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Subject ST4 
 
 

CMP Upgrade 2014/15 
 
 

CMP Upgrade 
 
This CMP Upgrade lists all significant changes to the Core Reading and the ActEd 
material since last year so that you can manually amend your 2014 study material to 
make it suitable for study for the 2015 exams.  It includes replacement pages and 
additional pages where appropriate.  Alternatively, you can buy a full replacement set 
of up-to-date Course Notes at a significantly reduced price if you have previously 
bought the full price Course Notes in this subject.  Please see our 2015 Student 
Brochure for more details. 

 
 
This CMP Upgrade contains: 
 
 All changes to the Syllabus objectives and Core Reading. 
 
 Changes to the ActEd Course Notes, Series X Assignments and Question and 

Answer Bank that will make them suitable for study for the 2015 exams. 
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1 Changes to the Syllabus objectives,                              
Core Reading and ActEd text 
 
 

1.1 Syllabus objectives  
 
There have been no changes to the Syllabus Objectives for the 2015 examinations. 
 
 

1.2 Core Reading and ActEd text 
 
In this section we list all non-trivial changes to the Core Reading and changes to the 
ActEd text needed to make the ActEd Course Notes suitable for study for the 2015 
exams. 
 
The time of writing has been changed from May 2013 to May 2014.  (This affects 
Chapter 1 Page 12,  Chapter 5 Page 8 and the Appendix “Benefit provision in 
practice”.) 
 
 
Chapter 6 

Section 1.2 
 
The following Core Reading and ActEd text has been added about “Defined Ambition” 
schemes, and replaces Section 1.2: 
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Defined ambition schemes 

Principal terms 

Defined ambition scheme 

A scheme that combines features of defined benefit and defined contribution 
provision, to share risks between employers, members and other organisations 
such as insurers and investment businesses.  

 
The range of alternative types of such scheme is very wide.   
 
Examples that are more defined benefit in nature include: 

 Career Average Revalued Earnings (CARE) schemes 

Here the risk of high salary increases (resulting in larger benefits and higher 
costs) associated with a final salary defined benefit scheme is reduced.  So 
effectively the salary risk to the employer is passed to the member. 

 cash balance schemes 

Here a defined lump sum is provided at retirement, and so the post-retirement 
risks are transferred from the employer to the member. 

 using longevity adjustment factors; the retirement age is increased for 
future service in light of increasing longevity 

In this case, the variable retirement age means that the post-retirement longevity 
risk is transferred from the employer to the member. 

 greater use of risk management options such as longevity swaps & bonds 
and insurance company investments 

Investments can be chosen to mitigate some of the defined benefit risks.  In this 
way the risk is shared between the employer and the provider of the investment 
(usually an investment business or insurance company).  This will be discussed 
further in Chapter 11. 

 giving a basic, “core” level of DB benefits, with other benefits such as 
indexation and spouse’s benefits being discretionary 

This design may not be possible in countries where these other benefits such as 
indexation and spouse’s benefits are a statutory requirement.  But if such a 
design can be implemented, it will transfer the cost and risk associated with 
these other benefits from the employer to the member (eg inflation risk in 
respect of indexation, longevity risk of the dependant). 
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 offering a defined level of benefit and converting it to a DC fund when the 
member leaves the scheme (on withdrawal, death or retirement) 

 The operation of this scheme is similar to a cash balance scheme, but the 
benefits become defined contribution in nature at the earlier of withdrawal, 
death or retirement. 

 adjusting the scheme’s retirement age in line with the country’s state 
pension age. 

In this case, the variable retirement age means that some of the post-retirement 
longevity risk is transferred from the employer to the member. 

 
Examples that are more defined contribution in nature include: 

 with-profit funds 

In such funds, the risk is shared between the member and the provider of the 
fund (usually the investment business or insurance company).  This will be 
discussed further in Chapter 11. 

 deferred annuities 

This can include both with-profit and non-profit deferred annuities.  In the 
former case this is an investment option and in the latter case this is an insurance 
option.  These policies can be used within a DC arrangement to mitigate some 
investment risk, and in the latter case longevity risk, to the member.  In this way 
the risk is shared between the member and the provider of the policy (usually an 
investment business or insurance company).  This will be discussed further in 
Chapter 11. 

 DC with a defined benefit target 

Although such an arrangement does not offer a defined benefit at retirement, a 
pattern of DC contributions is determined at the outset to target a particular level 
of benefits.  The benefits expected from each member’s DC fund may (or may 
not) be reviewed regularly and compared against the target benefits.  If the 
expected benefits have fallen below the target, the sponsor may (or may not) 
choose to make additional contributions to members’ DC funds. 

 guarantees such as a money-back guarantee, minimum investment 
guarantees, and a retirement income guarantee. 

Examples here could be with-profit and deposit administration arrangements. 
 

Defined ambition schemes may offer the best and worst of both DB and DC 
provision, but the main drawback is increased complexity in operation. 
 
Complexity also affects the communication of scheme benefits to members.  Well-
thought-out and well-presented communications are essential to maximise employees’ 
appreciation of a defined ambition scheme. 
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Chapter 11 

The following sections have been added about “Liability driven investment (LDI)” and 
“Longevity bonds or swaps”. These now form Sections 2.8 and 2.9.  The original 
Section 2.8 is now renumbered as Section 2.10.  There have also been some minor 
changes to Section 3.6.   The replacement Chapter 11 has been added at the end of this 
document. 
 
 

Chapter 15 

Page 3 
 
After the description of the Modified Contribution Rate (MCR), the following comment 
has been added: 
  
It may be the case, especially for closed schemes in deficit, that correction is 
made by fixed amounts rather than as an additional percentage of pay. 
 
 

Chapter 16  

Page 18 
 
The description of notional portfolios has been removed, as this material is no longer 
covered in Subject CA1. 
 
Page 27 
 
The third Core Reading bullet point, about the asset-based discount rate, has been 
amended and now reads: 

 The discount rate could be determined using the distribution of the actual 
investment portfolio or the scheme’s strategic benchmark (if the current 
asset allocation is not representative of the scheme’s usual investment 
strategy). 
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Chapter 17 

Page 10 
 
For “the gradual removal of liabilities approach”, the following Core Reading has been 
added immediately after the title: 

The gradual removal of liabilities approach will mean that the scheme still needs 
to manage the key risks around funding, investment and covenant. In the longer-
term, the scheme may wish to adopt a “self-sufficiency” approach whereby: 

 The scheme has a very good chance of meeting its liabilities without 
further help from the employer. 

 Prudent assumptions are used for funding. The basis may be similar to 
the assumptions used for a buyout valuation but without the insurance 
company profit margins. 

 A more cautious investment strategy is followed, for example investments 
such as government/corporate bonds, longevity swaps/bonds and 
annuities (in the name of the scheme) could be included. 

 
The next sentence now begins: 

“Temporary continuation may reduce the costs that would be associated with 
disinvesting and transferring assets …” 
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Chapter 22 

Page 6 

The following option has been added to the list at the start of section 2: 
 
 changing the level and/or form of pension increases  
 
Page 10 
 
The final paragraph of Core Reading has been amended and now reads: 
 
To reduce risk, some sponsors may wish to offer non-pensioners an 
enhancement to their ordinary cost neutral transfer value, normally as an 
addition to the amount payable to the receiving scheme, to encourage them to 
transfer out.  
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Page 13 
 
A new section, “Pension increases” has been added, as follows.  This is now         
Section 2.4, and all further parts of Section 2 have been renumbered: 
 

Pension increases 

Description of the option 

Members could be offered an option to change the level and/or form of their 
pension increases. Options could include: 

 exchanging non-statutory pension increases for a higher start pension 

 buying (additional) pension increases 

 changing the form of the non-statutory pension increases, for example 
from fixed to index-linked. 

 
In the UK, the first of these three options is increasingly common. Such an 
option may help the scheme to reduce inflation, investment and longevity risks. 
This option can be offered to existing pensioners as a one-off exercise and also 
to future pensioners as an option on retirement.   
 

Setting the terms for the option 

The equation of value here compares the value of the pension and increases 
given up with the value of the pension and increases that will now be received. 
Depending on the reason for offering the option, the level of uplift may be 
chosen so that take-up of the option may lead to higher or lower expected costs. 
 
The existing pension that can be exchanged to provide an alternative pension with the 
proposed pension increases can be determined by solving the following equation of 
value: 

   Existing pension × annuity based on current pension increases 

= Alternative pension × annuity based on proposed pension increases 
 
So the option factor is a ratio of two annuities that reflects the member’s sex, age and 
marital status, and the different pension increases in the two annuities. 
 
Clearly, the key assumption is the level of pension increases in the two annuities.   The 
level of price inflation will be particularly important if the increases relate to price 
inflation. 
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Page 16 
 
A new section, “Incentives” has been added, Section 2.7, and reads as follows: 
 

Incentives 

Some options (such as transfer values and pension increase exchanges), may 
reduce investment, inflation and/or longevity risks for the scheme. As a result 
sponsors may wish to offer a financial incentive to members who take up such 
an option.  
 
However, there are concerns as to whether pension scheme members are being 
treated fairly and fully understand the implications of taking up the option.   
 

Chapter 24 

Section 3 has been restructured and the ActEd text has been updated.  For 
completeness, a copy of Chapter 24 is attached at the end of this document.. 
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Glossary 

Definitions of “Buy-in”, “Buy-out”, “Defined Ambition scheme”, “Incentive exercise”, 
“Income drawdown” and “Self-sufficiency basis” have been added, and are reproduced 
below: 
 
Buy-in 
 
The purchase of annuities for some or all members in the name of the scheme.  
The annuities are held by the scheme as an asset. 
 
Buy-out 
 
The purchase of immediate annuities for pensioners and deferred annuities for 
non-pensioners, in the names of the members of the scheme. 
 
Defined ambition scheme 
 
A scheme where risks are shared between the different parties involved, for 
example scheme members, employers, insurers and investment businesses. 
 
Incentive exercise 
 
An exercise where a member is offered a financial incentive to take up an option.   
 
Income drawdown 
 
An arrangement that allows the beneficiary to receive investment income from 
retirements and defer or avoid purchasing an annuity. 
 
Self-sufficiency basis 
 
A self-sufficiency basis adopts very prudent assumptions, to give the scheme a 
very good chance of meeting its liabilities on an ongoing basis, assuming a de-
risked investment strategy and no further help from the employer. 
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2 Changes to the Q&A Bank 
 
Part 1 

An extra question has been added, Question 1.10.   All further questions have been 
renumbered.  The question and solution follow below: 
 
 
Question 1.10 
 
List the different forms of defined ambition scheme.           [4] 
 
 

Solution 1.10 
 
Examples that are more defined benefit in nature include: 

● Career Average Revalued Earnings (CARE) schemes [½] 

● cash balance schemes  [½] 

● using longevity adjustment factors; the retirement age is increased for future 
service in light of increasing longevity [½] 

● greater use of risk management options such as longevity swaps & bonds and 
insurance company investments [½] 

● giving a basic, “core” level of DB benefits, with other benefits such as 
indexation and spouse’s benefits being discretionary [½]  

● offering a defined level of benefit and converting it to a DC fund when the 
member leaves the scheme (on withdrawal, death or retirement) [½] 

● adjusting the scheme’s retirement age in line with the country’s state pension 
age. [½] 

 
Examples that are more defined contribution in nature include: 

● with-profit funds [½] 

● deferred annuities [½]  

● DC with a defined benefit target [½] 

● guarantees such as a money-back guarantee, minimum investment guarantees, 
and a retirement income guarantee. [½] 

             [Maximum 4] 
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Part 2 

An extra question has been added, Question 2.11.   All further questions have been 
renumbered.  The question and solution follow below: 
 
Question 2.11 

Describe the terms: 

(i) Liability Driven Investment (LDI) [3] 

(ii) longevity bonds and longevity swaps. [3] 
  [Total 6] 
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Solution 2.11 
 
(i) Liability Driven Investment (LDI) 
 
The term “LDI” refers to an investment strategy for a defined benefit scheme which is 
set with explicit reference to the liabilities.   [½] 
 
The aim is to reduce, or hedge inflation and interest rate risks faced by pension 
schemes.    [1] 
 
For pension schemes in general, the liabilities have a very long duration, often greater 
than the duration of the assets held, leading to interest rate risks, so many strategies 
involve swaps.  [½] 
 
Swaps provide a relatively straightforward vehicle for schemes to control the amount of 
mismatch in timing or maturity of the assets and liabilities.   [½] 
 
Under a typical swap contract, the scheme will receive fixed payments for the duration 
of the contract in exchange for floating payments, the floating payments often being 
linked to an index. [½] 
  [Total 3] 
 
(ii) Longevity bonds and longevity swaps 
 
Longevity bonds work where the coupon payments are linked to the mortality 
experience of a particular set of lives, such as a specific age group in the national 
population.   [½] 
 
Coupon payments will reduce over time in line with the mortality experience of that 
population.  [½] 
 
Larger schemes may be able to arrange a longevity swap with an insurance company 
where the payments are linked to the mortality experience of the scheme’s membership 
rather than the national population. [1] 
 
If longevity is higher than expected, the coupon payments received will be higher, thus 
hedging the longevity risks of the pension scheme.   [½] 
 
The hedge is not perfect if the population underlying the bond is not the same as that in 
the pension scheme.   [½] 
 
The market for longevity bonds is currently very small. [½] 
  [Maximum 3] 
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Part 4 

Question 4.10 

An additional row has been added to the table, so that the self-sufficiency basis is also 
covered by the question. 

The solution is as follows: 

Type of 
valuation 

Purpose of 
valuation  

Liabilities 
valued and 
approach 

used 

Assets 
valued and 
approach 

used 

Basis used 

Self-sufficiency Assess scheme’s 
funding assuming 
no further reliance 
on sponsor and de-
risked investment 
strategy 

Accrued benefits? 

