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1. Introduction 

1.1  Despite the newer and more "sophisticated" techniques available to 
actuaries to carry out cash flow projections and asset/liability studies, the 
traditional presentation of the valuation of a defined benefit pension plan 
persists. 

1.2 Future projected income and outgo are discounted to the valuation date, 
usually at a single "valuation rate of interest". 

1.3 In the UK, the most commonly used method for valuing the existing 
investments has long been the discounted income approach. 
Internationally, this method is much less used - for example in the US, 
published valuations are almost always based on either market value or 
averaged market value. 

1.4 This paper does not claim to contain any very new ideas. It revisits the 
discounted income approach to the valuation of assets, particularly as 
applied to the valuation of equities, and considers whether actuaries in 
other countries have anything to learn from the UK approach. 

2. Develooment of the method 

2.1 Valuing investments by discounting their future income receipts is a natural 
approach when those receipts are known, either in monetary terms (e.g. 
fixed-interest bonds) or real terms (e.g. index-linked bonds). Essentially 
this approach is also being followed by the market. To the extent that 
market interest rates are different from the actuary's valuation rate of 
interest, such assets will have a market value different from their actuarial 
value. This normally causes no problem given that the expected liability 
outgo is being discounted at that same rate of interest. 



2.2 When the future income is variable and unknown, assumptions are needed 
to arrive at the expected future amounts before discounting. In valuing 
equities this usually means an assumption about the future growth in 
dividends. If the current dividend receipts are at the rate of d per annum, 
the assumed growth rate is g and the valuation rate of interest i, the value 
of an infinite stream of dividend receipts assumed to be receivable, and 
growing, continuously is: 

2.3 The following further features are fairly commonly adopted:- 

* A notional equity portfolio is valued comprised of the assets 
underlying a market index. Thus d is taken as the product of the 
market value of the actual assets and the yield on that index. 
Sometimes a further adjustment is made, where the published yield 
is historic, to convert the historic yield into the (estimated) current 
yield. 

the plan's assets are valued in this way (even those not actually 
invested in equities), or else a proportion based on the plan's 
investment strategy andlor liability profile rather than on the actual 
portfolio held at the valuation date. 

An infinite stream of dividend income is valued (as in the formula 
of 2.2) or, equivalently, the future sale of equities is assumed at the 
price consistent with the valuation basis (rather than assuming the 
sale of equities at some other price after a period of years). 

2.4 If d is based on the product of market value and index yield it will be clear 
that, for chosen values of i and g, the formula in 2.2 writes the market 
value up or down according to whether the index yield is above or below a 
prescribed "par" value. 

3. Changing attitudes. le~islation and taxation 

For a number of reasons over the last few years, this established asset 
valuation approach has wme under greater scrutiny. 



Pressure for more "realistic" valuation bases has led to assumed 
future dividend growth rates, and thus actuarial value bases, which, 
at least as often as not, are likely to be writing the market value up 
rather than down. 

More attention is now paid to the past service funding level (assets 
compared with liabilities for completed service, including allowance 
for projected salary increases) and companies exert pressure to 
"spend" the past service "surplus" by taking an employer 
contribution holiday. 

"Balanced" investment portfolios in the UK typically have increased 
their equity exposure to, say, 85% at a time when liabilities have 
matured - the average UK pension plan has about 40% of its past 
service liabilities relating to current pensioners. 

By 1990191, the typical actuarial value formula was writing up 
assets substantially, just as the UK economy moved into recession. 
From then until early 1993 dividend growth was virtually nil, 
throwing past service funding from substantial surplus, supporting 
contribution holiday, into shortfall. 

Worse was to come. A change in taxation from April 1993 relating 
to UK dividend payments effectively cut the dividend income to 
pension funds, and thus their calculated value, by 6% %. Actuaries 
found themselves coming up with ingenious arguments as to why the 
full 6% % should not be immediately recognised. 

A debate has started on whether UK companies distribute too much 
of their profits as dividends, rather than these being retained e.g. for 
research and development. Try as we do to argue that income and 
capital growth are equally attractive, there is a perception that 
"actuaries need (growing) income". If things change, we may be 
forced at least to amend our asset valuation assumptions. 

Legislation has improved lavers' benefits, particularly in the 
context of a low-inflation environment, and proposed new solvency 
legislation focuses on the adequacy of the (market value of) assets to 
meet these liabilities, largely determined by reference to bond 
yields. 



