflation. In many circumstances this would demand a substantial increase in
sterling reserves (see §5.5.3 and Appendix 5). In turn this very significantly
increases the overall stringency of the test, particularly when compared with the
method of application described by TPN2 for non-linked business. (There,
consequent changes in inflationary expectations are effectively ignored, pri-
marily because the net premium method does not deal explicitly with inflation
and further because the whole of the yield increase may be brought through into
revised valuation interest rate assumptions. That is, no part of it need be deemed
offset against the inherently higher expected future expense inflation implied by
equivalence with our linked proposals.)

5.3.2 Beyond this stringency point, there are other potential objections:

— adjusting the inflation rate moves the position from simply an asset
fluctuation mismatching test into the realms of inflation assumption
fluctuation reserving.

— there are practical problems, with different asset mixes leading to different
changes in inflation, according to the income content in the total
investment return.

5.3.3 Inthelight of all these points, the Working Party believes that, whilst the
guideline relationship between the unit growth and inflation rates should
continue to be borne in mind, the relative firmness of that recommendation
should be relaxed when applying the mismatching test.

5.4 CGT Reserve Movements

The amended asset values following the application of the mismatching test
will lead to corresponding revisions to any CGT reserves. In turn this would
either cushion the extent of the unit price change, where the CGT reserve was
established within the unit pricing calculation, or lead to adjusted direct CGT
reserves where the terminal deduction method applies.

5.5 Mismatching Tests for Sterling Reserves

5.5.1 It will be seen therefore that a thorough application of a mismatching
test would involve the calculation of DCF reserves on a number of different
bases; firstly on the assumption that the fall in equity prices leads to an increase in
market yields, and testing for all combinations of changes in the valuation
discounting and the renewal expense inflation rates, and secondly testing for the
situation where the equity price fall is as a result of a drop in earnings with no unit
growth rate changes.
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5.5.2 Moreover the extent of any price fall or change in unit growth rate will
depend on the nature of the assets in the unit fund and the CGT position,
requiring separate tests for each individual link, a rather meaningless compli-
cation where cheap and ready switching between funds is available to
policyholders. Finally the discounting rate may itself be affected by the
mismatching test and any additional reserve requirement revealed.

5.5.3 Examples

Appendix 5 provides a range of examples which illustrates the possible
reserving impact of parameter changes. For a simple annual premium policy and
a single premium policy in turn, these include:

m g o w»

The start point, ‘pre-test’ example.

A post-test example with all the price fall taken via yield, but with no
change to the valuation discounting rate.

A post-test example with all the price fall taken via yield and with the price
fall also being assumed to result in a higher discounting rate.

and E. As B. and C. but with the renewal expense inflation rate increased in
line with the increased gross unit fund rate of return.

A post-test example with all the price fall taken via earnings. (Hence there
are no unit growth rate or renewal expense inflation rate changes.)

5.6 To avoid the multiplicity of (expensive) valuation projections which we have
shown to be necessary to apply a mismatching test fully, the following
simplification is suggested, that:

(@)
(b)
(©
@

©

For all linked life business taken together, and for all linked pensions
business taken together, the ramifications of a 25% fall in asset values are
followed through.

For this purpose, the 25% value fall be also applied to gilt holdings.

No fall need be included for cash and deposits with under one year to
maturity, if these are placed with recognized financial institutions.

The resulting average unit price fall, an average revised future unit growth
rate and the average revised DCF discounting rate be applied unlformly
across life and across pensions business respectively.

This simpler test be applicable only to the computation of the mismatching
reserve needed in respect of Discounted Cash Flow sterling reserves under
linked policies. (This reflects the fact that for linked business any
mismatching test outcome for these reserves is a ‘second order’ effect
only.)

5.7 Mismatching of Unit Reserves

5.7.

1 All the comments made so far are in the context of unit liabilities which

have been fully matched by unit asset purchases. In practice, offices sometimes
run ‘over-funded’ or ‘under-funded’ positions.
5.7.2 Where there is over-funding and the assets involved are not used to
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match mathematical reserves, then the mismatching tests will not apply.
However where over-funding is used to match policyholder liabilities beyond the
corresponding linked liabilities, then the mismatching tests should, of course, be
applied.

5.7.3 Generally speaking, under-funding is a higher risk practice than over-
funding, particularly in the solvency test sense of the statutory valuation.

5.7.4 A fall in the linked assets is not really a problem in the under-funded
situation, since the unit price falls and the office will normally benefit, as it can
purchase units to move to a matched position at a lower cost. In this case then,
the mismatching test is real and must be applied, but it is a +25% movement
which should be tested. The test conditions need extension to +25% to deal with
this point.

5.7.5 Some argue that over-funding in one fund can reasonably be offset
against under-funding elsewhere, providing that the links involved are suffi-
ciently similar. For this to hold good in practice, the offsetting links would need
to be very clearly similar. Defining ‘similar’ leads quickly to subjective
judgement. Indeed, the question may be asked as to why the under/over-funding
mismatch position is being run at all if the links are so similar.

5.7.6 Any permitted offsetting should therefore be strictly controlled, requir-
ing clear similarity and perhaps subject to an over-riding offset limit, expressed as
a percentage of the value of the underlying funds involved. Similar principles
should apply to ‘shadow funding’ and funds linked to external indices.

5.8 Temporary Under- and Over-Funding

In some circumstances, under- and over-funding may result from very short-
term timing differences between unit allocation to policies and unit creation in
the unit funds. Some may feel that a full mismatching test represents a severe
standard in this situation. However, we take the view that the risk is present
whatever the cause, that the full mismatching test should be met and that the
office can deal with any problem this produces via tightening unit control. In the
normal course of events the differences should be small in relation to the funds as
a whole, and the mismatching test therefore not too significant: if the differences
are not small then they should not be disregarded.

5.9 Overlapping of Margins

5.9.1 Legislation should avoid unnecessary overlap of margin on margin. It is
inappropriate that any amendments should simply create an additional layer of
reserves under the roof of Regulation 55, whilst ignoring all the other existing
protection set out in Appendix 2. A number of changes to the existing situation
may be required.

5.9.2 Firstly, the 7-5% of yield margin may no longer be necessary. This is
discussed further below. Next, the 7-2% p.a. maximum future yield on new
investments fits badly with the specific rates for linked business proposed by the
GAD from time to time in the past. Finally, Maturity Guarantee reserves



Liabilities of Linked Long-term Insurance Business 575

established using the methods recommended by the 1980 Working Party®
already allow for mismatching against the guarantees. Indeed the recommended
basis provides a severe test at the low ruin probabilities involved and such
business should be excluded from any further test.

5.9.3 One possible way to address overlap is to draw up rules which divide a
25% total fall between earnings effects and yield effects, accompanied by the
removal of the 7-5% of yield margin. This would be done on the basis that with
mismatching specifically addressed—in a way which covered both yield and
earnings—and solvency requirements providing the statutory financial cushion,
there was no longer any justification for a yield margin.

5.9.4 Thus the following alternative suggestion is made: that the 7-5% of yield
margin be viewed as reflecting the impact of an earnings reduction of 7-5%. It
would then remain for the office to test the impact of a 25% fall in asset values
under the assumption that the remaining 17-5% of that fall corresponds to a yield
increase. Such a test fits in broadly with existing legislation and is unambiguous.
It also seems a reasonable practical combination of the earnings and yield effects.

5.9.5 For a unit-linked contract the unit price would fall by 25% whilst the
growth rate increase would reflect only the 17-5% component coming from the
yield. Again this seems a reasonable overall test.

6. SOME PRACTICAL POINTS

6.1 Evenhandedness

6.1.1 As commented already, in considering valuation regulations it is
important that the outcome is evenhanded as between non-linked business and
the risk that involves, and linked business and the different risks it carries. This
applies both to minimum reserving bases and to the likely burden of expense of
compliance.

6.1.2 Under current legislation some differences already exist:

(a) Valuation bases for liabilities more specifically cover non-linked business.
Linked business therefore currently enjoys more freedom, although
actuaries are of course expected to value within the spirit of the
Regulations.

(b) On some individual issues an inconsistent level of detail seems to be
required. For example, linked offices are now obliged (by the D.T.I.
Guidance Notes rather than by the Regulations) to supply full details of
the undiscounted values of actuarially funded units. In the non-linked
context, this is parallel to asking offices to provide details of the un-
zillmerized reserves.

(¢) Linked business with maturity and surrender value guarantees is subject to
the unofficial (but effective) standards set out in the report of the Maturity
Guarantees Working Party.® The resulting reserves can be seen as ‘shock
proofing’ the guarantee portfolio at a level which practical experience
shows to be a severe standard to comply with. In practice, most non-linked
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endowment contracts carry substantial maturity guarantees and the
position of non-linked business has similarities with that for linked
policies. Equivalence of practice would therefore lead to a requirement for
non-linked offices to apply ‘shock proofing’ tests of corresponding
strength to their guarantees.

Such inconsistencies of approach should be avoided, if possible, when drawing
up further regulation or guidance. There are several areas for care in this context.

6.1.3 Renewal Expenses

6.1.3.1 As argued in §4.4 above, a reasonable proportion of renewal costs
should be loaded on a per policy basis. Further, the whole thrust of debate on
linked regulations is toward specifically loaded inflation of expenses.

6.1.3.2 These issues are valid for non-linked policy reserves as well as for
linked reserves. It would therefore seem inappropriate to establish approaches
which demanded that linked offices develop reserves including these features,
whilst not requiring non-linked policy bases to address the same issues by way of
explicit allowances.

6.1.3.3 As it currently stands, the net premium approach defined by
Regulations tends to push towards reserves in which future expenses are covered
by a flat, premium related loading. This would need modification to put non-
linked policy reserves onto an equal footing.

6.1.4 Regular Withdrawal Plans

6.1.4.1 The subject of allowing for regular withdrawal plans in reserving was
discussed in §4.8. There it is recommended that offices should properly reflect
existing withdrawal plans in valuation bases.

6.1.4.2 Some have gone further, suggesting that all policies which contain the
option to put a regular withdrawal plan into effect should be valued as if the
option were exercised immediately. This would particularly affect unit-linked
single premium bonds, of course. The suggestion seems to us unrealistic and
unrepresentative, and should not be made a requirement. Not all policyholders
invest for income and those who do normally establish a regular withdrawal plan
from outset. Some policyholders may subsequently choose to start taking
withdrawals, but others will cease to do so. A parallel can again be drawn with
non-linked policies, where an equivalent suggestion might be that all policies
containing a non-forfeiture provision must be valued by following through the
long-term ramifications of all policyholders putting that facility into effect
immediately, then taking the greater of that result and the ‘in force’ reserve.

6.1.4.3 Having made these comments, it is also important to state that the
individual actuary should monitor the experience of his office. If this shows a
rising proportion of policyholders taking withdrawals, then any necessary
further reserves should be established.

6.1.5 Valuation Systems
6.1.5.1 Because the original linked offices were largely new entrants to the
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market, they tended to develop computerized valuation methods which used the
gross premium discounted cash flow approach, with future items of income and
outgo separately identified, year by year.

6.1.5.2 Traditional valuation methods evolved before the days of computers
when grouping and approximation were essential. Even though offices may now
be carrying out valuations policy by policy, this evolution (as well as other
influences) has left a situation where the net premium, formula-based approach is
dominant for non-linked business.

6.1.5.3 To some extent, it can be seen as unfair if this evolutionary difference
should lead to approaches for linked offices which are more stringent in effect and
more costly to administer.

6.2 Surrender Charges

6.2.1 The Discounted Cash Flow component of the sterling reserve for a
policy, calculated by examining the projected income and outgo in each future
year, is normally constrained to be positive or zero. However, the total sterling
reserve can be negative, for example where the office has the right to deduct a
surrender charge from the policy on early termination. In order not to infringe
Regulation 63, of course, the magnitude of the resulting negative sterling reserve
must not exceed the unit value.

6.2.2 The consequence of this Regulation 63 restriction is that, when applying
the mismatching test, it may be necessary (depending on the precise approach
adopted) to restrict the amount of surrender charge for which credit may be
taken. The surrender charge should be treated as an offset to the sterling reserve
rather than directly against the unit reserve because the structure of policies is
normally such that the unit liability must be matched in full by unit purchases.
From all this it can be seen that the question of the allowance or disallowance of
negative sterling reserves is one of whether the surrender charge can be
appropriately matched, or not.

6.2.3 A fuller exposition of one possible approach, which may help to clarify
the principles involved, is given in Appendix 6. However it is clear that in a
valuation the actuary should examine the position, viewing the surrender charge
as an illiquid asset. This examination will make clear the extent to which any part
of the surrender charge should be excluded from account on matching grounds.
That is, beyond that part excluded by virtue of not treating the policy carrying
the charge as an overall asset in accordance with Regulation 63. From the point
of view of regulation then, there is no particular need to introduce special
consideration for negative sterling reserves resulting from surrender charges.
However, it may perhaps be worth making some guiding comment that the
actuary should have due regard to rates of interest and marketability when using
surrender charges to offset other liabilities.

6.3 Negative Units
6.3.1 Many newer generation linked contracts involve negative unit balances
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in their initial years, as mortality, expense and morbidity deductions begin before
unit allocations from premiums start to be made.

6.3.2 Where this is the situation, the Regulations require that any overall
negative liabilities must be eliminated, of course. That is, if DCF + Unit Reserve
{(UV) is negative, an additional sterling reserve is required to bring the total to
zero.

6.3.3 For unit matching purposes, the office may offset negative unit balances
against positive in the operation of its unit funds. Taken in the main this is an
acceptable approach for practical, continuing management. However, some care
is needed since offsetting negative units effectively results in under-funding of
positive units in the statutory valuation. This leads to a direct mismatching risk,
as unit price increases lead to higher sterling reserve requirements to zeroise the
total reserve. That is, if Total Sterling Reserve + UV =0 and UV becomes more
negative because the unit price increases, then Total Sterling Reserve must
become more positive to maintain the zero total.

6.3.4 There is no offset to this amongst the positive unit balance contracts, of
course, since a contract with a positive unit balance needs all its unit growth to
finance its own unit reserve increase.

6.3.5 The effect of all this is very similar to the under-funding position
discussed in § 5.7, leading to the conclusion that where negative unit balances are
offset against positives, the mismatching test may require relatively substantial
mismatching reserves.

6.4 Formula Reserving Methods and Grouping

6.4.1 Many have expressed concern over the costs of establishing and
maintaining DCF reserving calculation modules. These can be very demanding
in both human and computer resources. Significant support therefore exists for
the permitting of formula reserving methods and contract grouping which reduce
the overhead involved in applying the full DCF approach on an individual
contract basis.

6.4.2 The danger is that these approaches can understate reserves by implicitly
permitting cross subsidy between contracts. Thus although practicality suggests
that formula methods and grouping should be permitted, guidance should
require that the results be soundly tested, be based on an adequate number of test
points and such that the reserves established are not less than those which would
be required by an individual policy DCF process.

6.4.3 A further proposal, to restrict the application of formula methods and
grouping to a limited proportion of the business, such that the reserves for major
products are calculated contract by contract, has some appeal, but the Working
Party does not go so far as to recommend this. However, there is a strong case for
requiring individual policy calculations to support any negative sterling reserves
being set up.

6.5 Highly Flexible Contracts
6.5.1 Modern policy design has reached a stage where the policyholder may,
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in effect, have a very wide range of options open to him, perhaps continuously
over time. An example is the facility to select a sum assured level within widely
separated upper and lower bounds, under contracts where mortality is paid for
by monthly deductions from units.

6.5.2 It may not be possible for the statutory valuation to deal with all of the
possible options and option patterns because of the enormous complexity
involved. This practical point must be recognized. Nevertheless, the actuary
should deal with all significant discrete options and have regard to actual
experience for others which may have an impact on the reserving position.

6.5.3 To continue the example given, if the mortality charging basis produces
a significant profit margin, then the actuary should monitor the volume of
increases and reductions in sum assured. If a pattern of net reductions revealed
itself, the actuary should make appropriate allowance in the cash flow
projections. One way to achieve this, of course, would be to take no credit for any
mortality profits in the DCF projections.

7. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

The following is a brief summary of the conclusions and recommendations we
put forward in this paper.

7.1 The problem of coherence should be addressed via a more flexible test rule
which has regard to current market yields. (See §2.8.6.)

7.2 Specific parameters should be avoided by legislation as far as possible.
(See §4.2.) ‘

7.3 Guidelines should be established for the general relationships between
unit growth (before deduction of charges), renewal expense inflation and price
inflation. (See §4.2.)

7.4 The purpose of any margins created by legislative provisions should be
clear and unnecessary overlap of margins should be avoided.

Particular points following from this are:

(a) The ‘7-2% restriction’ should be removed to fit in with both a more active

approach to parameters and the mismatching test. (See §§4.3.2 and 5.9.)

(b) The statutory 7-5% of yield margin is unnecessary once detailed
mismatching reserve bases are introduced and should be removed or
incorporated into the test itself. (See §5.9.)

(c) The Asset Regulation limitations should be reviewed. Either shareholders’
assets should be excluded from the effects of the limitations or they should
be included when calculating the limits themselves.

(d) Mismatching reserves should not overlap with Maturity Guarantee
reserves. (See §5.9.)

7.5 An appropriate proportion of renewal costs should be loaded on a per

policy basis. (See §§4.4.6 and 6.1.3.)

7.6 Pensions reserves should be calculated on both an ‘in force’ and a ‘paid up’
basis and the higher reserve held. (See §4.6.2.)

7.7 The Discounted Cash Flow reserving process should include adequate
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allowance for future initial and renewal commission payments. (See §4.7.)

7.8 Regular withdrawal plans should be properly incorporated into both
single and annual premium policy reserves. (See §4.8.)

7.9 If credit is taken in the valuation for the exercise of a right to increase
renewal charges and this is not in line with policyholders’ normal expectations,
the effect of exercising the right must be properly followed through all aspects of
the valuation. (See §4.9.)

7.10 For prudence in the statutory valuation, prospective CGT reserves for
terminal deduction type policies should be established against a high lapse rate
assumption. (See §4.10.)

7.11 The mismatching test may lead to higher unit growth rates and (possibly)
higher valuation discount rates as a result of assumed asset value falls. (See §§ 5.1
and 5.2.)

7.12 Forlinked business where the mismatching test is being followed through
to the secondary effect on Discounted Cash Flow sterling reserves, there is
practical justification for a simplified mismatching test. (See § 5.6.)

7.13 The mismatching test needs to include the effect of a +25% movement in
equity and property values to be complete. This particularly applies in the
context of under-funding of unit liabilities, but could apply more generally to any
under-matching situation. (See §5.7.)

7.14 Over- and under-funding offsetting should be restricted only to very
similar links and even there a conservative maximum fund percentage should be
permitted for offset. (See §5.7.)

7.15 Surrender charge matching requires particular care. (See §6.2.)

7.16 ‘Negative unit’ reserves are a special case of under-funding. (See §6.3.)

7.17 Formula methods and grouping should be permitted, subject to adequate
testing. (See §6.4.)

7.18 For high flexibility contracts, caution should be exercised in taking credit
for margins which policyholders have the ability to influence. (See §6.5.)

To ensure evenhandedness and avoid any anti-competitive impact, the above
recommendations should, where appropriate, be followed through into non-
linked business reserving. In our view it would be inequitable to introduce these
requirements for linked business alone.
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APPENDIX 1

MEMORANDUM TO APPOINTED ACTUARIES
FROM THE GOVERNMENT ACTUARY

VALUATION RETURNS IN RELATION TO SOLVENCY MARGINS

1. Ttis apparent from my Department’s scrutiny of companies’ 1984 returns
that many actuaries have not appreciated the full impact of the changes in
the Accounts and Statements Regulations which came into force in March
1984 to give effect to the solvency margin requirements. Many companies
have received letters drawing attention to aspects of their 1984 returns
which do not appear to meet the new requirements, and the DTI with
GAD is considering these on a company by company basis. Many of the
points which are causing difficulty are in fact mentioned in the guidance
notes on the preparation of annual returns issued by DTI in September
1984. My purpose in writing to you, in common with all other Appointed
Actuaries to U.K. authorised companies, is to draw your attention to
these guidance notes and also to explain rather more fully the background
to and the nature of the changes in the regulations. I hope that any
misunderstandings can be cleared up in time for the preparation of the
next set of returns, which for most companies will be as at 31 December
198s5.

