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(1) The object ofthis paper is to review the suitability ofvalua- 
tion methods currently adopted for U K  pension funds in the light 
of changes in financial conditions and future outlook since those 
methods were first introduced. 

(2) The benefits of a typical UK pension scheme are outlined 
in Appendix I and the typical method and basis of valuation, o r  
valuation model, which is the subject of this paper is described in 
Appendix 11. The majority of schemes in the UK provide benefits 
related to final salary. In the majority the employer undertakes to 
meet the balance of cost after members' contributions. Very few 
schemes in the private sector are committed to increasing 
pensions after award fully in line with cost of living increases 
although some achieve this (or something close) on an un- 
promised basis. In the public sector most schemes provide 
pension increases linked to increases in the cost of living. 

Objectives of a valuation 
(3) The main objectives o f a  routine valuation o f a  UK pension 
scheme are 

(a) T o  check on the adequacy of the contribution rates for 
future accruals ofbenefit. 

(b) T o  check on the position regarding past service liabili- 
ties and accrued assets. 

The valuation may also provide an opportunity to assess 
what increases t o  pensions in payment can be afforded and to 
consider improvements in the benefit scales. In addition, a check 
would be made on the asset cover for the discontinuance liabilities 
and for "contracting out" liabilities if any, but not on the ongoing 
basis under discussion. Valuations may also be made when a large 
group of new members is admitted following a takeover, or to 
determine the transfer payment payable for a group of members 
leaving the scheme where a subsidiary leaves a group scheme. 

(4) Contribution rates. On the basis described in Appendix I1 
the contribution rate would often vary little with age, and would 
therefore not be very sensitive to changes in the age distribution of 
the membership. Thus, ifassumptions remained unchanged there 
would not normally be much variation from valuation to valua- 
tion in the calculated future service contribution rate, whether this 
was assessed as the rate required to meet future accruals for the 
existing members, the rate required for a future new entrant, o r  
the cost of one year's accrual of benefit for the existing member- 
ship. The model therefore has the merit of stability, which is 
generally desirable for company financing and accounting 
purposes. 

(5) Past service position. If the method of valuing assets 
remained unchanged, the relationship at successive valuations 
between the value of past service liabilities based on service to the 
valuation date and on salaries projected to retirement, and the 
value of the assets, would depend largely on whether salary and 
pension levels had increased more rapidly over the inter-valuation 
period relative to the assumptions than had dividend and rental 
levels. The difficulty this gives rise to is illustrated by considering a 
succession of valuations of a particular scheme. In the first 
valuation a balance ofassets and past service liabilites is found, in 
the second valuation a surplus is found, and in the third valuation 
the position reverts to a balance. For example the lifting of divi- 
dend restraint might lead to  a rapid rise in dividend levels on 
ordinary shares in one period, followed by a period of poor divi- 
dend growth, salary rises being steady throughout both periods. 
Over the two valuation periods however the valuation assump- 
tions would have been justified. Ifimprovements had been granted 
out of surplus at the second valuation, the result would be a 
deficiency in the third valuation. The valuation method gives no 
guidance on when to hold back surplus and when to distribute it, 
leaving this to the actuary's judgement. Similiarly, judgement is 
needed on when to recommend action over deficiencies. In 
practice actuaries have tended to smooth out fluctuations by 
making changes in the valuation assumptions and in the method 
of valuing assets. 

(6 )  Pension increases. A change in approach has taken place 
since the early 1970's. In earlier days many actuaries would only 
sanction increases between valuations on payment of the cost by 
the company, o r  an undertaking to make a payment if later shown 
to be necessary. At valuations surplus would be used to make 
increases. It is now more widely recognised that one source of 
valuation surplus is investment earnings in excess of the 
assumptions on the pensioner reserves and that the pensioners 
share of investment surplus can be used to provide increases in' 
pensions without additional finance. On this approach the actuary 
takes account of the long-term policy on pension increases 
implicit in the funding assumptions, and deduces a consistent rate 
of increase in current conditions. Ideally, the pensions would be 
increased at this rate, in the same way as in an index-linked 
scheme. However, in the private sector the fact is that where 
schemes are committed to final salary benefits, the pensioners' 
share of investment surplus may be preempted to cover salary 
strains for the active members, in which case the result in practice 
is smaller pension increases. Thus the use of valuation surplus 
does not, of itself, lead to a sensible pattern of pension increases. 
This is exemplified in an immature scheme where the pension 
liabilities are small in relation to the accrued assets, where a sub- 
stantial pension increase might easily be afforded way beyond the 
scale of future increases which the funding rates were expected to 
sustain in the long term. 

