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1. INTRODUCTION 

There is a profound difference between the typical asset allocations 
of funded pension schemes in the Netherlands and the UK. The Eu- 
romoney publication “European Pension Survey 1992” lists the following 
breakdown as of December 31, 1991: 

Equities 
Fixed Interest 
Real Estate 

Total 

UK Netherlands 

78% 22% 
15% 63% 
7% 15% 

100% 100% 

The most common explanation given for this phenomenon is the 
relative difference in the size of the equity markets in the two countries. 
The relative size of pension funds versus equity market capitalization is 
in fact much higher in the Netherlands than the UK. Despite the accu- 
racy of the relative size of markets observation, it is not a valid explana- 
tion for the large difference in asset allocation, as there are considerable 
benefits to a pension plan of substantial international diversification of 
equity investments. 

In the paper, a risk versus return profile is calculated for each coun- 
try by using the same pension plan and capital markets assumptions, 
but using the actuarial cost method of each country. In this way, the 
effect of the actuarial cost method is isolated. Interestingly, the aver- 
age allocations shown in the table above are both reasonable choices 
with respect to that country’s risk versus return profile, suggesting that 
the different actuarial cost methods could be the major factor in the 
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different asset allocations. The paper also demonstrates the benefits 
of the international diversification of equities from the pension plan’s 
perspective. 

2. BACKGROUND 

Both the UK and the Netherlands have a significant number and 
volume of funded defined benefit pension plans. There are no invest- 
ment restrictions on pension plans in either country. The vast majority 
of plans in each country are funded by employer and employee contri- 
butions, have employer and employee board membership, and increase 
pensions in the course of payment by the inflation rate. There are no 
meaningful differences between typical UK and Dutch plans in terms of 
their liabilities. 

Recent capital market performance in the two countries is sum- 
marised below: 

Capital Market Performarlce 

UK Netherlands 

Last 20 Years Last 10 Years Last 20 Years Last 10 Years 

Average Equity 
Return 

Average Fixed 
Interest Return 

CPI 

14.9% 195% 13.7% 19.2% 

11.4% 14.6% 8.2Y 0 6.5% 

9.9% 6.0% 4.7Yo 2.2% 

Source: Equity Returns: Morgan Stanley Capital Indices 
Fixed Interest Returns and CPI: International Financial Statistics 

It is interesting to note that over the last ten or twenty years, the 
relative outperformance of equities over fixed interest has been greater 
in the Netherlands than in the U.K. 

3. METHODOLOGY 

The goal of the analysis is to isolate the effect of the cost calculation 
method on the asset allocation decision of pension plans. To accomplish 
this, two asset allocation studies are performed, one with the Dutch 
cost calculation method and one with a UK approach. The same capital 
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markets assumptions are made for the two studies and the same pension 
plan is used. Each study produces a risk versus return analysis of various 
asset allocations. The risk versus return analysis will determine the 
asset allocations having the lowest risk and the highest return, with the 
“efficient frontier” of asset allocations lying between those two points. 

3.1. CAPITAL MARKET ASSUMPTIONS 

The first step in the analysis is to generate a large set (225 are 
used) of 30-year capital market scenarios. Each scenario consists of a 
return for equities, a fixed interest yield curve composed of yields on 
bonds with maturities of up to ten years, and an inflation rate (a single 
inflation rate is used for both wage increases and cost-of-living increases 
to retirees) calculated at quarterly intervals. Each scenario is taken from 
a stratified sample t,hat is generated based on the following assumptions: 

Interest Rates: 

Equity Returns: 

Inflation: 

Initial levels: 

Volatility: 

Mean Reversion levels: 

Average Annual Return: 
Standard Deviation: 

Average Rate: 
Standard Deviation: 

3 month: 
10 year: 

3 month rates: 
10 year rates: 

towards initial rates 

13.0% 
19.0% 

4.0% 
1.8% 

8.0% 
8.0% 

13.6% 
11.2% 

The assumptions are meant to be reasonable expectations of future 
performances in either market and are not historically or mathematically 
derived. The assumptions are chosen to include a reasonable real rate 
of return (interest rates minus inflation) and a reasonable equity risk 
premium (average equity returns minus average interest rates). For 
our purposes, the relative equity returns and interest rates, and their 
respective volatilities, are the most important assumptions. 

