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Subject F104 
 

 

Introduction 

 

This Study Guide contains all the information that you will need before starting to study Subject 
F104 for the 2020 exams.  Please read this Introduction and Study Guide carefully before 
reading the Course Notes, even if you have studied for some actuarial exams before.   
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Chapter 1 – Course Introduction  

1.1 Introduction 

The aim of F104, Pension and Employee Benefits Principles, is to instil in successful candidates 
the ability to apply, in simple situations, the mathematical and economic techniques and the 
principles of actuarial planning and control needed for the operation on sound financial lines of 
providers of pension and employee benefits. The course is split into three sections: 

 Part 1: Context. Here we use knowledge derived from economics, finance and actuarial 
practice to consider the roles of the various stakeholders, i.e. the members, the 
suppliers, the employer and the state.  

 Part 2: Designing solutions. Here we examine how actuaries analyse the benefit design, 
financing, funding and investment for different types of benefit schemes, as well as how 
any inherent and consequential risks are managed. Again, other disciplines, especially 
economics and finance, provide significant input here. 

 Part 3: Monitoring experience. In this section, we show how actuaries measure and 
monitor benefit schemes, and how the results can be used to improve their operation in 
the future.   

Part Chapter Title Syllabus objective No. of 
pages 

 1 Course Introduction  35 
 
 
 
 
 
 
 

1 

2 The role of the individual (1) (e) (ii)-(vi) 20 
3 The stakeholders in retirement 

systems 
(1) (f) & (h) 30 

4 The role of the state (1) (b), (e) (i) & (vi), 
(f), ((g) (i) (iii), (h) (ii) 

23 

5 The role of the employer (1) (c), (e) (vi), (f) (ii) 
(2) (a) (iii), (f) (iv) 

22 

6 The demographic and economic 
background 

(1) (d) & (e) (i) & (vii) 25 

7 The professional and regulatory 
environment  

(1) (f) (ii) (6) & (7), 
(g), (2) (f) (iii) 

31 

 
 
 
 
 
 
 
 

2 

8 Benefit design (2) (a) (i) (9) (ii) (8) & 
(9), (b), (f) (i) (ii) 

33 

9 Risk and risk management (2) (a) (i) (ii) (iv), (f) (ii) 22 
10 Mortality, longevity and morbidity (2) (a) (i) (ii) 14 
11 Financing and funding (2) (a) (i) (5) & (d) (i) 21 
12 Actuarial funding methods (2) (a) (i) (13) (ii) (7) 

(10), (d) (ii) (iii) 
58 

13 Introduction to investment, and 
investing for DC funds 

(2) (a)(i) (1) & (2), (ii) 
(1) & (2), (b) (iii), (e) 
(i) (ii) (iv) 

24 

14 Investments for DB funds, ALMs 
and Investment monitoring 
 

(2) (a) (i ) (2) (ii) (1), 
(e) (i) 

23 
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3 

15 The purpose and users of 
valuations 

(2) (a) (ii) (7), (d) (iv) 11 

16 The process of performing a 
valuation 

(2) (a) (7) (10), (c) (i) 
(ii), (d) (iv), (e) (iii) 

28 

17 Experience analysis (2) (g) (i) (ii) 17 
18 Glossary  12 

Q&A bank Part 1 22 
Q&A bank Part 2 47 
Q&A bank Part 3 15 
Specimen exam 6 
Specimen examiners report 13 
TOTAL PAGES 552 

 
 

1.2 How to use these notes 

F104 is a principles-based subject. This means that the examiners will test your ability to carry 
out various syllabus objectives. The F104 syllabus is available on the ASSA website and the 
syllabus objectives are covered in Chapters 2 to 18. Each chapter begins by listing the syllabus 
objectives covered in that chapter. Certain objectives are covered in more than one chapter. 
 
In each chapter you will find various self-assessment questions. These are not of exam 
standard but help you to think and engage with the material. You should attempt each question 
before referring to the answer, after which you can carry on reading.  
 