Discretionary if 
justified? 

MV? 

Consistent with 
basis for liabilities 

Very prudent 

Similar to buy out 
without insurance 
company margins 

 

Solutions 4.11 and 4.12 

The same change to the Core Reading in Chapter 16 has also been made to Solutions 
4.11 and 4.12; ie the point about notional portfolios has been replaced with: 

 The discount rate could be determined using the distribution of the actual 
investment portfolio or the scheme’s strategic benchmark (if the current 
asset allocation is not representative of the scheme’s usual investment 
strategy). 
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Part 5 

An extra question has been added, Question 5.35.   The question and solution follow 
below: 
 
Question 5.35 

A defined benefit pension scheme awards guaranteed fixed pension increases for all 
periods of service.  The trustees are considering offering, for the first time, the option 
for pensioners to give up their pension increases for a higher level pension.   

(i) Set out the issues that the trustees should consider before offering this option. [4] 
 
(ii) Outline the possible actions that the trustees could take to address these issues.  
  [5] 
  [Total 9] 
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Solution 5.35 

(i) Issues for the trustees to consider before converting pension increases 
 
The trustees should consider: 

 their obligations under legislation, trust law and the Trust Deed & Rules [½] 

 the terms that will be provided to members [½] 

 … and the impact on the financial position of the scheme if members take up 
the offer [½] 

 the security of all members’ benefits [½] 

 any additional administrative complexity [½] 

 the risk to their reputation and any subsequent claims for compensation, eg if it 
turns out that members are worse off as a result of taking up the option … [½] 

 … particularly if members did not fully understand the option [½] 

 the impact on dependants’ benefits [½] 

 the views of the employer [½] 

 the investment strategy of the scheme and how it may need to change if the 
option is taken up. [½] 

  [Maximum 4] 
 
(ii) Actions for the trustees to take 
 
The trustees can take the following actions to help to address the issues mentioned 
above: 

 take legal and actuarial advice [½] 

 ensure that it is made clear to members that this is only an option and if a 
member is unhappy with the terms, or wants their pension to continue to 
increase, then they are able to retain their original (increasing) pension [½] 

 ensure any communication is fair, clear, straightforward, unbiased and 
comprehensive … [½] 

… and includes projection of the benefits under different scenarios so that 
members can understand the impact of taking up the option [½] 

 make independent financial advice available to members before taking up the 
option  [½] 

 obtain consent from each spouse (as they are likely to be affected by the offer) 
as well as each member [½] 
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 set the terms to ensure fairness to those members who do take up the option and 
those who do not … [½] 

… it may be reasonable to assume those taking up the option may have lower 
life expectancy than previously thought [½] 

 seek the views of the employer and request a cash injection to the scheme from 
the employer to meet any potential strain arising from offering the option [½] 

 amend the scheme’s investment strategy so that it better matches the nature and 
timing of the liabilities following take up of the option.  [½] 

  [Total 5] 
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3 Changes to the X Assignments 

 
Assignment X2 Question 9, X3 Question 2 and X6 Question 6. 
 
All dates in these questions and solutions have been rolled forward one year. 
 
 
Assignment X3 
 
Question 3.6 
 
Part (i) of the question has been reworded and now reads:  

(i) List the three key aspects of a pension scheme that can be modelled by models 
produced for the management of benefit provision and outline how such models 
may be of use in managing the operation of a benefit scheme.         [4] 
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Assignment X4 
 
Solution 4.1 

In part (i) option (3) has been amended, and now reads: 
 
(3) Run the scheme as a closed fund.  

 The scheme continues without any further accrual of benefits.  The 
scheme is operated as a closed fund with gradual removal of liabilities.[½] 

 A self-sufficiency approach may be adopted, using a prudent basis, a    
de-risked investment strategy and no further reliance on the sponsor.  [½] 

          [Maximum 3] 
 
In part (ii), the first two points under Option (3) have been replaced with the following 
three points: 
 
The ongoing valuation of an open scheme is likely to use long-term assumptions that 
take into account the expected return from a portfolio of assets that will probably 
contain a significant proportion of equities.   [½] 
 
In the long term these are expected to provide a better return than government bonds.  
  [½] 
 
If the scheme is assumed to continue in a closed state, the valuation of the liabilities will 
need to reflect the expected future investment strategy.  [½] 
 
Solution 4.5 
 
The same change to the Core Reading in Chapter 16 has also been made to         
Solution X4.5(iv); ie the point about notional portfolios has been replaced with: 

 The discount rate could be determined using the distribution of the actual 
investment portfolio or the scheme’s strategic benchmark (if the current 
asset allocation is not representative of the scheme’s usual investment 
strategy). 
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4 Other tuition services 

In addition to this CMP Upgrade you might find the following services helpful with 
your study. 
 
 

4.1 Study material 
 
We offer the following study material in Subject ST4: 

 Additional Mock Pack (AMP) 

 ASET (ActEd Solutions with Exam Technique) and Mini-ASET 

 Flashcards 

 Mock Exam  

 Revision Notes  

 MyTest 

 Sound Revision. 
 
For further details on ActEd’s study materials, please refer to the 2015 Student 
Brochure, which is available from the ActEd website at www.ActEd.co.uk. 
 
 

4.2 Tutorials 
 
We offer the following tutorials in Subject ST4: 

 a set of Regular Tutorials (lasting three full days)  

 a Block Tutorial (lasting three full days) 

 a Revision Day (lasting one full day). 
 
For further details on ActEd’s tutorials, please refer to our latest Tuition Bulletin, which 
is available from the ActEd website at www.ActEd.co.uk. 
 
 

4.3 Marking 
 
You can have your attempts at any of our assignments or mock exams marked by 
ActEd.  When marking your scripts, we aim to provide specific advice to improve your 
chances of success in the exam and to return your scripts as quickly as possible. 
 
For further details on ActEd’s marking services, please refer to the 2015 Student 
Brochure, which is available from the ActEd website at www.ActEd.co.uk. 
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5 Feedback on the study material 

ActEd is always pleased to get feedback from students about any aspect of our study 
programmes.  Please let us know if you have any specific comments (eg about certain 
sections of the notes or particular questions) or general suggestions about how we can 
improve the study material.  We will incorporate as many of your suggestions as we can 
when we update the course material each year. 
 
If you have any comments on this course please send them by email to ST4@bpp.com 
or by fax to 01235 550085. 
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Chapter 11 
 
 

Investment 
 
 

Syllabus objectives: 
 
(f) Describe the ways in which providers may be able to finance the benefits to be 

provided in terms of: 

– the forms and characteristics of investment that may be available if 
  contributions are made before benefits are due for payment. 

 
(h) Discuss the factors to consider in determining a suitable design for a defined 
 benefit scheme, in terms of benefits and contributions, in relation to: 

 – the choice of assets when benefits are to be funded. 

 
 

0 Introduction 

In Chapter 9, we looked at how benefits may be financed.  In this chapter we shall 
concentrate on one important aspect of pre-funding – how the monies that are set aside 
to meet future benefit payments in a defined benefit scheme may be invested.  
Investment in relation to defined contribution arrangements will be considered in a later 
chapter. 
 
We will start this chapter by examining the key investment concepts (these are likely to 
be familiar to you from the Subjects you have already studied).  We will also describe 
the characteristics of pension scheme liabilities.  We then examine the investments 
available and their suitablity. 
 
In Section 1 we introduce the key investment principles for benefit schemes.  These 
concepts are likely to already be familiar to you.  Discussion of the range of investments 
available is covered in Sections 2 and 3. 
 
Consideration of the suitability of each investment for a particular benefit scheme is 
covered in Section 4.  In Section 5 we include a past exam question for you to attempt. 
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1 Investment principles and pension scheme liabilities 

1.1 Risk and return 

Risk and return are the two key concepts in all aspects of investment.  Any decision 
relating to the operation of a company or a benefit scheme should take account of the 
risks involved and the potential gains available if those risks are taken.  The basic 
principle is that extra return is expected if additional risk is taken. 
 
In the context of benefit scheme investment, the fundamental risk is being unable to 
meet the scheme’s liabilities when they fall due. 
 
The behaviour of the assets relative to the scheme’s liabilities is important.  We need to 
consider: 

● the characteristics of the liabilities – this is touched on briefly below, but 
covered in more detail in the earlier chapters on scheme design 

● the characteristics of assets and the extent to which the liabilities can or should 
be matched. 

 
As in other investment situations, matching the term and nature of the assets and 
liabilities is a way of significantly reducing the risks involved.  A matched investment 
position involves holding a portfolio of assets that will behave in the same manner as 
the liabilities, ie holding an appropriate mix of real and nominal assets, with a similar 
discounted mean term as the liabilities.  
 
What is a matched investment position for a benefit scheme?  The answer depends on 
many factors including, for example, the nature of the liabilities, eg fixed in nominal 
terms or linked to salary growth or price inflation.  
 
Investment is important for the provision of any benefit for which funds are set aside in 
advance.  It is particularly important when funds are set aside many years before the 
benefit payments are made, eg a scheme providing pensions or long-term care. 
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1.2 Characteristics of the liabilities in defined benefit schemes 

Precise matching of assets to defined benefit schemes which may have salary-related 
liabilities is not straightforward because: 

● the liability in respect of past service for active members is linked to future 
salary growth, which is unknown 

● the timing of future benefit payments cannot be predicted accurately 

● once the salary link is broken (eg on retirement or on leaving the scheme before 
retirement), the liability may be real or nominal, depending on the policy on 
pension increases (both in deferment and in payment). 

 
Real liabilities (eg salary linked benefits and pensions linked to price inflation) are 
broadly matched with real assets such as shares, index-linked bonds and property.  
Fixed monetary liabilities (eg fixed benefits or pensions with a fixed rate of increase) 
are broadly matched by fixed, nominal assets such as bonds.   
 
An immature final salary scheme will generally require predominantly real assets.  A 
mature scheme that provides fixed increases to pension in payment will match its 
liability profile more closely with a portfolio of predominantly nominal assets. 
 

Question 11.1  

A scheme trustee has commented that government fixed-interest bonds are the best 
investment for a final salary pension scheme because they are secure.  Comment. 

 

Question 11.2  

Discuss the factors that you would consider in determining an appropriate investment 
strategy for a pension scheme that provides defined benefits with a defined contribution 
underpin.  
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2 Forms and characteristics of investments 

2.1 Introduction 

Subject to any restrictions that may be imposed by legislation, the investments 
that are used for funds set up by benefit providers are usually the same as those 
available to other types of investors.  Cash, bonds, indexed bonds, shares, 
property and derivatives of these may therefore be used for investing funds. 
   
These investments may be available: 

● in local or  

● foreign currency  

and may be available for purchase  

● overseas or  

● in the country in which the benefits are to be provided. 
 
Some of these investments will provide returns that are either: 

● directly or  

● indirectly linked 

to either: 

● price or  

● earnings inflation. 
 
Others will provide returns that are largely independent of inflation.   
 
The types of investment will also differ in terms of:  

● the proportions of the return that are expected to arise from income and 
capital growth,  

● the volatility of such income and capital growth  

● the ease with which they can be sold at a reasonable price. 
 
Further details on the forms and characteristics of investments are provided in 
Subject CA1 – Actuarial Risk Management.  In order to understand many of the 
problems and solutions that are developed in later units, an awareness of these 
details is essential. 
 
Another key characteristic that may vary significantly between forms of 
investment is the tax on the investment proceeds.  This may also be dependent 
on the type of provider and the forms of benefit provision. 
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Example 
 
The State may encourage benefit provision through tax incentives.  If benefit schemes 
do not have to pay tax on investment income but other investors do, then investments 
with a high running yield will be relatively attractive to schemes compared with other 
investors. 

 
The main asset classes 
 
In this section we will test your knowledge of the characteristics of the main asset 
classes via self-assessment questions.  Remember that what may be an advantage of a 
particular asset for one scheme may be a disadvantage for another.  You need to 
consider the features of the scheme.  We will concentrate on the principal advantages 
and disadvantages for each asset class. 
 

Exam Tip 
 
Some exam questions may require a certain amount of detail.  Others may just require 
you to comment on the basics.  You will need to assess how much detail the examiners 
require from the wording of the question and the number of marks available. 

 
 

2.2 Cash 

Question 11.3  

What are the advantages and disadvantages of cash as an investment? 

 
Cash is usually held on deposit at very short-term interest rates.  The proportion of 
funds held by a particular scheme as cash will depend on the term and nature of that 
scheme’s liabilities and the net cashflow position.  For schemes with long-term 
liabilities such as pension schemes, cash will usually be held either as a short-term 
investment or as a “working balance” to meet everyday outgo. 
 
The proportion of cash held by defined benefit schemes generally tends to rise and fall 
according to when the investment managers consider it to be a good time to invest in 
their intended long-term holdings. 
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2.3 Bonds 

Bonds can be split into three broad categories: 

● Domestic fixed-interest government bonds   

● Domestic fixed-interest corporate bonds 

● Overseas fixed-interest bonds. 
 
Domestic fixed-interest government bonds 
 
In most developed countries this is a very secure and marketable form of investment.  
 

Question 11.4  

What are the main advantages of fixed-interest government bonds? 

 
The major disadvantages of fixed-interest government bonds as an investment for a 
final salary scheme are: 

● the exposure to adverse changes in inflation – such changes will increase the 
(real) liabilities of the scheme but the fixed-interest investments will not produce 
any compensating increases in income or capital values, (in fact capital values 
may well fall)   

● lower expected long-term returns (than shares and property). 
 