Interest rates are assumed to have a lognormal distribution, (which 
ensures that negative rates will never occur) with a degree of mean 
reversion. Mean reversion is the tendency of rates to return to an 
average level over a long period of time. Inflation is assumed to have 
a positive correlation with short-term interest rates, and equity returns 
are assumed to have a modest negative correlation to long-term interest 
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rates. In a stochastic model, the characteristics of the variables in a 
scenario will often follow the correlations, but frequently do not. 

3.2. SAMPLE PENSION PLAN 

The sample pension plan to be analyzed has the following charac- 
teristics: 

Benefit Formula: 

Asset Market Value: 

Funded Level: 

Average Age: 
Average Service: 
Actives per Retiree: 
Total Benefits as a % 

of Total Compensation: 
Net Annual change in 

workforce: 

Final Average benefits with inflation adjustment 
of benefits in the course of payment. 
1,694 

100% 

42.8 years 
12.5 years 
2.4 

7.7% 

0 

For each asset allocation to be tested, at each annual interval along 
each scenario, the plan’s assets, liabilities, net cash flow, and contribu- 
tions are calculated. The entire set of demographic assumptions must 
be made in order to calculate the liability values and benefit payment, 
including mortality, retirement, withdrawal, and plan entry. 

3.3. RISK VERSUS RETURN MEASUREMENT 

Each asset allocation run uses the same set of 225 30-year capital 
market scenarios. An asset allocation is defined as a fixed percentage 
in equities and the complementary percentage in fixed interest. Each 
year, after the asset returns and cash flows are calculated, the portfolio 
is rebalanced back to the same fixed percentage of equities and fixed 
interest. Other more sophisticated strategies have been modelled, but 
are beyond the scope of this paper and are not reported here. Real estate 
is often modelled as some combination of fixed interest and equity, and 
is not modelled separately here. Equities are modelled as a single asset 
class at this point in the analysis. Fixed interest returns are represented 
by the return on ten year coupon bonds. 

The most important output of the model is the annual contributions 
in each of the scenarios. The present value of contributions is calculated 
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for each scenario, using the specific discount rates of the scenario. This 
measure recognizes the time value of actual cash contributions and is 
therefore the best representation of the true economic cost of the pension 
plan. The present, value of contributions from all 225 scenarios is used 
to compare various asset allocations. 

Numerous asset allocations are compared using a risk versus return 
framework. It is important to keep in mind that in this famework, the 
terms return and risk do not have the same meaning they have in an 
asset-only framework. The return of a particular asset allocation is mea- 
sured by the mean of the 225 present values of contributions. A low 
mean present value of contributions is equivalent to a high return in this 
framework but does not necessarily imply high asset returns. Similarly, 
risk in this framework is a measure of the volatility in contributions 
rather than the variance in portfolio returns. The risk of a particular 
asset allocation would typically be measured by the extent of deviation 
of the contributions from the mean. However, the distribution of con- 
tributions is asymmetric; contributions can rise when asset returns are 
poor but camlot fall below zero when assets perform well. Therefore, a 
better measure of contribution risk is one that captures the probability 
and magnitude of underperformance. Consequently, the expected value 
of contributions over the 20% of the scenarios with the highest present 
value of contributions (the worst quintile) is used as the measure of risk. 

3.4. DUTCH COST CALCULATION METHOD 

Let us first consider the Dutch cost calculation method which is 
very precise and clearly specified, with little or no room for actuarial 
judgement. The liabilities are valued by discounting at 4% the stream 
of earned pension benefits to be received at and beyond retirement age. 
The use of 4% is practically universal, with only a couple of plans using 
rates between 3.5% and 4%. One can interpret this valuation approach 
as assuming that real rates of return will average 4%. For example, 
if inflation were 5%, one could project the benefits to increase by 5% 
per year, but discount them at 9.20%. This calculation would produce 
the same value of liabilities as discounting current benefits at 4%, since 
1.04 = 1.092/1.05. Fixed interest is carried at book value and equities 
are carried at market value. To determine the contribution level of the 
pension plan, one calculates the asset value and the liability value, and 
the contribution is the amount necessary to keep the plan fully funded. 
The calculation is repeated annually. 
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3.5. UK COST CALCULATION METHOD 

In the UK the situation is much different as the actuary has a large 
degree of discretion over virtually every element of the cost calculation. 
The UK actuary projects inflation rates, salary increase rates, and div- 
idends, and discounts all assumed asset and liability cash flows at an 
assumed future interest rate. To give some indication of the degree of 
discretion granted to the UK actuary, the following quotes are taken 
from “An Introduction to Pension Schemes” by E M Lee, published by 

the Institute of Actuaries and the Faculty of Actuaries. 