4. Whv use a calculated value? 

4.1 How then do most UK actuaries rationalise using the discounted inwme 
method for valuing assets? 

Explanations usually given are:- 

@ It achieves consistency with the method used to value the liabilities. 

It smooths the ups and downs of the market value (usually, by 
implication, with the actuarial value being as likely to be above as 
below the market value in the long term). 

4.2 Are both the above achievable simultaneously? 

It is not hard to construct examples where "consistency" is achieved whist 
valuing assets at a level which is always above, or always below, market 
value. One can also vary the valuation rate of interest so that, while 
maintaining a consistent treatment, calculated asset values are anything but 
smooth. 

4.3 So, is "smoothing" merely a by-product of the treatment of assets and 
liabilities in a "consistent" manner? 

4.4 If we suppose that to be so, how valid is it to say that the assets are being 
valued in the same way as the liabilities; that is, by discounting the 
expected proceeds? 

If "consistency" is genuinely about discounting the plan's investment 
proceeds, use of a notional portfolio replaces actual potential 
cashflow by what could be a quite different cashflow pattern. 

In reality, investments are constantly being traded by the investment 
manager. Certainly equities sold will typically be replaced by more 
equities, but the point is surely that future cash requirements can be 
met from sales of assets as well as from dividend inwme. As 
mentioned in paragraph 2.3, if asset sales are expected to be needed 
to meet future cashflow requirements, the formula for valuing the 
assets (paragraph 2.2) would require sales to be effected, on 
average, at the actuarial value of the assets - not so if the actuarial 
value is consistently biased up or down. 



The actuarial value depends crucially on the (unknown) assumed 
future dividend growth rate. A 'h % per annum difference changes 
the value by around 12%. The difference between the valuation rate 
of interest and the dividend growth rate can have more impact on 
the past service valuation result than any other single assumption, 
and can thus overwhelm the purist "consistency" argument. 

4.5 Taking the assets at a value which is normally below their market value has 
its place when a "cautious" valuation is required. But, in the normal 
course, I would maintain that our clients demand a basis which does not 
contain unnecessary margins. 

4.6 For the above reasons, I maintain that it is not sufficient to rely on 
"consistency", and that the so-called "discounted income" approach is 
usually, in practice, more concerned with "smoothing" of values than with 
a genuine best attempt at "consistency". 

4.7 Apart from the "consistency" aspect, Day & McKelvey's 1963 paper to the 
Institute of Actuaries put forward three further objections to using 
unadjusted market values. 

Market prices balance marginal buyers and sellers. 

Prices are mainly determined by tax-paying investors. 

The UK tax credit applicable to a dividend affects the value of a 
share to a pension plan. 

.8 Since 1963, the capacity of the market has grown enormously such that, 
while the marginal buyerlseller argument still has some validity particularly 
in relation to individual stocks, for the market as a whole it may be less 
relevant. Pension funds (and other gross investors) rather than taxed 
investors now dominate the UK market - controlled by the large investment 
management institutions. 

5.1 In this part of the paper, I shall assume (whether or not the conclusion of 
section 4 is fully accepted) that actuarial values are, in practice, employed 
with the aim of smoothing valuation results. 



5.2 Appendix 1 shows the type of graph frequently presented in the UK to 
illustrate the smoothing effect on the value of assets of the discounted 
income approach. The graph shows a smooth line based on a par dividend 
yield for equities (based on the FTA Index) of 4.5%. While this certainly 
smooths out short-term market volatility, it is not at all clear that 4.5% is 
the "correct" par yield in the long term. 

5.3 Over the last 30 years, the dividend yield in the UK at year-ends has in fact 
averaged 5.0%, but most of the high values, including the exceptional 
11.8% as at 31 December 1974, were in the high inflation 1970s. If the 
actuary's calculated value is successfully to smooth out the peaks and 
troughs not be consistently above or below the market the challenge 
may be to recognise when dividend yields have moved into a new range. 

5.4 It is sometimes said that the discounted income approach is difficult to 
apply to low dividend yield markets, such as Japan, because the dividend 
growth assumption needed (to give an actuarial value equal to the market 
value) looks unsustainable long-term. But if the objective is seen merely as 
smoothing about some par yield, this method would now seem equally 
applicable to any equity market. 