2. The problems seem to arise from the interaction of several factors:

(i) The solvency margin requirement itself which means that a clear
distinction must be drawn between the actuary’s reserves and any
free reserves in the life fund available for solvency margin.

(ii) The market value basis laid down for the valuation of assets. The
balance sheet and statement of solvency in the Accounts and
Statements Regulations are constructed around this concept.

(iii) Many companies prefer to maintain their life assurance funds at
book value, rather than writing the fund up or down to market
value each year. It is not intended to whittle away this facility, but
there is no doubt that it adds to the complications.

3. The valuation regulations require actuarial reserves to be calculated on a
prudent basis. Regulation 55 covers mismatching reserves, which ensure
that the company can continue to maintain reserves meeting the minimum
criteria in the face of changing investment conditions.

4. Although, in Schedule 4, an actuary may set his reserves in the context of
the book value of the life assurance fund, for the purposes of the balance
sheet and the statement of solvency (Forms 9, 10 and 14) the reserves have
to be set in the context of the assets broadly at market value, as required by
the asset valuation regulations. In other words the Schedule 4 valuation
has to be justifiable by reference to market values, or additional reserves
will need to be set up. In concept there are two sets of mathematical
reserves, relating to book and market values respectively. Only the excess
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over the total ‘market’ reserves, which have to be sufficient to cover all
foreseeable liabilities including contingencies arising from mismatching,
can be counted towards the solvency margin. In practice the main
elements of a ‘book’ valuation basis, such as interest and mortality, are
likely to be appropriate for both valuations, but additional provision may

T
be needed for, e.g., mismatching or capital gains tax liabilities, in order to

move from a ‘book’ to a ‘market’ basis. If any of these items have been set
against the margin between market and book values of assets, it is
necessary to know how much of this margin has been so used, as only the
remainder can count towards the solvency margin. This addition to the
Schedule 4 mathematical reserves has to be mentioned in the Actuary’s
Certificate and shown in a note to Form 14.

. Thus, in order that GAD can examine valuations in the usual way, the

nature and extent of the provision for mismatching and CGT liabilities
needs to be stated in the Fourth Schedule Only then can a view be taken
aha tha + far the anls <ho n tha ratnirne Thig ic the
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background to paragraphs 7.7.6-7.7.7 and 12.6-12.8 of the DTI guidance
notes.

. Neither the valuation regulations nor the Institute and Faculty guidance

notes lay down a specific basis for the calculation of mismatching reserves,
so this is left to the professional judgement of the actuary. GAD’s function
is to advise the DTT how each company stands having regard to the DTI’s
responsibilities under the Act. While GAD applies its professional
judgement in formulating such advice, we need some rule against which to
assess the adequacy of mismatching reserves. Obviously this becomes

al tha alla tha of fra +
more crucial the smaller is the excess of free assets over the required

solvency margin, but it would be untenable for DTI to operate the
regulations on the basis that specific mismatching reserves need be set up
only where the cover for the solvency margin is low, but that stronger
companies need not bother and may thus overstate the cover for their
solvency margins.

. In general it is GAD’s longstanding practice to formulate its own internal

working rules after looking at the way in which established companies
have treated the question, which thus needs to be set out in their Fourth
Schedules and after considering any Institute, Faculty or other papers on
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. As regards mismatching reserves, the present working rule has regard to

current investment conditions and to the tempo and scale of past changes.
The present rule was stated at the Birmingham Convention; very briefly
we would compare the company’s reserves with the ability to meet the
requirements of the Regulations (other than Regulation 55) given an
immediate rise or fall of 3% in the rate of interest and fall of 25% in equity
prices.

Naturally companies should also look at their mismatching provisions on
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the basis of cash flow matching, over a wide range of investment
conditions, but this would be in the context of a gross premium valuation
rather than the net premium valuation required by the regulations. These
tests need not be fully described in the Fourth Schedule as a matter of
routine, the amount of information to be shown would depend on their
significance for the company concerned.

10. The essential point, however, is that Fourth Schedule returns will in future
need to give greater detail as to the manner of assessment of mismatching
reserves and provision for Capital Gains Tax.

11. Before the valuation regulations and guidance notes were written, there
were extensive discussions in the Joint Actuarial Working Party compris-
ing representatives of DTI, GAD and the Institute and Faculty. It is now
intended to reconvene the Group to consider problems arising. This note
is not intended to pre-empt the Joint Working Party in any way. I am
writing to you now because it seems necessary to clarify as soon as possible
what we will be looking for in the forthcoming returns. I hope this will be
helpful.

13 November 1985
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Proposals for the Statutory Basis of Valuation of the
APPENDIX 2

STATUTORY POSITION: EXISTING MARGINS AND PROTECTIONS

. Future yield limitation for net new investment of 7-2% gross (after 3 years).
. 7-5% compulsory margin in yield on existing asset holdings.
. Asset Regulation limits to prevent ‘too many eggs in one basket’ or taking

credit for certain trading assets (e.g. loans to agents).

Regulation 54 on prudence.

Regulation 55 on ‘nature and term’ and ‘appropriate provision against the
effects of possible future changes in the value of the assets’.

Solvency Requirements.

Maturity Guarantee Reserves (unofficial standards).

Policyholders’ Protection Act.

The working rule for mismatching test requirements, as an expansion of
Regulation 55.
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APPENDIX 3

SUMMARY OF ‘CONCLUSIONS AND RECOMMENDATIONS’ FROM ‘VALUATION

—

10.

OF INDIVIDUAL INVESTMENT-LINKED POLICIES’ (1978)
By Brown, Ford, Seymour, Squires and Wales ( Ref. 2)

A gross premium cash flow approach to valuation is essential for
investment-linked business.

Total reserves should be separated into two main constituents, namely, the
unit reserve and the sterling reserve.

. A matched position should normally be maintained and the unit reserve

taken as the value of the matched units. If a matched position is not
maintained a mismatching reserve is required.

. Sterling reserves should be calculated policy by policy so that future cash

flows are covered without recourse to additional finance.

. The sum of the unit reserve and the sterling reserve must not be less than

the current surrender value.

. The sterling reserve should be such as to ensure that the conditions in 4 and

5 above can be satisfied in the future on the valuation assumptions and,
subject to this, the sterling reserve may be negative.

Approximate methods of performing the valuation, such as the grouping
of similar policies or the derivation of a formula, are permissible provided
they can be shown to produce overall reserves at least as great as those
produced by the cash flow approach applied to individual policies.

. Certain reserves, such as maturity guarantee and capital gains tax

reserves, may be determined on an aggregate basis with appropriate
allowance for withdrawals.

The actuary should state clearly his chosen assumptions which should
have been consistent with the standard of adequacy implicit in the
proposed valuation rules.

Modifications to the form of the Department of Trade Returns are
required for investment-linked business.
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APPENDIX 4

UNIT PRICE GROWTH RATE FOLLOWING A YIELD INCREASE

This appendix discusses how a price fall arising from a yield increase would
feed through into the future growth rate. The logic does not explicitly deal with
tax, but the symbols can be read as being net, where appropriate.

An equity has price P and has just paid a dividend D/(1+ G). The Income is
expected to grow at rate G per annum (so the next dividend is expected to be D).

If all market conditions are stable and the dividend is as expected, the value of
the equity in 1 year’s time will thus be P-(14+G).

Suppose now that the current market yield increases such that the equity is
repriced at -75P, with dividend and dividend growth rate unchanged. If again all
future conditions follow through as expected, the value of the equity in 1 year’s
time will be -75P-(1+ G).

An internal unit link into this equity would simply look like the equity itself,
together with a roll up of dividend receipts.

So, in the initial case, the opening unit price would be based on P and the
closing unit price on D+ P-(1+G).

The unit growth rate is then found from [D+ P-(1+ G)])/P=[D/P]+1+G.

That is, the growth rate is [D/P]+G.

Similarly, in the second case we have:

Opening price from -75P

Closing price from D+-75P+(1+G)

Growth rate from [D+-75P+(1+ G))/-75P=[D/75P}+1+G
Growth rate=[D/-75P}+ G

The unit price growth rate therefore rises by

D/ 75P—D/P=(1/75—1)-D/P=D/3P
Put into words, the unit growth rate rises by a third of the pre-change running
yield.
Although the logic looks at just one equity, it can be seen to generalize fairly
readily to any asset portfolio.
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APPENDIX 5

UNIT-LINKED POLICY CASH FLOW PROJECTIONS
SUMMARY OF RESULTS

Key features of the cashflow projection
Increased  Increased  Increased  Resulting

income DCF renewal DCF
Appendix Premium vield discount expense reserve
number frequency Test rates rate inflation &)
5.1.1 Annual Pre-fall position 156-30
51.2 Annual Fall via Yield Yes No No 71-37
5.1.3 Annual Fall via Yield Yes Yes No 60-08
5.14 Annual Fall via Yield Yes No Yes 569-87
S.1.5 Annual Fall via Yield Yes Yes Yes 466-50
5.1.6 Annnal Fall via Earnings No No No 247-98
5.2.1 Single Pre-fall position -00
5.2.2 Single Fall via Yield Yes No No 27-69
523 Single Fall via Yield Yes Yes No 26-04
524 Single Fall via Yield Yes No Yes 331-40
5.2.5 Single Fall via Yield Yes Yes Yes 274-58
5.2.6 Single Fall via Earnings No No No 176-50

Note: In each of the above cases the policy projection period was restricted to 40 years. The detail of
the individual results is shown under Appendix 5.1.1 to 5.2.6.



Proposals for the Statutory Basis of Valuation of the

588

18rs Y
5L°S 100°0
1950 100°SL

HLAD¥S i
it | il

*N011180d WELINI

100°11 Wil
LS NIY9 379Y3UVHI-NON
18L°0 NI1VS 378¥38U¢H)
108°1 J40INT QN0
100'¢ JHCINT q3anvLd
Hin0¥8 o

§80u8 NiLl

{3BUVHD WKINFU-34d) t 31V HINOUS 1IN 30 NAODIV3SE

1°1° 11aN3ddY

—————

S1N3NNED

T06°4
100°6
1808

LI 0L/L9Y
1
10041
180

NOLLI3CONd ROT HEYD AJIVGd OIMIT LINA

LYY INRGISIA NOLLWOTVA
NOLLYTANT 35N3dX3 TUMINY
(S3XYL % S39UUHI ¥3L4Y) HIMDNB LIND

ALLTYINO0N

(31 (13IN) 35N3dX3 TUAINN
0Y34dS ¥3440/018 + NOLLVIOTW
JRIVHD ININIOUNUN TUNINT

{3 3WA 1IN WILIN
(3} Q34NSSY WNS
AJN3ND3IYS NRINIEd

(3) WAIN3Yd TWINNY
- zazcawcww

-~ m—

LETR L0



fs

UNITE

PROJECTION

Liabilities of Linked Long-term Insurance Business 589

o™~ - ~> -] < - ~0 oo O O - ~O O € v DN # i 113 -0 I~ D O~ ©
= SR es O S AN AN R RRNRARERRALISLBBSERSESST
e
]
- &
a > .
<
»
(¥ -
S -
= o
=

Cash |
Flow |

! Cost | Expense | Outgo | in Year | Reserve |

=
: < O - T O~ O D
o ~omo~-—mnr\ —GMU‘JWNE‘IO"&*OI\"‘O‘@QU‘ mmwocov\ogmnom
L and vt e NN N O MMM NN OO0 O N W ~0 00 0~ v 3 N A " -DO0~ M
et v et vt OO TN TN MY M D M -
-4 OI"NP”N ~O N o «'-‘0' 3 w0 v OB N D l\'\“l’“ﬂ-‘ Inlecd 2] PY et P vt U3
- h@N&m”hN’N“@N“O’O‘*ON*—O‘ moomnﬂo—ooﬂs«amnoh‘
E — et et et DS CNCNCN TN MY M ) W W NN W) O~ O~ O~ - 0N - M) -0 O3 O~ P U QOMI-DO-M
vt et g et vt vt O OO P MDD M
o
L - L bt d O~ 00 m OO < <
LI EZENNIRIERRS223333353383238833833838388833
~O w3 O~ W O D s KD -0 G0 0 O 00 M S0 W (NGO O O~ P v O D S 1D A s T e © D -t U0
3335350552033 8 23R Es 8N SR e SRERNBEEEEE
- g £383308
°°°°°OOOOOO°°°°°°°°°°°°°°°°°°°°°°°°°°°°°
= A2 = Gt DM Pt DO B OO OO OOOCOOOOOOCOOO OO
-, 2y Nm O MW NP e N O
- - - P - OO
‘s ~ - - - -
g TN O 2 =t vy —e

S o Qn——n No-—-' L e e NO-WIS @i omncd

-
o - - - - .
(v} °~°—'N'l{:r\°~— nm—eno-ﬂ-bmm-ﬁ-oon-—-o-mmmo Il1 U"I\NO“

O. T .Oo OOOOOOOO OCOODOO OOOO 0.0000
- -~ -
vt ettt e

14,0
4
4.0
4.0
4.0
4
M

-
-—

14.

arge | Spread

« o o = o = o o o “ & e a8 & & & e a o a w s & & e e » & o= & = » =
ﬂQI\GO—‘nn'\D-—-QI\On O WO~ O D ONO~ P W) - - O~ O P M) =t © =t 4 OO WD
et v vt v O O O D M) D o o WY 0 O s 00 O~ O ene O M - O . O v B 0 P O~ O3
b ot et et e ot wt DN O N N O D

TS O > 0 D ) O W S O W 0 CD D ) vt ——t P D S P P 0 O 0 ) vt P 0 O OO 0N 2O M) fect J
P~ D #nf\No-rs M ) nn«nom-—-h-—-unnmmo—r\oc n-—oNoo
@O MINONIN@MMN OO WO ¥ O 2O N0 DN 0. (N0~ -8 00— P nWIEm M
- - - o L A
REETBEIR &332

{Renewal 1Alloc'n ¢! Tota

- .3

Mean | C

N0 - N RN SR IOENUNINBDO T W I~ W) O I~ 0NN o O Qrrz
-ro»o-t-rooqn PN O NODMN =N ONNEVION - OB IN) — 0030~ OO
FROMNY CM e OB DAt MO QI OIMIND MO Or o d O SN o
- - - LA )
-—'v-l—"""NNNP‘)"’”'-“WOO'\OOO—‘N”*I’I\D - -0 —1“
ot mt et vt vt ot vy Sl N O O

Unit Value

- W) 0 O € 00 W D DO O —— DN OO WD O~ W P W2 NN-OMNNO‘*O’*
oy :n 'l\ -rtnu-o.—-r\n ~c o—-mnbnovxc o-n—oooun

| Opening | Closing !

— O WA -0 GO O O =t TN ) WU 0 e O O — Py D S0 P < o™~y w3y [ =g [
SONRINARAZKRRNRILER{ISSSnEI8Es

Proj'n |
Yoar




Proposals for the Statutory Basis of Valuation of the

590

*31¥¥ NOTLYISN] 3SN3dX3 TYNIN3Y NI 3ONWHD ON
*31V¥ BNTINNOISIQ ALITIEYIT 400 NI 33MVHD ON

(*09% = 01+0§1-009 01°3°1) *01 40 35¥373M
3AM3SI 187 ¥ 5937 YILHvNA b STIv4 GNAd LIN WILINI

‘GHIHL 840 SIL6¥ GTIIA UDINGHSH_ONY CIINHS 1064
"NOTLIS0d SGT31A HIA TW¥. 1531 SMIKILWN 1004
8L
wo o owes 1y WwioL 1 oL/
€T 100 I8LS NTH 376Y30HYHI-NON 100°41
W0 1006z 1800 NI¥3 THYIOH 1820
Wi 200068 1007 IMOONT CIANGENT
T W0 1007 IHOONT GNP m
RINDS LW HINDM TN
1N i $5049 Wil o
(399647 WHNIE-34d) | 3LUH HINGHS LIND 30 NMODNY3HS R
SININNO e
715 110NedY NOLLT300% HOTd HGYD AJII0d ODNIT LIND

3.YY INNGJSIA NOLLYNTVA
NDILY13NT 35N34X3 TUM3N3Y
{83(¥1 % 53BYYHD HILJY} HINOWG LINA

ALTWLNOM

{3 (L3N} 35N34X3 TUNINTY
Q¥3445 ¥3340/018 + NOILVI0TW
304UHD ININIOUNYR TVAINIY

{3) INWA LING TLLIND
(3) (3UNSEY NS
AININGIYI NDINIYd

(3) WNIN3Y THINNY
3 zczgwwm

3313V



1]

UNITS

PROJECTION

Net | i Cash ! DCF  [Proj'n
| Renewal | Total |  Flow | Year
Dutge ! in Year | Resarve |

alit
Cost

Bort- |

| Expanse

Y

q

Nean |
Death |

!
!

! Incose | Strain !

-
o
=
Y
=
3
—
=
=
—
F
H
=
&
3

{K‘gensnt [Bid/0f fer

Unit Value

rge | Spread

| Opening | Closing !

Liabilities of Linked Long-term Insurance Business 591

eoNZ:;“mo-ero-too-cu\n\-fu—-.-.ga S 0B O I NS e 10O O

MW —~N-COFNINB-DFTNDMIO T OO W s O 1) ot P~ O S S P2 SN O~ P20 M3
- « A A A Ry L e a e v o @
oOoooo-—--_..-4.-..-._.Nh:me-elnoor\wmmoo—-mmmm-r-t-r'nmu—-

== e e e T e R A e -—

CAFD P P vt € =0 € 00 € o vt O~ O~ I3 - i ot w0 O s M Q0 P e WD O~ O3+t G0 O P D I3 ) wme 1 v WD o

NN T N OO0 0 OO O VMO0 DN O O, Ot @i o

e & % 4 e 4 % s w s & » ®

— e EN NN NN M) M) D - a8 W0 WD O P ne@ma MmN d oM o
NN M M -

~ - fr=dnd-ad ln—--oNr\nml\r\n& SRoRnMmE

e s e ® o = o & i - mmet®

W3~ e O vs 173 I3 T O €5 U G0 € 3 S o O - <> - v

—t ot e e N OO EN O D V3 P w102 WO WD -0 P~ 00 O~

'Noo -1

o bt
o~ 0305 o Jee0m -0
Tt S vt et vt vt e N M-

Nwlnovaﬂ’o—Nmooooooooooooooo oD
———tND nNov\m«:ooooooooooooooooooooooooooooo

L e e e e N N e e e P =P oA NN PP PR PSP

O P WD O TN D P - (GO ~0 00 0 O G0 M) U 0 - ON > O~ @ 3 ot WD U0 W 1) o B P e D P W WD
WO ANT SO LN ROt w00 T oM O SRNMNIN O m@
e ot ot ot ot o et

N — .\lnor\oooooooooooooocoooooooooooooo
[ {a 8@-0».—-@#)

SO CNO~ P P O e P O O NN O~ D CN M -0 O O L2 8% g ’" N ” — 0o ~°

> s — ] > - <>

V0t wt g — NN M MM

SSSS SOOI OODSSDS SoSceseS
e e - s e A N N N RS N N R A A I P A ] RN
D e e e e i i e i e i D e T o P i
8 8 8 et Tt Tt 0 Tt T4 Pt Tt o ot T Tt O Pt ot Pt b Tt ¥ Tt Tt T Yt T Tt Tt Tt Pt Y o Sk ot 7t et et

—Nn-m-cr\(n@o—-al\"’)-n-ar\m&o.-.Nn'm-or\ Rond > - 00 o~
SRR ENARERILIARIRLSSOIS83LE35R




Proposals for the Statutory Basis of Valuation of the

592

‘3144 NOILYTSNI 3SN3dX3 TYNINIY_NI 39NUHI ON

"6y SNILNNOJSIG ALITISYIT 400 NI 35Y3BINI HLIN
1097 = 01+051-009 01°3°1) °0 40 35¢¥3134

JAYISIY 180 ¥ 5337 YILUWAB ¥ STIWS ANNJ LINL WLLIND

"OHTHL ¥ 41 S316¥ 01314 GIMVHIND ONG CINOH 1525
*NOL130d +131A VIA TWé 1531 NTHOLON 1004
180
weol mOst 08T Mol L oL/t
€% 1000 1SS NIVE 76438U¥HI-NON 100°1
00 100z 1800 NiYg TI6YI0HH) 182°0
Wi 100 200 MOONT CDIWHIN
T I 100 WOIN] (DAY o
KGNS WM HINGWS - AN
13 WL 55048 Wall 1
(3969H0 TWHINIY-30d) ¢ 3LvY HINGHS LIND 40 NNODNY3NE T
SINHNO M
15 110N3adY NO1LI3008d A3 HSYD AJIN0d QIMNIT LIN

31¥Y INNOJSIA NOTIYRTVA
NOLLWTNI 3SN34X3 TWNINZY
(5361 % SIUWHD Y3LdY) HINGYS LIND

ALTTVLYON

(3) (L3N} 35N3X3 TUAINY
Qv34ds ¥3440/016 + NOILWIOTW
394HD IN3NIOUNUN ToMIN3Y

{3) 3NWA LIND WILIND
(J) Q3ANGSY WS
AININDIES RNINIYd

(3) SNIN3Y¥d WINNY
3 zEZ:w_cw”

H313WV3Yd



\Praj'n
Yes

!
{
w |
=i
k-

DCF

P o T P Pt St~ Pt P T~ St P
r—

NN -0 -0 Do or\nor\v—mnuon—v\uhomnuwmnn
* « s e e

» - . .
—— M e e e S o et i it St

Cash |
Flow |

in Year | Ruserve |
!
{
|
"
H
)
M
!
l
I
:
|
i
E
H
b
|
i
|
!
:I
!
|
|
|
!
!
!
!
!

