
MARCH 2016

ENDGAME 
PORTFOLIOS 
AND THE ROLE 
OF CREDIT.
CUE new thinking for self sufficiency.

For investment professionals only

LGIM Foresight



2MARCH 2016 LGIM FORESIGHT

Executive summary							       3

Focusing on the endgame						      4

Self-sufficiency	 	 	 	 	 	 	 5

Assets and liabilities modeled					     7

Corporate bonds and long-term investors				    9

Self-sufficient investment strategies	 	 	 	 11

Ongoing monitoring	 	 	 	 	 	 	 13

Reconciliation to mark-to-market discount methodology	 	 15

Conclusion	 	 	 	 	 	 	 	 16

Appendix: liability cashflows	 	 	 	 	 17

Contents



3MARCH 2016 LGIM FORESIGHT

Executive summary
Pension schemes are maturing and there is an increasing 

focus on the endgame. Because most pension schemes are 

closed not only to new members but also to future accrual, 

this endgame involves either transferring the assets and 

liabilities to a third party, usually an insurance company 

(buy-out), or running them off (self-sufficiency). 

The purpose of this paper is to set out a framework for designing 
endgame investment portfolios for schemes aiming for self-
sufficiency.  There are three key findings:

First, we find that schemes 
focused on self-sufficiency 
need to rethink how to measure 
success. We believe that success 

for a self-sufficient pension 

scheme is the assets outlasting 

the liability cashflows. To 
quantify the chances of this 
happening, we introduce a 
new measure – the chance of 
ultimate excess or ‘CUE’. This is 
the likelihood that a scheme’s 
assets will outlast its liabilities. 
The CUE measure can be 
used to compare various self-
sufficient investment portfolios 
to determine the most CUE-
maximising one for a particular 
scheme. To measure the CUE, we 
need to focus on the cashflows 
generated by the assets held 
and the extent to which they can 
meet the liabilities, rather than 
looking just at the market values 
of those assets.

Second, using the CUE 
framework we find that 
corporate bonds are very 
efficient for endgame portfolios 
focused on self-sufficiency. All 
high quality bonds promise 
stable cashflows, but corporate 
bonds have an advantage 
over government bonds for 
long-term investors. A short-
term investor is at risk of loss 
if credit spreads widen. This 
can happen even if there is no 
fundamental change in the 
creditworthiness of the bond. 
However, a long-term investor 

who is less concerned with 

short-term volatility ought to 

be less concerned with spread 

changes, and thus able to 

‘pocket’ a long-term investor 

premium. 

Third, we find that for a 
self-sufficiency strategy the 
ongoing evaluation of the 
solvency of a scheme needs to 
be grounded in the CUE metric 
and how that changes over 
time: continuous monitoring is 

important. However, changes 
in credit spreads on corporate 
bond holdings which are not 
attributable to changes in the 
creditworthiness of the bonds 
won’t change the CUE. This 
is because the anticipated 
cashflows from those corporate 
bonds have not changed and, 
all else equal, the solvency of 
the scheme has not changed 
either. This CUE framework 
for measuring solvency can be 
reconciled with the current mark-
to-market world by deriving a 
liability discount rate consistent 
with the level of funding and the 
desired probability of success.

Paul Sweeting
Head of Research
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The nature of defined benefit pension provision in the UK has 

changed significantly. As pension schemes mature, a decreasing 

number are concerned with providing benefits for current and 

future workforces; instead, the focus is on having sufficient assets 

to cover the pensions of former employees. In other words, many 

pension schemes are facing the endgame.

As Figure 1 shows, over 90% of pension schemes are now focusing on the 

endgame. Of these, more than half are thinking in terms of self-sufficiency.

1.	 Focusing on the endgame
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Although self-sufficiency might be defined as the ultimate goal for a 

pension scheme, it might not be clear what this means in terms of the 

assets required or the investment strategy that might be appropriate. 

For many schemes, an adequate level of assets will be determined by setting a funding 
level – that is, a ratio of assets to liabilities – where the liabilities are valued using gilts 
plus a small spread. There is no agreed definition of self-sufficiency. In this paper, 
we take it to mean a scheme having sufficient assets to pay pensions as they fall due 
with a reasonable degree of confidence, and without relying on further employer 
contributions1. However, this approach represents a more traditional approach to 
pension scheme valuation than one with the aim of self-sufficiency in mind.

Traditional approaches to valuation are still valid in some instances. For example, if 
there is a need to place a value on pension scheme liabilities to put into a company’s 
accounts, then discounting to arrive at a present value – in this case using corporate 
bond yields – is the most obvious approach. Similarly, if the Pension Protection Fund 
wants to estimate the value of benefits that it might take on, or an insurance company 
is asked to price a bulk annuity, then calculating the present value of the liabilities is the 
only sensible method.

However, the use of such an approach for a funding valuation is less appropriate than 
it would have been in the past. Historically, the primary purpose of a funding valuation 
was to determine level of contribution required to meet the benefits that were being 
accrued. This was then adjusted to allow for any excess or – more commonly – shortfall 
of the assets relative to the accrued liabilities. To allow for this adjustment again 
requires the present value of the liabilities to be calculated.

2.	 Self-sufficiency

An allocation to corporate 
bonds is a good long-
term investment for 
known liabilities.