Fixed-interest government bonds may provide a good match for annuities with a fixed 
level of increases.  This may make them an attractive investment for defined benefit 
schemes that purchase annuities for members at retirement. 
 
Domestic fixed-interest corporate bonds 
 

Question 11.5  

What are the main advantages of domestic fixed-interest corporate bonds over 
government bonds?  What additional risks are introduced? 

 
The major disadvantage for most pension schemes is the same as that for government 
bonds: the expected return is not real in nature and may still be below that of shares. 
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Overseas fixed-interest bonds 
 
Benefit schemes can also invest significantly in overseas bonds, typically overseas 
government issues with good marketability.  Investing in smaller economies carries an 
additional political risk.  
 
The main argument for investing a portion of the assets overseas is one of 
diversification, whilst the main disadvantage is the extra risk from currency exposure. 
 
Like domestic government bonds, overseas bonds do not match real liabilities.  With the 
additional currency risk, overseas bonds will not even match a fixed pension. 
 
 

2.4 Index-linked bonds 

One of the main disadvantages of fixed-interest government bonds is the exposure to 
unexpected changes in inflation.  By contrast, index-linked bonds provide a link with 
inflation.   
 
Where they exist, index-linked bonds are commonly linked to price inflation (including 
in the UK and USA).  This makes index-linked bonds suitable for matching pensions in 
payment that are guaranteed to increase in line with price inflation.  
 
For a defined benefit scheme, index-linked bonds have the following advantages: 

● guaranteed real returns if held to redemption 

● diversification from shares. 
 
Their disadvantages include: 

● a lower long-term return than some other asset classes 

● potentially lower marketability than for fixed-interest bonds. 
 

Question 11.6  

What conditions need to be fulfilled to realise the quoted returns from index-linked 
bonds? 
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2.5 Shares 

Domestic shares 
 
The major advantage of domestic shares is that they are likely to produce higher returns 
than bonds over the medium to long term.  Also, returns are likely to be higher when 
inflation and salary growth are high (in other words real returns).  This means that they 
can be considered as a broad match for salary-related liabilities, at least over the long 
term.   
 
There is however, significant risk from holding shares.  Their market values are very 
volatile and, although they have high expected returns, the range of possible returns is 
broad, even over the long term.  Dividends can also be volatile and are not guaranteed. 
 
For an immature scheme, with positive cashflows, volatility in market values and 
dividends is not a major issue.  The higher expected real return can produce a 
“win/win” situation. 
 
Scheme managers should be aware of the risks of equity investment, and should 
consider the potential need for increased employer contributions in the event that 
equities perform badly. 
 
The main disadvantages of domestic shares include: 

● volatile market values – values can vary significantly even on a day to day basis 

● low initial income stream – a large part of the total return generally comes from 
capital growth rather than dividend income 

● poor match for fixed benefits. 
 

Question 11.7  

Summarise the main characteristics of shares. 
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Overseas shares 
 
Overseas shares have many of the characteristics of domestic shares.   
 
Returns in the domestic currency for overseas markets can differ greatly from market to 
market (although increasing globalisation is reducing this effect).  Some level of 
investment overseas can therefore diversify the fund and reduce the impact from 
movements in the domestic market.  
 
Investing in overseas shares also gives the possibility of higher returns (from investing 
in undervalued fast growing economies) and investing in industries not available in the 
home economy (ie another form of diversification).  However, investors should be 
aware of the risks, and dealing expenses are typically higher because of the expertise 
required. 
 

Question 11.8  

What are the disadvantages of overseas shares? 

 
Note that for most schemes liabilities will be denominated in the domestic currency.  
The reasons for investing in overseas equities are therefore primarily to benefit from 
diversification (and the potential for greater growth). 
 

Question 11.9  

Is there a problem for domestic investors in overseas shares if overseas inflation is very 
high? 

 

2.6 Property 

A fund may gain exposure to the property market directly (by purchasing property) or 
indirectly (by investing in property companies’ shares or via a property fund). 
 

Question 11.10  

What are the advantages and disadvantages of direct property investment for a defined 
benefit scheme? 
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The large units make diversification within the sector difficult through direct 
investment.  (This would mean that a very significant part of the whole fund would need 
to be invested in this sector, leading to a lack of sector diversification.)  As a result, 
direct property investment is sometimes considered unsuitable for small schemes. 
 
In theory, indirect property investment vehicles overcome the lack of marketability.  
However, marketability of “pooled” property investments can be tricky.  Life assurance 
companies offering a property managed fund may need to reserve the right to refuse to 
redeem units for a period, or to phase the redemption over a period of time. 
 
The lack of marketability should not be a problem for large, expanding funds.  
Similarly, volatile market values should not be problematic since pension fund assets 
are generally required for very long terms, and the (much more stable) income stream is 
the dominant factor when considering pension fund assets. 
 
 

2.7 Derivatives 

Derivatives may be used to increase, reduce or modify exposure to shares, bonds, 
interest rates and currencies.  The most obvious use of derivatives for pension funds is 
to implement tactical and/or strategic asset allocation switches. 
 

Question 11.11  

How would a pension fund use derivatives to reduce exposure to shares and increase 
exposure to bonds? 

 
Some schemes may be unable to invest in derivatives if they are not permitted to do so 
by regulation or the scheme rules. 
 
 

2.8 Liability driven investment (LDI) 

LDI strategies have become increasingly popular for defined benefit schemes in 
the UK.  The general definition is a strategy which is set with explicit reference to 
the liabilities.  The aim is to reduce, or hedge inflation and interest rate risks 
faced by pension schemes.   
 
For pension schemes in general, the liabilities have a very long duration, often 
greater than the duration of the assets held, leading to interest rate risks.   
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The long duration of pension scheme liabilities can make it difficult to choose an 
investment strategy that matches the liabilities well.  Matching by duration can be 
prohibitively expensive because, for example, bonds of a suitably long term may be in 
short supply.  However, once a defined benefit scheme closes to future accrual the 
duration of the liabilities and so the level of interest rate risk will gradually reduce. 
 
Many strategies involve swaps.  Swaps provide a relatively straightforward 
vehicle for schemes to control the amount of mismatch in timing or maturity of 
the assets and liabilities.   
 
A swap can be tailored so that the payments received by the scheme closely match the 
scheme’s pension payments.  It is generally possible to match these pension payments 
more closely with swaps than with a portfolio of fixed-interest bonds. 
 
Under a typical swap contract, the scheme will receive fixed payments for the 
duration of the contract in exchange for floating payments, the floating payments 
often being linked to an index. 
 
Such a strategy will help to hedge interest rate risk for the scheme.  For example, if 
long-term interest rates fall, then: 

● the discount rate may reduce and the value placed on the scheme’s liabilities will 
increase  

● but the value of the scheme’s assets will also increase because the value of the 
swap to the scheme will increase (as the scheme will still receive the same fixed 
payments but will now make smaller floating payments as interest rates are 
lower).   
 

However, a swap does introduce counterparty risk.  

 

Question 11.12  

What is counterparty risk? 

 
Many LDI strategies involve a cautious investment approach, primarily in government 
and corporate bonds.   
 
Another possible approach is a “target return” approach, where the investment manager 
has freedom to choose from a range of asset classes, to match or beat the scheme’s 
discount rate.  Such an approach may involve the use of risk-seeking assets such as 
equities when the manager feels they will perform well, and more cautious assets when 
risk-seeking assets are performing poorly. 
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2.9 Longevity swaps and longevity bonds 

A major risk affecting defined benefit pension schemes is longevity risk.  This can 
be mitigated by investing in longevity bonds or swaps.   
 
Longevity bonds work where the coupon payments are linked to the mortality 
experience of a particular set of lives, such as a specific age group in the 
national population.  Coupon payments will reduce over time in line with the 
mortality experience of that population.  
 
Larger schemes may be able to arrange a longevity swap with an insurance 
company where the payments are linked to the mortality experience of the 
scheme’s membership rather than the national population. 
 
If longevity is higher than expected, the coupon payments received will be 
higher, thus hedging the longevity risks of the pension scheme.   
 
The hedge is not perfect if the population underlying the bond is not the same as 
that in the pension scheme.  For example, if the pension scheme members live longer 
on average than the population being tracked.  The hedge will also not be perfect if 
investment returns and / or pension increases are at a different rate than expected.   
 
The market for longevity bonds is currently very small. 
 
 

2.10 Specialised forms of investment 

Specialised forms of investment may also be available that are designed to 
closely meet the needs of the benefit provider.  For example, the State may 
provide loans (or bonds) that are solely for the investment of funds set aside to 
meet retirement benefits.  Investment houses may also set up products that are 
solely for use by such funds.  (These are discussed further in the next section.) 
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3 Investment products 

3.1 Introduction 

As an alternative to direct investment in assets, it may be possible to obtain an 
investment product in which the product provider determines the choice of 
assets.  Insurance companies, banks or other financial institutions may provide 
these products.  Examples of such arrangements are given below. 
 
Other services 
 
The provider of an investment product may also be able to provide other 
services.  This may reduce the overall costs of having different service providers 
and may also reduce the administrative complexity.  These may be important 
features to a scheme that has either a small membership or a low value of 
assets.  If the provider is an insurance company, the product may also provide 
some forms of insurance for the scheme or its members. 
 
The “other services” referred to in the Core Reading include administration, 
documentation and actuarial advice.  Providers are often chosen not just for their 
investment performance (or investment guarantees) but also for the availability of an 
all-inclusive cost-effective standard package.   
 

Example 
 

A benefit schemes that uses a managed fund for investment may: 

● use the same provider for administration, documentation and actuarial advice   

● use different providers for different services, eg an administration specialist 

● perform its own administration in-house and use external consultants for specific 
needs, eg actuarial advice. 

 
Expenses 
 
In all cases, an investment product will incorporate management charges, either 
explicitly, or implicitly within the terms offered.   
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Investment guarantees 
 
Where investment guarantees or insurance is provided there will also be further 
costs in relation to the premium for the risks undertaken by the provider.  If a 
product provides guarantees, this may restrict investment freedom and hence 
reduce return. 
 

Question 11.13  

What type of scheme might favour an investment product that offers investment 
guarantees? 

 
 

3.2 Managed fund 

A managed fund is a type of pooled investment vehicle.  Managed funds are usually 
unitised, with the unit price changing in line with changes in the value of the fund’s 
investments  
 
No investment guarantees are provided and the return reflects that which is 
achieved on the underlying assets.  There may be a choice of fund and so 
indirectly of the underlying assets. 
 
The range of pooled sector funds available varies from funds that invest in a single asset 
class (eg South East Asian equities) to funds that invest in a wide variety of asset 
classes at the discretion of the fund manager.  A managed fund does not offer any 
guarantees to the investor.  The investment risk is borne by the sponsor of the benefit 
scheme. 
 
Managed funds (or similar vehicles run by other organisations) are suitable for small to 
medium-sized schemes.  They may also be used by larger schemes to gain some 
exposure to specialised markets (eg property or Far East shares) or for index-tracking. 
 
Income on underlying investments may be automatically reinvested in the pooled fund.  
This would be a disadvantage for a benefit scheme that needed investment income in 
order to pay benefits. 
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A summary of key features: 

● contributions are paid into the unitised fund 

● the prices of unitised funds are directly linked to the value of the underlying 
assets 

● funds available include various mixed funds and various sector funds 

● investment risk is borne by benefit scheme (no guarantees) 

● explicit expense charges  

● surrender terms clear (except property funds where a delay may be imposed, and 
in cases where a large surrender causes a change in the method of unit pricing) 

● to the extent that a scheme’s outgo exceeds its income, units would need to be 
realised to pay benefits. 

 

Question 11.14  

Why might even large schemes sometimes use managed funds? 

 
 

3.3 Income withdrawal / annuity deferral 

Some products have been developed that allow the beneficiary to receive 
investment income from retirement funds and defer the purchase of a 
guaranteed annuity.  Such deferral may be until the individual requires: 

● the security of a guaranteed lifetime income or 

● an increased level of income, or  

● it may be until the price of annuities has fallen relative to the value of the 
fund held.   

 
Such products may provide a freer underlying investment policy than an 
immediate annuity.  They do, however, introduce further investment and 
longevity risks for the beneficiary. 
 

Question 11.15  

What type of individual might invest in an income withdrawal product?  
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3.4 With-profit arrangements 

Contributions are set which will meet a given level of benefit given a prudent set 
of assumptions for investment returns.  If investment experience is better than 
assumed, bonus returns are credited to the fund benefit.  These bonuses may be 
used to reduce future contribution needs or to increase benefits. 
 
Under a with-profit savings arrangement, the investment return payable is made up of a 
(typically low) guaranteed amount plus bonuses, which are determined at the provider’s 
discretion based on its actual experience.  This has the effect of smoothing investment 
returns over time. 
 
Other characteristics of with-profit arrangements are as follows: 

● The provider may allow the sponsor to reduce contributions in lieu of paying a 
bonus.  

● As there are some investment guarantees there may be some investment 
restrictions for the provider, ie a need to hold bonds. 

● Expenses and life insurance costs may be loaded into the premium rates. 

● Surrender terms may be unattractive. 
 
These arrangements may be particularly suitable for smaller schemes. 
 
 

3.5 Deposit administration 

Contributions are accumulated with a mixture of guaranteed and bonus rates of 
interest. 
 
This is a little like a building society account in that interest is added each year, but 
access to the funds may be restricted. 
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The key features are as follows: 

● Deposit administration arrangements may not participate in the profits of the 
provider.  Rates of interest are at the discretion of the provider. 

● Contracts that offer a high guaranteed rate of interest are expected to provide a low 
bonus rate and vice versa.  In the extreme, there may not be a guaranteed 
minimum rate.  

● The guaranteed interest rate may depend on bond yields now or bond yields when 
you applied the money. 