Nevertheless, a set of assumptions has to be drawn up and it has to be 
accepted that these represent no more than the actuary’s judgement of 
what constitutes a reasonable basis (p.2581. 

Although this example is greatly simplijied it illustrates an im.portan,t 
point. This is that the market rate of interest at the time that the 
valuation is being made has not entered into the discussion, nor has the 
book value or market value of the imtestnaents of the scheme at that date 

/~.4851. 

In general the economic assumptions reflect a partic,ular view about future 

economic conditions, and will therefore n.ot be greatly influenced by the 
experience of the scheme during the com,pamtively short period since its 
commence,ment or the previous investigation date. [p.512]. 

The valuation rate of interest is the assumed long term yield which will 
be obtained on new investments made in the future. As noted above, the 
recent investnient performance of a scheme at a particular imuestigation 
date is of little relevance to the considemtion of this future yield (p.512) 

Even if this shows that the performance differed significantly from th.e 
average performance of pension schemes during th,e period it does n,ot 
necessarily follow that the actuary wo,uld think it appropriate to take this 
into account in settling his assumption as to long term investment yields 
[p. 5121. 

. . . . . there is of course a wide variety of ways of arriving at special 
contributions to clear a shortfall, or a special relief of contributions rep- 
resenting a use of surplus lp.1891. 

The high degree of flexibility given the UK actuary makes it diflicult 
to model his/her contribution calculation initially or over time along 
the various scenarios. The UK actuary can updat,e the contribution 
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calculation as infrequently as every five years, but we will update it 
every three years as this is the more common practice. Asset values are 
simply present values of cash flows (known cash flows for fixed interest 
and projected cash flows for equities) and need bear no relationship 
with book or market values. Due to the lack of a precise common 
method we will value fixed interest at book value and value equity at a 
five-year average based on a 20% move towards market. As the quotes 
from Lee indicate, this asset valuation method understates, perhaps 
significantly, the flexibility given the UK actuary. The method chosen 
has the advantage of being programmable and therefore should allow us 

to estimate conservatively the effect of cost method on asset allocation. 
Liability values are calculated in the same manner as in the Netherlands 
except of course the real rate of return assumption is chosen by the 
actuary. We will assume a 4% real rate of return assumption, consistent 
with the Dutch assumption. To the extent that actual interest rates and 
equity returns deviate from the actuary’s assumptions, gains and losses 
will occur. We assume that gains and losses are measured every 3 years 
and amortized over the following 20 year period. 

4. RESULTS 

Let us begin with the Dutch study. Graph 1 shows the risk versus 
return profile for asset allocations ranging from 100% to 0% equity in 
10% intervals. Lower mean present, value of contributions (higher return) 
and lower present value of contributions in the worst quintile (less risk) 
are preferable. Therefore, the “efficient froutier” is the set of points 
that lie between the point with the highest return (50% equity) and 
the point with the lowest risk (30% equity). For each point not on 
the efficient frontier, there exists a point with lower mean present value 
of contributions, and lower mean present value of contributions in the 
worst quintile. 