We are now in a situation where only 13% of private sector pension 
schemes are open to new members. Allowing for another 2% of schemes 
that are winding up, this leaves 85% of schemes that are closed either to 
new members or to future accrual2. 

1. Employer contributions and the sponsor covenant can be included in the framework we describe, but this is 

beyond the scope of this paper.

2. Pension Protection Fund (December 2015), Purple Book 2015
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The fundamental question for such a scheme is: will my assets outlast my liabilities? 
Consider a scheme with a profile of liabilities as shown in Figure 2. The profile of the 
assets will be uncertain, as will the period for which they will last. In essence, the 
question can be answered by

•	 Projecting the assets forward using randomly simulated investment returns

•	 Using the projected assets to pay the liability cashflows as they fall due

•	 Calculating the proportion of scenarios for which the assets outlast the liability  
cashflows

We call this proportion the CUE, or ’chance of ultimate excess’. In the right-
hand panel in Figure 2, it is represented by the proportion of results above the 
horizontal line, and it is defined as follows:

This metric can be used to answer a number of questions, key ones being:

•	 What is the CUE for a given asset allocation and asset value?

•	 What is the asset allocation that can maximise the CUE for a given asset 
value?

•	 What is the minimum level of assets and asset allocation that can be used to 
reach a target level of CUE?

This highlights an important difference between the CUE approach and 
traditional methods of asset allocation, in that the CUE can be used to propose an 
optimal asset allocation. Traditional methods of asset allocation instead give a 
range of optional portfolios: the efficient frontier.

This is the first key priority: success for a self-sufficient pension scheme is the 
assets outlasting the liability cashflows. The CUE provides us with a measure 
that we can use to assess this, by focusing on the cashflows generated by the 
assets held and the extent to which they can meet the liabilities. 

The ability of assets to 
outlast liabilities can 
be determined without 
resorting to discounting 
liabilities.

Figure 2

Source: LGIM; for illustration only
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In this section we find that schemes focused on self-sufficiency need 

to rethink how to measure success. We believe that success for a self-

sufficient pension scheme is the assets outlasting the liability cashflows. 

To quantify the chances of this happening, we introduce a new measure – the 
chance of ultimate excess or ‘CUE’. This is the likelihood that a scheme’s assets 
will outlast its liabilities and can be used to compare various self-sufficient 
investment portfolios to determine the most CUE-maximising portfolio for a 
particular scheme. Whilst this portfolio will be the most efficient in terms of the 
CUE, the CUE is unlikely to be the only consideration. For example, employer 
insolvency could trigger wind-up, forcing a much shorter term view to be 
relevant. To measure the CUE, we need to focus on the cashflows generated by 
the assets held and the extent to which they can meet the liabilities, rather than 
looking just at the market values of those assets.

For the liability cashflows, we assume a stable population, with pension accrual 
ceasing at the date of analysis. Further details are included in the appendix.

For the assets, we consider three types of investment. The first is a matching gilt 
portfolio. This is a portfolio that we assume matches the liability cashflows so 
exactly that any allocation can be treated as a deduction from both the assets 
and the liabilities. This means that an allocation to gilts has an interesting effect 
on the CUE. If the value of a gilt portfolio is even slightly greater than the value of 
the liabilities discounted using the gilt yield, then the CUE is, by definition, 100%. 
However, if the value of assets is less than the value of liabilities discounted using 
the gilt yield, then any allocation to gilts will reduce the CUE.

This can best be illustrated with an example. Imagine a scheme with GBP 80 
million of assets and GBP 100 million of liabilities. Its funding level is therefore 
80%. If the scheme invests GBP 20 million in exactly matching gilts, this is 
equivalent to reducing both assets and liabilities by GBP 20 million. In other 
words, it is equivalent to having assets of GBP 60 million and liabilities of GBP 
80 million – and a funding level of 75%. Even though the size of the deficit is 
unchanged, the likelihood of the GBP 60 million of assets outlasting the GBP 80 
million of liabilities is lower than the likelihood of the GBP 80 million of assets 
outlasting the GBP 100 million of liabilities, so the CUE is lower – in other words 
the CUE will fall. This is shown graphically in Figure 3.

3.	 Assets and liabilities modelled

Figure 3

We need to focus on the 
cashflows generated by 
the assets held and the 
extent to which they can 
meet the liabilities.

Source: LGIM; for illustration only
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The second asset class we consider is a matching buy-and-hold2 portfolio 
of investment grade corporate bonds. In the case of corporate bonds, exact 
matching is impossible, as the impact of downgrades and defaults cannot be 
known with complete certainty at the outset. The portfolio chosen is therefore 
one where the expected payments after allowing for the impact of downgrades 
and defaults will exactly match liability cashflows. 

Whilst the impact of defaults is clear, it might be less clear why downgrades 
negatively impact investment grade corporate bond returns. One way of thinking 
about the impact of a downgrade is that any movement from investment grade to 
high yield can trigger a forced sale. Such a sale capitalises any loss. Another way of 
thinking about the impact of a downgrade is that it results in a higher subsequent 
probability of default. This can be appreciated by looking at the annualised 
cumulative default rate for increasing periods, shown in Figure 4. This shows that 
the longer a bond is held, the higher the chance per year that it will default. This is 
because over time, and without rebalancing, an increasing proportion of a credit 
portfolio would consist of high yield bonds. These bonds have a higher risk of 
default than investment grade bonds. Because of this, the risk of default for the 
portfolio as a whole increases over time. As an example, consider the blue point 
highlighted in Figure 4. This shows that if a portfolio of investment grade bonds 
were held for a single year, the expected default rate based on historical data 
would be less than 0.1%. However, if it were held for ten years, with those bonds 
downgraded to high yield staying in the portfolio, the lower average credit quality 
would have a noticeable impact on expected default rates. In fact, they would 
treble to nearly 0.3% per annum, as shown by the red dot. 