— ) 1 O D e € Oo-r-—tog 3n-—-~o~7\mmv\r\ O 0D e CX3 0N 1 403 13 )~ e vt 1) -

oo OIS SO0 e O DIN O 1 O 0D W -0+ 07 WIS O M O S T Y

- -

og PSS I On 2 13 O I M] S O = S e o — 00 53 G0 0 S 1) 1 £ 5 8 0 B & -0 13 3 -6 8

— —--—-NNNNNNVOHMM'vnhnor\v\mo-o-o—ﬂon@mo—-mnm M Do~
st ettt 8 O N O D D D D

g Nnnm-ou&%—--—mon-— pedalageed Indod sl i FedIufocd 2f «d wbv ol 3o
S WKW > O v O SOV MMAM O VNN oW oM @n N
- o nehniaemex a s & » o »
U5 <O s O s M S e O S A3 OO O I3 S - O o < P b ~—2 O G0 00 O S I3 P €4 O <3 <O 3
- ——

Net |

! Expense |

QEGCIRBAGERRRE 8833833235383 833883883888838%

NNNNNNNN—.-—OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Mort- |
ality | Renewal |
Cost

|
|
!

O W3O W O D P 00 0 00 <0 0~ 00 M) U 0 W TN O O 1) — W WY W D P P e v © M U
WG — MW 0TV QLI O W WD OO W O M O O WINEN N = O N D
2288 S“‘S“SS"‘"3"’3“"88°““:“"‘°"~‘§§$33S2'SE£

t ot et et ottt
- . = s = v o u » = = e = s e = & e s =
°°°°°°°°°°°°°°°°OOOOOOOOOOOOOOOOOOOOOOOO

NI P =N N O OO OO OO OO VOO OO TR

Hean |

Death |
| Strain |

1

]

1

1)

t

SOCNOS P P EN e P O -G EN O O~ I DN WD D O O~ O~ W DN P WD - 12 O CN D M) WD V) ~— OO > O ~0 -0 U3 04
F OO OO AF IO O O MO N D00+ oo

vso-o—-N-tuor\omvv\on.\«mon—-vs*—oomoumbmn B GO
NN NN MM T r NN B3O O SO MM U U@ OIS DO w30y
vt ot et st e € O O O O MD PO P

=3 OOOOOO OOOOO OOOOO ODOO oo
> = =

14
14,
h
14,

14.0
4.
14,
14,
14, 0!
14,
1,
14.0
4
.
i
i,
4,
i
N
1,
14
14
14
14,
14,
14,
4,
14,
4
i,
i,
N
H
‘
14
14,
14
14
14
14,

« v o« » & - -
nn-cnq:onvn-cmcm-co— —-~o-—-l~mor~ nnrhom—-ln—-o Nl\nﬂoﬂ
- —— Me NNV O CNE NN OSNIESMII O

-t it et vt et et T O TN O D D D

|Renenal lAlloc'n ¢! Total
2
2
2
2

Kean | Ci

o-n-am0~|nnnvmn&nommm—Nl\mo-mgv\mm-#l\oomhon—-—-oc

Unit Value

DO I IS INGO T TN N O S N~ L e Y O D O

3N~rv\:rN(nmnv\.--nmmvuom@momnwmnsoo—onggg

- - e - - - - ol S SR

! Opening ! Closing !

—NPTnenme o N YN AN 2 A NNRIRIRESISHRIZSSBSS

PROJECTION
Proj'n |
Year




Proposals for the Statutory Basis of Valuation of the

594

‘LYY NOIIVISNI 353413 TWNINIY NI 3SYRINI HIIN
‘319¥ ONILNAOISIA ALITIAYIT 30 NP 38NGHD ON

1°09% = 013081-009 01°3°1) *01 40 3SY3I3M
IAUIEIY 18] ¥ §53T HILUUND ¥ STIWS ANN LN WILINI
"OUIHL Y AN SILVN QI31A GNYMINN ONY QIINVMS
'NOLLISOd «V3TA WIA TOW. 1531 SNIHDLWW

195808 LSt

x6L°6 1000
1950 100°6Z
081 100°S8
167 100°L2
HiNows Uy
1W 7

108°28

H1M048
§5048

——————— e

wioL

NIV¥E 378Y3SAGHI-NON
NIVS 378Y33MVKI
JWOINL O3NNYH 3N
OINT QINNYY4

Wil

(38YYHD TYN3INIY-34d) ¢ 1YY HINOYS LINA 40 NNOOXYING

cernecnacm————

IS TION3ddv

SIN3NNDD

NOILIIC0Hd MOV HSYD ADITOd GIMWNIT LINN

1069
%05°01
18L°8

10 0L/t
St

10097
18L°0

J1vH INNDISIA NDILYNIYA
NOLLYTIND 3SN3JXI TyMIN3Y
(5311 % B3SUYHD H3L4Y) HIND¥S 1IND

ALITWLNON

(35 (LIN) 3SN3dX3 TWN3N3Y
v3848 ¥3340/014 + NOIL¥IQTW
JUVHD ININISUNW TUNINTY

13) 3WA LINQ WILIND
(1) Q33nssy wns
AININB34d WNINIYS

(3} KOIN3YJ TUNNNY
I zc:c:uwm

—m——————

Y31 MYavd



fs
IProj'n
1Year

UNITS
DCF
in Year | Reserve !

Cash |
Flow |

|
!

Tota
Outg

[}
+

Net

| Renewa] |
| Expeﬂse

Y

Nort- |
alit
Cost

Kean |
Death | g

Incose | Strain !

Total

+
er!
|

saent |Bid/DFf
arqe | Spread

|Renewal 1Alloc'n

n

Mean | C

Unit Value

| Opening | Closing !

PROJECTION
Praj'n !
Year |

Liabilities of Linked Long-term Insurance Business 595

@ ou:~c<-r~4:o--onnmvoncn\—m«mwow&oumn-—-—m—'noov\xo
= «

S S st DS U WD -G s O 5 WD I3 — ) 00 3 0 I 0 U3 O —2 €3 45 ws = 0 1 2 ci-Soicin
S e e o o et g =t vt £ C O D ) - DO D O O v N - O SRBID
P D T T e e e S o Sttt CCIDN TN MY

S L T T e

N~o~o-¢o-r~o~nm 'o~—-moy\—ooo@omm*mnnooﬂrm'\t\ommnmm

N~ N—-—nmlr o~r\o--m-rc--—-o-or\o«w~anon.--o—eo~ nin
« = v % e & mo o= o= o= owe

v\moﬂlvr\ S AT 0 — 05 O P e €5 O S 0F Qo~ 04t (U w0 =3 G W e 4D ) -0 O

NENTNNM M o o N0

bafodimts - ad: sfad <ddrtmt o QOwanml\o& P 04 O WD M W0 O 0O
=ESET & =853

msz;mo 'Jv\'ov;oo'-to-vo' - o~-:~~—:!~un-—o-—-.o - 3O 0
SRR RENNNMEAF B8~
O - oo~ =4 bd > =34 OO
p=d 1 ngohmgggoogggcgog 888 Soog 88

NN NN N P O S S SO S S SO T TSSO CS IS S

~O P HI O = O P I - O30 ~O 30 ~0 O (O M) 3 0 - 0N o&n—nh*n-&vxr\-——on ay

eSS N9 onoTREgT ~ Y- - O MICE TN = & T D OO

3332 g8g3328 e P N R S S N
ot et et ot et

o'o'o'o'o'ooooooooooooooooooooooooooooooooooo

O TN O vt s vt vt

=0 DN O P P £ — 1 TN =0 0N O O W0 0N 2 -0 O O WNP\“.‘I’)&N nmn-—-go@-ﬁ-ﬂmu
OO O E O DN P AN I OIS @ c4 e

- o -
0 G vt N A O P S5 N o o 13 e v I 3 U v P S =t 3 O O D CN U3 DI D (3 0 e O O
— e (NN NN TN Y I ) nq»vvnn-o-onrxmooo-—-n-n-ncno L3nSEag

— N TN N N
OO0 OO OO COODOO D
OO OOOO oo OO0 OO L= OOOOOO OOOOOOO

O € et W (Dt O~ O e o P D Ot Wt DO = b=t - -]
- - .
U 0 I~ 00 < N P T Q0 O 9 <0 O~ 1) Pt <0 =t P M) © e O WD ~O OO~ WY
- IO M) M o o WD D 0 T s 00 O O wme O - W

MO O DT NN IO IO MO — TN MO M O~
(N~oNo-mm—comn@N—-nmannln—q-r-oar\m-—
OO =M D00 W N0 w0 1RO MM e 0D

QU O DSMMI@ o INNGOO W OMMID O W IO D I W 0 o
<D O~ = < G0 G O~ M3 O~ . O~ 3 + CNED P 04 O cn——-m-rounrﬂ—--t(\lom—- N0 O~ $2 OO~ O
N ONS O NN M~ ONTOF O DDA M N PP O W — O MmO -0
- - - - T O . TG
._.——a—NNNmn'wnlﬂ-o'\mm&onw-or\o~—- N3 0D TN -0 =

.-.--..-.-‘.-—NNN M5 PO - - WD

e o B R R R Ry S P NNNNNNND’)MM”MM”MM”"




Proposals for the Statutory Basis of Valuation of the

596

‘1YY NOILYIINT 3SN3dXI TWMINIY NI 3SVIUINI HIIN

*31vd SNIINNDISIA ALITIGYIT 430 NI 3SYIHONI HLIN
(°09% = 01+0S1-009 0L°3°1) *0] 30 35V

3AY353Y 193 ¥ §S37 y3Lund ¥ STIW4 ANNJ LINA WILINI

“QITHL ¥ 40 SILYY GTIIA CIANGHINN ONY OIANVY 162'5
“NOILIS0d «GT3IA VIA T8 1531 ONIHOLEN 106°01
180
WS 10878 Wi0L 1 oLt
000 180 NIVS JTRYISHVHI-NON 100°4]
007 1800 NIY9 3IV3BH0H 180°0
1008 100 HONI_ QMR
007 100°F TUOIN] GIINYY o
WA LW HIROWS N
13N 1 55049 Wil a0
(J9U6HD WSIGH-34d) ¢ 3LVY HINGHE LINN 30 NNODWY3g T
SINZNNO WA
§'1°S 110N3ddY NOTL33004d #0T4 HSED AT1N0d QINNIT LIND

3194 INNOISIA NOILYNIYA
NOILYTINI 35N3dX3 T¥maN3Y
(531¥L % SIOWYHD YU3LdY) HIMO¥S LIND

ALLTY LYK

(3) (13N} 35N34X3 TYM3INY
043845 Y¥3440/018 + NOTLIWIOTW
JOYVHD LNINIBUNUM TUNINIY

(3) 307WA LINA TWILINI
(3) Q3YNS8Y WAS
AJN3ND3YY NRIN3YUd

{3) WAINSYd THNNNY
w xc:g.x_uw

¥313n4avd



UNITE s
}  Cash | DCF IPraj'n
Flow | Year
Outgo | in Year | Reserve !

Total |

Nort- | Net |
ality | Renewa] |
Cost | Expense |

Nean |
Death |

|
}
| Incone | Strain !

esent 1Bid/0f fer |
arge | Spread

"éﬂ

{Renewal Alloc’n +! Total

!

Nean |

Unit Value

| Dpening | Closing !

|

PRINECTION
Proj'n
Yaur

1-11
L1401

ties o

DN M O G ~0 o £ e T~ -0 3 5 O o O =0 P oot O~

=2
. % P e e e

- ™~ - P~ -t 3 W) OO~ MY Lol
pobobatain falnlnd i g

(55,5

:o—
e N NN NN I M S

ERANBRASEIREARRESEETISNENBURIRERATIRBERER

B e B R e I e P

HEGE S GERHLEESSEEEESSSEESEESESE8S88E8s8E888s8s
NN NN NN N S OO S 0 e d 000000 O OISO

OOWH‘IO-#'NH'\Q'QQ mcommnoeuoo«rm«nnfnovx,\w—-onv

- ame et o0 O I AN O PA P

§88 8888 8°88888282888333o3338‘3823203°o
v i o lﬂl\n@'\°°°°°°°°°°°°°°°°°°°°°°°°°°°°°
an\ — -0 M

mcm-—-o
NNNN*-.-‘—

RS CEYSSIRNISGNRITSERRREEINENRRNRIVLITRIBS

Sciow
——NNNNNN”"’”H""'““*O-ONNQO O—QM‘ o - -0 —cnSN

£8588283383838838383383833538883883838883
D e A
sEETIEEEET

14
H.
4,
4.0
14
14
14,
14
14
14,
14,
L}
i,
4,
[}
I
4
4
H
N
4,
i,
4.
I
H
Tl
1,
14
14,
14,0
14,0

SO P~ N e P O SO N N O~ KON ) <O O~ O~ O~ W) N D - ) CAM MU > D O O~ ~O D I
o-o-vr.n O-ONN#")-GN—“—-‘”O"N'\O*# -—nmv\zﬂvv-oo-m'ocr
nn-ahwomnom r‘l-no —-o—-vsnovso 330 0 2wl —s ot N 30 S 0

NNNN"”»
o nRReRano, mmo——-Nnno—n Lt g3 d 44 fnd ~ Lt Smdemd ]
ncm &m-— D"M ~° ou: n~ I'I l\u’nN

MM DN =PI IO e I O D OO 1 O O o O ) VI D =4 & A VD EN D O ot © P P [ D <83 M) O
D - G G0 XD O~ P73 G~ P O 7 w=s O GO P 0N O O3 v—s =¥ O o~ o W £ 0 D e D N £ O~ G0 O
IO~ O N e O (NN O~ M) e O N0 O 03 Q0 O I3 e O O~ e e € o s © 0N O3 e O <O

QDUIM DU P~ I m-—-mN«loo—hl}bwomnn—-ovnN-ﬂ@—o ot P -0 -0 M
- O 0D 0O P3O~ P O MY e 0N G P O O D v v OO o-mN-—-'NQ N -0 O~ ) N O~ D
r\wowvv\wwnwm.\—-qmwv < oG o o~ o A=t L A el

--—--a-—--—-NNNnm#-tmn-o'\m:nmooqm%-or\&-'-ooﬂ T e -G
Tt Tt w0 et et O 4 O O D D ) o o D

—NmTnesme o oNn TN AN @e IR RARALSEARSBRGESS




Proposals for the Statutory Basis of Valuation of the

598

18¥°6 8Ll

i5L°8 100°0
195°0 10052

HINGYY 319y
13N ¥l

*JONVHD 10N 00 LYY NOILY1aNI
36N3dXT TUNINIY ONY 3164 BNTINNGISIQ ALLTIQYIT 43¢

(*09% = 01+051-009 01°3°1) "I 40 38V313¥
JAU3ISIH 18] ¥ 6537 HILUUNG ¥ STIW ONAJ LINA WELINI
"3GNYHD LON 00 SIIV¥ 01314 GDINVUING ONY GIANYYS
*NOTLISO4 «SONINMYI ¥IA TWa 1931 SWIHOLUN