5.5 The next question that can be asked, however, is should we be aiming to 
smooth contribution rate requirements (rather than asset values)? After all, 
if we are merely trying to eliminate short-term market value volatility, it is 
virtually self-evident that this can be achieved by taking an average of 
market values over some (short or long) period inclusive of the valuation 
date. But to do so perhaps creates unease that market values from an 
earlier period:are no more than history, to be ignored because financial 
conditions have since changed. For example, when carrying out an 
actuarial valuation as at 31 December 1987, many actuaries would probably 
have felt uneasy about taking an average of market values over the 1987 
calendar year given the October 1987 "crash". 

5.6 Using a very simple model pension plan, I have carried out some 
calculations to illustrate the effect on employer contributions of using 
discounted income rather than market values for equity assets consistently 
over the last 30 years. 

The model relates to a stable and entirely in-service membership, 
and a 100% equity investment portfolio. 

Past service liabilities are assumed to be assessed based on either a 
2% or 3% per annum excess of investment return over pay 
increases (referred to in what follows as the "real" return). 



Investment returns are assumed to be achieved equal to the returns 
on the equity market index. 

Past service liabilities are assumed to increase in line with a national 
average earnings index. 

The projected unit employer future service contribution rate is 
assumed to be 10%. (For a particular pension plan it would be 
more realistic to vary this rate according to the assumed real 
return.) 

Actuarial valuations are camed out annually, and any surplus or 
shortfall is amortised as a percentage of projected payroll, either 
over 15 years or 5 years (but always subject to a minimum 
contribution rate of zero). At the following valuation, revised 
amortisation of the then surplus starts. 

No attempt has been made to allow for any contribution adjustment 
"imposed" by legislation requiring a minimum or maximum funding 
level. 

Results obtained are shown in Appendices 2.1-2.12, in which the 
contribution rate over each 12 month period is shown on the various 
assumptions, for both the UK and US financial experience. 

Not surprisingly, since actual experience over the period as a whole has 
been better than the valuation assumution, the contribution rate based on 
amortisation over 15 years shows a falling trend. 

Looking at the results for the UK:- 

Even where a long amortisation period is employed, the actuarial 
(discounted income) asset value does further smooth the contribution 
rates. 

In particular, the aberration (in retrospect) of 1974 is completely 
eliminated by the actuarial values. 

There appear to be patterns of falling and rising rates (for example 
in the 1980s, see Appendices 2.4-2.6) where the actuarial value 
results lag the market value results by perhaps llh-2 years. It is 
often said that markets anticipate the real economy by this sort of 
period - could the profession be accused of being 2 years behind the 
market? 



The "w of the actuarial value curve is, perhaps surprisingly to 
some, little affected by the actuarial basis, including the assumed 
par yield. (The implicit past service funding levels are of course a 
different matter - the ultimate funding positions are set out in 
Appendix 3.) 

Looking at the US results, the actuarial values for assets seem to produce 
an even smoother pattern of contribution rates over the particular period 
than they do for the UK data. The comments of US actuaries will be 
interesting. 

The results of this analysis do seem to indicate that "discounted income" 
asset values smooth not only market value volatility but also contribution 
requirements. 

This conclusion is equally valid for the US, where the approach is not 
usually employed. 

On the other hand, the actuary may be ignoring market values at his peril, 
since the market often gives early warning of financial trends. Smooth 
rates are probably desirable to clients if they are eliminating short-term 
volatility, but not if they are failing to recognise reality. 

The ideal may be for the actuary to use his professional judgment to 
"factor-in" the market value information to adjust the "pure" discounted 
income value. 

But he could get it wrong! 

What may be more difficult to explain is why the discounted income 
approach should be enshrined in legislation and corporate accounting 
requirements, given the inevitable degree of subjectivity and scope for 
manipulation. 

None of the analysis in this paper relates to the valuation either of bonds or 
of pensioner and deferred pensioner liabilities. As stated in paragraph 2.1, 
the valuation of such assets and liabilities on a consistent basis usually leads 
naturally either to the discounted income approach for valuing the assets, 
or, if assets are taken at market value, to discounting the liabilities at 
rate@) consistent with the bond market at the valuation date. 
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31st December 1993 Fundine Levels 

Discounted income basis Market value 

Table Market value 
t Liabilities 

Market value 
+ Liabilities 

% 

UK 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 

Actuarial value 
t Liabilities 

% 

240 
240 
200 
160 
160 
148 