The final asset that we consider is a diversified fund, consisting mainly of equities 
and corporate bonds. Broadly speaking, one would expect two things to happen 
if more investment risk were taken. The first would be that you would expect, 
on average, for the assets to last longer; and the second would be that there 
would be less certainty over the time for which the assets would last. However, 
investment risk encompasses more than just market volatility. This is most 
obvious in relation to corporate bonds , where volatility is only one of the risks 
which can be rewarded. This is what we look at in the next section.

Figure 4

Thinking about the 
impact of downgrading. 

Source: Moody’s Investor Services (2015), Annual Default Study: Corporate Default and Recovery 
Rates, 1920-2014; LGIM calculations

 2. Whilst we use ‘buy and hold’ portfolios in our analysis, the portfolios used in practice would be ‘buy 
and maintain’ – in other words, they would change in relation to a range of investment factors.
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In finance, risk is generally thought of as being equivalent to 

uncertainty over the future price of an investment. As such, it might 

be measured by volatility, value at risk (VaR) or some other measure. 

However, uncertainty over one time horizon does not necessarily lead to risk 
over another. Consider the price evolution of a ten-year gilt principal STRIP 
(Separate Trading of Registered Interest and Principal) securities, which is 
essentially a zero-coupon bond, as shown in Figure 5. In our example, a zero 
coupon government bond bought now for GBP 100 would give a guaranteed 
payment in ten years’ time of around GBP 115. Over time, one would expect the 
price of this bond to change, as gilt yields changed, affecting the price for which 
the guaranteed payment at the end of the ten-year period could be secured. But 
at the end of the ten-year period, an investor knows exactly how much will be 
received. Therefore short-term volatility does not necessarily lead to risk for an 
investor who can take a long-term view.

Figure 5 also indicates that greater returns are available from corporate bonds. 
True, there is uncertainty over the final redemption payment that does not 
exist with the gilt, arising from uncertainty over the impact of downgrades and 
defaults.  It is also important to note that this analysis is based on historical 
patterns of downgrade and default and is based on long-term averages rather 
than today’s specific market conditions. Bearing this in mind, it appears from our 
simulations that the corporate bond would have outperformed the gilt 95% of the 
time. This is also consistent with our analysis of historical ratings transitions and 
spread levels.

The availability of such a premium seems to contradict what we know about the 
relationship between risk and return. This is because market volatility is not the 
only risk there is.

For corporate bonds, there are a number of separate risk premia, which can be 
thought of as components of the credit spread – that is, the difference between 
the yield on a corporate bond and the yield on an equivalent government bond. 

Figure 5

Short-term volatility 
does not necessarily 
lead to risk for an 
investor who can take a 
long-term view.

4.	 Corporate bonds and long-term investors

Source: LGIM
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The most obvious is the premium is that received as compensation for expected 
defaults and downgrades. In other words, it is the part of the spread that one 
might expect to lose because some bonds will default or will need to be sold at a 
loss following a downgrade to high yield.

As we have already noted, these defaults and downgrades are uncertain. As 
such, any investor will require a risk premium to provide compensation for this 
uncertainty – otherwise, there would be no incentive to move away from gilts 
and to invest in corporate bonds.

But when we analyse the spread on investment grade corporate bonds we find 
that there is still a reward above and beyond these two components, as shown in 
Figure 6. This is compensation for a number of factors such as reduced liquidity 
– in that corporate bonds are more difficult and more costly to trade than gilts – 
and for price volatility arising from changes in the spread. Whilst both of these 
factors will be a concern for a short-term investor, neither should be important 
for anyone with a longer time horizon. For example, a defined benefit pension 
plan is unlikely to need to trade a portfolio of corporate bonds that are held to pay 
long-term liabilities. Nor should it be overly concerned with spread movements 
that affect the price of bonds but not the cashflows they produce. As such, this 
excess spread can be thought of as a long-term investor premium.

Figure 6

Excess spread can be 
thought of as a long-term 
investor premium.

So, to summarise, corporate bonds 
have an advantage over government 
bonds for long-term investors.  
As such, one would expect corporate 
bonds to be highly efficient for 
endgame portfolios focused on self-
sufficiency. We investigate whether this 
is the case in the next section.

Source: Bloomberg, LGIM
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For a given set of liability cashflows, the CUE depends on two key factors: the 
initial level of assets relative to these liabilities, and the way in which these assets 
are invested. In order to have an objective starting value of assets, we measure 
everything relative to the present value of liabilities discounted using the gilt yield. 
This is a useful starting point as under the assumptions outlined in Section 3, any 
scheme that has assets equal to its liabilities on this basis can simply buy a portfolio 
of exactly matching gilts and know that those assets will meet the liabilities.