001§

HiNOYS
§50u9

Wi0L

NIV 31d¥33UYHI-NON
NI¥S T9Y394VHI
IWOINT GIANYYANN
INOINT QINNYYS

LEIN

(39UYHI TMINIY-3Yd) ¢ 31V¥ HLHONS LINN 40 NMOOHY3YE

§°1°C XIaNIddY

S1N3WW0D

NO1133008d AOT4 HSYD AQIT0d QDNIT LINA

3168 INRQISIA NOLLVOTYA
NOILYT4N] 3SN3dX3 TUN3IN3Y
(63XYL 3 SIGUYHD ¥3L4Y) HINGYS LIND

ALIWI4M

(1) (L3N] 35N3d)3 TUNINTY
Iy34dS ¥3440/018 + NOTLEIOTW
IOHUHD INJWIGUNYN TUNINIY

{3 3WA LI WIIINI
(31 Q34NSSY NS
AININD34S WNIN3Nd

(3) WIINId TWINNY
3w za:gumm

Y3L3NVAYd



599

SINess

f Linked Long-term Insurance Bu

ies o

it

Liabil

oy | LG9 IZI) 1 oZ7T8r 3 pIClEY 1 0070 ) §8950°¢ 1 0 1 657018 1 00°¥l | 68°967 1 o.w”% ! Nz_.: !
8¢ J POOL011) 1 66°96C ) 66795 1 0070 1 ¥8IS0T0 1 O Y L)U9BT L 00Tl 8 LTTLT SN..# | tm.a !
8 ! PEOI°000) 1 18°09C 5 18°€90 1 00°0 | £LLv0°0 1 ¢ 1 OL°890 L 00°R[ 1 OL'6KE ) ;N.Q | 2?3 1 i
if | POEL708) 1 (L8001 L7888 1 0070 1 008070 3 0 I TURSN 24T I 2 R T Y4 A o”w_a | mS._H I !
9¢ | LLULO) 1 12790C ) 120908 000 b 116100 1 0 D ROTRIT L 00T #0CO0IT L 80.2 I 81 60 | |
I3 { LS RL) 1 £67087 ) £4°080 1 00T 1 ¥SSE0TO (O D 9SU90T 1 00Tl L 987241 §49.5C | _3”3 | !
[ | HISTLY) 1 SLUST ¢+ SL°(8T 1 0070 1 (800 1 0 LA TSSO A ST IS A _Q.z ! onn.z ! 1
oY | JISL°09) 1 Sl J SH°9LT 1 0070 1 (T&LOTO 1 0 1 OL°SL) L o0l 1 00191 oﬁ.: | .8.2 ! !
AN ! 1(EB°#S) 1 £6°917 | £6°912 1 0070 [ #5970°0 1 0 TRrAT RIS AN AN N | A I N:.S l n_o.om i !
[y | HERA 20 DO A T 3 A VRN Y-Y S A O AR 1y 4 B A 1 bSTANL | 007Nl 1 AS°SET L ﬁo.m_ | mz,m_ | I
[N ! 146h"rp) o 057781 ) BESI8T 1 0070 0 RLIZ0°0 ) O 1 60°8C1 1 00"l ) 80°WIT | #m.f | oﬁ.: | !
14 ] 1EA6°68) 3 I8°L91 1 16 (81 1 0070 ) 5941070 1 0 A4 B [0 2 I A I A ﬂ_.n_ ! :m.n_ ) !
-4 ! 1468°6$) 1 89°€S1 ) 89°(S1 1 0070 1 SLL10°0 1 0 L OLLTE Lokt ) 8Lctol ) 03_: | %v.: | [
i . PISTIZE) ) 647001 1 64081 1 000 1 1097070 | 0 | £8°801 1 00°¥) ) $8°R6 | Io.m_ ) ﬁ«.: { |
9 ! 1600°82) 1 SL76ZY 1 SL°8L1 10070 1 Se#I0T0 L O J 09°001 1 00"l 1 09°98 | :n.: ! 20.2 1 |
194 ! PIS9GT) 1 L9°B11 4 (988 1 00'0 1 A6L10°0 1 0 P COLs 100Nl ) £0T6L ) 8ts 01 ! _No.: ! :
1A ! 1008°C7) | (8°BO1 1 (8°80F 1 00°0 1 49010°0 1 0 1 £0°98 1 00°v[ 1 £0°TL | @33 | vno.o_ | ]
¥4 | HIZ°0L) 1 89°66 1 88786 1 00°0 1 0501070 1 O VL9t 00T ) L9789 I wﬁ.m | 3_.\., ! I
u ! 1(98°L1) L9706 1 €916 1 0070 5 ZRe00T0 | 0 L BLSL 100wl 1 BLTAS ) 2{ | im_m ! !
14 | POLLSSE) 1 L0708 1 L0°¥8 1 0070 1 WI800°0 | 0 198 1000wl L 9{CNS ! m;k ! :nl ! )
o ! HSLE LDl bt 10000 1950070 1 0 L aLtty ool 1 8Cer ;w_o | Ni.o | !
) } 9eTED) L 9Lt0L L 9Lt0L L0070 1 SL900°0 1 0 100785 1 00°yl 1 08'HY 1 CL4G ! Qm.o ! J
8l | PACST00Y 1 16709 1 76°%9 1 000} £0900°0 1 ¢ S N O A - :..w ! 80.0 | !
{ 1 1(58°8) [ SS°46 1 6548 1 00°0 1 BLS00°0 1 0 1108 10070l L IL09C | :m.. | Nz.w ! [
91 J OGS L) 1 99°88 1 19SS 1 0070 1 6400070 1 0 [ 2 B 2 2 A ) B S t... ] 30.. | |
Sl ! 1929y 1 g1of 11708 1 00°0 1 9ZH00T0 4O 1 98°4h 10070 ) 98760 | wﬁ.n ] _2.. : [
2] ! LN 1 66°Sh 1 8475 1 0070 1 8L500°0 L 0 1 SOT0r 100%yf 1 88°9L foel5 1 ! Nt.m | [
{1 ! HIUW LAy LIt 10070 ) 985000 1 0 1L0°8C 100"kl 1 (ORI s Sm,m J ]
11} | LS ) 1 40788 ) 1L°88 1 6870 1 9610070 | OCI [IASE SO 1 2 S P A ) PN oS.N | So.ﬂ | |
1 ! HE TR0 S I I ) s W B 1Y W I R B I L L R IR 1 H: 1 R w S A /2 A I T Y B 1660 1} zh.n ! i
0) | AR I YA T U -, 0 A N N VAl B B 941 V0 I B SV 120°1¢ 160wt 1 Zocl) SN.N } S..N | . !
4 } I8°0) 1 §4°18 1 607867 1 9077 1 (010070 1 2&. 1 £0°82 L ooel 1 LO°S) ) voo.N ! _:.m . QS._ 1 é
8 J LBl 69l LAl 1 LT ) $8100°0 | 02__ IR R AT AN v A T N P I | _t._ | Em._ ! .3,_ I8
{ | 000y o S8°el 1 9IS 1 Bl L TR(00°0 0 3.._ HESSE YA I  J e R  I Sw._ ! .3__ | 3.._ 1L
9 | OE° 1y L o6 1 80°CL L I¥T ) 1000 | 03__ P68 LT 1 00kl 1 878 L _3._ | 3-._ I QN._ 19
$ | (00°1) 19847 (11 1 a5 1 K000 ) mS._ PAASZE 100w (68 It Qm._ 11t 1§
) [ 1006°0) 1 9L°17 b Svsal Ll 4 S1100T0 0.0 19T [ A TAV - 1 1S071 | 488 [
{ ! S420°0) 1 80703 1 ZBTLL B LLTT 1 £010070 1 2803 1 §0°0L 1 00°¥l i 90°% 1 808 | 88 LIt [y
A { LA 1680 ) SL°91 1 AT 1 ¥e00070 ! o:.N 166781 L oo'wl 1 Ghh 1 099 VA | 048 |
! 1867 1180 FIITLL T 00tSh v LIt 1 9800070 1 SLYTT 1 we() L 00TME 1 oweTE 1 SIS I 048 1 090 ]
| 8aJ0vdy | Jeag vl | obing MUdx3 | 1803 | | uiesg | seadU| | peasds | .o.:uu | vty ! buysopy | bujuadg ;
PAALY | el | (%301 | [emoudy | Ayye | b | 4303 o 159430/9181 Judead ¢ memceoeaen [
v.fosdl 3 ) s | [RL | [EERE. I pouedy 1 100 [y U, J0[[y| [tedUdY] M(eA Jfon v fouy

8} 1w WO11330084



Proposals for the Statutory Basis of Valuation of the

600

18 wesl
160°S 1000

196°0 %00°6Z
186°0 100°6¢
161°Z 100°42

HiADYS Ay
L3N Wi

HiADY9
§5048

‘NOLLISOd MWELIND

0L

N1¥9 318¥39H¢HI-NON
NIVE 378Y39u4HI
FWOINT QTANYUING
JHOINT GINYYY

W3l

(304¥HD TYNINTY-34d) T 3IYY HLNOMS LIND 40 NMOOHY3¥G

128 11QN3ddy

SININNOD

NOILI3rQHd #D14 HS¥D AZII04 QNI LIND

108y
100°6
1Le

L0 oL/L9y
o

1000

18270

00%:1
061
$1ow13

&
LRl

WA

L% INNOISIA NDIIYATWA
NOELYT4N] 35K34X3 TYNINIY
(83XY1 ¥ 6394WHD bILY) HINOWS [INA

ALLTY LHON

(3) (13M) 35N3JX3 TUMINTY
QY3845 ¥3340/018 + NOILWIOTW
JBUVHD LNINIOUNR TUNINIY

(3) 309A LIND WILIN]
{3} ANSSY WNS
AININB3YS NNINIE4

(3) WAINIYd TUNNNY
k4 zazgwwm

Y31 IWYuYd



s

UNITS

Total |
Outgo ! in Year |

Net |
ality | Renewal |
| Expensl !

Nort- |
Cost

}
i

enent |Bid/0f feri

arge | Spread

|Renewal [Alloc‘n +| Total

n

Mean | C

Unit Value

I Opening | Clasinq !

}

PROJECTION
Proj'n |
Year

Liabilities of Linked Long-term Insurance Business 601

- N P O P 00 O~ O e T
——

13
14
15
16
17
18
19

=e.
o-—-—.—-...—-....q._—.—.-—;—--—NNNNNNNNNNNNNNNNN——-—oooo-—'

PO WD O O P G0 P35 T4 P 3 M9 0 0N O O G0 P O - O O T v £3 O~ W7 = 0 00 O 13 N OO o o o P <0
CEDMO—t M NO 0@ DWW (Nt W O QW0 OO~ W -0 -0 -0 -0 TN 24 W13 —
- . - - -
oo an-cm:h-a 3 <3 O 13 Pt 3t <G 3 3 4 0% =0 173 £% s —t £ W Pr —9 P O O
4t ot b e

o —m O~ 0@ " O IO w e M e
« = - b
oo-—N-'lnocn:r—n 3000 €3 13 <8 OF I3 1t w3 G ot <3 £ O~ <3 15 O34 s - 0 O OO
et i el et wt ot <t £ O TN TN P D D P N - 2D O -ov\huuro—-mn-r moeaiyon
e e - ]

e e s e = e o i T e e e 0t o s i e S o e e e = s e s e

323838232888 333338833333833883883338388833

OOOOOOO°°OoO°°OooOOOOOOOOOOOOOOOOOOOOOOO

O w3 W03 O~ g ON ) P - i G0 0 OO 0 O~ CD 13 i) S0 :Nooo—m—-nn'n-ﬂn\r\o«om-’
R oomNTomon oL YRRES

* o % & = o = o » o =
B R R L L B R e P e e e PP PR PPN PP S =P

g;OOOO°°OOOO°O°°°°OOOOOOOOOOOOOOOOOOOOOOO

°~°~°~ M-Aﬁ@’ﬂ»h}l‘ln*@**l\‘u‘lo Ql\ll'l& @*0' OQN"*

o-Nthomnr-omln o~Nno~no-nwno~n—a:~o~r'--t~oo~nm-r Jcar3 8

OO DO OO OO DO DO =34
OO OOOOOO ooo OQOOSOOOQOQOOO °°° OOO oo

ooooooooocoooooooooooooooooooooooooooooo

QWO e W) O D D P © vt s O D WS D e I O e o D - O o-unnonuoo—vtons—.o
o~o~o~om-o—-~oannoﬂnnvm"'\%nooer\mmoom-ﬁ - ooy
. e = - et iyt

SnOUTNSRNRIRGRLNBRILTRS QN@Q&O-—N»OWNQONQ«G&
——

~0 G0 O P v K s O 3 r\~o@ TN ~0 O3 <0 OO ~0 O v+ Q3 M3 ~0 O~ v= ) 00 I W vt 13 O s O D
W00 O (N DDt M OO M U O P S DO~ O W T~ W Ot s P 13 e
- - e - -

- - - - - - - - - - -
e e N T (O T 17 M3 15 15 b W03 U3 0~ T s 0 G €5 5t 088 3 1 w0 P O et DAY O D £0 U3
Tttt vt vt vt vt et =t TN NN SN O Y Y

[nfch tantcl b dado el i nkod acthe drft <3 b 53 ~a -— "o -

noN@—thanm—mwan)m -- C R el e 1 L — - O~ O P~
- - - e e e
——n—a—-‘NNNNNmnn%O'nh-‘:cl\mmbo-—l\uﬂvml\woﬂv-owoﬂg&
oy oy NOINNONMS M)

"
=W Or. 0. et U\D-Nmm—-&nbmmmu:'—mnvnn'nmﬂhn—-o—-'&ah

-——“—-—oNNNNNnP’!M'%*ﬂnQQ'\CIGIOOG—N""“NKDON"-OQOMQ
——

—CNPD W 7D L e D O D e O VD W D D P OO O O e - ~0 < o - =0 P~ X3 O
SERREIRRRRARIARIGERALSHEERELSESEs




Proposals for the Statutory Basis of Valuation of the

602

*318 NOILYTJNI 3SN3dX3 TUNINZY NI 3BNGHD ON
*3149 SNIINADJSIQ ALTTIAVIT 400 NI 33NGHD ON
{*§L0] = ST+0GE-00¥T 01°3°1) “SZ 40 35¥373W
JAMIETY 197 ¥ 5537 HILWYNA § ST QNJ LING WILINT
‘Q4IHL ¥ dN SILVY GTITA QIINYUANA ONY QTANVYI

188701 wL'st
KLs 100°0
195°0 100°SZ
1081 100°8E

el 100747
HINOYS W
N 147

*NOILISOd #OTAIA YIA TT¥. 1531 ONIHILWN

08721 Wil
I5L°8 NIV 314¥39UVHI-NON
1840 NI¥9 318Y38UYHD
X00°2 JWOINT (3INVHING
200°r IWOINT QINVYS
HLN0¥9 i

55049 Wil

{3041 TNINTU-JUd) ¢ 3LUW KINCYE LIND 30 NMOONYIME

1°U'S XIaN3ddY

SIN3WKDD

NO112300¥d W01 HSYD AJ1T0d OINIT L1INA

105y
%0078
18L°%

10 oL/9y
01

100°0

%6L%0

31¥Y INNOJSIA NOLLYMTYA
NOELYTINT 3SK3dX3 TyMIN
(B3XVL 7 SIUYHI ¥3L4Y) HINOYE LIND

ALLTVLUON

(31 (13W) ISNIJXI TUAINIY
0v34ds ¥3440/018 + NOILVIDTWY
JBUVHI INSW3SUNUN TUNINIY

{3) 30TWA LIND WILINI
{3} Q3YNs5y Wns
AIN3NB3Yd NALW3Ud

(3) NRIN3Yd THONNY
kL)) zc:guwm

rmem -

YILINEYd



UNITE s
DCF

Flow |
in Year | Reserve !

Cash |

| |
! Total |
i Outgo !

Net

enewal
xpense

R
E

!

Hort-
alit
Cost

Nean !
Death | ¢ !

!
!

! Income | Strain |

esent IBid/Dffer
arge | Spread

{Renewal IAlloc’'n +! Total

Nean | C|

Unit Value

{ Opening !} Closing !

!

PROJECTION
Proj'n |
Year

Liabilities of Linked Long-term Insurance Business 603

e EN D U O e OO0 O © v CN S - 13 0 P TG0 O O v O P75 - i3 0 P D O D s TN 2 - U ~Q o T0 O~
s —l-—-—‘-————1—‘—1‘-"—1NNNNNNNNNNS”M”M””M”M"

BRI DI I T O s S5 0O 13 8 0 S D D 03 C T €N 1 2 2 0 13 00 WD <0 P+t s 13 €N - 1D
BRAN DG SS NN ShdaanconmeEn R eRSr SR En~S e
RS

—_———=T= — O O

CN U P O O O PN SM AN NS 000 et O~ M P O 00 £ ) T4 OO0 W oy - I ~O
MO o M N 0D 0w -l SN — 4O o -0 0-0 - WL I

S vy n@mo-—mn 3 3 13 0 B I3 Il % -0 3 G T O = 15 O e P~ P W N O o €0
— oy

b= Fadal-Nad el adrd-dade ininkog - fat o) 4 -t 1 O WY P O O O D N OO W s - . <O
oo-Nenq)mo--um\nm n@&nl\—-o—@N@@MN—d-—N'l\c—'\' 3 Ol = 00

RETESE88838328358838388833328333833883888%

g e e e e Y R =Y = R = L - R = P PP I PN = PSR PR PE PR P

Sxmno wcirae -'cn-on:o&wmnoc—woomm-—-nnc—n-rr\v\-r—om-rln
BWEO N ODO DO -0~

32
[ 3=t
o 533 ooo O O o§ s et EN M ESCI DI M D
NN—QOOOOOO°OOOOOOOOOOOOOOOOOOOOOOOOOOOOO
ot

L@oo, =>4 e 3 Ao Fmdd nd 2t s Jrd ool ol or Sl nomomv\c DGO~ MM~ O e
&8
- RV DO NN DI @S o N~ OS Qoo o i~ —

mo~0~mm-t~oi\o-—-Mlrxc:--fr\-lno-d-onuol\nlnmoo-t\ll\mﬂ-ﬂm'\nl\l
HNNANNMI I TN OO @O S = N0 -0 E O O oo 0
SHDOONERARILSESLS

°O°°°°O°°°°° OOOOOOO OOOOOOOOOOQ OOOO

ocoooooooooooooooooooooooooooooooooooooo

Ot et (N WD - O~ W P P et O 1) > <O P O M) O 00 P ~0 0 O O O~ W N <0 € s

WOt s CN W QO CN OO MWD D O~ o N CH -0 M3 82 (D -0 O O~ 1) M 0O 0000w N -
. . .. $ e « 8 s o w e ® w s = e n = = @ . .« .

29 W) Xt - P ave 7 O - OO 1 35 U3 13 -G O € e 173 —% w2 13 1 P OF

s ottt e £ N O N O D

€0 €3 O~ €N (D) O3 S 1 O O P X0 0 - W7 O v O N +—4 I3 G0 1~ e ) D e G~ WD 0 DN DN s (O ) e OO

Nmmmnon\ N-«c-rne.c'xm—-n-o-omwmhc ~O ++ C0 QO =~ W)~ £ 1) <@ W3 M 0
OO MO W N N O N O ONS M AN O O M oW MM N - -0 —

-

-«.--—-——-———NNNNnnr’)vvlnn-o-c'\mmmo—nN-rln-omo
-

l

o-om-«-tﬂ-ooaov—-nr\—-chg'cnm—«mml\n&ol\:\u\-ovmcm-om@no

mo—N~0~m~o~oo~moo~—.v\3 W O3 M) - O 0~ 00 ~0 D~ < M. O © 00 M 00 - I O~ - U7

RO N - S 640 0 M R o ~M oo — > =M -8 - ™M o~

- - - - - - - - - LR S I e

-——<—--—-—-NNNNMMN’nv-rnn-oor\mmo—-mnt-ov\lr—-m MM
T e vt s vt vt vt e OO SO D D M o -

3O D O s W O ~0 00 < - == U P vt O <0 S G0 O ~—¢ —2 T G0 P W03 O € P O s ~0 = G0 ~0 OO ~0 3 <0 W

0O~ 04 -0 v—= Q0 0 ~0 O +2 © O~ v I~ I D nsommmr\o&mooool\oo ~ 00~ I~

SN NN D OMN T~ SN DO M NI MO0 M — e e e A e I Lt e Rl e

- - e - - - - - e - - - - -
[ 23

- -
....-.—-u.——q--NNNNnnnn'vnlno-ol\mo—o—-mm-two'\tr—-m!nmo

TN AN O O O e O W W) O P T O~ O = CN M) W ) 0 P DD O €t DD ~0 e o~ <




Proposals for the Statutory Basis of Valuation of the

604

*31Y4 NOILYTIND 3SN34X3 TWMINIY NI 39NVHD ON

"3V ONILINN0JSEA ALITIGYIT 420 NI 3SV3YINI HLIN
{°5201 = GT+0SE-00¥! 0L°3°1} °ST 40 35H3134

3AY353Y 187 ¥ SSIT ¥ILWM ¥ STW4 ANNd LING TYILINI

QYTHL ¥ dN S3LVY GT3IA QDINVEINN ONY QIINYHY

188°01 13781
18L°8 100°0

195°0 100°S2
108°1 100°SE

*4. 84 100°L2
HiNOYS 31wy
1N vl

‘NO1LISBd #073[A YIA TW. 1531 SNIHIIW

108°¢ wiol
1808 N1V 319Y39UYHI-NON
1SL°0 NIVD 318Y394YH)
100°Z IWOIN] QIANVHANA
100°y MOONT (IINVYS
H1R0¥S ==e-

63049 N3ll

(38YYHD TWNIN3Y-3¥d)  3LVY HLROYS LIND 40 NMOOXY3HE

£'2°5 110K3ddY

SININNOD

NOTLJ300¥d MOTd HSYD AJ170d O3MNIT LIND

I82°S
100°8
18L°6

1 oL/
0l

100°0
180°0

50!
005' 1
F19N18
0

it
ELL]

WA

314 INNGISIA NOILYATWA
NOILYTINT 3SN3dXI TUNINY
{53XVL ¥ S3IBYVHD ¥314Y) HINOWS LIN

ALTYLYON

(3) (13N} 36N3d13 TUN3NY
Q¥3ddS ¥3440/018 + NOTLIYI0TY
JO¥VHD ININITUNUM TUNINZY

{3) 3NWA LIND TWILINI
(3} (34NS5¢ WNS
AIN3NB3Y4 WNIN3Hd

(3) NNIN3Yd TUNNNY
) zSS_._w_mw

Y313WVavd



fs

UNITS

PROJECTION

1

N
{ Expense

| Renews

Y

Nort- |
alit
Cost

!
|
!

q

]
13
|
! Income | Strain |

eeent {Bid/Qffer!
arge | Spread

IRenewal [Alloc‘n +1 Total

'

Mean | Cl

Unit Value

| Opening ! Closinq H

{

Proj'n |
Year

Liabiiities of Linked Long-term Insurance Business 605

3 r\ros'\mmnvxo—ommolnooo\nmo‘(\l T o W = 73 00 LY O P ot e 1 ON
@ gl\mobo NN S DO SR O N A P OO ko O

NI <0 TN O P GO ) N P € D < O O O G~ O - O~ O OO ~— 3 O~ M3 P £ 00 4 M) O 00 9° vt = [ ~3
MO~ M N @0 QW N e OO N O ¥ 000 0@ - VI~
* e e e e u e« = ® ® ®w % @ & ® e o s 8 = « = w . « = 2 = e
O e 4 4 U <O OO O vt 173 M3 0 €5 P 3 D% 3 1 s~ 3~ £ D~ <0 1 4 —t 3 OF W s =t P = £ O . GO
Tt vt St 2t vt ot et A TN P MM M S NN QDB DO S~ NM IO
b et et ot ot et et T8 B O

wIc o wnNr\omoNNoml\N' = U‘IO\NGNMNQ'-—
I Oinmeenn el am e easliany -
S e N BB OO S ~oo~nr\-~o——~oﬂo~~onl~—.—~or~—r\
Rt et S L NN NS M P NN OO OO O NN OO e -Om
-t e e >t e

HRCS8323382323232333R3333333333833383838388338

meNnr\QOmomoo-oHnoﬁ-Noc-o-n—-nnwn-r'\m:—cgm‘n

= amon o . > o Faatsd

= S22
S et e o~ - -

o'oéooooooooooooooooooooooooooooooooooooo

e P e e R e e D g

-~

poinin S mon

nomn.—.