The data points in Graph 1 are listed in Table 1. 
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Table 1 ~ Present Value of Contributions 

Equity% 

Netherlands UK 

Mean Worst Quintile Man Worst Quintile 

0 749.9 955.7 709.8 906.4 
10 606.3 857.7 589.3 816.4 
20 486.1 813.6 486.8 768.0 
30 409.3 806.0 417.4 746.2 
40 378.8 824.5 376.1 741.5 
50 369.9 862.7 352.0 747.4 
60 375.1 914.3 338.6 763.8 
70 390.3 976.3 332.1 786.8 
80 412.5 1,047.5 330.3 814.2 
90 439.0 1,125.g 331.9 846.0 

100 469.0 1,209.3 336.5 883.0 

It is perhaps non-intuitive that the portion of the graph from 50% 
equity to 100% equity should rise while moving to the right instead of 
falling. Or put another way, why is this analysis different than a tradi- 
tional risk versus return tradeoff of fixed interest versus equities where 
using more equities produces more risk and more return? The answer 
is that we are measuring pension contributions, not asset returns. The 
main difference between the two is that while equity returns can be 
positive or negative, contributions can only be positive or zero. (Contri- 
butions cannot be negative, i.e., you cannot take money out of the plan.) 
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For a fully funded plan, high asset returns would only result in a longer 
contribution holiday, leading to contribution cost savings further out in 
time. On the other hand, low or negative asset returns have a more im- 
mediate negative impact on the plan. Therefore, above a certain equity 
allocation level, the high volatility of equities with respect to liabilities 
can actually increase the expected present value of contributions. 

The assumption that contributions cannot be negative is important. 
If in fact surplus can be refunded to the sponsor, even after imposition 
of a tax, the efficient frontier can move significantly in favour of equity. 
High equity returns become more valuable to the plan when surplus can 
be recaptured. 

Changing the capital markets assumptions will change the efficient 
frontiers. On an individual plan level, the demographics are also im- 
portant. For example, the efficient frontier of older plans and plans 
that expect negative workforce growth will tend to have a higher fixed 
interest composition. 
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Crapll. 2 Risk vs. Return Profile - UK Rlet.l~od 

Graph 2 shows the analysis when the UK contribution calculation 
method is used. The same pension plan and the same set of capital 
markets scenarios are used. The UK efficient frontier runs from 40% to 
80% equity, a large change from the Dutch efficient frontier of 30% to 
50% equity. The data points in Graph 2 are also listed in Table 1. 



If we assume for the moment that real estate can be allocated 
equally between fixed interest and equity, average equity allocations are 
roughly 30% in the Netherlands and 80% in the UK. Interestingly, both 
points fall within the efficient frontiers produced by our analysis. 

The analysis shows how the UK actuary’s ability to stabilize the 
pension plan’s contribution level, through an almost total reliance on 
long-term assumptions that are insensitive to current market conditions, 
can significantly affect the plan’s asset allocation decision. It should be 
noted that it is not the purpose of the paper to judge the merits of one 
cost calculation method over another, but simply to show the potential 
impact of the cost calculation method on the asset allocation decision. 

4.1. INTERNATIONAL DIVERSIFICATION OF EQUITIES 

Up to this point in the analysis, we have assumed that all as- 
set results are in the same currency as the liabilities. The benefits of 
international diversification of equity investment in an asset-only frame- 
work are well documented. Dr. Bruno Solnik presented the following 
example in October 1992 at a forum of the European Forum for Re- 
tirement Provision: Over the period ,January 1371 to January 1992, the 
UK stock market had a volatility of 24.2%. Measured in Sterling, the 
volatility of other world markets varied from 18.6% in the Netherlands 
to 42.9% in Hong Kong. However, the volatility of the Morgan Stanley 
Capital index, representing the world stock markets excluding the UK 
market and measured in Sterling, was 15.5%. The correlation between 
UK stock returns and the world index, also measured in Sterling, was 
0.55. Dr. Solnik found that the reduction in risk through international 
diversification (while maintaining currency risk) was true for all country 
viewpoints and for all sub-periods. 

The present value of contributions framework allows one to confirm 
and quantify the benefits of the international diversification of equities 
from a pension plan’s perspective. The analysis will be done in the 
following fashion. Firstly “international” equity returns are added to 
each economic scenario by generating a set of returns with the same ex- 
pected return (13%) and standard deviation (19%) as ‘*domestic” equity 
returns. In the study, domestic and international equity returns have 
a correlation of .50. Secondly, the equity return in the study is now 
calculated as 50% of the domestic return and 50% of the international 
return. Finally, the Dutch and UK studies are repeated with new equity 
returns. 
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Graph. 3 Risk vs. Return Profile - Dutch Method with International Diversification 
of Equities 