We also established that for any scheme with less than this value of assets, no gilts 
would be held if maximising the CUE were the only objective. (This assumes that no 
gilts would be needed for collateral, and that corporate bonds of sufficient duration 
would exist.) The reason for this is shown graphically in Figure 7. For a funding 
level of 90% or 80%, the CUE is maximised with an allocation of 100% to corporate 
bonds; with a funding level below this, no combination of gilts and corporate bonds 
offers any prospect of the assets outlasting the liabilities. As such, the choice in 
our model is between a diversified growth fund and a portfolio of buy-and-hold 
corporate bonds. The impact of the asset allocation on the CUE is shown in Figure 8.

There are a number of interesting features in this chart. First, it seems that 
reasonably well-funded schemes – say, those with a funding level of over 85% on 
a gilts basis – can have a high CUE. In other words, the chance of them meeting 
their liability cashflows is over 90%.

A second point of interest – and the second key finding of the paper – is that the 
asset allocation in these portfolios leans strongly towards corporate bonds. In 
other words, the long-term investor premium allows pension schemes to be 
underfunded on a gilts basis, but still to have a good chance of meeting their 
liabilities. However the allocation is not exclusive to corporate bonds. Even for 
these very well-funded schemes, there is a small allocation to diversified growth 
assets as shown in figure 8. This is because these assets diversify the uncertainty 
around the losses from defaults and downgrades that will be experienced in the 
corporate bond portfolio.

If the funding level falls much below 85%, Figure 8 shows that the maximum 
achievable CUE also starts to fall rapidly. This highlights the third interesting 
point – that as it falls, the optimal allocation appears to be one that is exclusive to 
diversified growth assets. 

5.	 Self-sufficient investment strategies

Figure 7

Source: LGIM
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This happens because below a critical level of funding, it becomes impossible 
for a corporate bond portfolio to meet the liability cashflows, even with no 
losses from defaults or downgrades. In contrast, there is no limit to the potential 
upside from a portfolio of diversified assets, so this becomes the only reasonable 
allocation if your sole aim is to maximise the CUE.

This is not to say that poorly funded schemes should aim for self-sufficiency by 
investing solely in diversified assets. Once the funding level falls below the point 
at which corporate bonds seem attractive, the CUE also declines more quickly.  
Pension schemes in this situation should instead focus on a glide path that will 
enable them to reach self-sufficiency in a reasonable time horizon.

It is also worth considering the range of outcomes by asset allocation. For 
example, at a 90% level of funding, the CUE for an allocation of 100% to 
diversified assets does not appear to be appreciably worse than a 90%/10% split 
between corporate bonds and diversified assets – although it is worth noting that 
the proportion of ‘failures’ has increased by a factor of four. More importantly, 
though, the probability of a very large shortfall is significantly higher if 
diversified assets are the only investment. This is shown in Figure 9, where the 
left tail is far more pronounced. Because the CUE looks only at the probability 
of success, analysis such as that shown in figure 9 is needed to help assess the 
potential magnitude of any shortfall.

It is worth noting that the cashflows of a ‘real’ pension scheme will be less certain 
than we have assumed here. For example, longevity uncertainty, combined 
with benefit caps and floors can make exact matching more difficult. In these 
circumstances, a higher allocation to diversified assets could be appropriate, 
particularly if those assets also produce a stable income.

Figure 8

Figure 9

Source: LGIM

Source: LGIM
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Once an asset allocation has been set, it is necessary to monitor the CUE on a 
regular basis. In practice, a change in (for example) the spread would have a 
range of impacts on a pension scheme’s CUE. A widening spread could mean 
a higher expected level of defaults and downgrades for any investor holding 
the bond. But for a new investor, it could mean a higher long-term investor 
premium. A larger spread would also reduce the value of assets held and, more 
importantly, would reduce the funding level relative to liabilities values on a gilts 
basis. Furthermore, it would change the asset allocation of the scheme if the 
value of all other investments stayed the same. This shows that there are three 
items that are important to consider:

As indicated above, none of these three items is likely to change in isolation. 
However, it is helpful to consider the impact of a change in each of these items 
independently for the purpose of building a monitoring tool.

The relationship between each of these and the CUE is shown in Figure 10, 
with a starting funding level of 90% on a gilts basis and an allocation of 90% 
to corporate bonds. In each case it is assumed that nothing else changes. This 
means that, for example, an increase in the credit spread results in an increased 
CUE, because it assumes that the funding level remains unchanged: in other 
words, a fixed proportion of the (increased) yield is received. In practice, unless 
the diversified fund performed well, the funding level would worsen and the 
net result would be a slight fall in the CUE (since a higher credit spread implies 
greater losses from defaults and downgrades as well as a larger long-term 
investor premium).

6.	 Ongoing monitoring
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Source: LGIM

A larger spread would 
reduce the value of 
assets held, but might 
imply a higher long-term 
investor premium.

100

98

94

95

92

90
-50 0 50 -10 0 10 -10 0 10

100

98

94

95

92

90

100

98

94

95

92

90

C
U

E
%

Change in spread 
(basis points)

Change in allocation to 
corporate bonds 

(percentage points)

Change in funding level 
(percentage points)

CUE sensitivity to 
individual factors



14MARCH 2016 LGIM FORESIGHT

0

20

40

60

80

100

75 80 85 90 95 100

C
U

E
 (

%
)

Gilt-based funding level (%)

85% credit 90% credit 95% credit

-50 0 50

0

20

40

60

80

100

75 80 85 90 95 100

0

20

40

60

80

100

75 80 85 90 95 100

This information can be effectively combined into charts that allow the CUE to 
be tracked as frequently as is required. Figure 11 shows the relationship between 
the CUE and the funding level for three different allocations to corporate bonds, 
centred on the current allocation of 90%.