240

RO DM A O e 4 D DI =t O 1D — D1 O O M0 -0 TEINWD 00—
Nt At NS ENDINN OO NG CaS MW N 120G a2 0, O P T
mo~o-—~~n-r~o|\'o~—-mr;c; "a

—
s s et €3 8 £nd g 3 -

OOOOOOO OOOOOOQ O OOOOOOOOOOOQOOOOOO

g E e G g e N A g e g = PR P PR P A=

~omo~o~ma~o Ot e O D W O W) Y P v O ) v 20 D €D ) O QO I O G Y O O MWD D O

e Ntn!ﬂn-cchvmhlommm-oo&m N~ =M 0O 0000w - —
o - -

moo«mnwuar\o—-n P U3 O = O W3 OO I 3 U3 3 -0 O s S —s e ) e 3 O

— v O O Nnnm-t*-o-mo-o'\r\mmo—-clen.ocnonuubN

—t wnn et —t £ O O EN N Y

€000 O~ 04 00 O " - O~ CN P 00 <0 W 13 4 O O £ ~— W) G0 P~ s 1w L1 D - O+ W) ~0 €N 04 P O~ 03— 0
waomo-v\ﬂr\«@'lno-c'\t\l—- - SO O (N0 MDD e FIM DN N -
o —r NSNS VNS DI O O M GINFIM IO, I W 0~

L R A A i I I S R AR s
L o S L e e O T M M 15 e~ L3 M3~ =3 1~ 0 00 D% o wms 4 - U3 ~0 U3 5 [ - =0 - CA AT Y
SOOI RNRI]EIRLEBST

N~o-a: IS Seta b Ie ettt Nt mr\m-tlxotm
ot L QNQNQN-umml\NI\mu--om—-oo—am — O oo, oo
- - - - R N Y

e L e Tt M S P e A U3 W5 <0 <G [ (X5 B ot £ 173 0 - P B s 123 U3 €0 3 13 [ €5 o8
8 e vt it et vt s et O O O BN D D Y

W €O~ O =t W O O XD € A ot D P e o~~c mNu—mmr\gwcr\Nr\ﬂd-m-om-om-om

—--—-——«-—--—-—mmummmnnwcnno-ohmwo—-mmvol\:r—-nwm [ lomd
vt s vt ot e O CACI TP PP

ot Ve g vt oy w4 ot V8 g NNNNNNNNMnmnm» M-




\D
o

*3LVH NOJLYIND 3SN34X3 TWNINTY NI 3SYIUINI HLIM
*JLVY SNIINNGISIO ALITIGYIT 330 NI 39NYHD ON

1°GL0T = GZ+0SE-0091 01°3°1) *GZ 4O 39¥3T3H
3A¥3S3Y 197 ¥ 5537 ¥31MUNA Y STIW4 ANNJ LIND TYILINT

“QUTHL ¥ o0 SILYH QT3IA GINYUSNG ONY ODINGY
“NOILISOd <OTALA BIA TIEx 1531 SNIHOLEN
W wes ws T
66 w00 1S N1¥2 19V ISHYHI-NON
WU 100 1600 NIY9 I6Y3049K)
00 20068 100°C IHOONT_ QIIWUINA
W 10° 0% FHOINT TDINVE
HANS LW HINON —
130 Yol 35088 ¥ail
(3HUKD WAINEN-34d) ¢ LVY HINOHS LIND 20 NNODIY3YE
SINBHO
125 X1ON3deY NO1L23008d D14 HS¥D ADIT04 IINIT LIND

X058y
10501
18L°6

10 04/L9Y
0f

100°0

1610

5401
081
TIBNIS

0

&

EL

NWA

3194 INMOJSIQ NOILYNTYA
NOILYTANT 3SN3dX3 TUM3NIY
(53X¥1 ¥ 535YYHD ¥3Ld¥) HIMOYS LINA

ALITYLHON

(3) (13N} 35N3dX3 TUMIN3Y
(Y344 ¥3440/018 + NOTLYIOTW
J9YYHT INIHIOUNVN TUNINIY

(3) 3NA LIND WILINI
(3} Q3¥NS5Y WNS
AININD3YS WAINIYd

{3) NAINZYd WINNY
38Y NOILUNIWA

138

4313MtYYd



s

UNITS

PROJECTION

CF

Cash |
Flow |
in Year ) Reserve !

)
al |
Dutgo |

Tat

351: 2

q

eaent 1Did/0ffer| t
arge | Spread ! Incose | Strain i

{Renewal JAlloc’'n ¢! Total

Nean |

Unit Value
! Closing !

Opening

Liabilities of Linked Long-term Insurance Business 607

) - U3 O Do~ O
—

i1
12
13
{4
15
16
17
18
19
20
21
2
23
2%
25
26
27
28
29
30
U
2
3
34
35
34
3
18
39
40

o
<
—
"
"
BB N D 0m i @ i I 173 i 0 1 13 i 00 4 - 13 0 i3 0 00 0 <0 1 M CI WD 30 i — S o~ W3
DD a7 DO < D O~ o 3 (o s £ - o T O~ 00 O~ 173 > > M3~ 13 © M P4 G0 T4 N I~ © -8 in §- O~ o~
AR M A A SR A N N S NN M NN M IR S I R N N N e i)
e TR A G S MY SO S Sy MmO e SO DR OO S
jadntanialniadsinibutt ittt b bt bbbl S - @ DD @O O MO
oo ToQUURrRIIvsITETIants

CID - O et [ D P O o O W O <O vt v S P <0 ~0 € - O €N WD OO o 3 1D Ot U o P W0 - O WD
MM no'm—mrx.-o—.—-ovr\#-omﬂﬁ-t&n MNP DO = e D M0 =
- . = . e ¢ » ® . a ® w e m @ % a2 @ % 4 & 5 = 8 @
-t — — - - 0 P G0 00 O~ O O M W ~0 D O~ N o -0 O TN -0 O = O~

g ottt et TN O O NP P N

2ESTaERNRATSTIINIIN SIS TSUNSIDARRESRESRNSES
ETaean 153 e

6"*00"—&0‘@«'@”8 Oﬂ"ﬂ VDN.'
e -ttt —

SRS 2S828IZZ 2RI RIS Z8IZZ388883388888

OOOOOcoOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

g‘mmo-d—mmv\ - 0D OO0 0 O~ OO MWD <0 W O © O~ O B v I3 1) W 1) W P [ - s © 3 - WD)

O e N 0 O3 TS P 0 O NI O V) € P ) - 1) ~0 O~ o O P ~0 P < W) 0N DN ~— & SN o
O Dttt et et (NN NN M M o - ) DO P D O~ D v - D P O ve - DO~ I O~ 3 P — -0
=== - - - - - T R - - - - - - - - - - e e - R = R - =]

P e e e N =R e LT - T - T R R PP PP L PP
el bl

me&mo-@ln-ro——-—-mh-rbnmv\ SRSSRONSREV IO F TN B —

- DNONN OO, NNIMMOTOBo- e~ oS-aa O

m&o—mr‘)#q:l\o-—-mlng =3 P D O olnN&r\nlrnnsoer —nNV)N
— -

OOOOOO OOOOOOOOOOOOOOOOOOOOO OOOOOQOO

cooooooooooooooooocooooooooooooooooooeoo

3‘:0—0—&&0&1 O vt e O WD - O W P P et O ) -nmomcmhocoo-o-lﬂlﬂoo-—-

e N - mNmrnn-ocr-tNNﬂmmw-oObn N~ M0 S Q-00- 0P o —
mro-—-va«ot\&-—mm 2 S O QhN&v\gﬂh-ﬂ&NNn—*—lmh ]
AN AN RREOASSETYTBIBRRE

S = TN WD 0 00 O N W OO~ O
e vt et wmt N TN O OO

wmowmmv;\oﬂr\mccnuo O = MO0 P = P 1D ) - O~ M) 0 NN P O 3 e D
leno-now\-o O W3O O D e OO Q&Nc—-mmv mHmeanraciw
oMo —

AN W OO D T — O'\—momo-ol\lor\-nin-ov\clm D 13 3 2
- - - ity pinsd
AN M) P -
OOt (N O OO D W e WD P © P O P 0 W 00 -0 0D -0 M)~ D
N O QoI (O 0 M) 20— M0 00 N O

- -
—--——-v---NNNND‘Dnnnv*nncoﬁm&o—-ﬂm'oh&—n TR OIS W
V0 e et Wt s v et N O £ N D D Y

P G0 O~ (N -0« £0 <0 -0 mo&-—uxnmn-nmlnnl\o-om 0O P © 0 . GO O
DN O SN ST 00 I N M0, 0 O Dt a1 O P M -0 — 0 0.4 O
- - L R R
—.—-.«—-.—-—-—-NNNNV.Mnmtwnm-oﬂl\m&@—-wnw@v\&—nm SMIT O
t vt ot vt v O OV LD MY S

mem T e me 2 YN AR R IRRARIRBAISIRIBIGASS




Proposals for the Statutory Basis of Valuation of the

608

*3LIVY NOLIVTINT 3SN34X3 TUNINIY NI ISUIUINI HIIN
"3V SNTINNOJSIA ALITIAVIT 430 NI 35Y3NONT HIIN
{*GL01 = SZ+0S£-00¢1 01°3°1) °SZ 40 3SYI13M
JAYISTY 187 ¥ §537 YILYYND ¥ STIW4 ONAJ LINN WILINI
"GUIHL ¥ dN SILW 0731 QINVUIND GNY G3INVYS
*NOILISOd L0T31A VIA TW. 1531 SNIHDIWN

186°01 st

608 100°0
196°0 100°S2
10€°1 100°S¢
16T 100°£2
HiMOYS iy
13N i

105z
151
10
1007
1004

H1NCYS
S50u9

wiol

NI¥9 J18VISUYHI-NON
N1YS 378V39uUKI
JWOONT QIINYYINN
JWOIN] GIANVYES

LENY

(384KHD TUNINTU-3Yd) ! LYY HINONE LINR 0 NMODIYINE

§°7°S XION3ddY

SLN3WNOD

182°S
105701
1806

1 ol/lw
01

100°0

18L°0

51041
0081
3I9NIS
0

)
ERL]

WA

NOILJ3C0Ud MOTd HSYI AJ1T0d QIMNIT LINA

1YY INNGISTO NOLLYNTVA
NDILYTINT 3EN3dX3 TUNINY
(53YL ¥ S30YVHD ¥31d¥) HLNO¥E LIND

ALITVIHON

(3) (L3N) I5N3IJX3 TUMINIY
0¥3uds ¥3440/018 + NOILVIOTN
JGYUHD INIHIGUNUN TUMIN3Y

(3) 3TWA LINA WILINI
(}} 43¥NS6Y WS
AININAZYS NAININL

(3) ROIN3Yd TYNNNY
I xa:.guwm

LEFE 2]



(13

NITS

PROJECTION

Liabilities of Linked Long-term Insurance Business 609

=
:"\h
oS
-]
ax_.
-
=
o
& &
-
&
==
oS
f- i
ST
=
=
—g No 3 vt e D ON P O s O - ON O =t v S V3 o0 -0 € w O~ CN U S OO = 13 M) TN o= A0 P P Y B O WD
z“ n n 'N Nn ’d-o"'\'*om*‘ Q&nmm—--ﬂl\o-@&—-l\onn--—no
—o — NN TN OO P n~°~°'\w°°‘ N QQON*Q&N <> - O~
P .-
k] BRSFESTRARZ=IT=S 3;::3‘3333”NR°°" "#“ESS =58
=z o-—-wﬁ-rérﬁo'm-rv\'onoo-ro: - S G P v O O g e w0 ) G2 08 S o O (D O° 4 O
= SORAREET&EES
L NESS2883ES22Z283835828823222232838838882383
E—EE S O S S S S AT TS OSSO ICCISS SIS TSSSSSS

!
|
1
!
|
!
{
]
!
!
|
!
!
|
s
|
!
|
!
!
|
}
1
i
t
1
|
|
|
!
|
|
!
!
!
!
2

~oevnno--rou-on-rom-omoo—mnmowﬂs&&m—nn*nor\r\-pwomvn
WO QN DD MDD NP IR P D W D -0~ o O chongg

O > 4wt vt et et et B4 O OO P M) - - A gnm&o—med oave

£=3 Sogogoooooooooooooo

o'o'o'o'o'o'o'ooc;c;o'o'ooo'o'oooooooooooooooooooo'o'o'o'

q
00
00
00
0011
0012
00
00

.00
.00

00:

00
00
0033
00
.00

0

NN-—QQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
max

- G0 N D W3 ~0 O~ - 0N N0 D 13 00 0 O O~ M - (N e D O B O~ O I - O —

m@o~NH*QNm—mnmth“mweomNonnnnowNNm«"mgﬁ&
ot ot e e OO Nmnmv"nooNNmOoNNmmemgg:gzs

+
G DO OOV OPOOODOCOOD OOV CODDODDOD
R B A e e A e e e e e R e e e R e e e e e e e e e e
—a o
ot ot O}
<
>
—_—= . *OQO'O-QD-oU‘l'o--'-!Nn'O-W")N—@H—QMOMO@NQ@OO‘@“N’IGO—
:88 NN @NIOVIN 00 ¥ NN OO DO M e N 70O 8D 0O
- - -
] mmo—mnvonmwm 3 G0 ot g e 3 O omNmnnnmo&Nmm~~mﬁm
X e . et et vt et vt et v O N m***h%on&moo—Nnncchoch
[P =] et et et et 2t et e £ O N O TN D
[
= ggbﬂmvamNNm@vnNO O vt W3 00 I e P 3 ) - G«WQNNng
-~ n@mwu@ugo'n&osmﬂ - O~ > G0 = O~ ON ~0 s OO CO o W) o ) #2 ~O W
- PO MO NSNS oSN chqnonmnnmnmn’ouo
e e ey - - e - - T Go o oy
««—————NNNNnmmtwnnchmmoo«anomg - -go- o
NAILSISD
) T T T e o e o e e e e e e e e e e e e e e e
=lg oomquomgn—ms«mava——mg moohwncvmomamomo
- 00 0~ N <0 += OO O ~O MOO v I -0OM I O 03 ~0 ~0 ~0 O M. O O 0 M OO - I O~ = N
= M OOMNE OB M MN IO OM - OO 01 O -0 0.0 NO- O
- PR IS -
Io «—ﬁ~~«NNNNnnmmwvnncohm&o—Nn’@h&—m mom ov
PR ey ey vt wma o s O O
e : ~
B ] re ] e e e et it ot e A e S e o e e o o
o 3 SO ON e W O D TD O W = WD P ot O O W 00 T4 4~ 00 OO moonu&oememe -awy
= n&&Ncﬂo@Q mow—snmnonnmnoomc ~O I~ © OO I~ 00 - I~ O~ =
] SN NINRONE O OO M NP0 DM DO = S3SEESS ey Rkt I
- - - - - - -
- d——“—ﬂﬁNNNN"””HQ'“nQQNO&Q“N"%QND MBS O
= T v ot e v O N N D M M -

TSI eE @ g NI ECRIRSNRILIARIIISZOEIISIEYSS

Proj'n |
Year |




Proposals for the Statutory Basis of Valuation of the

610

18¥°6 {4
16L°S 100°0

196°0 10062
186°0 %00°SE
18177 100°L2

HINONS 3wy
13N wl

‘39NYHD LON 00 3LV4 NOILVIJN]
JGN3dX3 TUNIN3Y ONY 3148 SNIINRQISIT ALINIEVIT 430

("€L0T = GZ+05£-0041 0L°3°1) °ST 40 384313y
3AH3S3Y 187 ¥ 5537 WILYVNA ¥ STW4 ONnd LINA TWILINI
*35NVHD LON 00 S3LYY GI31A QDINVUING QWY QIANVNS
*NOILIS0d ASONINNYI WIA 1W. 1531 BNIHILUM

00°11

H1NOYS
Ssu8

Wil

NIVE 3719Y398VHI-NON
N1Y¥9 3184384YHI
SWHOONT QIANGHINN
IWOINT Q3NvEd

N3il

(394VHD TYMINFY-Ud! ¢ 1YY HINOHD LIND 40 NMODNYINE

9°7'S X10K3ddV

SINIWNOD

NOILI3C0Ud MOT3 HSYD AJIT04 OIANIT LINR

1059
100°6
18L°8

L oL/t
01

100'0

16L°0

£L0}1
0051
m,_wzz

&
374

nwa

31b4 LNAOJSIQ NOILYNIVA
NOILYTINI 3SN3dXT TUMINIY
(53Y¥1 % S39MYHD ¥31dY) HLMO¥D 1INA

ALTTULNOK

(3} {L3K) 3GN34XT IWMINIY
Q3445 ¥3440/018 + NOILYIOTW
35YHD INIHISUNGH TWHINTY

(3) 3NWA LING WILINI
(3) A3IASSY KNS
AN3NA3YS WNINIYd

(3} NNINIYd TUNNNY
L zm:g.x_m\m,

¥313NYYYd



Liabilities of Linked Long-term Insurance Business 611

A - O OO O T e O W )0 B OO O St O A 3~ e O0 O D s O - W 0 o
:. -c - w —-—‘-—a----—.---—t—NNNNNNNNNNV)MV’”P""I’J”S”'
e
o -
s
[
- ax e e e e e e P e mn % o e e o o o e o i o o o o o s o
=2
= o
= =
A -
=2 =
"~
=
== SoSS s Rrnin@mben S S@n e NN N eEIn N SN SINOa S -
=° o N M) D O vt g O O 0 =0 CN O =0 M) 0N =t =t P 00 O > W -t P I P D e O
— A S N N A A A N R I I M N M A S A R I N R I N I I
pbatetobodatotat il ililatuld neLes

Total |

. . = -
P e e L e eI
2 = vt ome T v g s N O SO D D M) W WD SOOI

O~ NI DM QI DO~ Tl 00 e 03 O W P D TN VD DN O - ]
838 NﬂNN& ~ -0 @0 v O - ogsm«N@'osgoome ES
. = s e s » -
& G 0 O S I 3 B O O 0”N—~NQN—N*NN
«NN

Net |

2onnzae

HEESS3823833328838338338388S8383882 282328

OOOOOOOOOOO°°°°OOOOOOOOOOOOOOOOOOOOQOOOO

ality | Renewal |
| Cost | Expense | Outgo | in Year | Ressrve |

Rort- |

}
|

oemw O = O . - - 00 <0 00 ~0 0~ 00 #3102 O - (NS> O~ O~ 12 v WD WD - 1) i £ P o O 3 b M
O—Nwom [ PO PP O ndbvonomgnmgn P=dalal]
PO A3 0 ~D S e D O~ v W OO~ BN O~ 1D P > D
DO —t et ) el et =t et £ O N O
°°°°°°°°°°°°°°°°

- -
OOOQOOO°°°OOOOOOOOOOOOOOOOOOOOOOOOO°°°°°

L TR

=] = NNNNNP“mn'f'nn-o-ONwm&O--Nm'tnr\mo-ﬂ
[ == — e g g e - [ o]
- e e e eI
-=:'2 o oooo oo °°°° ooooooooooooocoooooooo
gs bod °°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°
-l
=28
S e e e e
;-:l_l —— v — w— ) ot =t T TN
= N ~0 0N OO V2 QU’)-—-NOQN -l al TP =t =t P D [ O e et M) ow”"m'\ el 1]
- -‘Nn’n'\wo M-O&Nc no-o”cmh*o'\ mr\N&mm .”
IR IERESIARSSHGEN At

-
““—————NNNNNmnnn'*mmn@nnmmoo«Nnnom&am
-

—a«~_~~—NNNNNﬂan#@mn@ahm@moaNnvnNmommn
-l i S PV T T T

—

-t e e = o e e i e e o e W . o = . S A S A S e i s T A T o — -
31 o o“NN PP <Ot S P O O~ S < O vt vt OO P vt vt s T IR g DO WO 0 m
—_—_ gonﬂmommmm&@now*nmmueo oo&@m - > O U O -
23 —N 3 0 (e O~ et O W 0 O~ vt S e e W D O P O M) O et T I3 <0 O g emt T P om
P A O R R AN RN R R D . ————-----—-———
(- —a—«———NNNNNnmmv&anoonwwoo—mmenhm nues
-l oo SRURNIANRRIIRLES
— o
=t
D mm ] e e e et s i S o o S e e M e e T A o o ik T S e ) T o S " o A0
o E&—NN =4 4] - O s vt OO o v et vt g O O~ T3 P W DN O ot )~ D WO P — -0
= osmomnmomnmn&ov\om-—v\mmv\oooo& omm-ro °lﬂ~°'°~
E LA L ] N OO P O P NP P S P O @ oo
gy Ao d A tier L - -
o
(=]

—Nn*nQNmmc—NmvnQNQOOﬁNm'nQNgaowvaHSNQD
NN I I o L e S e o T e o eed 0

PROJECTION
Proi‘n |

Year




612 Proposals for the Statutory Basis of Valuation of the
APPENDIX 6

SURRENDER CHARGES

(Note: this Appendix expands on the general description of surrender charges
in §6.2 of the paper.)