● Charges may or may not be explicit.  Explicit charges are common – these may 
be expressed per scheme, per movement, per member etc.  Surrender charges 
may be unattractive. 

● Expenses and insurance costs may be deducted from contributions. 

● Expenses may include a charge for other services, eg administration. 

● Money is withdrawn to pay benefits. 
 
 

3.6  Annuities 

These may be purchased to insure part or all of a pension benefit.  If purchased 
on a non-profits basis, it should provide a guarantee that the insured pension is 
paid; there is more risk if a with-profits annuity is purchased. 
 
If purchased on a non-profits basis then in return for a single premium, the annuity 
provider promises to pay the policyholder a specified sum at regular intervals during the 
life of a particular person.   
 
Annuities are true insurance vehicles as the insurance company accepts the mortality 
risk as well as the investment risk. 
 
The purchase of annuities for some or all members in the name of the trustees / scheme 
is commonly known as a “buy-in”.  The annuities are held by the scheme as an 
investment and so the scheme continues to be responsible for paying members’ benefits.  
The scheme transfers longevity and investment risk in respect of these members to the 
insurer but the scheme is exposed to counterparty risk as it is still responsible for paying 
members’ benefits if the insurer were to default. 
 
The purchase of annuities and / or deferred annuities in the names of the members of the 
scheme is commonly known as a “buy-out”.  In this situation, the scheme transfers all 
responsibility for paying these members’ benefits to the insurer, extinguishing its 
liability in respect of these members. 
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Annuities may be level, may increase a fixed rate or it may increase in line with an 
index, eg price inflation.   
 
A with-profits annuity allows the policyholder to potentially receive a higher income 
stream than under the non-profits annuity by sharing some of the investment risk.  
Bonuses will be added to the initial annuity income. 
 
Certain details will be specified in the annuity contract, including the payment 
frequency, the guarantee period and the level of any contingent dependant’s pension. 
 

Question 11.16  

For a final salary defined benefit scheme what are the advantages and disadvantages of 
insuring the pensioner liabilities through the purchase of annuities as a scheme 
investment? 

 
Small schemes will often buy out pensions to extinguishing the liability and eliminating  
investment, mortality and expense risk.  
 
Medium-sized and large schemes may decide to bear the investment and mortality risk 
attached to pensions in payment unless the annuity terms available are attractive. 
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4 Assets 

4.1 Introduction 

Having considered the range of investments available, we’ll now consider the suitability 
of a particular investment strategy.  Within the framework of the actuarial control cycle, 
this material forms part of Specifying the problem, covered by Syllabus objective (h). 
 
In specifying the problem, we will consider: 

● the needs of the various parties 

● external factors that may influence the investment strategy 

● the potential consequences of choosing a particular method. 
 
 

4.2 General considerations 

If the scheme is funded in advance, a decision will be required as to the manner 
in which the funds are to be invested.  The considerations in relation to this 
choice are very similar to those relating to the choice of method of financing.  
The needs of all interested parties will need to be considered. 
 
There are a number of different parties that may be involved in the formulation of 
investment policy: 

● the beneficiaries 

● the trustees (or scheme managers) 

● the sponsor (ie State or employer) 

● the investment manager 

● advisors to the sponsor / trustees. 
 
The different parties may have different views on the appropriate balance to strike 
between risk and return. 
 
It is important to identify which stakeholders (shareholders in the scheme 
sponsor, management of the scheme sponsor, category of member of the 
scheme, etc) are bearing the risks and benefiting from the rewards of any 
particular investment strategy.  For example, it may be argued that members of a 
DB scheme have little direct incentive for their scheme to invest in anything 
other than very low risk assets unless there are significant discretionary benefits 
that are available to them and the ability and willingness of the sponsor to make 
up any deficits is not in question. 
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Question 11.17  

How might poor investment performance affect a member of a DB pension scheme?  

 
The scheme sponsor may be willing to bear the risk of the assets under-
performing in exchange for the hope that they outperform and so reduce the 
contributions required into the scheme.  Alternatively the scheme sponsor may 
decide to focus its attention on the management of the sponsor’s operations 
rather than the risks in the pension scheme and so prefer a lower risk strategy. 
 
Depending on the regulations relating to scheme investments, the scheme rules, 
other governance issues and the negotiating positions of the parties, the choice 
of appropriate investment strategy can be very difficult. 
 
Beneficiaries 
 
To the extent that the benefits may be affected by the investment performance, 
the needs of the beneficiaries will need to be considered.  In all forms of non-
State benefit provision, Government regulations and incentives will need to be 
considered. 
 
In a defined benefit scheme, poor investment performance may reduce the security of 
the benefits promised. 
 
The State may set regulations and financial incentives to reduce the risk to the security 
of members’ benefits.  For example, restrictions may be imposed to ensure 
diversification to reduce the risk of insolvency due to concentration in a few 
investments that happen to perform badly.   
 
Sponsors 
 
The sponsors, whether State or non-State, will also need to consider: 

● the size,  

● timing,  

● nature and  

● predictability  

of investment proceeds.   
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Question 11.18  

Under what financial circumstances might an employer offering a defined benefit 
scheme be more relaxed in its attitude towards investment risk?  

 
The timing, nature and predictability will help to indicate the risks of not having 
sufficient funds or sufficient liquid funds available to meet benefit outgo.  To the 
extent that overall returns are a reflection of the risks taken, the asset choice will 
involve a balancing of the risks against the returns expected.  The end result is 
often expressed as maximising the return subject to an acceptable degree of 
risk. 
 
Remember that the degree of risk depends not only on the assets but also on the 
liabilities of the scheme. 
 
In considering the return, taxation of income and capital and expenses of 
management and transactions will need to be allowed for. 
 
In considering the timing, nature and predictability the following will need to be 
noted: 

● the expected timing (and size) of income and capital proceeds relative to 
benefit outgo and expected future contributions to the funds, 

● the volatility of income and capital proceeds, particularly in relation to 
capital proceeds in the event of sale due to unexpected benefit outgo. 

 
In other words, we need to consider the term, nature and uncertainty of the assets and 
liabilities.   
 
Consideration should also be given to the effect of holding a diverse set of 
assets. 
 
This is considered in a later section on diversification. 
 

Question 11.19  

If you were a trustee of a pension scheme why would you be interested in: 

● liquidity and marketability  

● volatility in capital value 

● diversification 

of the scheme assets? 
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4.3 Trust Law 

Trust Law is applied to non-State retirement benefit funds in a number of 
countries including the UK.   
 

Example 
 
Most UK occupational pension schemes are funded and established under trust law.  
This provides some security to members by accumulating assets to meet accruing 
liabilities, held separately from the sponsoring employer.   

 
This requires trustees to have control over the asset choice.  The factors that 
they should consider are essentially the same as for sponsors, except that they 
have an obligation to look after the interests of the beneficiaries.  Hence the 
balance between the returns and the risks of having insufficient funds or 
insufficient liquid funds may be closer to the risk reduction side than may be the 
case for a sponsor.  
 
The greatest risk to the trustees is that there are insufficient funds for the benefits to be 
paid – this is likely to be their primary concern.  It is only subject to there being 
sufficient funds that the trustees will seek to maximise return.  In other words, the 
trustees are more likely to be interested in “minimising risk and therefore maximising 
security” rather than “maximising return”. 
 
The sponsor, on the other hand, is likely to concentrate on maximising return.  Return 
directly impacts the cost of providing defined benefits – the higher the return, the lower 
the cost to the sponsor.  However, a sponsor will consider the risks associated with a 
particular investment strategy – high risk strategies also introduce the possibility of 
lower returns with an associated increase in costs. 
 
However, it would be inappropriate to ignore the possibilities of good returns if 
the benefits will, or may be affected by investment performance.  In some cases, 
the sponsor could also be viewed as a beneficiary. 
 
The trustees will not exclude the need to maximise returns, particularly where benefits 
may be enhanced by better than expected investment performance, eg discretionary 
pension increases.   
 
Some final points to note.  The concept of the degree of risk is very subjective – what 
may be viewed as risky by one party may be acceptable to another.  There may be 
further investment restrictions imposed to meet moral and ethical investment criteria  
(eg it may be deemed that the fund should not invest in tobacco companies).  
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The trustees have two fundamental aims: 

● ensuring that sufficient assets are available to meet the liabilities as they 
fall due, and 

● maximising the return on the fund subject to an acceptable degree of risk. 
 
To put these principles into practice, the trustees need to consider the nature of 
the liabilities in relation to the characteristics of different types of investment 
and explore the concepts of investment return and risk. 
 
 

4.4 Risk 

Volatility 
 
One risk to be considered is that of the volatility of the market value of an asset.  
Volatility will be particularly important where there is any doubt about the 
willingness and ability of the sponsor to make good any deficits that arise.   
 
Falls in market values in real terms and defaults may, however, be more serious 
as they will contribute to long-term investment underperformance.  Falls in 
market value can be avoided by investing in assets with capital guarantees but 
such assets may well give lower investment returns in the long term. 
 
The market value of some investments can vary considerably.  Market values can 
respond to general economic factors (eg a rise in interest rates) or a specific factor      
(eg share prices in a whole industry reacting to information specific to that industry). 
 
The short-term variability in asset market values is unlikely to be a problem where: 

● assets do not need to be sold, eg a growing scheme with positive cashflow 

● the valuation of assets is not at market value, eg a long-term discounted 
cashflow basis is used where the value placed on the assets is a present value of 
future investment income and capital proceeds. 

 
As with liquidity and marketability, volatility will be more important to schemes with 
negative cashflow, ie a net seller of assets.  The risk is the potential need to sell assets 
when market values are low, eg to meet an unexpected lump sum benefit.  The risk can 
be reduced by holding a diversified portfolio of assets, so that some assets can be sold 
other than at a low value. 
 
Large net buyers should also take volatility into account.  For example, it might be 
better to delay the purchase of an asset with a volatile value and buy when the market 
value is thought to be low. 
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Question 11.20  

Are shares volatile assets as far as pension schemes are concerned? 

 
Default risk 
 
Another risk is of default or loss of the underlying value of the assets.  For 
example: 

● default on bond repayment 

● obsolescence of a building or change of popularity of an area, resulting in 
loss of value for a property 

● poor business performance by a company, resulting in loss of 
shareholder value and, in the extreme case, insolvency and loss of all the 
value of the shares in the company. 

 
A greater default risk of a particular investment is compensated by a greater expected 
investment return. 
 
Liquidity 
 
A further risk is that there may be difficulties in quickly converting an investment 
into cash.  The risk here is that even a scheme with sufficient funds to pay future 
benefits may not be able to turn those funds into the cash necessary to do so.  
 
A DB scheme can never be sure of the level or timing of all of the benefits it will 
have to pay and so the liquidity of its investments overall can never be ignored, 
even for schemes where current benefit outgo is small compared with 
contribution and investment income. 
 

Example 
 
The sponsor may temporarily suspend contributions.  Although the long-term financial 
position of the scheme may be satisfactory, this may cause short-term liquidity 
problems. 

 
In the case of retirement benefits, the liabilities are long term, so for many 
schemes the assets do not usually have to be readily available in the shorter 
term.  In practice, many of the asset classes available in developed countries will 
provide satisfactory levels of liquidity. 
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The most liquid asset is cash itself.  However, it is not normally necessary for the 
investment managers to hold significant levels of cash as the combination of investment 
income and contribution income will usually provide sufficient liquidity for most 
schemes.  As for volatility, liquidity is only of prime importance to “net sellers” of 
assets. 
 

Question 11.21  

Many pension schemes are invested mainly (or solely) in managed fund units.  
Comment on any problems you think this may cause concerning liquidity. 

 
Liquidity and the marketability of an asset 
 
One aspect of liquidity is the ease with which a buyer may be found for an 
investment (ie the marketability of an asset). 
 
Marketability is the ease with which a buyer can be found for an investment.  It is 
strongly correlated with liquidity (if you cannot find a buyer the asset cannot be turned 
into cash very easily).  It is the link with liquidity that really causes poor marketability 
to be a risk for a benefit scheme.  It is not a risk unless there is a need for cash. 
 
Marketability is rarely of overriding importance to benefit schemes that are net 
investors.  Even these schemes will, however, wish to invest mainly in assets that are 
reasonably marketable. 
 

Question 11.22  

For what type of benefit scheme is marketability likely to be important? 

 
Liquidity and the asset cashflows 
 
Another aspect of liquidity is the level and predictability of investment income 
and capital proceeds.  The pattern of these cash flows is also relevant when 
considering the suitability of investments in relation to liabilities.   
 
Some assets generate income payments which are fixed at a set level, others 
have income payments which are fixed in relation to a given index (for example 
price inflation), and others may generate a level of income which is entirely 
variable.  For some assets the running yield is relatively low, for others it is 
much higher. 
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If the liabilities involve a high level of benefit outgo relative to cashflow into the 
scheme, it may be appropriate for the scheme to have higher yielding 
investments. 
 
Asset cashflow considerations are particularly important for schemes with benefit outgo 
in excess of contribution and investment income.  Schemes with positive cashflow can 
meet benefit payments directly from income and use any remaining income to buy 
investments. 
 
Diversification 
 
One way of reducing the extent to which the volatility and liquidity of individual 
assets affects a scheme is to invest in a range of asset classes.  This 
diversification enables a scheme to take advantage of some of the beneficial 
characteristics of one asset class, whilst not being unduly exposed to its 
disadvantages.  In addition, since many of the factors affecting an asset class 
are related to chance, by investing in a range of assets the scheme can reduce 
the effect on the overall fund of many such chance events. 
 
To achieve diversification, investment managers generally invest in a range of 
asset classes, and within a given asset class in a range of stocks. 
 