But say markets and spreads moved, resulting in the allocation to credit falling 
to 85%. This could be down to an increase in spreads, but it could also be a result 
of strong performance from the diversified assets. Whatever the case, our focus 
should now be on the left-most panel in Figure 11.

If the change was due in part to a widening in spreads – say by 50 basis points 
– this would indicate that we should focus on the uppermost line on this chart. 
This seems positive, as an increase in spread indicates an increase in the CUE. 
However, this assumes no change in the funding level – and it is likely that the 
funding level will have fallen.

And if the funding level had fallen to 80% for example, we could surmise that the 
CUE would now be around 83%, by reading up from the horizontal axis, as far as 
the dark blue line, and then across to the vertical axis. This is indicated on the chart.

Figure 11

Source: LGIM
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indicates an increase in 
the CUE, all other things 
being equal.
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the legend indicating 
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A key feature of the CUE approach is that it does not rely on a discounted value 
of liabilities, or even a discount rate. In fact, the only reason any discounting was 
done in the earlier discussion was to give an objective measure of the funding 
level. However, there are circumstances under which a discount rate and a value 
of liabilities will be necessary. The key area will be for funding valuations in the 
UK, for which legislation requires a discounted value of liabilities. However, this 
does not mean that the CUE approach cannot be used. Indeed, the CUE approach 
can be used to infer both a value of liabilities and a discount rate.

The way in which this can be done is as follows. First, decide on the CUE that is 
regarded as adequate, say 95%. Next, determine the value of assets that would be 
required to achieve this CUE given the current asset allocation. For example, this 
might be the value of assets shown in the middle panel of Figure 12, which would 
give a CUE of 95%. This can be regarded as the value of the liabilities, since if this 
level of assets were held the scheme would be considered “adequately funded”.

Next, this value of liabilities must be used to determine the discount rate implied 
by the analysis, as shown in Figure 13. This is done by taking the cashflows 
and working out what discount rate – perhaps expressed as a spread over the 
gilt curve – would result in the discounted value of cashflows being equal to 
the value of liabilities given above. In this way, the implied discount rate can be 
determined. The discount rate that does this is the discount rate implied by the 
CUE approach for this level of confidence – in this case, 95%. 

The resulting discount rate takes into account not just the expected 
outperformance of corporate bonds and any other assets held; it also allows for 
uncertainty in this outperfomance.  For a pension scheme invested mainly in 
credit, the discount rate that emerges will be similar to the corporate bond yield 
less an allowance for the part of the spread needed for expected defaults.  This 
itself is close to the discount rate used in accounting standards.  As such, for a 
pension scheme invested mainly in corporate bonds, levels of funding under the 
CUE approach will be similar to accounting funding levels.

7.	 Reconciliation to mark-to-market 		   
	 discount methodology

Figure 12

Figure 13
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The objectives of defined benefit pension schemes have changed in recent years. 
In particular, they are increasingly focused on being able to pay their accrued 
benefits rather than allowing new members to join and earn pensions. But not 
all pension schemes are on a path to buy-out – many view self-sufficiency as a 
realistic endgame.

As such, it is worth reconsidering the way in which pension schemes measure 
funding. If the aim of a self-sufficient pension scheme is to have enough money 
to pay benefits when they fall due, then the measure of success should reflect 
this. The CUE does exactly that.

The CUE can also be used to help design an appropriate asset allocation – and, for 
a mature pension scheme, such an allocation is likely to be dominated by corporate 
bonds if the CUE is the primary metric being used. The nature of self-sufficiency 
allows pension schemes to capture the long-term investor premium.

8.	 Conclusion

But it is not possible to just set and forget a strategy. 
It is important to review the adequacy of the assets 
relative to their goal. This can be done by mapping 
out the impact on the CUE for various possible 
changes in spread, asset allocation and 
gilt-based funding level. This might 
also offer an opportunity to 
tactically move into 
and out of corporate 
bonds and even, 
ultimately, to buy-
out by responding to 
potential future changes 
in credit spreads.

It’s worth reconsidering 
how pension schemes 
measure funding.
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In constructing our liability cashflows, we use data from the Office for National 
Statistics. The number of people at each age is determined by assuming a 
stable population consisting of men only aged 25 and above. The underlying 
population is for United Kingdom males 2012-based principal projection, 
projected to 2015. For the purpose of determining the proportion of lives at 
each age, mortality is assumed to be in line with the same projection table 
from that point on. Individuals are assumed to start accruing benefits at age 
25 and to retire at age 65, with benefits being accrued continuously over this 
period. However, it is assumed that benefit accrual ceases when the analysis is 
carried out. In other words, anyone aged 65 or older will have earned 40 years 
of pension. Anyone younger than this will have earned a progressively smaller 
amount, with a 26 year-old earning only a single year of their pension.

Benefits are assumed to increase in line with the Retail Price Index (RPI), both 
before and after retirement. However, we also assumed that future increases 
are fully hedged using inflation swaps. In other words, there is no inflation risk 
in these cashflows. In practice, this would mean that a certain proportion of 
the assets would need to be invested in gilts as collateral for the swaps; in our 
analysis we ignore this requirement.