The total sterling reserve for a policy will include a Discounted Cash Flow
(‘DCF’) component, calculated by examining the projected Income and Outgo
under the policy in each future year from the valuation date.

Negative sterling reserves are not produced by the DCF process, since it
should eliminate negatives automatically,

S
e.g. DCF = Max (0, ), CF,- V')

t=1

where S runs successively from 1 to some ultimate projection year, W say, and
CF, is the cash flow in year ¢, with positive values of CF representing outflows
and negatives inflows, and V includes a survival probability.

However, the total sterling reserve can be negative, for example, where the
office has the right to deduct a surrender charge from policies in the event of early
termination. The resulting negative reserves present an interesting special case
from the matching viewpoint. There are several variations on how such a
situation might be dealt with. What follows is only one possible approach, but it
should serve to illustrate the principles involved and the key points to bear in
mind.

If the unit reserve is denoted UV and the surrender charge at the valuation date
SCy, a typical approach is that the sterling reserve is set

=DCF —Min (UV + DCF, SCy)

This ensures that the total liability, including the unit reserve, is not less than
zero.

Animmediate point for the mismatching test is therefore that if UV falls with a
price fall, the left hand argument of the Minimum function reduces, possibly
reducing the surrender charge for which credit may be taken. It is also important
to note that in the calculation of the CF, elements of DCF, one of the projected
items of outgo in each year is the reduction in SC in the year. That is, an outflow
of SC,_,—SC.,.

The surrender charge should be treated as an offset to the sterling reserve
rather than directly against the unit reserve because the structure of policies is
normally such that the unit liability must be matched in full by unit purchases.
(If full unit purchases are not made in these circumstances, this amounts to
under-funding, with the ramifications outlined in §5.7.)

From all this it can be seen that the question of the allowance or disallowance
of negative sterling reserves is one of whether the surrender charge can be
appropriately matched, or not.
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Moving on to consider this, it is first of all important to notice that the
surrender charge, as described so far, is effectively a non-interest bearing asset.
There is therefore an initial problem in using it to offset the DCF reserve, as may
be the case above, since the DCF reserve is discounted.

This problem can be overcome by introducing to the DCF calculation the
further element of a ‘rate of interest’ on the surrender charge. That is, including in
year t an outflow of i-(SC,_+ SC,)/2, say. Although this may increase the DCF
reserve itself, it modifies the surrender charge into an asset (presented as a
negative liability) which bears interest at rate i, but which has very low
marketability.

However, although marketability is extremely low, the interest bearing
surrender charge provides an appropriate matching asset for the DCF reserve,
providing i > (DCF discounting rate)/-925.

As a further exampile, it is also a suitable match for a non profit temporary
assurance, where there is no surrender value and the technical reserve is released
on lapse. Again,

i=(valuation rate used to calculate the term assurance reserve)/-925.

Beyond product matching of this type, the matching strategy might involve,
for example, unappropriated surplus or shareholders’ funds.

(A feature of the interest bearing surrender charge is that its value is ‘static’. It
does not have a fluctuating yield and it is not subject to market forces.)

In a valuation, and with the form of treatment described above, the actuary
should examine the overall position viewing the surrender charge as an illiquid
asset. This examination will make clear the extent to which any part of the
surrender charge should be excluded from account on matching grounds. That s,
beyond that part excluded by virtue of not treating the policy carrying the charge
as an overall asset in accordance with Regulation 63.

From the point of view of regulation then, there is no particular need to
introduce special consideration for negative sterling reserves resulting from
surrender charges. However, it may perhaps be worth making some guiding
comment that the actuary should have due regard to rate of interest and
marketability when using surrender charges to offset other liabilities.
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NOTE BY THE GOVERNMENT ACTUARY’S DEPARTMENT
ON THE PROPOSALS IN THE VALUATION
RESEARCH WORKING PARTY’S PAPER

1. Although the valuation regulations contained in the Insurance Companies
Regulations 1981 apply in general to all long-term insurance contracts it has
always been envisaged that more specific regulations would be made for
investment linked contracts. To this end the Joint Actuarial Working Party
(JAWP) was reconvened in order to provide assistance to the supervisory
authorities on the technical issues to be considered. The preceding paper arises
from work undertaken at the request of the JAWP and constitutes a valuable
contribution to the consideration of the issues arising in setting standards for the
valuation of linked business. It was considered that it might assist the discussion
on the paper if comments on the proposals from a supervisory standpoint were
circulated in advance of the meeting and this note by GAD has been prepared to
this end. The comments in the note, however, should not be taken as committing
DTI in any way in regard to the content of any further regulations.

2. Tt seems essential for a statutory minimum basis to prescribe a specific
method of valuation and the method recommended by the earlier Working Party
in 1978 and endorsed by the VRWP seems appropriate. That is the total reserve
should comprise a unit reserve in respect of unit liabilities and a sterling reserve
determined on DCF principles for each individual contract in respect of non-unit
liabilities. It would, of course, be open to an Appointed Actuary to use valuation
methods based on formulae of grouping of contracts, subject to a demonstration
in Schedule 4 that the resulting reserves were at least as strong as the minimum
basis prescribed. This is similar to the present requirement for a demonstration
that a published bonus reserve valuation for non-linked contracts is at least as
strong as a net premium valuation on the minimum basis.

3. With the difference in the taxation basis for the various classes of business
and types of investment and the variability of tax rates over time there would
appear to be considerable problems about prescribing a limit to the assumed real
rate of return on investment over the rate of inflation of expenses other than in
gross terms. The proposed guideline of 2% is broadly in line with the views of
GAD and the JAWP, but GAD has major reservations about the proposal that
the margin should not be laid down in regulations. Like the 7-2% limitation on
new money yields in Regulation 59(7) this is an essentially arbitrary limit to the
assumption about the performance of an economic parameter over the long-term
future. Since different views can legitimately be taken about the outlook for this
parameter it seems preferable for any arbitrary limit set on grounds of prudence
to be regulations rather than guidance notes. Only in this way could a uniform
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standard be achieved throughout the industry for this parameter which is a major
factor in testing the adequacy of the sterling reserves. Similar considerations
would arise in regard to the flexibility suggested in the paper, unless very specific
criteria were prescribed for justifying any departure from the standard 2%
differential.

4. An assumption about the absolute rate of inflation of expenses cannot be
avoided altogether as some contracts zavc fixed management charges expressed,
for example, as a percentage of future premiums. Consideration has been given in
the JAWP to the use of a formula representing the weighted average of the annual
rate of inflation over past years for determining the inflation assumption for the
future or alternatively to deriving this from the yield differential between
conventional and index-linked gilts, but there are practical difficulties with both
methods. An alternative approach would be for the inflation rate to be used to be
promulgated from time to time as a Government Actuary’s Working Rule as in
the case of the mismatching test. On this alternative the aim would be to
announce the rate in the autumn, but hopefully it would be necessary to change it
only infrequently.

5. Tt is recognized in the case of non-linked contracts that the provision for
expenses should be tested against a prudent assumption for the rate of inflation
(see GN8 paragraph 3.4.1), with the choice of assumption not restricted to rates
of inflation consistent with the 7-2% limitation on the rate of interest. This and
the other limits in Regulation 59 would not apply for this purpose and higher
future investment yields may be used consistent with the rate of inflation assumed
to which the 2% limit on the differential would apply instead. A similar situation
could arise with linked contracts with testing being required in theory on both
high/high and low/low assumptions for growth and inflation rates with the 7-2%
restriction applying only to the latter, but in practice it would rarely be necessary
to carry out the second calculation.

6. The paper contains an interesting analysis of the alternative economic
scenarios that might be postulated in conjunction with a 25% fall in the market
values of equities and property for the purpose of a Regulation 55 mismatching
test. However, an approach which has the effect of releasing reserves when
market values fall does not appear to be credible as a suitable basis for testing
resilience as part of a prudent reserving standard. Moreover, the proposals for
the mismatching test appear to be inconsistent with the proposed guidelines for
testing expense reserves. The resilience test is designed to check whether the
reserves are adequate to meet the minimum basis in the regulations in changed
conditions and it is not satisfactory if the test does not produce the extra reserves
that would be required if the market had fallen as assumed at a valuation date. If
a 2% margin of asset growth over inflation combined with asset values reflecting
a25% fallis thought to be too stringent, then a valuation standard that requires a
similar assumption with assets at current market values to be used for assessing
sterling reserve might also be too stringent. However, the Working Party has not
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suggested any modification of the latter standard other than a suggestion fi
some flexibility in the application of the 2% margin.

7. A possible way of reducing the stringency of the standard, if that were felt!
be desirable, would be to permit assets to be taken at other than current mark
values for the purpose of calculating sterling reserves with a 2% margin. Befo
adopting any such modification, however, consideration would have to be giv¢
both to the adequacy of the resulting standard for reserving purposes and to tl
need for consistency with the application of the regulations to other classes «
business.

8. Itisagreed that the present mismatching test is not appropriate where the
is underfunding of unit reserves as it was not intended for that purpose. ]
particular, it would normally be a wholly inadequate method of dealing with
case where the units allocated to contracts and the assets actually held we
fundamentally different by type and/or currency.

26 February 1988
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Linked Long-term Insurance Business

ABSTRACT OF THE DISCUSSION

Mr C. M. Johnson (introducing the paper): The paper still leaves one or two open issues with regard to
mismatching reserves. We were unable to go further for two main reasons. One of these was the
coherence issue. The Working Party believes that further work can be done to refine the test so that it
has greater regard to the economic environment of the valuation date. There was no opportunity to
pursue that further work within the time scales of early publication. More investigative work is
currently underway. The other problem was how to interpret the benchmark test for equities and
properties. We need a clearly stated test scenario, possibly via another informal note by the
Government Actuary. This should provide both the necessary direction for further detailed work and
ensure the test is equally applied to all types of business.

Mr M. D. Moule (opening the discussion): The calculation of reserves for linked business is only one
of the more technically difficult aspects of the life office actuary’s work. There are many variables to
consider, the income and growth rates of units, the tax, both actual and deferred on linked and
sterling assets, etc. Linked business, by life office standards, has been recently introduced. The types
of product have been constantly developed, particularly over recent years. Not surprisingly,
regulations specifically for the valuation of linked business have been amongst the last to emerge. It
reflects well on those concerned that the existing situation has worked.

The paper suggests that a gross premium cash flow approach is essential for the valuation of linked
policies, and that the current value of units is used as a base from which to project future sterling cash
fiows. This makes the basis very sensitive to current market conditions and also questionabie. It seems
rather odd that one’s perception of the amount of money required to provide the excess of expenses
over margins (i.e. the sterling reserve) should be altered by small changes in the stock market. There
are at least two alternatives, both of which seem to have much to recommend them. The first would be
to use a moving average of past unit prices as a base price. The other might be to use as the initial vaiue
of units the value which would have resulted had units grown in the past in the way they are assumed
to grow in the future. I am not suggesting that either of these approaches should be used in the
calculation of the unit reserve, merely as the basis of calculation of sterling reserve cash flows. The use
of either of these suggestions as standards does of course beg the question as to what should happen
when the actual unit value is less than the smoothed value. The strict theory would suggest the
smoothed value should be used, but in practice I suspect that actuarial caution would use the lower of
the two values.

1 ummg to the uusmatchmg test, there seems little dl‘laﬁCuu_y' with the 3% rule gul cugcu type stocks.
There does seem to be more problem with the 25% fall for equity type investments. I think the 25%
test could well be thought to be appropriate for a broadly based equity portfolio such as those backed
with profits funds. It is less appropriate for linked funds. Many linked funds are now very specialized,
and in some cases invest in speculative arcas where falls of 25% arc not unusual. It takes very little
effort to look at the unit prices section of the financial press and find prices which are currently 50% of
their previous high. An alternative approach which might be more acceptable would be to use this
smoothed unit price approach and determine the effect on the sterling reserves of a 25% fall in the

smoothed unit price. Whatever unit price is chosen, it seems that as the GAD note circulated with the

paper implies lt is very hard to believe in a mismatching test which on an assumed fall in unit values
reduces the sterling reserve required. This is caused by the assumption that a fall in equity prices hasa
correspondmg increase on the yield and I believe it would prudently follow that, for the purposes of

|nn tests. anv fall in unit nrice should be associated with no chanee in vield

LCELS, any i1all In unul price saouid e associated witll no caange n yieid.

The paper offers two approaches for establishing unit growth rates: (1) a gross approach where the
gross yield on assets is netted down by an appropriate rate of tax; (2) a net yield approach. The gross
yield approach has the obvious advantage that it removes the need to determine separate yields for
life and pension products and the argument put forward that the net rate of retur

investors is doubtful. In my view it attrlbutes too much sophistication to investors particularly when
it assumes a negative real rate of return would cause policyholders to surrender. Although those

important to
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investors who invest in single premium products might review their policies regularly to ensure a real
rate of return, it is considerably less likely that regular premium policyholders with, for example, unit
linked mortgage products, do likewise.

The choice of a gross yield gives the problem of the appropriate rate of tax to use for life business.
There is little doubt that the profession and legislators could agree appropriate tax rate parameters
given the current tax regime but there must be rather more doubt as to the correct rates going
forward. The abolition of pegged rate at 374% and the advent of a tax reforming Chancellor of the
Exchequer gives all life companies a major problem. It is perhaps interesting to compare the financial
effect of the recent decrease in tax on franked investment income on linked and conventional
business. Other things being equal after-tax yields on equity type investments will of course increase;
for linked business these yields are normally passed on to the policyholders and the effect on the
insurance company would be to reduce the rate of tax relief available on expenses and possibly in the
longer term increase the annual management charge on units. In the short term at least the effect of
this will probably be to increase any sterling reserves which the office carries. If we then contrast
conventional business the increased yield would allow the office to increase its valuation rate of
interest should it wish, and hence reduce its reserves, the exact opposite of the linked office. By this I
am trying to show that it is very hard to give long-term financial guarantees when the fiscal ground is
constantly shifting and more importantly it is equally difficult to determine an appropriate long-term
basis for taxation in reserving calculations. This appears to be one of the major challenges facing
anyone attempting to draw up valuation regulations for either linked or conventional business and it
is not a challenge to which there appears to be an easy answer.

Although it is not solely their province, many linked offices have excess management expenses
carried forward, (xse in the jargon), and many use it within their valuation basis. This may be by
valuing income bonds gross, by reducing their capital gains tax reserves or even taking credit for
future tax deductions from unit funds which need not be paid to the Inland Revenue. An independent
actuary should have sufficient published information at his disposal to make an assessment to the
strength of an office’s valuation basis and this means the Department of Trade Returns should show
both an estimate of xse brought forward together with the amount of xse the appointed actuary has
used in his valuation. At present this information is not available, and any new regulations should
provide for this to be published.

In conclusion I would like to make some brief comments on even-handedness. T have a unit trust
linked monthly savings plan; my reasonable ‘expectation’ is that the unit trust company will continue
to offer me 100% allocation. I accept that the current management charge of 1% per annum plus
V.A.T. may go up, but I know that the trust deed puts an absolute ceiling of 15% on the charge. The
contract looks like a unit-linked policy with a zero sum assured. As an insurance company [ would
have to carry a solvency margin against this product and almost certainly a sterling reserve in the
early years. As a unit trust company I would have to carry neither. How can this be ‘a level playing
field*?

Mr T. A. L. M. Wakeling: The paper does not inciude much discussion of the objectives of the
valuation. If we are to see a statutory basis based on a gross premium approach for the valuation of
linked business, it seems absolutely essential to be very clear as to what the aim of the valuation
should be. If the aim is that the supervisory authorities should be made confident, say for one year,
that it is safe to aliow the office to stay in business, then it would seem necessary that the valuation
should take some account of the financial impact of a limited period of new business. If on the other
hand the aim is that the actuary should demonstrate that sufficient assets are held to secure the
contractual obligation to in force policyholders then it would seem to be consistent for the dctudry to
assume that the office is closed to new business and to take this stance consistently when setting all the
parameters in his gross premium valuation. Generally actuaries wish to place their solvency valuation
somewhere between these positions and it must be considered whether there can be satisfactorily firm
ground in any approach which assumes the fund is open to new business and then i 1gn0res the impact
of new business. If we are to have a gross valuation basis, actuaries must know what stance they are
expected to take. Is the actuary to assume that renewal expenses will continue broadly according to
the current level of service, or is it reasonable for him to consider the minimum contractual obligation
to service the policyholder and to set this as a lower expense provision in his valuation?
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The contrast in position between reserving for unit-linked by gross premium methods and
reserving for conventional business by net premium method is stark and cannot be satisfactory.
There have been many debates over the relative merits of gross and net methods. We seem set to go
down a path of using both methods together, ensuring that the benefits of completeness for the
gross premium method are undermined by the presence of any conventional business catered for by a
net premium method in the same fund. Perhaps more crucially we are set to be mixing an active
valuation basis with a passive method and we might wonder what the overall effect of adding these
two results together might mean.

The authors do make the point that even-handedness is important and the principle should apply
between different types of business and different types of providers. This point is important and could
have justified more attention. We should expect to see sterling reserves for unit trust companies
running regular premium purchase plans and the impact of mismatching tests applied naturally
through to building societies. If level playing fields are to mean anything then they should rear their
head in this subject.

Mr T. M. Cooke: [ comment from the point of view of the valuation actuary of a major proprietory
unit linked life and pensions office. The purpose of the valuation is to demonstrate adequacy of the
reserves. Both the authorities and the non-actuaries within the office need to be confident in practice
that all goes well; the latter also wish to be assured that funds are not being unnecessarily tied up.
Consideration is given to the progress of the fund as a whole, not individual policies, across a wide
range of possible scenarios. Difficulties in presentation can arise where for example zero lapses and
surrenders are assumed in the sterling reserve calculations, but high rates of surrenders are used in the
CGT reserve calculation. Similarly it can be difficult to explain why when a fund as a whole is being
considered, it is necessary to value on an individual policy basis using a potentially stringent per
policy expense assumption.

In practice there is a trade-off between ease of calculation and accuracy and higher reserves may be
held unless resources are available to carry out the complex calculations necessary to control the
operation on finer margins. This would involve an unusually wide range of long-term projections
which may not be cost effective given the size of the reserves. Margins may overlap for practical
reasons. The implicit item for future profits used to calculate the explicit solvency margin is, however,
a substantial offset in the longer term to overlaps of this sort and those arising from the regulatory
framework. I would welcome regulation or guidance from the authorities on economic factors to help
achieve uniformity across offices and thus facilitate effective comparison between offices. However,
the business risks vary considerably from office to officc and in practice require individual actuarial
judgement to be applied.