Most pension fund investment managers try to avoid both aspects of concentration, 
ie sector and stock concentration.  However, in many cases the salary-related nature of 
the liabilities requires matching with a substantial proportion of real assets, with shares 
usually providing the best match.  Combined with the aim to maximise the return, this 
will sometimes lead to a substantial proportion of the scheme assets being invested in 
shares, with little sector diversification.  However, within the equity sector there can be 
a well-diversified portfolio due to the number of stocks available. 
 
Also, many schemes may invest solely in one insurance company investment.  This may 
appear to provide no diversification but these investments are really indirect 
investments in the normal asset classes.  There will therefore be sector and stock 
diversification underlying these investments. 
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Mismatching 
 
There is also a risk of being mismatched, for example investing in fixed-interest 
bonds to meet inflation-linked liabilities, or in dollars to meet sterling liabilities.  
In addition, currency fluctuations will affect the value of overseas investment. 
 
As a general principle, it is the risk relative to the liabilities that is important 
rather than the absolute risk.  For example, in many countries cash would be 
regarded as being a very low risk asset when measured in absolute terms.  
However, cash will usually not be the lowest risk asset class if it is held to meet 
the benefits arising from a defined benefit scheme.  This is because there is a 
significant risk that the return it provides is insufficient to meet the benefit outgo, eg to 
keep pace with earnings inflation in a final salary scheme. 
 
 

4.5 Net return 

The return that matters is not the gross return on the underlying assets, but the 
return that is actually received by the scheme.  This will be after the deduction of 
any: 

● expenses 

● taxes.  
 
It is therefore vital that the different level and forms of charges and the tax status 
are carefully considered when choosing the investment strategy. 
 
 

4.6 Balancing risk and return 

Funding level (DB schemes) 
 
Beyond the fundamental principles (volatility, liquidity, marketability, cashflows and 
diversification) the trustees must also consider the relative values of the assets 
and the liabilities.  A high level of assets relative to liabilities reduces the effect 
of the potential risks and so enables a more return-orientated investment 
strategy to be adopted.  Consideration should also be taken of the strength of the 
sponsor covenant. 
 
The funding level and amount of surplus of a scheme are important factors in 
determining investment strategy.  The investment freedom provided by a high funding 
level allows the scheme to take additional risk in the expectation of higher returns. 
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The relevance of the funding level means that the approach taken to value the 
assets and the liabilities is also important when choosing the investment 
strategy.  Where any statutory minimum funding requirement exists, the effect of 
the basis to be used and the funding level on that basis become greater still in 
setting the investment strategy. 
 
It is possible to have a statutory funding level close to 100%, which might suggest 
adopting a matched investment strategy to the liabilities.  However the ongoing basis 
might suggest a reasonable surplus, implying freedom to depart from the matched 
strategy.  If failure to comply with the statutory funding requirements would result in 
penalties, the statutory position is likely to override the ongoing position. 
 
In order to recognise the significance to the scheme of asset and income 
volatility, liquidity and the nature of the return, it is necessary to consider the 
types of assets that will match the liabilities. 
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5 Exam-style question 

Throughout the course we will include a number of “exam-style questions”.  These will 
either be actual past exam questions (with the exam paper reference given in the 
solution) or questions of a similar level to those you might expect in the exam. 
 

Question 11.23  (Exam-style question) 

You are the actuary to a large defined benefit pension scheme.  The trustees are 
reviewing the scheme’s investments and are proposing to switch a large proportion of 
the assets from equities to bonds. 
 
(i) Outline the investment characteristics of bonds compared to equities. [8] 
 
(ii) Outline the possible impact on the members’ benefits of the proposed switch to 

bonds. [3] 
 
(iii) Set out the factors the trustees should consider when deciding which bonds to 

invest in. [5] 
 
(iv) Set out the other issues the trustees should take into account when setting an 

overall investment objective and making decisions on asset allocation.  [6] 
  [Total 22] 

  
  

Hints 

In part (i) we are asked to compare the characteristics of bond and equity investments.  
It is useful to think of the mnemonic SYSTEM T, which you may be familiar with if 
you have studied Subject CA1.  
 
As a reminder SYSTEM T stands for: 
Security 
Yield 
Spread  
Term 
Expenses / exchange rate  
Marketability   
Tax 
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Also consider the factors by which we aim to match assets and liabilities, ie nature, 
term, currency and uncertainty. 
 
Part (ii) asks about the possible impact on members’ benefits of a move towards bond 
investments.  In order to generate ideas it is useful to separate out the possible impacts 
on guaranteed and discretionary benefits. 
 
Parts (iii) asks about the factors the trustees should consider when deciding on the bond 
investments.  It is worth firstly identifying the different types of bond (fixed-interest, 
index-linked, government, corporate) that might be considered to give you more points 
to discuss. 
 
Part (iv) asks about other factors the trustees should consider when choosing 
investments.  You need to think widely here, for example make sure you consider 
external factors such as regulation.  
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6 End of Part 2 

What next?   
 
1. Briefly review the key areas of Part 2 and/or re-read the summaries at the end 

of Chapters 8 to 11.  In addition, now that you have covered Investments, you 
may wish to review the section in Chapter 7 covering risks relating to returns on 
assets.  

2. Attempt some of the questions in Part 2 of the Question and Answer Bank.  If 
you don’t have time to do them all, you could save the remainder for use as part 
of your revision. 

3. Attempt Assignment X2. 
 
 
Time to consider – “learning and revision” products 
 
Face-to-face Tutorials – If you haven’t yet booked a tutorial, then maybe now is the 
time to do so.  Feedback on ActEd tutorials is extremely positive.  Here are a few 
comments made by past students: 
 

“Forces me to study material and keep progressing.  Without them there is 
no/little incentive to make use of early study days.” 
 
“I find it a way to figure out how much more of the syllabus I have to cover 
and which parts I'm not good enough on yet.” 
 
 

You can find lots more information, on our website at www.ActEd.co.uk. 
 

Buy online at www.ActEd.co.uk/estore 
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Chapter 11 Summary 
 
Investment 
 
The fundamental risk for benefit scheme investment is being unable to meet the scheme 
liabilities when they fall due. 
 
The behaviour of the assets relative to the liabilities is important.  Therefore it is necessary 
to consider: 

● the nature of liabilities 

● the nature of the assets and the extent to which matching the liabilities 
can/should be achieved. 

 
A “matched” investment position involves holding an asset portfolio that will behave 
broadly in the same manner as the liabilities. 
 
Forms and characteristics of investments 
 
Cash is totally liquid, but liquidity is rarely a major constraint of benefit scheme 
investment. 
 
Domestic government fixed-interest bonds can give a high running yield and a guaranteed 
nominal return.  However, the long-term real return from government bonds is not 
expected to be as high as the long-term real return from shares. 
 
Other fixed-interest bonds such as corporate bonds may give slightly better returns than 
conventional government bonds.  In addition overseas bonds give diversity but introduce a 
currency risk. 
 
Index-linked bonds have a guaranteed real return if held to redemption.  The long-term 
real return is not expected to be as high as the long-term real return from shares. 
 
The main advantage of domestic shares is that they are likely over the long term to 
produce a reasonably stable income and a high, real return.  In addition they provide a 
broad match with the main (salary and inflation-linked) liabilities of most benefit 
schemes. 
 
Overseas shares can also give a loose match with the main (salary and inflation-linked) 
liabilities of most pension funds and provide further diversification.  However, there is a 
currency risk (although this can work in the scheme’s favour too). 
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Property provides a means of diversification from shares to achieve real returns, and 
possibly a higher running yield.  However it has poor liquidity and marketability. 
Derivatives are mainly used to increase, reduce or modify exposure to different sectors of 
the market.  
 
Self-investment involves more risk than an equivalent external investment, but may 
produce a better total return from the viewpoint of the company. 
 
Liability driven investment (LDI) is an investment strategy which is set with explicit 
reference to the liabilities.  The aim is to reduce, or hedge, inflation and interest rate risks. 
 
Longevity bonds have coupon payments linked to the mortality experience of a particular 
set of lives, such as a specific age group in the national population.  Coupon payments 
will reduce over time with the mortality experience of that population. 
 
Swaps can be used to control risks including interest rate, inflation and longevity risk. 
 
Investment products 
 
Providers offer an “all in” package including administration, documentation and 
actuarial advice with these arrangements.  Providers offer a number of investment 
vehicles. 
 
With-profit and deposit administration arrangements offer a guaranteed return plus 
bonuses.  Surrender terms for with-profit and deposit administration arrangements may be 
unattractive. 
 
A managed pension fund offers a pooled direct link to the performance of underlying 
assets but with no guarantees. 
 
Annuities are genuine insurance contracts that remove the investment and mortality 
risks.  
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Investment risk 
 
Risk can be broken down into several components: 

● Volatility of income or capital values 

● Marketability 

● Diversification 

● Liquidity 

● Reinvestment 

● Cashflows 

● Mismatching 

● Default Risk 

● Poor net returns (eg due to expenses and tax) 
 
Balancing risk and return 
 
This balance is often expressed as “maximise return subject to an acceptable level of 
risk”.  A high funding level will enable a scheme to worry less about the risk of meeting 
its liabilities and to concentrate on maximising returns. 
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Chapter 11 Solutions 
 
Solution 11.1  

For developed countries, government bonds are secure in the sense of having a very low 
risk of default.  However, this ignores the security of the benefits, ie matching.  Fixed-
interest government bonds can give a guaranteed nominal return, and a good match for 
level or fixed increase pensions.  
 
However, final salary liabilities are not normally set in nominal terms.  Government 
fixed-interest bonds therefore give a poor match for most salary-related liabilities and 
do not therefore provide security for the benefits.  It also ignores expected long term 
return.  Empirical evidence suggests that government bonds will not give the best long-
term expected return.  This will increase the cost of providing a defined benefit scheme. 
 
 
Solution 11.2  

You need to know how much members and sponsor contribute to the defined 
contribution underpin and hence how likely the defined contribution underpin is to bite.  
If it is unlikely to bite, the situation is very similar to that for a defined benefit scheme.  
If it is very likely to bite, the situation is really the same as for a defined contribution 
scheme. 
 
After this, the best way to determine an appropriate investment strategy is probably 
through using asset liability modelling techniques.  Asset liability modelling involves 
running hundreds of simulations of asset and liability behaviour to explore the likely 
outcome of different investment strategies.  (We’ll cover this in Chapter 23.) 
 
 
Solution 11.3  

The advantages of cash: 

● income and capital volatility is generally very low 

● liquidity is high 

● income is high 

● risk of default is very low 

● expenses relative to other forms of investment are low. 
 
The major disadvantage of cash, in the long term is a lower expected return compared 
with other asset types. 
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Solution 11.4  

The advantages of fixed-interest government bonds: 

● no income volatility (other than on reinvestment) 

● high income 

● guaranteed capital payment, if held to redemption 

● a good match for benefits with nil or fixed increases 

● diversification from shares 

● very low risk of default 

● marketability is usually very good 

● expenses are low compared with other assets. 
 
 
Solution 11.5  

The major advantage of such investments is the opportunity to combine the “high 
income” and “guaranteed return” advantages of conventional bonds with a slightly 
higher expected return.  However, this extra return then has to be considered along with 
the extra risks as a result of the greater probability of default and the lower 
marketability. 
 
 
Solution 11.6  

As with conventional government bonds, to be guaranteed to receive the gross 
redemption yield: 

● the bond needs to be held to redemption 

● reinvestment of coupons needs to be at the same real return. 
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Solution 11.7  

In short, the main features of shares, for a large and developed market include: 

● higher expected real return (in the long term) compared with other assets.  
Empirical evidence shows they have (generally) produced better returns than 
government bonds especially over long time periods; however, there is question 
about whether this will continue 

● returns are very volatile; there is scope for poor returns, even in the long term 

● can be very large markets, eg UK is of the order of £1,000 billion (but this figure 
fluctuates extensively!) and therefore easy to buy and sell  

● a wide range of stocks available enabling good “within sector” diversification 

● arguably a suitable investment for large domestic final salary schemes since 
shares provide a reasonable match for salary-related liabilities 

● relatively low initial income stream, and income stream is potentially quite 
volatile 

● volatile market values 

● relatively low dealing costs. 
 
 
Solution 11.8  

Some of the disadvantages include: 

● volatility of returns, including currency risk 

● lower correlation with domestic inflation 

● may be less secure than domestic investments 

● greater costs, and possible taxation disadvantages, thus reducing overall returns 

● political risk 

● practical difficulties, eg access to information. 
 
 
Solution 11.9  

It should not be unless the health of the overseas economy is fundamentally affected.  
The nominal returns in the affected country should be very high, possibly offsetting the 
likely fall in the value of the overseas currency.  (If the currency risk is hedged, you 
could be protected against currency loss.) 
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Solution 11.10  

The advantages of property as an investment for defined benefit salary related schemes 
include: 

● real return 

● generally lower volatility of returns than shares 

● provides diversification from shares 

● higher running yield. 
 
The disadvantages include: 

● possibly lower long-term expected returns (compared with shares) 

● poor liquidity and marketability 

● large unit size of property investments 

● can be difficult to value. 
 
 
Solution 11.11  

The pension fund can follow the strategy of: 

● selling equity futures 

● buying bond futures. 
 
 
Solution 11.12   

Counterparty risk is the risk that one party to a transaction fails to meet their side of the 
bargain.  For example, the risk that the other party in a swap does not make the 
payments required under the swap.  
 
 
Solution 11.13   

The arrangements that give investment guarantees are attractive to small companies 
who might otherwise be concerned about the volatility of investment returns and the 
resulting impact on the contribution rate.  As with all investment decisions, attitude 
towards risk is relevant to the question of which investment to purchase. 
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Parties who are responsible for investment, eg trustees and sponsors, who are risk-
averse, (ie those for whom the return side is a lower priority than risk avoidance) are 
more likely to invest in arrangements with guarantees.  In other words they suit schemes 
that need to give much more emphasis to the risk, rather than the return, side of 
investment policy. 
 