It is also assumed that there is no demographic uncertainty. This is another 
simplification, as the mortality projections used are only estimates; however, 
the issue of longevity uncertainty and investment strategy is a significant topic 
in itself.

Appendix: liability cashflows
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Legal & General Investment Management 
is the largest manager of UK pension 
scheme assets*, with the scale, experience 
and expertise to provide investment 
solutions at every stage of a scheme’s 
life cycle – from growing assets, through 
liability matching strategies, to meeting 
endgame objectives such as buy-in / buy-
out and self-sufficiency. 

LGIM publishes a range of materials covering various topics of 
interest to investment and pensions professionals, including:
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*Source: FT Research

In this edition of DC Briefing LGIM’s Colin Clarke, Head of Regulatory 
Change for Workplace DC Pensions, and Veronica Humble, Senior Investment 
Strategist, examine the big regulatory themes of 2016 and their impact on the 
pension industry.   

Congratulations - it’s 2016! The tumultuous two years after the ‘Freedom and 
choice’ Budget announcement are almost over. The changes have been seamlessly 
implemented, the market has stabilised. Trustees, pension providers and DC 
members have absolute clarity around the retirement choices on offer, value for 
money in the pension schemes and what good retirement outcomes mean. No 
more legislative changes are expected in the next 10 years.

Meanwhile on Planet Earth and more precisely, in the UK, there are many 
open questions and a whole raft of regulatory developments to come. We face 
uncertainties in the short and in the longer-term – from the continuing pension 
policy changes by the UK government to European developments (e.g. MIFID 
regulation and proposals for a pan-European pension arrangement) and 
eventually a referendum on EU membership and its potential consequences. 

For this briefing we’ve chosen three topics that we think will dominate the 
debate this year: 

•	 Pension tax relief reform to be announced in the coming Budget

•	 Independent Governance Committees and Value for Money framework 

•	 Retirement investment advice and guidance

How will tax relief change?
As confirmed recently by the Treasury1, the March 2016 Budget will contain yet 
another major change to the pension system – reform of pension tax relief. The 
idea of a Pension ISA - taxing pension contributions upfront, rather than taxing 
pension income when taken in retirement – hasn’t been ruled out, but it looks 
less likely than it did last autumn with a flat-rate for all rumoured to be the 
most likely option. 

A flat rate of tax relief is arguably fairer to the majority of the population, as 
the current system benefits higher rate tax payers. The argument that the 
flat rate will disincentivise higher rate tax payers has an emotional appeal, 
but there hasn’t been much research around people’s actual behaviour to 
substantiate this. On the other hand there is research that shows that it’s auto-
enrolment and the opt-out rather than opt-in design that has made the biggest 
difference for the majority, rather than tax incentives. 

The research by Chetty et al.2 used data from Denmark, where the pension 
tax system had recently been changed. It estimated that 85% of Danes 
were “passive savers” who are unresponsive to subsidies, but are heavily 
influenced by automatic contributions made on their behalf.  The remaining 
15% tend to be wealthier and more financially sophisticated. They arguably 
require less help from a paternalistic government. 

Colin Clarke –
Head of Regulatory Change

FOR PENSION FUND TRUSTEES AND THEIR INVESTMENT ADVISERS

DC Briefing.
Regulation, regulation, regulation 

What will the Budget bring? Or the Financial Advice Market Review? 

What other regulations should we expect in 2016?

FEBRUARY 2016

1“Reform of pension tax relief will boost saving, says Treasury”, Financial Times, 
January 20, 2016

2R. Chetty et al., Active vs. passive decisions and crowd-out in retirement savings 
accounts: Evidence from Denmark (NBER Working Paper No. 18565, National Bureau 
of Economic Research, Cambridge, MA, 2012).

Veronica Humble –
Senior Investment Strategist

In this edition of De-risking Dynamics, we explore the arguments for de-risking over 
time and the putting in place of trigger schedules to help a scheme capture funding 
improvements. We also look into how this de-risking journey can be constructed and 
how the precise trigger levels may be chosen.

Introduction
The endgame of a pension scheme is the long-term investment objective – typically 
either a self-sufficient run-off strategy, a buy-out with an insurance company, or a 
combination of the two. The journey to the endgame for a scheme, particularly how 
the investment strategy changes over time, is generally known as the glidepath. 

Constructing a glidepath is a difficult task. The glidepath should reflect scheme-
specific liabilities and objectives, and have a clear plan for how the investment 
strategy will evolve over time. In particular, the right asset class building blocks 
need to be chosen, they need to be assembled in appropriate proportions and 
these proportions may need to change over time in response to changes in market 
conditions and scheme-specific circumstances. 

In this edition of De-risking Dynamics, we explore:

•	 the arguments for strategic de-risking over time (Part I)

•	 the use of trigger schedules to help a scheme capture good experience (Part II)

•	 implementation covering how the precise trigger levels may be chosen and some 
comments on how the shape of the glidepath may be constructed (Part III).

A recap of the key de-risking components

A glidepath typically has two key components:

•	 In many cases, a strategic de-risk over time. This prescribes a maximum level of 
investment risk that may be taken at any point in time, where this maximum level 
of risk reduces over time – irrespective of market conditions and irrespective of the 
funding level of the scheme.  