A major theme of the paper is the unit growth assumption used in the determination of the
mismatching reserve. The increase in growth rate of one-third referred toin § 5.1.5. only applies to the
first year. Lower growth rate should apply to futurc years. Unit prices may rise again in the future
reducing thegrowth of investments in future premiums. The illustrative projections use low premium
values and may show variations in reserves greater than expected in practice. An alternative approach
which still has regard to current market yields is to calculate both sterling and mismatching reserves
using the same unit prices. Unit prices may fall without a change in interest rates. For example, the
sterling reserve basis may assume a 25% fall from current unit values and a mismatching basis no
further fall, or the former may assume a 37;% fall and the latter only a 124% further fall. Coherence
can be achieved at the next valuation by referring back to the same prices accumulated at the
valuation growth rate and reviewing the percentage fall assumptions in the light of yield and earnings
levels. Using this approach the same unit growth assumptions are used for sterling and mismatching
reserves since the same prices are used. For the capital gains tax reserves surrenders should be allowed
for where, for example, the prospective CGT reserve on a zero surrender basis plus DCF liabilities
produces a lower reserve. However, although surrenders assumed should be higher than expected,
they may not approach the very high rates referred to in the paper. The higher the unit growth rate
assumed in allowing for reallocations of units for existing policyholders the higher the reserve will be.
A sustained further fall in prices below current levels following the stock market crash may give rise to
profits if prices are lower than the average price at which units were allocated. However, it is prudent
to assume prices recover in setting reserves.
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Referring now to negative sterling reserves I would like to consider a ten year level allocation
endowment with no capital units where net investment income is credited to the policyholder and
where there is a surrender charge expressed as a percentage of premium but where the DCF reserve
over the full term of the contract determines the maximum negative sterling reserve. It may be
substantially less than the surrender charge. For a fund consisting only of this business, negative
sterling reserves can only be set up if a loan is obtained to purchase some of the units required to
match the unit liability. This assumes that units are not allowed to be underfunded in this situation.
When matching against other positive liabilities in a fund covering several types of business it is
essential to consider the term of the liabilities. If the positive reserves are too short then further
finance will be needed in future to bring the negative sterling reserves up to zero. The reference in
Appendix 6 to the matching of negative sterling reserves involving unappropriated surplus for
shareholders’ funds is unclear to me. Presumably this means that surplus will be reduced or
shareholders’ funds will be transferred into the long-term fund.

Going on now to renewal expenses; expenses expressed as a percentage of premium can produce
lower reserves than when expressed as an amount per policy especially where there is a wide spread of
premium sizes across business in force. On a zero lapse/surrender basis the percentage of premium
may vary as shorter term policies mature. A range of lapse and surrender assumptions varying by
premium band may give rise to a range of total renewal expenses expressed as a percentage of total
premiums. Inflation should still be allowed for it as a percentage of premium assumption is used. It is
simpler in practice to use a per policy assumption which assumes the adequacy of the reserve.
However, this approach should not be used without an assessment of any extra reserve involved. To
achieve coherence the per policy assumptions would normally increase in line with inflation from year
to year. To secure the independence of the solvency of the fund from new business, provision for new
business overheads during the winding down period is required. These might be expressed as a
percentage of outstanding first year premiums and can be substantial, for example, where an office
has a direct sales force who are employees. The renewal expense assumption used with this approach
may be lower than that derived from an expense analysis which assumes new business will continue.

The value of tax relief carried forward depends on the future level of income from linked assets and
on realized capital gains crystallizing in the fund. For this and other reasons it is not certain that a
higher unit growth rate and corresponding inflation assumptions gives higher total liabilities. A range
of bases should be tested, each basis being applied consistently across the totality of liabilities.

Mr J. Goford: In reading the paper, I have taken as my themes, firstly, the avoidance of future losses,
and, secondly, the avoidance of mismatching—two of the crucial activities of the appointed actuary. |
have also had in mind a basis and mechanics of actuarial provisions which was in use during the
period of rapid development of unit linked products in the mid 70’s—to see if that basis and those
mechanics have stood the test of time. Firstly, I have problems with the statement in § 1.11.4 that the
unit reserve and the sterling reserve are not usually independent. A reserve which is ostensibly a
sterling reserve but moves because the valuation price moves is surely not a sterling reserve. It is, at
least in part, a unit reserve. If dropping the unit price causes a rise in the sterling reserve then surely to
that extent the sterling reserve is partly a (negative) unit reserve. The problems associated with this
phenomenon are two-fold. Firstly, there is a mismatch which, if followed through logically, would be
corrected by regarding the sterling reserve as made up of a negative unit reserve and a larger sterling
reserve. Proper matching would then dictate underfunding of units—a dangerous path to follow.
Secondly, if the logic is not followed, then we have a 50% chance of an immediate valuation strain if
unit prices fall.

Revisiting first the old basis and bringing it up to date—it comprises a passive test which satisfies all
the criteria in Appendix 3 and the principles are as follows:

1. The unit fund assumed at any time, both currently and in the future, is calculated by
accumulating unit allocations less deductions from the outset of the policy at the assumed
growth rate and then reducing that fund by 25%. This is not the same as assuming a lower
growth rate; it says that the fund falls at the valuation date from its assumed level and then
reverts to the trend line for future allocations. The effect on cash flows is to reduce management
fees by 25% and increase the mortality cost by 25% of unit fund.
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2. Alloptions are allowed for assuming 100% of policyholders exercise their options. That is to say
that at each future valuation date, the reserve will be sufficient to cover the cash value, the paid-
up reserve, the reserve required for a withdrawal plan and the reserve required if the maximum
or minimum sum assured is taken. This is obviously stringent and I will come to ameliorating it
later. Incidentally, being actually able to incorporate these tests depends on the mechanics of the
program—of which also more later.

3. The reserves should be tested in a low/low and a high/high environment.

4. The DCF sterling reserve so calculated should not be increased unless the actual unit reserve
falls below a given percentage below the trend line. The benchmark percentage below the
trendline may be assessed, for the purpose of guidance notes, at that which avoids a 1in 100 risk
of loss.

5. Similarly the DCF reserve may be reduced by using a higher assumed unit reserve provided the
enhanced trend line is at least the benchmark percentage below the current unit reserve. This is
akin to bringing through growth which has a 99% chance of being permanent. The Maturity
Guarantee Working Party mechanics can give us guidance on the appropriate benchmark.

This basis truly separates unit reserves and sterling reserves which the proposed basis does not, and it
avoids future losses and valuations strains and covers all the options. Whether it is feasible depends
on two factors. It may not be feasible because the reserves emerge as unreasonably high for the
portfolio as a whole. However, what that means is that the product design is such that, if options are
taken, then the company will suffer losses on the policies on which the options are taken. If this
valuation basis were to be introduced in respect of products sold after a certain date, there would bea
salutory impact on product design to eliminate those losses from the options. For existing policies,
the probability of the options being exercised may be introduced to reduce the reserves to reasonable
levels, but those probabilities would have to be monitored closely to be justified. The second factor
which would prevent such a basis is what I call the IBM factor—computer programs that are too
expensive to alter. Companies which cannot test for the effect of future options may do so by test
sampling and adjusting reserves by a comparison with the results of tests from a desk top PC.
Now for the old mechanics. The principles were three:

1. Sterling cash flows were calculated each year in the normal way.

2. Then, starting in the final year and working forwards, the reserve is established at the beginning
of each year sufficient to provide for the net cash outfiow of the year, taking the end-year reserve
as an outflow.

3. Then the begin-year reserve would be compared with the higher of the cash value reserves and
those required to support a paid-up policy or withdrawal plan.

This zeroization method can be shown to be mathematically equivalent to the successive summations
method but does allow for the multiple comparison with option reserves to be made at each future
duration. It also allows for a high conservative interest rate to be used when the sterling reserve is
negative.

I have some other brief comments on detail:

1. One of the most crucial effects of a firm but reasonable valuation basis is that on product design.
No shareholder or informed with-profit policyholder wants to hold unnecessary reserves unless
there is a real marketing advantage from the benefits granted to the unit linked policyholder
which gives rise to those additional reserves.

2. 1 think there is a flaw in § 6.3 on negative units. If a negative unit reserve is zeroized to avoid
holding the policy as an asset, it must be done with an additional unit reserve not an additional
sterling reserve otherwise there is a mismatch in the currency of units. A negative unit reserve is
an asset just like a negative sterling reserve. To have value it must have future unit income—
namely the unitized deductions yet to be made. If a negative unit reserve is zeroized this future
income will fall into surplus as it arises. This future income is unit income and therefore the
correcting item is a unit reserve. So a negative unit reserve can only arise where a larger, positive
DCF sterling reserve is also needed (before a cash value test). The negative unit reserves may be
held up to the level of positive reserves and § 6.3.4. does not apply.
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3. On the subject of the relationship between growth and inflation—in any scenario for single
premium products and paid-up policies it would be reasonabile for the inflation rate to be limited
to the net growth rate as otherwise the expense reserve amount can exceed a reasonable figure.
Even so, it is possible for the company to design its way out of the problem—by increasing the
minimum retainable fund size or charging a per policy fee to the policy by cancelling units.

4. As for what subjects should be covered by regulation and what by guidance, I believe that
regulation should cover all assumptions and methodology in principle including avoiding future
losses and valuation strains and matching by currency—in units and sterling reserves. The rest
should be left to guidance notes agreed preferably between the Institute and GAD.

Mr P. H. Grace (a visitor): I accept that the mismatching test should take into consideration a fall in
equity values, especially if interest rates increase or earnings fall. The 25% drop aspect of the test
seems an extremely crude test to apply. The working party hint at the use of a model based on yield as
a possible solution and T would like to put forward one or.two ideas in this respect.

The ratio of a high coupon long-term gilt yield to the All Share yield, over say the last ten years,
with one or two brief exceptions, has ranged between 2 and 3. It dropped just below 2 in 1982 (very
briefly) and was above 3 for a few months last year immediately prior to 19 October. Over the 10-year
period it has averaged just under 2-35. If in the first instance we were to adjust equity values to reflect
the yield ratio of say 2-35, we would at a stroke remove the effect of day-to-day sentiment on the
market. Furthermore, the values would then be moving in line with changes in interest rates.
However, such an adjustment makes no allowance for the possibility that earnings will fall, leading in
the first instance to a drop in price and an increase in dividend yield because at that stage dividends are
unlikely to have been reduced. This scenario could be dealt with by adjusting the equity values to
refiect a lower yield ratio. Ifit was felt desirable to test valuation resilience to reflect a drop in earnings
of say 15%, then altering equity values to reflect a yield ratio of 2 would achieve this objective. I don’t
claim that there is any merit in 15%, it is just that it produced a nice answer. Having altered the equity
values and their yield to reflect a standard yield ratio, the equity values should be further altered for a
change of plus or minus 3% in the gilt yields. Having already taken steps to remove the effect on
equities of day-to-day sentiment, and a possible drop in earnings of say 15%, I do not see that it is
necessary to link the drop in interest of 3% with a further fall in equities.

The fifth pririciple refers to even-handedness but appears to refer to even-handiness between
providers of similar services especially in the light of the Financial Services legislation. I believe this
refers to, for example, Building Societies. The principle should also specifically refer to even-
handedness between different classes of business; but it would be better if this was highlighted as one
of the principles. Currently I have the feeling that the working party’s proposals in this area are

slanted towards giving unit linked business slightly more lenient treatment than conventional
business.

One final point, reverting to the plus and minus 3% test, my employer’s board, were prior to
19 October 1987 vehement in their criticism of the minus 25% aspect. They have been strangely mute
since then. However, not so our Inspector of Taxes with whom we are currently in argument over our
1985 tax computation. He has already said in writing to us that he expects the special reserve set up in
1985, the mismatching reserve, should be released following the October collapse and should not be
reinstated. ! hope the Government Actuary will put the Inland Revenue right.

Mr C. D. O’Brien: I wish to comment on the assumption made in the paper concerning inflation of
renewal expenses. The level of renewal expenses per policy incurred by a life office will depend upon
the activities or services being undertaken and price of such services. Some debate is possible on
whether the quantity of such services will increase or decrease in the future; there is an argument that
in a closed fund situation such services would decrease. 1 assume that this quantity will remain
unchanged. An appropriate prima facie assumption might be that the price of the renewal services
would increase at the same rate as the general rate of price inflation. The paper indicates that renewal
expense inflation will be a mixture of price and earnings inflation, but this may be based on a
misapprehension. Much of a life office’s costs will be the earnings of its staff; the remainder will be
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mainly the cost of goods and services purchased from outside, which will be largely earnings too. But
we expect prices to increase less than earnings, basically because of increases in productivity, so
although costs will include earnings, productivity improvements should be expected such that prices
will only increase at the rate of general price inflation. The view could be taken that the life assurance
industry would not expect productivity improvements and hence the expectation is of renewal
expenses increasing at a rate higher than general price inflation. I would not think this consistent with
the aims of the companies” management. Another possibility is for account to be taken of earnings in
the life assurance industry growing at a rate higher than the national average, which would be reason
for renewal expenses to grow at a rate higher than overall price inflation, although I feel this is
unlikely to be sustainable in the long run. My view is therefore that the prices of goods and services
elsewhere in the economy would grow less than earnings, including goods and services, and also that
the price of administration services provided by life offices may grow at the general price inflation
rate, i.e. less than the increase in earnings. If the long term view were therefore that unit growth is
three percentage points higher than the price inflation, which is equal to renewal expense inflation
then a valuation basis using such needs some margin for prudence. One possibility is to assume
renewal expense inflation one percentage point higher than otherwise, though it seems odd to derive
this by assuming, as the paper appears to do, that there will be productivity improvements in the
economy with the exception of the life assurance industry. Another possibility is unit growth being
taken at less than the long term view. Alternatively some combination of these margins is possible. I
do think it is important to have an appropriate long term view of the parameters and then consider
separately the sensible margins for prudence.

Mr C. O. Beard: 1 would like to mention a practical. but important point in the context of the
mismatching test for sterling reserves (§ 5.5). As the authors mention (in § 4.3.1) the discount rate used
to calculate the present value of the cash flow should reflect the assets matching the sterling reserve.
Part of the problem shown, in the summary of results in Appendix 5, of the DCF reserve trebling from
line 5.1.1 to line 5.1.5 on a change in the yield is due to the net discount rate only changing by -75%
from 4-5% to 5-:25% when inflation goes from 9% to 10-5%. If the assets backing sterling reserve are
invested in matched index linked gilts, and if we can assume a non-negative real return on those gilts,
we will get an actual return on the assets at least as great as the rate of price inflation, even in a life fund
net of tax. Hence, if the assets backing the sterling reserves are invested in matched index linked gilts,
it is reasonable to use a net discount rate at least as great as the rate of price inflation assumed. This
will mean sterling reserves in the appendices would be much smaller and far less sensitive to inflation
assumptions.

Mr J. Instance: I would like to consider the renewal expenses provision. The authors suggest that it is
an undoubted truth that a substantial part of the direct servicing expenses relates to numbers of
policies. It therefore follows that the valuation basis reflecting the true incidence of costs is one which
has an inflated expense loading which is on a per policy cost. The authors suggest that professional
guidance is required to draw to the attention of appointed actuaries the potential for future loading
inadequacies if loadings are not primarily based on numbers of contracts. I would quarrel on the
veracity of this undoubted truth; whilst in some circumstances costs are policy related, other
significant costs may be related to other measures of volume or not related to anything. The present
regulations requiring the expense provision to be set with regard to current operating experience is
more than adequate. In my experience it is not the form of the experience provision that is
inappropriate, but the optimism on expense control that underlines the amount of provision set up.

I would like to consider the impact of surrender charges on the non unit reserve. I thought the
distinction between a discounted cash flow component of the non unit reserve and an offsetting
surrender charge component useful. Whilst [ agree that it may be appropriate to match the surrender
charge asset if calculated on an interest bearing basis against discounted cash flow liabilities or even
mathematical reserves on non linked business, I am not sure that matching it against unappropriated
surplus of shareholders’ funds is as appropriate. What is an unappropriated surplus? If, as an
appointed actuary, I am using surplus to match surrender charge assets held as an offset to the
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mathematical reserves, is this surplus unappropriated? Could it be transferred to shareholders’ funds?
If it cannot be then surely it is not unappropriated surplus. Is it surplus at all? Similarly is it
appropriate to use the shareholders’ funds as a matching liability? Effectively I am using a loan from
the shareholders’ fund to the long-term fund. I don’t believe this is permissible. I am therefore led to
the conclusion that it is inappropriate to hold a negative non unit reserve in aggregate, that is an
amount in excess of the positive DCF reserves and other positive liabilities held elsewhere in the
portfolio. Does this require regulation or guidance?

Mr D. J. Le Grys: In § 4.9 the working party consider variable management charges and distinguish as
between two types of charges. Firstly those management charges which are normally increased
regularly—they give an example of an annual administration charge which is increased in line with
the RPI. Secondly, those management charges which are normally expected to stay the same, but give
the office protection against possible future adverse experience. They give an example here of a fund
related charge of $% where the office has the right to increase it at some future stage, say to 15%. The
paper draws the conclusion that these two types of charge are fundamentally different. It
recommends for the first type of charge that future increases can be accepted in the valuation basis
subject to reasonable limits. This conclusion appears quite logical, particularly as policyholder’s
expectation would have been based upon this assumption.

The second case is more difficult. The working party points out that there are two different views on
whether an increase in charge above the current levels should be included in the liability valuation. In
the end they recommend that an increase above the current level can be included in the valuation
basis, but they also state that the actuary should take into account the possible effects and
ramifications of such an increase. They give a list of five possible considerations. To my mind these
five considerations are too vague to estimate with any degree or certainty and I suspect putting a value
on them is no more than pure guesswork. For the purposes of a statutory valuation basis, and a
solvency test, a more certain set of parameters is required. It would be more logical to employ a rule
for this second type of charge. No increase in value should be permitted unless either the office has
actually changed its charging basis, or secondly, it has published in some other way the intention to
increase them at some future date. If either of these actions which affect the policyholder’s
expectation has been taken, then again subject to reasonable limits a full increase can be taken into
account. On the other hand, if the office hasn’t taken this type of action, then no increase in the levels
should be taken into account for a statutory valuation and a basic test of solvency.

Mr R. C. Wilkinson: We should be debating whether the current standards used by appointed
actuaries in the United Kingdom are adequate, whether actuaries require further guidance notes
issued by the GAD and whether further regulations are needed. There are many concepts which have
developed in unit linked business. People are gradually becoming more aware of the problems of such
business. We have seen the withdrawal of maturity guarantees on virtually all unit linked policies, the
withdrawal with a lot of policies of mortality guarantees and the transfer of the possible expense
inflation problems from the office to the policyholder. Where are the weaknesses in our current
valuation systems used by actuaries today, and in the current methods to formulate premium rates
which are used for modern unit linked contracts? The modern method of profit testing policies has to
make some assumption about the valuation basis being adopted. If we are now saying that current
actuaries are not using the right method, problems couid arise with policies which are already in force
with further strains imposed on offices. If we presuppose that all actuaries are at the moment using
reasonable standards, there are four problems which the paper particularly isolates: excess expense
inflation over the assumptions in the premium basis, under performance of the funds, the exercizing
of options against the office, and mismatching of assets.

Concerning expenses the matching of investments against sterling reserves is very important. We
can end up with expenses being valued after tax (if we assume the tax at an office greater than 273%)
using a zero or negative rate of interest which throws up very high reserves. The general concepts of
matching which the GAD has suggested we use to date is the 25% move in equity prices or the 3%
yield variation in fixed interest securities. This quick and crude method needs to be reviewed. We
should devise a much more effective and sophisticated method similar to that which has already been
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used by the Unit Linked Guarantees Working Party of the trend line and measuring deviations from
that trend line.

If we look at Black Monday 19 October 1987 this was the first experience a lot of actuaries have had
of the market prices falling. However, I think we should look at it in perspective-—where are equity
prices today compared with the 1 January 1987? During 1987 we saw a very large increase in prices
and a reduction in yields. On the 19 October everything was brought back into line and by 1 January
1988 prices of U.K. stocks were at least equal if not greater than those of the previous year-end. Prices
and yields are on a trend line still, even if it has come further down than it was before. The paper does
make one valid point which perhaps is overlooked by a lot of traditional offices as it concerns the
even-handedness of the treatment of traditional and unit linked business and that is traditional
endowments do carry a substantial maturity guarantee. This is something which is forgotten by
certain offices—they feel that as it is with profits there is always a margin but if we are going to
introduce more stringent mismatching concepts that should be equally applied to traditional
business. In conclusion as an actuarial profession we have to be very careful of how much is put into
guidance notes and how much is actually put into statute. As an actuary I believe the actual statute
should lay down the principles only and it is the actuarial profession which should lay down the
guidance in detail.