 
Solution 11.14  

A large scheme may invest in managed funds for index-tracking purposes or to maintain 
a diversified portfolio.  For example, individual properties will be too large for all but the 
largest pension schemes to invest in directly.  Expertise in choosing from the wide 
variety of overseas securities may also be difficult to obtain.  
 
 
Solution 11.15  

A financially aware individual who has other sources of income and/or is not risk averse 
may invest in such an income withdrawal product.  In addition, there may be significant 
costs associated with obtaining advice and therefore a substantial fund may be 
necessary to make income withdrawal worthwhile. 
 
 
Solution 11.16  

For a final salary scheme the advantages of insuring pensioner liabilities through the 
purchase of annuities as a scheme investment include: 

● No mortality or investment risk remains with the scheme in respect of the 
pensioner liabilities. 

● Competition between insurance companies sometimes provides opportunity to 
purchase annuities on advantageous terms. 
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The disadvantages include: 

● The scheme is exposed to the risk that the insurance company defaults on the 
annuity payments. 

● The overall cost may be higher, because the insurance company will need to 
generate some profit and charge a contingency margin, as well as covering its 
expenses. 

● No opportunity for investment or mortality profit for the scheme on the assets 
backing the pensioner liabilities. 

● Arrangements become more complex for subsequent discretionary increases.  
(The scheme may need to purchase further annuities to insure any discretionary 
increases that it grants.) 

● Immediate liquidity constraints when buying the annuities. 

● Realisation of the assets backing the pensioner liability to pay the premium may 
be required in adverse conditions. 

 
 
Solution 11.17  

For a defined benefit scheme, investment performance will have no direct impact upon 
the member’s pension (unless the scheme winds up with insufficient assets to cover the 
liabilities).  However, there may be an expectation that a scheme surplus, arising from 
good investment performance, will result in discretionary pension increases.  
 
 
Solution 11.18  

Employers are not generally willing to take on the risk of future contribution rates 
becoming too much higher than expected.  This is because it could have a severe impact 
on the profitability of the company.  However, the situations where an employer might 
be “relaxed” include: 

● a small scheme run by a large employer – the consequences of doubling 
contributions might be small in relation to turnover, in which case the employer 
might authorise a relatively risky strategy 

● a recently established scheme with low outgo and a long term 

● where significant surplus assets exist. 
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Solution 11.19  

Liquidity and marketability: The trustees will always wish to restrict the proportion of 
the fund in illiquid or unmarketable assets, to ensure that they can call upon funds when 
needed.  
 
Volatility: The trustees will be concerned about volatility if it affects their ability to pay 
benefits. 
 
Diversification: The trustees will be concerned to ensure an adequate degree of 
diversification in the scheme’s investments.  This will reduce overall volatility of both 
income and capital growth. 
 
The diversification aspect should also extend to the level of individual investment so 
that there is not undue concentration of the scheme’s assets in any one bond, share or 
sector of the market. 
 
 
Solution 11.20  

For most ongoing pension schemes with a diversified holding of shares the answer is 
“no”, since the income stream will be relatively stable. 
 
The market values can still be volatile, but this only matters if a scheme needs to 
disinvest (ie back to the same points as the previous question).  You could argue that 
market value volatility is also important when a scheme needs to make new investments 
(ie due to a positive cashflow).  However the effect here is reduced because other 
investment (such as cash) can be used in the short term until the market has passed its 
peak. 
 
Solvency is also an issue, especially a statutory solvency level based on market values, 
if assets do not match liabilities.  
 
 
Solution 11.21  

Most managed funds reinvest all income automatically, ie increase the unit price rather 
than pay out cash dividends.  This means that individual schemes only have access to 
cash from contributions going into the scheme, unless units are realised. 
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Solution 11.22  

In general, marketability is important for any scheme that is likely to have to realise 
assets in the near future: in other words, any scheme with a poor cashflow (ie a negative 
one).  This in turn could be due to the holding of assets with poor liquidity or a lack of 
contribution income.  Marketability is therefore particularly important for a closed 
pension scheme.  
 
 
Solution 11.23  

This question is taken from the April 2005 Subject ST4 exam. 
 
(i) Investment characteristics of bonds compared to equities 
 
Security 
 
The security of the bond depends upon the issuer.  Government bonds issued in most 
developed countries have negligible risk of default, whereas corporate bonds are more 
risky (depending upon the credit rating of the company). 
 
The security of equity again depends upon the issuer, but generally speaking equity 
investment is less secure than bond investment. 
 
Yield 
 
The yield available on an investment will reflect its perceived risk.  A higher yield will 
therefore be expected on a corporate bond than a government bond.  In the long term 
the yield on equities is expected to exceed that on bonds. 
 
The running yield on bonds is usually higher than on equities. 
 
Spread (stability of price over time) 
 
Short-term bonds have a stable price over time, the longer the outstanding duration of 
the bonds the more volatile its value.  Fixed-interest bonds can be volatile in real terms.  
Equity prices tend to be volatile from day to day. 
 
Term 
 
Bonds are available with a variety of terms (for example, in the UK up to 25 – 30 
years), also there are some undated bonds and bonds with a choice of redemption dates 
(the choice being at the discretion of the borrower).   
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Convertible bonds are also available which convert to equity at a future date. 
 
Equity is usually viewed as being held in perpetuity. 
 
Expenses 
 
Dealing costs on bonds (particularly government bonds) tend to be low relative to 
equities. 
 
Marketability 
 
Marketability depends upon the issuer, for both types of investment there may be 
unlisted stock which is less marketable. 
 
Government bonds are very marketable, the marketability of corporate bonds is also 
generally good.  There can be liquidity issues for corporate bonds. 
 
Listed equities have good marketability, although generally not quite as good as bonds.  
The marketability of private equity is not generally as good.  
 
Tax 
 
Bond investments often receive preferential tax treatment relative to other types of 
investment. 
 
Bond investments give more of their return through income than capital compared to 
equity investment.  Indeed some equity investments are primarily aimed at capital 
growth with little or no dividend being paid. 
 
The tax efficiency of the two investments depends upon how the investor (the scheme) 
is taxed on income relative to capital. 
 
Nature 
 
Bonds which are fixed-interest in nature provide a stream of income and a set 
redemption payment.  
 
In some countries (eg UK and USA) index-linked bonds are available which provide 
stream of income and a redemption payment linked to price inflation, by giving a return 
a set percentage above price inflation. 
 
Full inflation protection is not always achieved due to the lag between the index used 
for setting the coupon and the inflation rate at the current time. 
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Equities are real investments giving a stream of income liked to the company’s profits.  
Some studies show a link between the dividend stream and salary growth such that, in 
the long term, it is expected to broadly increase with salary growth.  There is no 
redemption payment. 
 
Currency  
 
Bond and equity investments may be purchased overseas too.  This gives additional 
diversification and the chance of achieving higher returns but these advantages need to 
be weighed against the currency mismatch that will be introduced, given a scheme’s 
liabilities will be in the domestic currency.  
 
(ii) Possible impact on members’ benefits of a switch to bonds 
 
Provided the scheme is at all times sufficiently funded, there will be no impact on the 
guaranteed benefits that would be provided to members, indeed there may be enhanced 
security for accrued benefits particularly for liabilities matched by these assets,              
eg deferred and pensioner members. 
 
However, if the switch to bonds leads to a lower return in the long term then the 
benefits will be more costly.  There is the risk that the employer would no longer be 
able to afford to run the scheme leading to it being wound up, possibly with reduced 
benefits.  These increased costs may mean that future benefits need to be reduced and 
also have a detrimental impact on active members’ job prospects. 
 
There may be an impact on discretionary benefit practice.  If as a result of holding 
bonds a lower return is achieved in the long term then members may not receive 
discretionary benefit increases, or they may be lower. 
 
The switch to bonds may affect the amount paid as transfer values when deferred 
members take their benefits from the scheme.  If the future benefits are now discounted 
at (lower) bond yields then transfer value payments will increase. 
 
Similarly the switch to bonds may affect option pricing. 
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(iii) Factors to consider when choosing the bond investments 
 
The scheme will wish to maximise net return subject to an acceptable level of risk. 
 
An important consideration is the degree to which risk is reduced through matching 
liabilities by: 

● nature 

● term 

● currency  

● uncertainty. 
 
The liabilities for actives will probably be real in nature (for a final salary scheme 
linked to salary growth).  This suggests holding index-linked bonds. 
 
The nature of the liabilities for deferred and current pensioners depends upon the nature 
of deferred and current pension increases, they could be fixed or index-linked or linked 
to inflation and capped.  Hence fixed-interest and/or index-linked bonds may be 
required. 
 
We should consider whether and how the scheme’s liabilities are likely to change in the 
future, eg is the scheme closed to new entrants?  Is the fund expanding or contracting? 
 
The scheme’s current funding level should be considered. 
 
The size of the fund will also be important and in particular relative to the size and 
financial strength of the employer. 
 
Bonds of an appropriate term need to be chosen.  This is possible for current pensioners, 
however there will be reinvestment risk for deferreds and actives as bonds of a long 
enough term may not be available. 
 
Domestic bonds will be the most suitable since the liabilities will be in the domestic 
currency. 
 
Guaranteed benefit payments must be made so the bonds chosen must have a low risk of 
default, this suggests government bonds and high quality corporate stock. 
 
The trustees will wish to maximise net (of expense and tax) return, they will look for 
bonds which are “cheap” in particular given the tax treatment of the scheme which may 
differ from that of the average investor.  This may also lead to a preference for 
corporate bonds over government bonds as the former usually have higher returns. 
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The trustees will seek to diversify within the bond holding in order to reduce risk. 
 
The trustees will look at the scheme’s maturity and hence cashflow position which will 
dictate whether low-, medium- or high- coupon bonds are required.  Holding high- 
coupon bonds could have advantages if most other investors prefer growth over income. 
 
(iv) Other issues for deciding on investment objective and asset allocation 
 
The risk appetite of the employer sponsoring the scheme: 

● a low risk investment strategy will give stability to the contribution rate over 
time 

● a higher risk strategy will lead to a more volatile contribution rate but should 
have lower costs in the long term. 

 
The risk appetite of the trustees is also important. 
 
The trustees will consider the strength of the employer, and the size of the employer 
relative to the scheme in determining an acceptable level of risk. 
 
Will both the employer and trustees be prepared to accept under-performance due to 
poor market conditions? 
 
The level of understanding and expertise of the trustees and the need for additional 
advice needs to be considered.   
 
The scheme’s current funding level – the higher the funding level the greater the scope 
to hold riskier investments. 
 
The level of insurance used – if protection benefits have been insured there is greater 
scope to hold riskier investments. 
 
Whether pension benefits are to be paid from the fund (likely with a large scheme) or 
bought out with an insurance company affects the term and nature of the liabilities and 
hence the investments held for matching purposes. 
 
The scheme’s intended discretionary policy. 
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Regulation, for example: 

● the statutory valuation basis, eg if liabilities have to be valued using a discount 
rate based on bond yields then holding bonds increases the stability of the 
funding level 

● whether there are restrictions (or requirements) for holdings of certain asset 
classes or individual stock.  

 
The current investment holding and market conditions, for example is it a good time to 
make a large switch?  Are there marketability and liquidity concerns? 
 
The need for diversification within and across asset sectors. 
 
Any legislation governing investment holdings, eg minimum / maximum holdings in 
certain asset classes. 
 
The holdings of similar competitor schemes will be examined, has there been a general 
trend towards a greater holding of bonds? 
 
The trustees may want to arrange for an asset liability modelling exercise to be carried 
out in order to identify optimal investment strategies.  
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Chapter 24 
 
 

Insurance 
 
 

Syllabus objective 
 
(q) Discuss the principles underlying the use of insurance, and the choice of re-

insurance contract, as a means of reducing some of the risks and uncertainties 
associated with the provision of pensions or other benefits. 

 

 

0 Introduction 

In this chapter we will consider how some of the risks associated with benefit provision 
can be reduced through the use of insurance policies.   
 
In Section 1 we introduce the concept of insurance. 
 
In Section 2 we look at how insurance can be used to cover death benefits.  In Section 3 
we look at the purchase of immediate and deferred annuities. 
 
In Section 4 we assess the value of insurance. 
 
In Section 5 we include a past exam question with hints for you to attempt. 
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1 What is insurance? 

Insurance is a way of reducing, or removing, some of the risks associated with 
the provision of pension scheme benefits.  However, exchanging risks for 
guarantees does of course lead to an additional cost.  So a decision must be 
made which balances risks against the additional costs. 
 
The fundamental principles of insurance apply.  The insurer pools the risk of many 
policyholders (scheme managers or sponsors) and undertakes to pay claims (scheme 
benefits).  The insurer charges premiums that should cover the total claims and include 
an allowance for profit and expenses and a contingency margin.  The policyholders are 
content to pay these premiums in order to have guaranteed outgo rather than face 
volatile outgo or risk financial ruin in the event of a large loss. 
 
One way a scheme could insure pension benefits is through the purchase of annuities.  
These were introduced in Chapter 11 as an example of an investment vehicle.  It is 
important to appreciate that under many of the other investment vehicles mentioned in 
this chapter, the risk remains with the scheme and they are not therefore insurance 
products. 
 
Under a typical annuity contract, the longevity, investment and expense risk is 
transferred to the insurer.  There are more details on annuities in Section 3 of this 
chapter. 
 