•	 Exploitation of volatility in the funding level over time, to lock in improvements to 
the funding level by shifting growth assets (such as a diversified growth fund) to 
liability hedging assets (such as cash, bonds and swaps) when opportunities arise.  
This reduces investment risk further than would be implied by a strategic de-risk, 
if and when the funding level has improved significantly. Such an approach can be 
achieved by implementing a set of de-risking triggers which automatically shift out 
of growth assets at pre-defined funding levels.

We discuss each of these below.

Part 1:  The rationale for strategic de-risking

Static investment strategy versus strategic de-risking 

A scheme can target full funding based on two basic approaches: the first, a strategic 
de-risk, is a strategy that will reduce in risk over time irrespective of market conditions 
and the funding level; the second, a static neutral strategy, maintains a constant 
percentage allocation to growth assets.

John Southall –  
Senior Investment 
Strategist 

De-Risking Dynamics.
Glidepaths in Defined Benefit Pension Schemes

For investment professionals only. Not for distribution to individual investors.

Marcus Mollan –  
Head of Investment 
Strategy
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What you need to know…

•	 After	a	year	of	relative	calm	in	2015	there	were	some	pronounced	downward	moves	
in	yields	and	‘risk	asset’	prices	in	January	2016	to	welcome	investors	back	after	the	
Christmas	break

•	 What	arguably	began	in	China	with	currency	depreciation	and	a	somewhat	
embarrassing	episode	involving	a	circuit	breaker	for	the	equity	market	(which	was	
ultimately	stopped)	reverberated	globally	and	was	most	certainly	felt	in	the	UK	as	the	
data	tables	and	charts	show.

•	 Nominal	yields	rapidly	approached	the	lows	from	a	year	ago	whilst	real	yields	fell	
close	to	the	magic	-1%	barrier	(broken	through	post	month	end).		Long-dated	inflation	
was	caught	in	the	cross	fire	and	followed	nominal	yields	lower	with	swap	rates	going	
toward	3.30%.

•	 Oil	continued	its	trend	downwards	aiding	the	general	malaise	albeit	it	did	recover	
towards	the	end	of	the	month.	At	these	levels	close	to	30	USD	per	barrel	it	is	striking	
that	a		seemingly	headline	grabbing	5%	move	is	actually	only	1.5	USD	in	monetary	
terms.

•	 Towards	the	end	of	the	month	we	did	have	a	bit	of	a	recovery	with	the	ECB	stepping	
into	the	limelight.	Markets	took	encouragement	from	comments	suggesting	that	more	
policy	easing	would	be	coming	in	March	after	some	of	the	disappointment	last	year.	
Europe	and	the	world	expects.

•	 In	other	news	the	market	volatility	left	a	five-year	gilt	auction	very	close	to	not	being	
covered	(as	the	table	shows).

Robert Pace  

Senior Product Specialist

FEBRUARY 2016 LGIM LDI FUNDS 

LDI Monthly Wrap.
Monthly	market	update

Anne-Marie Cunnold  
Senior Product Specialist

Rates Maturity Monthly change (bps)

10y 30y 50y 10y 30y 50y

Gilt Yields 1.45% 2.35% 2.22% -41.5 -34.8 -33.9

Gilt Real Yields -0.93% -0.86% -0.98% -36.5 -25.0 -22.8

Gilt Breakeven Inflation 2.38% 3.21% 3.19% -5.0 -9.8 -11.1

ZC Swap Rates 1.62% 1.82% 1.67% -44.2 -37.9 -36.1

RPI Swaps 2.91% 3.35% 3.34% -15.0 -11.6 -12.8

Gilt Z-Spreads (vs. 6mL) -4 56 52 +2.9 +3.9 +3.5

Linker Z-Spreads (vs. 6mL) 34 61 61 -7.3 +1.5 +0.9

IOTA (Relative z-spread) 38 4 9 -10.2 -2.4 -2.6

	

Equities, Volatility & 
Credit

Current Monthly 
Change

FTSE 100 6,084 -190

S&P 500 1,940 -123

1y30y Swaption Vol 42.8% +9.2%

FTSE 100 Implied Vol 22.3% +2.4%

CDS - 10y iTraxx (bps) 125 +10.4

CDS - 10y CDX (bps) 139 +22.0

6m LIBOR (bps) 73 -1.9

Market Conditions as at COB 29 January 2016

Region Period Actual Consensus Prior Comments

US non-farm payrolls US Dec 292,000 203,000 211,000

US GDP UK Q4	2015 0.5% 0.5% 0.4%

UK Base rate decision UK Jan 0.5% 0.5% 0.5%

UK CPI UK Dec 0.2% 0.2% 0.1% Annual	inflation

UK RPI UK Dec 1.2% 1.1% 1.1% Annual	inflation

UK unemployment UK 3m	to	Nov 5.1% 5.2% 5.2%

Key Events and  Data

Date Type Bond Nominal 
(£bn)

Yield Bid/
cover

20 Jan 2016 Auction 1½%	Treasury	Gilt	2021 4.00 1.12% 1.07

12 Jan 2016 Auction 0	1/8%	Index-linked	Treasury	
Gilt	2046

0.99 -0.72% 1.73

7 Jan 2016 Auction 4%	Treasury	Gilt	2060 1.50 2.33% 1.25

5 Jan 2016 Auction 2%	Treasury	Gilt	2025 3.00 1.88% 1.62

Supply

Femi Bart-Williams  

Senior Product Specialist

A growing number of risk-based concepts, and risk parity models in particular, 
promise an intuitive solution to the strategic asset allocation problem. In this edition 
of Diversified Thinking, we look at a range of these new approaches and explore their 
merits and shortfalls. 