(7) Benefit improvements. The valuation model is not particu- 
larly helpful in considering the back service costs of benefit 
improvements. If these are to be funded by a cash payment the 
amount will not in general be equal to the value of the liabilities 
on the valuation basis. Similarly the cash lump sum required to 
make good a deficiency is not equal to the amount of deficiency 
which appears in the valuation statement, which takes some 
explaining to clients. 

(8) The use in current conditions of uniform rates of interest 
and inflation assumed to apply from the valuation date onwards, 
has the effect that valuation profits and losses accrue relative to 
the valuation assumptions, the most important of which are as 
follows: 

Investment appreciation arising from the valuation at 
assessed value of new money invested since the last valua- 
tion. 
The increase in value of the assets held a t  the last valuation 
attributable to more rapid dividend increases than 
assumed. 
The strain from salary/pension increases more rapid than 
assumed. 

In an on-going valuation these major items have tended to 
balance out, and this is used to  justify the use of the valuation 
method in conditions where current rates may direr considerably 
from the assumed long term rates. The position is overlaid by the 
continuing accumulation of new contributions and furthermore in 
a routine valuation there will always be the opportunity to adjust 
matters at the following valuation. This is not, however, the case 
with a once-offdetermination. 

(9) Closed fund. T o  assume, for a valuation of a closed fund, 
uniform long term rates of interest which are below current rates 
ignores the fact that assets realised to pay benefits in the period up 
to the next valuation will be realised at current market value and 
not at assessed value. In practice therefore actuaries have departed 
from the normal valuation model, taking the assets at something 
approaching market value and valuing the liabilities at a consis- 
tent rate of interest. 

(10) It is interesting to observe that whereas when the discount- 
ed income method of valuing assets was f~rst introduced it was not 
unreasonable to believe that the long term average rate of return 
on the investment of new money would lie within quite a narrow 
range, this is now far from.the case. It is now fully appreciated that 
over a period of, say, 50 yean into the future, it is only to be 



expected that rates of return and of price and pay inflation will 
fluctuate, a t  times violently, within wide bounds, and furthermore 
will not always move in sympathy over short periods. 

The Desired Attributes of the Valuation Model 
(I I) Many of the difficulties mentioned so far arise from using a 
valuation model which is based on the concept of uniform long 
term average rates. Before turning to consider alternatives, what 
are the desired attributes of a replacement model? The author's 
list would include: 

(a) Valuation results would tend to be smoothed out over 
time. 

(b) Resources would be set aside in advance to enable 
pension increases to emerge at a rate consistent with 
the long term policy implicit in the funding assump- 
tions, without reference to  short term considerations. 

(c) The model would have regard to the short term 
outlook and would attempt to anticipate short term 
financial influences on the scheme. It would follow 
from this that the value placed on assets would 
normally be close to market value. 

(d) The model would cope with variations in the nature 
and term of liabilities from scheme to scheme; for 
example it would be suitable for closed funds. 

(e) The uncertainty and volatility of future rates would be 
recognised. 

( f )  It would be as simple as possible. 

(12) Whilst a replacement model might not entirely satisfy all of 
these criteria, it must be accepted that events more than 5 years in 
the future are highly uncertain. All that can reasonably be hoped 
for is to find a valuation model which will result in the items of 
profit and loss outlined in section (8) being minimised at succes- 
sive valuations, and which will avoid the pitfalls described in para- 
graph (5). 

(13) Valuation of Assets. There are three kinds of value which 
could be placed on the assets. 

(a) Book value. 
(b) Market value. 
(c) An assessed value based on discounting future income. 