Mr C. A. Evers: As things stand at the moment, sterling resources change when unit values change—
inversely so. That seems correct, but might there be an alternative to avoid the difficulty of explaining
to one’s board why a sterling reserve does fluctuate with unit values? As the paper says, if the reason
for the change is a fundamental change in economic circumstances, then this cannot be avoided and
the sterling reserve ought to alter. On the other hand, if it resulted from a temporary aberration, a
change in the market yield, then it could be argued that that sort of change ought not to be reflected in
achange in sterling reserve levels. Is there a solution? One possibility is that it might be possible to use
a calculated value of the assets similar perhaps to the asset valuation principles which are used in the
valuation of pension funds. The resilience test would apply by looking to see what the effect in the
change in the yield was on the valuation of those assets.

1 have one other point to make concerning variability charges. It would be difficult to reflect in any
new guidelines or regulations any distinction in the different types of variability of charges. If an
expense charge which arises by cancelling units increases and that expense charge has in practice
increased each year in line with inflation, surely it would be reasonable for the valuation basis to
assume that such increases will continue into the future. The test should be whether it would be
reasonable for policyholders to expect charges to increase as assumed. The current valuation
regulations, or the Institute’s guidelines, do not mention anything about policyholders’ expectations,
for reasons to do with traditional business; 1 wonder whether it would need to be brought into the
rules for unit linked business.

Mr C. S. S. Lyon: Mr Grace commented that the ratio of high coupon gilt yields to equity dividend
yields had varied between 2 and 3 in the past 10 years. When I first came into the life assurance
industry the yield on Daltons was 2% and the dividend yield on equities was considerably higher, and
people talked of zero rates of interest although these did not materialize. What this tells us is that the
dividend yield on equities tends to track a fairly average figure of about 43/5% because essentially
equities are an indexed type of security, whereas gilt yields are related very much to the expectation of
inflation in monetary terms. Whilst we might be able to use a ratio of the kind Mr Grace suggested
over a very short period, there is nothing fundamental about it.

Regarding Mr Wakeling’s remarks on the aim of the valuation, are we talking about the valuation
based on a fund open to or closed to new business? If you look at Guidance Note 1 carefully you see it
defines the appointed actuary’s responsibility in two particular respects. Firstly to value the liabilities
of the existing business in such a way as to avoid future losses and mismatching problems. That
summarizes the position very well. The guidance goes on to say that the appointed actuary has a
professional duty to take all reasonable steps to ensure that he is at all times satisfied that if he were to
carry out an investigation of the type we are talking about, the position would be satisfactory.
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Mr C. J. Hairs: There is a suggestion in § 6.1.2(c) of the paper that non-linked endowment contracts
carry substantial maturity guarantees and hence extra ‘shock proofing’ tests should be applied to
them. I disagree. The point about non-linked endowment assurances is that, while they do offer
maturity guarantees, they do not offer alternative guarantees, and hence you can invest for the
guaranteed maturity benefit. In the case of linked business you normally invest to match the
expression of the liability in terms of the units—the need for shock-proofing where long term
maturity guarantees are offered stems from the impossibility of investing so as to match both of the
benefits.

Mr R. J. Squires (closing the discussion): Our skill lies in designing products that are sufficiently
robust to stand up to the variations in conditions that may have to be faced, and designing valuation
systems that are sufficiently resilient to ensure that our offices survive those conditions. The question
we have to address is where the division should be between regulation and guidance. The opener
suggested that the current value of the units is not necessarily the appropriate base from which to
project future values for the purpose of calculating sterling reserves. In the paper which I presented to
the Institute in 1974 (J.1.4. 101, 1) I suggested using a value produced by an exponential smoothing
formula as a starting point. Since this formula incorporates growth rates applied to the earlier values,
itis equivalent to estimating a future value as the weighted average of a number of estimates, based on
a series of past values. The working party has suggested an alternative basis, using a comparison of
the current yield on the equity portfolio with a long-term yield. This warrants further investigation.
The objective in either case is greater coherence in the valuation basis. A smoothed value, or a yield
adjusted value will change as a result of a sharp change in market values, but to a smaller extent. If the
smoothed value is greater than the market value, caution would suggest that the latter should be used,
but I do not think that should be required by regulation. In the event of extreme adverse market
movements, the authorities will be concerned that offices are not forced out of business by
inappropriate valuation rules, and this might be just the kind of flexibility needed. Starting from a
smoothed value also addresses the point made by the opener, that falls of 50% in price from the
previous high are not unusual.

Mr Wakeling raised the question of unit trusts and building societies, and whereas I agree with the
tenor of his remarks, our jurisdiction does not run that far at present. Mr Cooke reminded us that if
we are to have negative sterling reserves we have to consider where we are borrowing the money from,
which requires a consideration of the terms of the various contracts and I endorse that point. Mr
Goford suggested that since the sterling reserve is affected by the value of the unit reserve, perhaps the
division is somewhat artificial and this an interesting point. My approach has been to say that one
should leave some of the fund margin to emerge in the future rather than calculate a funding value
which anticipates all of the annual charge because that gives a better match between the emergence of
the margins and expenses.

Renewal expense provision is a very important part of this subject. The advantage of the group
approach is the possibility of allowing for the effect of overheads. Economies of scale is a concept we
usually talk about when we are considering expanding the volume of business. When we are
approaching the valuation, we are looking at a closed group which is going to get smaller in the
future, and it cannot be assumed that a reduction in the number of policies will be precisely matched
by a corresponding reduction in the cost of administering them. Whether or not we believe in
economies of scale, I certainly believe in diseconomies of scale.

Mr O’Brien made some comments on the quantity of service. If one closes the office to new
business, it is quite likely that the level of service one gives will be cut to the minimum, but it would be
imprudent to assume that in the basic valuation. It is probably a reasonable point to take into account
when considering the cost of closing the office to new business but not in the valuation basis primarily
designed for the ongoing business.

Concerning the provision for paid up policies and surrender values, in my own office we divide our
management expenses not just into new business and renewal, but into new, continuing and closed
and make explicit assumptions in the valuation basis for the cost of dealing with a surrender or a
claim. The point is that in many cases the surrender penalties run out before the term of the policy,
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and a policy surrendered after that point in time is going to involve cost without providing any
margin. This approach gives a minimum value to the sterling reserve which is required on a policy, by
reference to the expected cost of dealing with a closure, compared with the margin that would be
available.

On capital gains tax reserve the authors cannot get away with their proposal that allowance should
be made for a 100% surrender rate without some comment. Apart from the fact that it is exceedingly
unlikely that every policyholder would choose to surrender his policy on the same day, there are three
hidden margins which can be taken into account. There is very often a surrender penalty which is
more than enough to cover the closure costs, and so there is a contribution towards the capital gains
tax cost. Another is that from time to time individual policyholders have capital losses on their
policies. This has become more common as a result of indexation, but it is not normal practice to pay
a policyholder more because of a capital loss. Thirdly, there is a delay between making a deduction on
the policy proceeds in handing the tax over to the Inland Revenue and an opportunity to earn interest
on money in the meantime.

Referring to the problems with the assumptions of increasing yield corresponding to a drop in
market value, it is undeniably true that when a price falls, if the dividends remain the same the yield
must increase. This is simple arithmetic, but it does lead to other problems, and this is where the trend
line approach offers a solution. If it is assumed that any drop from the trend line is temporary, and
that the price is going to return to the trend line in one year, or three years or five years, there is an
effect on the yield over that short period until we get back to the trend line, but the perception of the
long term rates for discounting sterling reserves, or allowing for inflation, or allowing for capital gains
tax, are unchanged by that short term effect. This is a better solution because it builds more coherence
into the valuation system.

1 very much agree with the need to keep down the cost of compliance with regulations. It is fine for
those offices that set out initially with the idea that they were going to have unit linked contracts
valued on an individual basis—no doubt their computer systems were designed this way right from
the beginning. For those of us whose systems are not designed in this way, and who are currently
trying to deal with the requirements of the Financial Services Act and the new pensions market etc. a
requirement to move to an individual valuation basis would be horrendous. If it was absolutely
necessary for actuarial orthodoxy, then that would be a different matter. Group approaches achieve
perfectly reasonable results provided one makes allowance for the fact that expenses will not
necessarily reduce in proportion to premium income. Any regulations should not require a
demonstration that the result of valuing on an individual basis would not be a higher reserve, because
1 do not see how 1 could demonstrate that without actually doing the work I wanted to avoid in the
first place. The parallel in somebody’s mind is with the office which chooses to use a gross bonus
reserve valuation for its own internal purposes and then has the choice of either publishing a net
premium valuation or demonstrating that its basis is no weaker, but the comparison is not valid.

The President (Mr M. H. Field, C.B.E.): Tonight’s paper is noteworthy because no less than ten
authors have managed to produce much needed and long delayed recommendations that are both
forthright and unequivocable. They are all to be congratulated, but particularly the Chairman to
whom the task at the outset must have been daunting. I will not refer to the detail of the
recommendations, nor to the supporting paper issued by the Government Actuary’s Department, but
I will make two general comments.

First, members will not be surprised to hear that I was delighted to see the enunciation of basic
principle number four that regulation should protect the interest of the consumer, but that it should
not be so burdensome so as to restrict the company’s ability to provide service at competitive cost. It is
the consumer who pays and not all want to pay the price of total security, either for product design, or
the security of the institution and we must remember that 1992 approaches. Second I am pleased to
see that the working party has not been afraid to go beyond its immediate brief and made
recommendations in respect of traditional business. Coherence in this regard is important
particularly now the life assurance industry is facing new competition from other sources.

I ask you to join me in a vote of thanks to the working party and in particular to its chairman David
Purchase.
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Mr D. E. Purchase (replying): I respond on behalf of the working party to the GAD’s note of 26
February 1988 which was circulated with our paper. I know that some members of the working party
agree with my views; I expect I will be supported by most members of the working party.

I have sympathy with the opener in his comments on volatility and the unsatisfactory nature of the
current market value. In considering this issue we have to begin in the real world, and adopt market
value as our starting point. We do however need to do more work on trying to evolve a more robust
resilience test, involving reversion to trend lines or means, and having regard to the current position
within a suitable range. It is important to have reasonable consistency of parameters between the
values of the unit linked part of the reserves and the sterling reserves.

Mr Cooke commented on the use of very high and very low lapse assumptions and I agree we must
be very careful not to insist on the most prudent assumption in each part of the valuation and place
margin upon margin. I was less happy about Mr Le Grys’ comments on variability of charges (§4.9).
He felt it reasonable to insist that in no circumstances could the actuary take account of the potential
to increase future fund management charges unless the office had actually said it was going to do so.
This is too harsh a test and it would certainly be unworkable if you applied the same rule in the
context of a resilience test where there may be no current intention to increase charges, but you might
need that protection.

Turning to the GAD’s note, my first comment relates to the assumption of a 2% differential
between gross unit growth and renewal expense inflation. We nearly all agree this is an appropriate
guideline value. But conditions can change—so can our views—and its insertion in regulations seems
to me to be too inflexible. In addition it seems to be somewhat inconsistent with their acceptance, in
paragraph 4 of the note, of flexibility in determining the inflation rate itself. I favour this flexibility,
and I would prefer one of the more objective methods that have been put forward, with provision for
variation if that can be justified. There is a surprising statement in paragraph 6 of the GAD’s note:
“An approach which has the effect of releasing reserves when market values fall does not appear to be
credible.” Is it really suggested that as conditions deteriorate reserves must always increase? This
seems like a vicious circle to me. There does seem to be an air of unreality sometimes about non unit
reserves for life business in any case: many contracts are written as whole life, whatever the underlying
intention, and (on the gross approach favoured by GAD and, to be fair, the working party as well) tax
may well force the assumption of a negative real return. The prohibition on withdrawals already
mentioned means that large contributions to non unit reserves can come from very distant cash flows,
most of which, in practice, never arise.

As we comment in §4.6.3.2 of the paper, this is harsh enough for the primary valuation: when it is
carried through to the resilience test with no relaxation on the assumed current return, in my view it
borders on the absurd. If we contemplate the test with —25% on market values, and — 3% on the gilt
yields supporting the discount rate—a combination we regrettably did not address in § 5.6—the
results, on GAD’s current thinking, would produce quite excessive reserve requirements.

The working party is very grateful that the principle of even-handedness received such support here
tonight. As indicated in § 5.1.7 of the paper, GAD take the firm view that, when testing for a 25% fall
in market values, it is not permissible to assume a higher unit growth rate. But in the conventional
situation they are quite happy to assume unchanged earnings and thus allow a rise in yields. Since
higher yields on linked assets are credited through the unit price, and result in increased growth rates,
the current test is much harsher for linked business, a situation which 1 am sure cannot be intended
and I hope will soon be corrected.

WRITTEN CONTRIBUTIONS

Mr P. J. Tuley: The paper proposed further guidance or regulation which is likely to lead to further
detailed disclosure—for example more disclosure in the Department of Trade Returns of unrelieved
management expenses. The need for enough details to be available for any independent actuary to
value the business was also referred to. We are in danger of burdening ourselves with overmuch form
filling. The purpose of the Returns is to satisfy the supervisors, not to enable other offices or
consultants to value the Company. The Actuary’s Certificate should perhaps return to being more
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like the Auditor’s Certificate, an expression of professional opinion and not directly verifiable from
the Returns.

On the concept of a onc-off fall in unit values, there is the oddity thata very new office or one witha
recent heavy influx of business sees little strain as premiums have yet to come in to build unit values or
support negative sterling reserves. Strains are therefore likely to arise in future years, and to counter

these my office assumes every future premium sees a unit allocation which immediately suffers the

. 5
same fall before being added to the pool of ‘depressed’ units. This is still more ad koc and logically

confusing, but does achieve a test of present and future resilience-——which is all we require.

On the question of variable sterling or fund charges, it does seem wrong to take these in a ‘normal’
valuation, but the poim of a resiliency test is that it is abnormal. There is a very valid point as to the
company’s resolve in calling on such potential for greater profit, and the general industry lack of
action on raising charges post 19.10.87 is significant. While such escape routes may be invalid for the
—25% resiliency test they perhaps should be for greater disasters such as the higher test of —40%,
akin to calling on variable mortality charges to meet AIDS.

Lastly, the approach of using ‘valuation prices’ of units based on a trend line was put forward by a
number of speakersA However, “the returns are on market values of assets and much debate is current
on how to combine these with a valuation of conventional business to give a satisfactory statement of
strength and solvency. This seems the wrong time to create our own unit linked ‘net premium’
valuation on artificial prices. The resiliency test is then specifically to ensure the valuation copes with
such shifts. Could not the actuary allow for more than 25% if actual prices seem inflated, such as a
valuation at 30.9.87, and revert to a more normal test in more normal times? The catch, as always, is
in depressed times, but could we really create our sterling reserves on trend line unit prices
significantly over actual unit prices in any event?

The authors subsequently wrote: Several speakers supported the use of trend line, or smoothed, unit
prices as the base for calculating sterling reserves, although often with the caveat that if the market
value price was below the trend line then prudence suggested that the lower price be used. The
purpose of the paper was to propose a minimum standard for statutory valuation. Given that, the
authors hold to their recommendation of a market value price supported by a mismatching test which
covers the effect of a reasonably substantial price fall. This gives maximum simplicity to the
fegisiation and does not ruie out the possibility of using trend line approaches, or other methods of
smoothing, in practice. It simply means that the resulting reserves should not be less than the
recommended minimum. (In that sense, the proposed basis fits in with the ‘market value if less’ caveat
that a number of the trend line supporters added.) In addition, it was recognized within the paper that
the benchmark mismatching test might be refined to deal with exireme market conditions in a betier
way. Further work is being done in this area.

In his comments on unit growth rates and real rates of return, the opener suggested that regular
premium policyholders were unlikely to review investment performance with any frequency. In this
context it is worth bearing in mind that for many recently designed linked products the life office
regularly performs reviews for policyholders, to assess continued premium adequacy. Mr Cooke felt
that the increase in unit growth rate referred to in § 5.1.5 only applied to the first year and that unit
prices may rise again in the future, reducmg the growth for future premlums Our view is that the unit
gTOWlll rate lleD pcuuaucuu_y ll dll 1au.uxs lCllldlll uuuldugt:u UlllCl llldll l.IlC lIldll\CL lelU lJlC
dividend D, shown in Appendix 4, is reinvested and it too then earns the higher running yield which
applies in the changed circumstances. On the issue of the unit price rising again in the future, we see
this scenario as weaker in almost all cases than the pre-test situation, since whilst the price is down
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occurred. Our continued view is that the post-test scenario should be projected price pattern which
does not revert back to the equivalent pre-test structure. Mr Cooke made some good points in
support of per policy renewal expenses and noted that expenses expressed as proportxon of premium

could nroduce lower reserves. esnecially where there i a wide snread of nremium size across business
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in force. This can be important and needs to be recognized by the actuary. Our own example (which
should perhaps have been included in the paper) is a pensions portfolio. This typically has larger
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premiums for those policies closer to retirement. Progressive maturities can thus lead to an
uncovering of a premium related renewal loading—and without any selective influence being
exercised by the policyholders involved.

Mr Goford raised a number of issues, and in particular described a valuation approach from the
1970’s with which he was familiar and which he had brought up to date. We feel sure that the basis
would normally be more than sound, but again do not view it as appropriate as a statutory minimum.
To begin with, there are the two substantial problems Mr Goford highlighted-—that the basis is very
stringent and very complex to apply. In addition, we feel there are two other difficulties. First, the
problem of identifying the 1% risk levels involved without expensive stochastic simulations. Second,
the very foundation of the approach, the use of a current and future unit fund calculated by growing
unit allocations less deductions from the outset of the policy at the assumed growth rate. Modern
contracts incorporate unit cancellation monthly for mortality, expenses, morbidity, and on occasion
for other reasons, such as the charging of switch fees; some contracts have the added complication of
joint life statuses, whilst yet others have units allocated on the receipt of premiums not the due date.
To reconstruct policy history to obtain the current unit fund, using trend line growth which is in any
case different from to the real growth actually experienced seems an extremely compiex and rather
unnecessary activity to turn into a statutory requirement. Mr Goford also felt there was a flaw in § 6.3
and described this further. Whilst we do not agree there is a flaw, we do agree with many of the further
comments! Our view is that negative units can be held, in effect, by offset against positive units in the
unit funds. Sterling reserves are then needed and, because these are not well matched against the
negative unit balance, a mismatching reserve is also required to cover the possibility of a rise in unit
price. Quite clearly, too, surplus emergence patterns will be changed by different actual unit price
experiences.

We take Mr O’Brien’s views on life offices’ productivity. However, life offices seem to have used
automation to increase the complexity of linked products rather than to reduce costs. (Often with
good actuartal reasons, such as designing away mortality and expenses risks.)

Mr Instance disagreed with the paper’s conclusions on per plan expense loading, feeling that
significant costs may be related to other measures of volume, or not related to anything. Clearly,
within the confines of a valuation, expenses need to be related to something. Given that, we still feel
that the per plan approach is best for a substantial part of the expenses and that the relative freedom
which would result from our recommendation in §4.4.6 ought not to lead to too restrictive a
situation.

Mr Le Grys commented upon the five considerations set out in §4.9.6, feeling that putting a value
on them would be little more than pure guesswork. We agree that significant subjectivity may well be
involved, but conclude that the appointed actuary’s informed guess is better than no provision at all.
We do not agree that the difficulties of quantification should lead to potential increases in charge
levels being excluded from consideration.

Mr Hairs suggested that maturity guarantees under non-linked contract were different in nature
from those under linked. We accept the point that the impact of maturity guarantees may be different
in severity. What we are calling for in the paper is that there should be appropriate and even-handed
requirements for guarantees under non-linked business as compared with linked business. The extent
of any additional guarantee reserves required would depend, inter alia, upon the assets supporting the
guarantees. In particular, the proportion invested in equities would be important.

We would like to clarify our comments on CGT reserves on terminal deduction policies in §4.10.1.
The reference to 100% surrenders was by way of illustrative example only—we were not suggesting
that this was the ‘high level of surrender’ which had to be used in practice. The actuary would decide
what was prudently high for any particular portfolio of business.