Our analysis is divided into parts. First, we discuss traditional asset allocation 
approaches and how risk parity attempts to address some of their potential pitfalls, 
focusing on naïve risk parity. Second, we explain how a risk parity approach has a bias 
towards low-risk asset classes and consider the likely characteristics of portfolios with 
large allocations to bonds. Next, we consider the wider investment beliefs and implicit 
assumptions that underlie risk parity and risk-based models, before discussing and 
comparing some more refined approaches. Lastly, we summarise what can be learned 
from risk parity and suggest how this could be integrated into a robust strategic asset 
allocation process.

Asset allocation approaches
Traditional asset allocation approaches

The key portfolio management problem is centred on maximising expected return for 
a given level of risk or, equivalently, minimising risk for a given expected return. As 
Nobel Prize winner Markowitz famously outlined, the classic quantitative approach is 
‘mean-variance optimisation’. The approach characterises asset classes purely by their 
expected returns, and the historical volatility and correlation between them. 

Although it is mathematically elegant and tractable, this theory relies upon a 
number of assumptions that are unrealistic in practice1. A second criticism is that 
typical optimisation approaches are particularly sensitive to the expected return 
assumptions, which is exactly the information that is least reliable. In practical 
applications, small differences in expected returns, e.g. just a few basis points higher 
or lower, often result in large swings in the ‘optimal’ portfolio allocation. To help, 
constraints such as minimum and maximum weightings can be imposed. However, 
the portfolio asset allocation can then end up being defined more by the constraints 
than the optimisation. 

Risk parity

Risk parity is an approach that links asset allocation exclusively to the efficient 
allocation of portfolio risk. At its core, it argues that portfolios need to balance their 
risk exposure between underlying building blocks or risk drivers and maximise 
diversification.

Naïve risk parity is the most basic application of the approach, targeting the same 
stand-alone risk for every asset class. As individual volatilities differ, capital weights 
are driven by the inverse of an asset class’ volatility. In other words, volatile assets 
such as equities are given a low capital weighting in the portfolio, while low-volatility 
assets such as bonds are given a relatively high, or even leveraged, weighting. 

While risk parity does not have any explicit return estimates, portfolios following this 
approach will still aim to have high risk-adjusted returns. Proponents of risk parity 
argue that efficient risk management is the key step towards generating efficient 
risk-adjusted returns, pointing out that historic data indicates a link between risk and 
return in most standard asset classes, as shown in Figure 1. 

Martin Dietz – Fund 
Manager

Diversified Thinking.
Comparing risk parity and risk-based models in asset allocation

For investment professionals only. Not for distribution to individual investors.
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John Southall – Senior 
Investment Strategist

1These include the assumptions that asset returns follow a normal distribution and 
that volatility (or standard deviation) of returns is a suitable measure of risk. In 
practice, many asset classes do not have this distribution and when assessing risk 
there is often a desire to focus on specific asset class features when markets are 
falling, something that standard deviation does not capture.

These and other titles are available at:  
lgim.com/uk/en/knowledge/thought-leadership
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IMPORTANT NOTICE

Views and opinions expressed herein may change based on market and other conditions. The material contained 
here is confidential and intended for the person to whom it has been delivered and may not bereproduced or 
distributed. The material is for informational purposes only and is not intended as a solicitation to buy or sell any 
securities or other financial instrument or to provide any investment advice or service. Legal & General Investment 
Management does not guarantee the timeliness, sequence, accuracy or completeness of information included. 

The information is produced by Legal & General Investment Management Limited. Opinions expressed in this 
material may differ from those of other areas within Legal & General Investment Management. The instruments 
described have a range of different risk profiles and these should be understood by pension schemes before 
making any investments. Pension schemes should ensure they obtain suitable professional advice. The information 
contained in this document is not intended to be, nor should be, construed as investment advice nor deemed to be 
suitable to meet the needs of pension schemes.

This document is designed for our corporate clients and for the use of professional advisers and agents of  
Legal & General. No responsibility can be accepted by Legal & General Investment Management Limited or 
contributors as a result of content contained in this publication. Specific advice should be taken when dealing with 
specific situations. The views expressed are not necessarily those of Legal & General Investment Management 
Limited and Legal & General Investment Management Limited may or may not have acted upon them.

This document may not be used for the purposes of an offer or solicitation to anyone in any jurisdiction in which 
such offer or solicitation is not authorised or to any person to whom it is unlawful to make such offer or solicitation.

Legal & General Investment Management Limited (Company Number: 02091894) is registered in England and Wales 
and has its registered office at One Coleman Street, London, EC2R 5AA (“LGIM”).

Legal & General Investment Management Limited is authorised and regulated by the Financial Conduct Authority.
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CONTACT US.

For more information about our endgame solutions for pension funds, please contact your usual LGIM representative or:

Mike Walsh
Head of Institutional Distribution
+44 (0) 20 3124 3114
mike.walsh@lgim.com