(14) The book value of assets depends on their age and the rate 
of turnover of investments. The yield on the exisiting assets may 
therefore be quite different from the expected yield on new money, 
although in a fund which has a regular rate of turnover of invest- 
ments. the book value over a long period of time would tend to 
represent a damped version of market value. It is not often used in 
the UK. 
(15) Market values represent the assessment of investment 
worth by other investors. whose tax considerations are different 
and whose criteria for sale o r  purchase may be quite different from 
those of a pension fund, which is concerned with the future 
income which will be earned over a long period. Furthermore, the 
market value represents the price a t  which marginal deals are 
being done and is sensitive to influence by short term factors such 
as government funding requirements and foreign exchange rates. 
The prices offered in takeover bids often reveal a significant 
undervaluation at ordinary quoted prices. The market value of 
cnquoted investments and direct property investments may be 
more difficult to establish than for Stock Exchange securities. On 
the other hand. market values do determine the terms on which 
new money is invested immediately following the valuation. and 
hence have an obvious claim to attention. A modification of 
market values involving averaging over a short recent period to 
remove the effect of short term fluctuations would seem preferable 
if importance is attached to the stability of asset values used for 
actuarial valuations. but this averaging process destroys the link 
between the value of the assets and the terms on which new money 
is invested. 

(16) The assessed value is conceptually attractive since it is 
based on the projected streams of future investment income and is 
therefore "consistent" with the method of valuing liabilities. The, ' 
dilficulties with it arise because it can lead to values which differ 
considerably from market value. Furthermore the validity of the 

claim for consistency depends on the assets being reasonably 
matched to the liabilities. As long term future income prospects 
vary more slowly than capital values, the method ofitself tends to 
lead to a more stable assessment of value; in contrast to market 
values which are based partly on short term expectations of 
capital appreciation. It may be partly for this reason that property 
values in the UK have tended to be more stable than Stock Market 
prices. 

(1 7) It is interesting to consider the differences in the three kinds 
of asset value. In the dramatic fall in UK Stock Exchange prices 
which occurred at the end of 1974, the FI Actuaries All-Share 
Index fell from 150 at the end of 1973 to 67 at the end of 1974 but 
by the end of 1975 had recovered to 158. If a fund had made no 
changes in its investments throughout this period, book value 
would have been quite unaffected. In practice it was found that 
assessed values based on discounted future income were also 
largely unaffected, although this may have been with the benefit of 
hindsight. It would in retrospect have been undesirable to have 
used a value of assets which followed market values in this period 
at all closely, unless a corresponding change had also been made . 
in the assumptions used for valuing the liabilities, to reflect the 
very high rates of investment return achieved as the markets 
recovered. 

(18) Valuation of assets and liabilities. It is widely accepted in 
the UK that the valuation assumptions should be considered in 
real terms. Thus the basis outlined in Appendix 11 would be seen 
in terms of a real rate of return of 2 per cent over price inflation 
and a real rate of increase in pay levels of 1 per cent over prices. In 
an index-linked scheme the absolute level of the assumptions 
hardly affects the calculation of the liabilities. If the assets ofsuch 
a scheme, were deemed to be wholly invested in equities, and 
assumption in real terms could similarly be made about future 
growth in investment income, i.e. that equity dividends would 
grow at a rate 3 per cent below the rate of price inflation. Thus the 
absolute level of the various rates would have very little effect on 
the values placed on the assets and liabilities although the value of 
the assets would not necessarily be close to market values. Even in 
a pension scheme which is not index-linked, it is quite common to 
regard the valuation assumptions in a similar light. For example 
an assumption of post-retirement increases at the rate of 4 per 
cent per annum in conjunction with a valuation rate of interest of 
9 per cent per annum might be thought of as representing provi- 
sion for future rate of price inflation. It is worth observing that 
although the absolute level of future rates is perceived as highly 
uncertain, rather more confidence can perhaps be attached to the 
real rates which may be expected. 

Valuation Assumptions 
(19) In many schemes however some of the liabilities are fixed 
in money terms, and in most schemes part ofthe assets are invest- 
ed in fixed-interest stocks. It is necessary therefore to consider the 
absolute level of future rates. In view of the uncertainty attaching 
to assumptions more than five years in the future, and the 
comment at the end of the preceding paragraph, it seems quite 
reasonable to adopt the conventional assumption of uniform long 
term average rates, but with the vital difference that these are 
assumed only to apply after an intervening "short term" period. 