There are a variety of ways in which the liabilities of a defined benefit (DB) 
scheme can be insured.  Some types of insurance completely remove a risk from 
the scheme.  Many others leave the liability with the scheme but provide a 
payment to the scheme that is aimed at covering that liability.  However, even if a 
liability is fully matched by an insurance arrangement, the scheme still bears the 
risk that the insurer is unable to make the payment.  Some insurance products 
are merely investments with no real insurance element. 
 
In some cases, it will not be possible to obtain re-insurance that exactly matches 
the liability of the DB scheme (for example, if there is an unusual cap or collar on 
guaranteed pension increases).  In these cases, a decision will need to be made 
as to whether the insurance should lead to an excessive benefit or whether it 
should leave some liability within the scheme. 
 

Question 24.1  

How might the purchase of an annuity lead to the need to make the decision above? 
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2 Death benefits 

2.1 Lump sum benefit on death in service 

Group life insurance is most commonly used to cover any lump sum death in 
service benefit.   
 
Insurance companies usually charge for it on a recurrent single premium basis.  
For larger schemes, a unit rate may be determined at inception according to the 
age and gender distribution of employees and applied to the total sum assured 
during the period of the guarantee, thus reducing the administration needs as 
members leave and join the scheme.  Experience rating and/or profit sharing is 
fairly common in larger schemes. 
 
We’ll now look at the practical aspects of a group life assurance contract, including an 
explanation of some of the more technical terms in this section of the Core Reading. 
 
Recurrent single premium 
 
Each year, the sum assured for each employee is multiplied by a single premium 
assurance factor for one year (basically qx , modified for experience, expenses and a 

profit / contingency margin).  The sum of these is the premium charged.  A separate 
expense charge may be made (eg £100 per scheme plus £2 per member) or the charge 
may be implicit in the premium factors.  A new calculation is required in respect of any 
member who leaves or joins the scheme during the year of cover. 
 
A recurrent single premium basis is only really used for small schemes (eg up to 100 
lives) as a default option, because the alternatives would be unsuitable. 
 
Unit rate 
 
To determine the initial premium, the same calculation as above is performed. 
However, rather than use this premium for the current year and perform the calculation 
again at the end of the year, the insurer converts it into a unit rate applicable to the total 
sum assured.  In most cases the insurer will guarantee this unit rate for the next two or 
three years (the guarantee period). 
 
So, the unit rate is simply the total “single” premium divided by the total sum assured. 
 
The unit rate is effectively an average mortality rate weighted by sum assured.  The 
main advantage of this approach is that it greatly simplifies the calculation of premiums.  
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Once the unit rate has been set, the insurer only needs to know the total sum assured for 
the scheme, rather than individual details of the actual membership.  The premium for 
each subsequent year is simply the unit rate multiplied by the new total sum assured. 
For the unit rate to remain appropriate for the duration of the guarantee period, the age 
profile of the scheme must be expected to remain reasonably stable.  The insurer usually 
reserves the right to review the premium rate if the membership changes significantly, 
eg if 10% or more of the workforce leave. 
 

Question 24.2  

Why is a unit rate unsuitable for small schemes (less than 100 lives)? 

 
Experience rating / Profit sharing 
 
For larger schemes the insurer will wish to try to produce a more accurate premium rate 
by taking account of the actual mortality experience of the scheme being insured.  
Failure to do so could lead to the scheme selecting against the insurer. 
 
This can be done in two ways: 
 
Experience rating: This approach is based upon using the scheme’s past mortality 

experience and deciding whether it is appropriate to adjust the 
unit rate up or down from that derived using standard rates of 
mortality.  

 
Profit sharing: Under this approach the insurer will take account of the scheme’s 

actual mortality experience during a year of cover.  A scheme that 
has made little in the way of claims would receive a year-end 
premium refund, whilst a scheme that has made higher than 
expected claims may be required to pay an additional premium. 

 
Underwriting and free cover levels 
 
Most policies include a free cover limit.  This is the amount up to which the 
insurer will provide cover for individuals in the group without medical evidence; 
it is usually expressed as a maximum amount per individual. 
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The free cover level applies to all members of the scheme.  This can be justified by: 

● “actively at work” selection because people who are ill are not generally at work 

● saving the considerable cost of underwriting every member 

● less anti-selection because it is unlikely that a sick person would be able to 
suddenly join a pension scheme or even move to a job with insured death-in-
service cover 

● less anti-selection because there is no scope for people to choose a high sum 
assured because they are ill – the sum assured is defined by the scheme rules 

● competition because other companies also offer free cover limits. 
 
For senior employees, the lump sum death benefit may exceed the free cover level.  In 
such cases, the insurer would require evidence of health before providing full cover.  
Once a benefit in excess of the free cover level has been successfully underwritten, a 
forward underwriting limit is usually agreed (eg 10% of the current benefit) to avoid the 
need for further underwriting following a small increase in salary.  Until the 
underwriting process is complete, the insurer’s liability is restricted to the free cover 
level. 
 

Question 24.3  

A scheme provides a lump sum death benefit of 4 times salary.  For higher paid 
members, the benefit is above the free cover level.  Unfortunately, the senior managers 
are often too busy to attend a medical examination to allow the full benefit to be 
underwritten.  How can the scheme protect itself against the risk of providing benefits 
that cannot be insured? 

 
The advantages and disadvantages of group life cover 
 
The main attraction of group life insurance is that there is a greater predictability 
in the cost of the death benefits.  If the death-in-service benefit is not insured, 
there is significant potential for large variability in annual claims, both in amount 
and timing.  This is particularly the case for smaller schemes, where the size of a 
potential claim relative to the scheme as a whole could be significant. 
 
The main disadvantage of insurance is that in the long run the insurance 
company will need to charge sufficient premiums to cover its expenses and to 
make a contribution to profit, as well as covering the actual costs of the benefits 
paid. 
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One of the key aspects of insurance is predictable cost.  By purchasing insurance, 
uncertain outgo (the future claims experience) is replaced by known outgo (the 
premium). 
 
Large schemes pool the risk over a large membership and the outgo in respect of death 
benefits is likely to be reasonably predictable over time.  This stability, along with the 
margins included in an insurance company’s premiums, make self insurance more cost-
effective. 
 
Small schemes, on the other hand, are more likely to be prepared to pay for increased 
stability of cost through the use of insurance.  The size of potential claims is more 
volatile in a small scheme relative to the fund as a whole.  The trustees / scheme 
managers may not be prepared to run the risk of a large deficit in the event of adverse 
experience. 
 
Small schemes may also use insurance to protect against liquidity risk, ie the risk that 
assets must be realised in unfavourable market conditions in order to meet death 
benefits. 
 
A defined contribution scheme will need to use insurance for lump sums promised in 
excess of the member’s account, unless the sponsoring employer is prepared to meet the 
capital cost of paying benefits as they fall due. 
 
Other forms of insurance 
 
Group life policies are the most common method of insuring death benefits.  However, 
Stop Loss or Catastrophe insurance may be used, particularly by larger schemes. 
 
Stop Loss insurance would insure the scheme for losses above a specified amount (often 
with an upper limit) during a defined period, eg total lump sum death benefits payable 
in the year in excess of £0.5m (up to a maximum of £10m) may be insured. 
 
Catastrophe insurance is similar, but only covers losses arising from a catastrophe.  
This may be defined as a minimum number of deaths (eg 5) arising from a single event 
within a specified period of time (eg 72 hours).  An example would be deaths resulting 
from an explosion at the place of work. 
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2.2 Partner’s pension death in service 

If the insurance is extended to the pension payable to a dependant in the event of 
the member’s death in service, this is most commonly done approximately by 
increasing the lump sum insured.  
 
If the insurance company undertakes to pay the pension, the premium rate will represent 
an assurance factor (qx) multiplied by a single life annuity for the partner and the sum 
assured will be the aggregate annual amount of partners’ pensions across the 
membership.  
 
The alternative approach is to insure an additional lump sum, which is payable to the 
scheme in the event of the member’s death.  The partner’s pension would be paid from 
the scheme.  The lump sum approach is only approximate and does not immunise the 
scheme against the cost of providing the partner’s benefit – it simply provides 
additional money to boost the resources of the scheme in the event of a partner’s 
pension being payable. 
 

Question 24.4  

What additional lump sum would you suggest it is appropriate for a scheme to insure if 
the partner’s benefit is 20% of the member’s salary at death? 

 
The advantages of insuring are much the same as for insuring lump sum benefits.  
However, because the dependant’s pension is paid out periodically rather than in 
one large sum, there is less risk of unpredictable cashflows compared with lump 
sum death benefits. 
 
As was discussed in Chapter 20, a defined contribution scheme will usually use 
insurance to provide dependant benefits in excess of the member’s account (unless the 
sponsoring employer is prepared to meet the capital cost of paying benefits as they fall 
due). 
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3 Annuities 

Whether bulk or individual annuities are purchased the policyholder can either 
be the scheme or the member.  
   
This is an important point that is worth further consideration: 

● When insurance products are purchased by an ongoing scheme, they can be 
bought in the name of the scheme and are therefore essentially investments of 
the scheme (a “buy-in”).  The legal liability to pay the pension rests with the 
scheme – if the insurance company were to default, responsibility for payment 
of the pension would revert to the scheme.   

● When a scheme winds up and secures benefits using insurance products, the 
liability is removed from the scheme with each annuity being bought in a 
member’s name (a “buy-out”).  If the insurance company were to default, the 
member would lose out. 

 
 

3.1 Non-profit immediate annuities 

Immediate annuities to match a member’s retirement benefit are commonly 
purchased by smaller defined benefit schemes and by defined contribution 
schemes.  Larger defined benefit schemes may also purchase annuities to 
reduce investment and longevity risk.   
 
The market for immediate annuities is more competitive (than that for deferred 
annuities) and may occasionally be advantageous irrespective of the removal of 
risk. 
 

Question 24.5  

Why is the market for immediate annuities likely to be so much greater than that for 
deferred annuities? 

 
 

Question 24.6  

A very large pension scheme fully insures lump sum benefits payable on death in 
service but does not insure pensions in payment through the purchase of immediate 
annuities.  Why? 
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3.2 Non-profit deferred annuities 

 
Non-profit deferred annuities may also be purchased to match the liability of a 
member with an entitlement to a deferred pension.  This is most common when a 
scheme has discontinued and is to be wound-up.  Strictly this is not insurance, 
but a total transfer of liability. 
 
There may be difficulties finding a supplier of deferred annuities on acceptable 
terms.   
 
Non-profit deferred annuities can be purchased voluntarily by ongoing schemes to 
insure against longevity risk but this rarely happens in practice – the terms offered by 
insurance companies are often unattractive for ongoing schemes because of the cautious 
view that must be taken of reinvestment rates and longevity improvements many years 
into the future.  The term of these policies may be very long, eg 50 to 60 years for a 20 
year old. 
 
 

3.3 Matching the scheme benefits 

If the annuity purchased does not exactly match the member’s pension, it may 
be necessary to purchase additional annuities, for example to provide 
discretionary pension increases. 
 
Remember that the benefits are defined by the scheme’s rules.  Insurance products 
should ideally mirror these benefits, but this is not always a simple matter, especially if 
the scheme benefits are unusual or complicated.  The trustees may have to choose 
between: 

● purchasing an insurance product that provides a benefit in excess of that 
required by the scheme rules, and 

● purchasing an insurance product that provides a benefit below that required by 
the scheme rules and paying the difference directly from the scheme. 

 

Question 24.7  

What’s the problem with these two approaches? 
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It can be difficult to administer discretionary increases if annuities are purchased.  For 
example, consider a small pension scheme that increases pensions in payment on a 
discretionary basis.  If the trustees wished to purchase annuities in the name of the 
scheme in respect of each pensioner (to protect the scheme against longevity and 
investment risk), their choices would be: 

● to purchase an annuity with no annual increases and either: 

– pay the additional increases each year from the scheme  

– purchase further annuities each year in respect of the discretionary 
increases granted. 

Either approach is administratively complicated. 

● to purchase an annuity with guaranteed increases at a sufficient level to cover 
the expected discretionary increases – this could be more generous (and hence 
expensive) than necessary. 

 
Similar issues arise if the trustees choose to buy out some members’ benefits.  In 
addition, issues around ownership of surplus may become less clear cut.  For example, 
should trustees grant discretionary benefits to members whose benefits have already 
been bought out, and, if so, how should these benefits be provided?  
 
Annuities may also be purchased to insure the risks associated with an 
individual’s benefit, eg a very high pension payable to an executive.   
 
With-profit and unit-linked annuity products may also be available although 
these are unlikely to match the benefit promise.  These enable the insured party 
to benefit from experience that is better than that assumed in the annuity terms.  
 
Because the guarantees are lower for such contracts the insurer can adopt a 
more aggressive investment policy with the aim of attaining better returns. 
 
The future level of income from with-profit annuities is uncertain and depends on the 
level of bonuses declared by the insurance company.  (Since the bonuses are smoothed, 
the income should be more stable than that from a unit-linked annuity, which depends 
on the value of the units to be encashed, and whose value may go down.) 
 
The advantage of with-profit annuities is that – with good investment performance – the 
income generated over time should be greater than from a non-profit immediate annuity.  
The downside is that the initial income is lower. 
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4 Valuation of the insurance decision 

4.1 Assessing the value of insurance 

Whether to insure or not is an investment decision for the scheme managers.  The 
decision should be taken after consultation with the sponsor.  After all it is the sponsor 
who meets the cost of the insurance premiums and/or the benefits. 
 
In deciding whether or not to insure a particular benefit, the scheme managers should 
consider the following: 

1) Is insurance available? 

2) How certain is the cost of the benefit?  If it is certain, then all the scheme needs to 
do is pay the cost.  If it is uncertain, how much is it likely to vary? 