Graph. 4 Risk vs. Return Profile - Lli Rle~hod with International Diversification of 
Equities 
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Table 2 - Present Value of Contributions with International Equity 
Diversification 

Equity% 

Netherlands UK 

Mean Worst Quintile MfZall Worst Quintile 

0 749.9 955.7 709.8 906.4 
10 599.9 847.4 583.8 815.4 
20 467.8 782.3 476.3 762.4 
30 376.9 742.1 401.2 726.8 
40 332.9 732.3 354.7 706.0 
50 315.0 746.9 325.9 694.7 
60 309.2 773.8 309.3 695.9 
70 313.7 811.6 299.6 707.2 
80 326.3 858.9 294.3 724.0 
90 342.3 914.0 292.7 745.7 

100 362.6 975.2 294.1 773.0 

Graphs 3 and 4, and Table 2, show the efficient frontiers for the 
Netherlands and the UK with 50% international diversification of equi- 
ties. Table 3 shows the difference between Tables 1 and 2, the marginal 
effect of splitting the equity investments equally between domestic and 
international. Table 3 shows that there is an improvement in return and 
a significant reduction in risk in both countries. The efficient frontier has 
shifted by 10% in favour of equities as a result and is now 60% to 40% 
equity for the Netherlands and 90% to 50% equity for the UK. Obvi- 
ously, there are significant benefits to a pension plan from international 
equity diversification. 

Table 3 - Marginal Effect on Present Value of Contributions of International 
Diversification of 50% of Equity Portfoiio 

Equity% 

Netherlands UK 

Mean Worst Quiutile Mean Worst Quintile 

0 0.0 0.0 0.0 0.0 
10 -6.4 -10.3 -5.5 -1.0 
20 -18.3 -31.3 -10.5 -5.6 
30 -32.4 -63.9 -16.2 -19.4 
40 -45.9 -92.2 -21.4 -35.5 
50 -54.9 -115.8 -26.1 -52.7 
60 -65.9 -140.5 -29.3 -67.9 
70 -76.6 -164.7 -32.5 -79.6 
80 -86.2 -188.6 -36.0 -90.2 
90 -96.7 -211.8 -39.2 -100.3 

100 -106.4 -234.1 -42.4 -110.0 

The example takes an unbiased view of international equity markets 
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(same expected return and volatility as the domestic market) and is not 
an attempt to find an optimal degree of diversification. An optimization 
will tend to favour foreign markets with high expected returns and low 
correlations relative to domestic markets. The high volatility of a foreign 
market can be mitigated by low correlation and more diversification. 

5. CONCLUSION 

The asset allocation decision of a pension plan is a risk versus 
return tradeoff. Therefore, two pension plan boards, faced with the 
same information and bringing no personal opinions or perceptions, can 
choose opposite ends of the risk versus return spectrum. The analysis in 
this paper has shown that the risk versus return spectrum, or efficient 
frontier, can be wide. Of course pension plan boards do bring personal 
and “corporate” perceptions to the asset allocation process. The nature 
of the cost-sharing arrangement between plan sponsor and participants 
is material. The relative size of pension costs versus the pool of earnings 
from which they are paid is important, in addition to the stability of 
that pool of earnings. Therefore, it is impossible to precisely “explain” 
why asset allocations are different between plans or, on average, between 
countries. 

The size of pension funds relative to domestic equity market capi- 
talization is much higher in the Netherlands than the UK. This is often 
cited as the reason Dutch pension plans put less than one quarter of 
their money in equities, while UK plans put more than three quarters. 
However, this explanation is shown in the paper to be false reasoning, 
as the international diversification of equities is beneficial to pension 
plans, particularly in the reduction of contribution variability. Alter- 
natively, the paper proposes that the actuarial cost calculation method 
can have a large effect on asset allocation. The effect of the actuarial 
cost method is isolated by using a common pension plan, capital mar- 
kets assumptions, and risk/return framework, but varying the actuarial 
cost method. Of course, asset allocation decisions are made by a large 
group of people using different methodologies to gather risk and reward 
information. However, the degree of difference between the study’s re- 
sults for 1JK and Dutch pension funds indicates that the actuarial cost 
method could indeed be the major contributing factor to the different 
asset allocations. 