(20) The problem then is to determine some assumed short term 
rates between the valuation date and the point after which the 
uniform long term average rates are assumed to apply. The way in 
which the intermediate rates are chosen could be entirely arbitrary 
at one extreme, for example they could be assumed to fall 
uniformly from the rates current at the valuation date to the long 
term rates, over a period of say 20 years. At the other extreme 
calculations could be made to arrive at discounting rates consis- 
tent with the rate of return which will be achieved on fixed-interest 
investments made at the valuation date. taking into account the 
capital appreciation achieved as rates fall to the long term 
assumptions. In the author's view, the method used to arrive at the 
intermediate assumptions is not crucial as long as both future 
benefit outgo and future investment proceeds are discounted on 
the same assumptions (and as long as assets are reasonably 
matched to liabilities). The value arrived at for the investments 



however, would only be identical with market value if the valua- 
tion assumptions are derived directly from current market values. 

(21) An intermediate approach would be to make "forecast" 
assumptions about the rate of inflation in the next three years or 
so, covering the period up to the next valuation. It is suggested 
that for such a period estimates could be made with some degree 
of confidence even though considerable uncertainty would 
remain. Similarly assumptions would be made about average 
levels of pay increase according to the particular employment and 
the industry concerned, and about the level of pension increases 
which it would be appropriate to provide in the light ofthe expect- 
ed rates of inflation. It would remain to choose suitable short term 
discounting rates and assumed rates of dividend increase. These 
would reflect the rates of return expected in the short term, i.e. in 
the case of equities the sum of the current dividend yield and a 
"forecast" rate of dividend increase, and in the case of fixed 
interest, the total return expected from interest and changes in 
capital value. For the period more than three years hence, rates 
could be assumed or derived in some way which reduced gradually 
to the long term assumptions, but in the interests of simplicity it 
might be acceptable to assume that the long term assumptions 
applied immediately. The attraction to the author of this 
approach is that it can be seen as  a logical extension ofthe method 

described in Appendix 11. Indeed it is really an extension of the 
technique of applying short term patches to  the results calculated 
by conventional methods, which is already used by some actua- 
ries. 

(22) The valuation models proposed in the last two paragraphs 
have a great many variations and derivatives but it is suggested 
that something along these lines is necessary to meet the objectives 
defined in paragraph (I I). Thus:- 

Adverse or favourable experience in the period follow- 
ing a valuation would be largely anticipated. 
Pension increases a t  an  appropriate level would be 
planned for the short term and allowed for in the 
funding arrangements. 
The model would have regard to the short term 
outlook. 
The model could reasonably be applied to  any fund, 
whatever the nature ofthe liabilities. 
By introducing a buffer zone between the valuation 
date and the period in which the uniform long t e r n  
average rates are assumed to apply, the volatility of 
future rates is allowed for to an extent. 
The calculations would be reasonably simple. 

(23) This is by no means the author's last word on the subject, 
and he hopes it will lead to an interesting discussion. 



Appendix I -Benefit Provisions of a Typical UK Pension Scheme 

Retirement Age 

Pensionable Salary 

Final Pensionable Salary 

Pension Formula 

Contributions 

Early Retirement 

Death Benefits 

Leaving Service 

Pension lncreases 

65 males, 60 females. 

Basic Salary less State basic pension. 

Average Pensionable Salary for last 3 years of membership. 

1 /6Oth of Final Pensionable Salary per year of membership. 

5% of Pensionable Salary by the members 
10% by the Company. 

Scale pension on completed service paid on ill health, actuarially reduced on 
voluntary retirement. 

2 x Full Salary as lump sum on death in service. 

Widow's pension on death in service of $4 the member's ill health pension. 

Widow's pension on death aRer retirement of H the member's pension. 

Scale pension payable from normal retirement age, with appropriate refund and 
transfer options. 

Not guaranteed but a policy of annual increases in the range M to $4 of price 
inflation. 

Appendix II -Typical Valuation Method and Assumptions 

Demographic Assumptions 
Experience based rates are assumed for death 

withdrawal 
ill health retirement 
voluntary retirement 
career salary increases 
proportions married 
wife's age differences 
etc. 

Financial Assumptions 
Uniform long term average rates are assumed 

Valuation rate of interest : 9% 
Salary increases : 8% 
Price inflation (implicit) : 7% 
Dividend Increases : 4% 
Pension lncreases (not guaranteed but intended to offset H 
to V1 of price inflation) : 4%or so 

Method of Valuing Liabilities 
Benefit outgo projected in accordance with the assumptions. and then discounted to present values at the valuation rate of interest. 

Method of Valuing Assets 
Future proceeds. both income and capital projected, and then discounted at the valuation rate. 