3) If the cost is uncertain, how serious is it for the scheme if the cost is larger than 
expected?  If the consequences are serious, the scheme is much more likely to 
insure than if the result of an excess cost is minor. 

4) If insurance is available, how expensive is it?  The relevant cost comparison here 
is of the insurance premium versus the expected cost of the benefit, together with 
the perceived value of the reduction in volatility. 

 
In assessing the risks and the rewards of the insurance decision, the actuary can 
place a realistic estimate on the value of the benefits that would be paid from the 
scheme.  As noted, this is likely to be lower than the cost of the re-insurance, as 
the insurance premium will include loadings for profits and contingencies.  
There may also be some costs associated with disinvesting assets to purchase 
annuities if there is insufficient liquidity within the scheme.  (Death-in-service 
benefit premiums usually come out of contribution income or are payable 
directly by the employer.) 
 
The additional cost of insurance can then be assessed against the reduction in 
risk to assist the decision on the merits or otherwise of the use of insurance.  
 
The actuary may calculate a realistic point estimate of the net cost of insurance (the 
premium less the expected benefits) and a range over which the net cost may vary 
depending on experience.  This information will assist the scheme managers in the 
decision-making process. 
 
Another factor to note in assessing the relative additional costs of insurance is 
that the insurer may offer very competitive terms for administration, actuarial 
services and other insurance products.  This increases the financial advantage 
to many small schemes of obtaining insurance. 
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Question 24.8  

Can you see any potential problems of using administration or actuarial services via an 
insurance contract? 

 
 

4.2 Liquidity constraints 

In addition to the relative costs and the variability of those costs, the liquidity 
risk of insuring annuities should be considered before making a decision.  As 
mentioned, the purchase of annuities may cause liquidity problems.  The 
purchase of cover for death-in-service lump sums will, however, remove a 
potentially significant liquidity risk.  Liquidity risk will be particularly important 
for a scheme that is immature or small. 
 
The purchase of annuities changes the liability profile of the scheme from a series of 
regular payments (pension instalments) to a lump sum (the capital required to purchase 
the annuity).  The reverse is true for group life cover, which changes the liability profile 
from a lump sum (benefit payment) to regular payments (the premiums). 
 
The liquidity risk from lump sum death benefits can be removed without using 
insurance – the alternative approach for a small scheme would be to hold a large 
proportion of its funds in liquid assets, eg cash.  Therefore, the insurance decision 
should also consider the expected reduction in investment return on the fund’s assets as 
a result of such a necessarily cautious investment strategy. 
 

Question 24.9  

Why might there be a liquidity risk for the sponsor of a scheme operating without 
insurance? 

 
 

4.3 Investment constraints 

In planning in advance for the purchase of annuities, allowance should be made 
for the risks of disinvesting at an inappropriate time.  This risk can be reduced 
by the holding of assets that match those underlying the purchase price of 
annuities.. 
 
The need to match assets with forthcoming annuity purchases will be greater for small 
schemes (for which the purchase price represents a greater proportion of the value of the 
fund) and for schemes with no surplus assets. 
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The timing of the change of investment strategy – from real assets (eg equities) to assets 
that match annuities (eg bonds) – is a matter of risk and return.  A change close to 
retirement may give higher returns but is likely to carry an unacceptable level of risk.   
 
An earlier change will “lock in” to annuity rates, thereby immunising the scheme not 
only against worsening annuity rates but also against investment gains.  Additional 
difficulties arise when members retire before their normal retirement age. 
 

Question 24.10  

How do you think this risk is handled for money purchase schemes in which each 
member’s account is used to purchase an annuity at retirement? 

 
 

4.4 Impact on the valuation method 

If a scheme switches from insuring benefits to not insuring them care will need 
to be taken as the valuation methods may then require the need for a reserve to 
be held where one would not have been held before.  This is particularly true of 
dependants’ benefits. 
 
The dependant’s benefits payable may depend on the period of service the member has 
completed in the scheme.  In this case, if the benefits are not insured, a reserve will 
usually be held in the scheme to cover the benefits accrued to date.  For lump sum 
benefits often no reserve is held, and instead the amount of benefit payable and the 
probability of it becoming payable over the next year are used, with the resulting cost 
being added to the contributions made to the scheme.  This is effectively the method 
that an insurance company would use if the benefit were insured.  Alternatively a 
reserve could be held in respect of a lump sum benefit, again possibly reflecting the 
service the member has completed to date. 



Page 14  ST4-24: Insurance 

 IFE: 2015 Examinations The Actuarial Education Company   

5 Exam-style question 

Throughout the course we will include a number of “exam-style questions”.  These will 
either be actual past exam questions (with the exam paper reference given in the 
solution) or questions of a similar level to those you might expect in the exam. 
 

Question 24.11  (Exam-style question) 

The finance director of a very large company operating a defined benefit pension 
scheme is concerned with the increasing level of premium being paid to insure the death 
in service benefits provided by the scheme.   
 
These benefits are currently: 

● A lump sum of five times the member’s basic salary. 

● A non-increasing partner’s pension equal to 75% of the member’s prospective 
pension. 

 
(i) Set out the points you, as actuarial adviser to the company, would include in a 

letter to the finance director explaining why the premiums may have increased. 
  [3] 
 
(ii) Suggest possible ways these premiums could be reduced. [4] 
  [Total 7] 

  
  

Hints 

To answer part (i) it is helpful to think about the key components that make up the 
premium, in other words expected claims costs and profit and expense loadings.  By 
examining these components you should be able to generate a number of ideas.   
 
In part (ii) you need to look at ways of reducing the premium.  You need to think 
widely here to score well.  The premium will be reduced if expected claims will be 
lower, and there are different ways of achieving this.  Alternatively the premium will be 
lower if the chosen insurer takes a smaller profit loading. 
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Chapter 24 Summary 
 
Insurance 
 
Insurance can be used to reduce the risks associated with the provision of benefits. 
 
Death benefits 
 
Group life cover is commonly used to insure the lump sum benefit on death in service.  
It is often costed on a recurrent single premium basis.  A unit rate approach may be used 
for larger schemes.  The partner’s pension on death in service may also be insured. 
 
The use of group life cover reduces variability of outgo and is particularly useful for 
small schemes for which a large claim could prove significant.  Larger schemes are 
more likely to self insure. 
 
Annuities 
 
Non-profit deferred and immediate annuities may be used to secure deferred pensions 
and pensions in payment when a scheme winds up.  Immediate annuities may be also be 
purchased by small schemes to insure against longevity and reduce investment risk.  
In both cases, it can be difficult to match the scheme benefits accurately. 
 
Assessing the value of insurance 
 
Any assessment of the value of insurance should consider: 

● the premium payable 

● the expected benefit outgo 

● the variability of benefit outgo 

● the liquidity risk 

● implications for the funding and discontinuance positions 

● the effect of investment constraints 

● the availability of additional services at competitive prices. 
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Chapter 24 Solutions 
 
Solution 24.1  

If the scheme has discretionary increases to pensions in payment – the annuity could 
include no allowance for discretionary increases (in which case the liability for the 
increases would remain with the scheme) or full allowance for the expected level of 
increases (which may lead to an excessive benefit if the actual increases granted were 
lower than expected). 
 
 
Solution 24.2  

A unit rate would not be used for smaller schemes because the weightings that were 
used to determine it would be less likely to remain sufficiently stable.  For example, the 
recruitment of a 60-year-old managing director would probably have a significant effect 
on the weighted average rate of mortality. 
 
If the unit rate were guaranteed for a few years, the rate per mille might be calculated on 
the basis of qx1  or qx2  to allow for some ageing of the population during the 

guarantee period.  The rate would then appear uncompetitive compared with a one-year 
contract. 
 
 
Solution 24.3  

The definition of the lump sum death benefit could be “4 times salary, subject to any 
restrictions applied by the insurer”.  This approach would ensure that the scheme is only 
liable to pay benefits that are fully insured. 
 
 
Solution 24.4  

The additional lump sum will depend, amongst other things, on the age of the 
membership (and hence the age of the partners) and the level of pension increases.  
Assuming that a single-life annuity for a 40-year-old partner might be in the region of 
20, a lump sum of 4  salary might be appropriate.  This figure could be higher if the 
scheme guarantees generous pension increases.  Alternatively, the scheme managers 
may be content to insure a large proportion of the benefit rather than the complete 
amount. 
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Solution 24.5  

The market is likely to be greater because it may include: 

● all members of defined contribution schemes who use the proceeds of their 
account at retirement to purchase an annuity, and 

● private investors who buy annuities to provide a guaranteed income for life. 
 
 
Solution 24.6  

Unlike death-in-service benefits, there is no possibility of an unexpected or catastrophic 
loss from pensions in payment.  Therefore, the solvency of the scheme is unlikely to be 
jeopardised suddenly. 
 
 
Solution 24.7  

The first approach will increase the cost.  The second approach will require the scheme 
to pay the difference, which will be administratively complicated. 
 
 
Solution 24.8  

Problems may arise if any of the elements of the package become uncompetitive or 
unsuitable.  A sponsor may prefer the freedom of an “unbundled” arrangement, in 
which each service can be selected individually.  With a bundled arrangement, there is a 
risk that inertia (relating to the time and effort required to change the providers of 
administration and actuarial services) prevents the scheme from achieving full value for 
money available in a competitive market. 
 
 
Solution 24.9  

The sponsor may carry a liquidity risk if, for example, legislation requires that any 
shortfalls in the scheme are made good with immediate effect.  As we saw in the chapter 
on discontinuance, a shortfall on winding up may become a debt on the sponsor. 
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Solution 24.10  

The investment of the member’s account may be switched from real assets to assets that 
match annuity rates at retirement (and cash if a lump sum is payable).  This switching 
process is likely to be carried out gradually (eg over the 5 or 10 year period preceding 
retirement) to minimise the risk of a sudden move when conditions are unfavourable.  It 
is important to know the member’s anticipated retirement age.  This process may be 
referred to as lifestyle switching. 
 
 
Solution 24.11  

This question is taken from the April 2005 Subject ST4 exam. 
 
 (i) Reasons why the premium may have increased 
 
● There may have been an increase in scheme membership or in the salaries of 

members, leading to an increased premium in absolute terms although not in real 
terms. 

● The membership of the scheme may be ageing, leading to a higher premium. 

● The experience of schemes in general may have worsened over time, for 
example a new illness may have emerged leading to heavier mortality 
experience, and this is being reflected in the premium rates. 

● The experience of this particular scheme may have worsened over time and this 
will be reflected in the premium rates if an experience rating approach is being 
used. 

● There may have been a change in the insurance pricing structure or the provider 
may no longer be competitive. 

● The increase in rates may reflect the position in the insurance cycle, ie the 
market may be less competitive than in the past and so insurers can incorporate 
larger margins for profit, expenses and contingencies in their pricing basis … 

● … this may particularly be the case for the partner’s annuity for which the 
market is less competitive. 

● Insurance companies may have made losses in the past that they are now aiming 
to recoup. 
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● The premium for the partner’s pension reflects: 

– expected investment return over the period for which the annuity would be 
paid, if future investment returns are expected to be poor then the premium 
will increase 

– the partner’s life expectancy, mortality improvements may increase the cost 
of purchase.  

● There may have been a recent benefit improvement, eg lump sum death-in-
service benefit from four times salary to five times salary. 

● There may have been changes to legislation or taxation being factored into 
pricing. 

 
(ii) Possible ways of reducing the premium 
 
The premium will be reduced if the benefits provided are reduced.  This could be 
achieved via: 

● a reduction in the multiple of salary provided on death (five times salary is 
generous, perhaps reduce to three or four times salary) 

● a reduction to the percentage of member’s pension provided as a partner’s 
pension (75% is generous, perhaps reduce to 50%) 

● a reduction to the number of years included in the calculation of the partner’s 
pension – a prospective pension is expensive if a young member dies in service, 
perhaps limit the number of years used subject to age and/or service criteria. 

 
When considering a reduction in benefits the director must bear in mind the benefits 
offered by competitors and the likely impact on industrial relations of making such cuts. 
  
The eligibility conditions for receiving benefits could be tightened to reduce costs via: 

● carrying out some initial medical underwriting on joining the scheme or 
becoming eligible to receive protection benefits, which may mean the insurer is 
prepared to offer better terms 

● only providing full benefits for members who have completed a certain number 
of years’ service. 

 
The premium may be reduced by choosing to operate experience rating (if this isn’t 
already being used).  This will be the case if the company believes their experience is 
better than that of the average company on which the premium rates are based.  
 
Premiums may be reduced if the company opts for a lower free cover limit so the 
insurer carries out additional underwriting to reduce risk. 
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Premiums may be reduced by changing insurers, it may be that the insurer currently 
used is expensive relative to competitors.  
 
The impact of the cost of the higher premiums could be mitigated by requiring members 
to meet part of the cost, this may be as part of a flexible benefits arrangement where 
members pay more towards higher levels of protection benefits.  
 
This is a very large scheme and so experience is likely to be fairly stable over time.  
Such a large scheme may wish to consider: 

● Self-insuring all benefits so as not to pay towards profit and expense margins of 
the insurers.  However, this needs to be weighed against the increased volatility 
of costs, liquidity concerns (particularly for the lump sum death benefit) and 
extra administration that arise if insurance is not used. 

● Only insuring the lump sum death benefit (since this is the benefit that causes 
liquidity concerns and has the more competitive market). 

● Only insuring certain members, ie those with significant liabilities, eg death-in-
service lump sum for executives and young members (for whom the death 
benefits would be far in excess of the past service reserves held). 

● A scheme that self-insures is at risk of a catastrophic event, eg an explosion at 
the company killing several employees, this risk can be reduced by taking out 
catastrophe cover. 

  
(More detail is supplied here than would be required in an examination answer to aid 
understanding.) 
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