As F104 is principles-based, you are not required to know the details of how benefit schemes 
work in any one country. However, the principles underlying practices in various countries of the 
world are examinable. In fact, syllabus objective 1hii requires candidates to:  

Discuss different types of pension and employee benefits systems used across the world and 
what can be learnt from those international systems; in particular: 

Compare and contrast different models of pension and employee benefits provision used in 
various countries, including a comparison of different plan types utilised for retirement benefit 
provisions in those countries. 
 
In order to aid your understanding of international practice, we have included a number of 
information boxes. Information boxes may also contain information that is not strictly examinable 
but adds significantly to your understanding of the examinable content. So, learning information 
boxes by heart would be unnecessary but we strongly suggest that candidates read them.  
 
Where we have illustrated a concept not using a real-world example from a specific country, we 
have used example boxes.  
 
Chapters may also contain examination tip boxes. These have been inserted by F104 
examiners and markers in order to help you avoid common pitfalls in the examination.  
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Each chapter ends with a summary. Chapter 1, however, does not have a summary as it 
summarises the whole course. We suggest that you read Chapter 1 and all the chapter 
summaries before starting to study Chapter 2 as the context this will give you will be very 
helpful.  
 
Chapter 18 is a glossary. At the end of Chapters 1 to 17, you will find a glossary words list. 
Words will appear in a specific list because they are appearing for the first time in the course in 
that particular chapter. Glossary words appear in bold on first use. If you study the glossary 
words at the end of each chapter, you should know the full glossary by the end of Chapter 17. 
 
At the end of each of Parts 1 to 3, we have included a question and answer bank to help you 
practice for your exam. You can attempt questions on a chapter-by-chapter basis or on a part-
by-part basis.  

 
 

1.3 Benefit schemes 

Benefit schemes are generally legal entities set up in order to provide benefits to members of 
the scheme. For this reason, members of such schemes are often called beneficiaries. 
Benefits schemes may be set up by the state, by religious organisations, by trade unions, by 
financial services providers, or by employers. The organisation setting up the scheme is often 
called the scheme’s sponsor. Sponsors usually create benefit schemes to further their own 
commercial, charitable or social objectives. However, in setting up benefits arrangements, 
sponsors would usually be interested in ensuring that schemes: 

 Provide benefits whose form and level are appropriate to the needs of the beneficiaries. 
Paying benefits that are not needed or wanted by scheme beneficiaries would clearly be 
an inefficient use of valuable resources. 

 Provide the benefits at an affordable and sustainable level of cost. There is little point in 
setting up benefits that members, taxpayers, shareholders or other parties cannot afford, 
or that pass large costs into the future. 

 Provide benefits that are consistent with the sponsor’s other objectives. For instance, an 
employer may wish to provide benefits that help to recruit and retain certain types of 
staff, or the state may wish to provide benefits that assist in the development of a good 
quality of life for its citizens. 

Although some benefit schemes are run for profit, many, if not most, are not commercial 
ventures. However, these can still be viewed as financial intermediaries: they collect 
contributions from different stakeholders, and use these contributions to finance benefits paid to 
beneficiaries. For this reason, although their operation, regulation and design may often reflect 
their broader objectives, the principles of good design, financial soundness, and regular 
monitoring apply to these schemes in the same way as they might to other financial 
intermediaries, such as insurance companies or banks.  

  
 
 



Page 5   F104 Course Guide 
 

© IFE and ASSA 
 

  The importance of benefit schemes 

Benefit schemes play a very important social function. They provide insurance against death 
and disability for large numbers of people and protection against the risks inherent in old age for 
millions more. One of the hallmarks of economic progress in western countries has been the 
development of benefit schemes providing very valuable protection to the vast majority of 
citizens of those countries. Developing countries are steadily moving along that path, too. 

Benefit schemes also play an extremely important macroeconomic function: in many countries, 
they are repositories for much, if not most, domestic savings, and therefore the source of 
financing for much, if not most, domestic investment. In South Africa, for instance, most of the 
physical infrastructure (power stations, dams, roads, shopping centres, office blocks, ports and 
railways) was financed, directly or indirectly, by pension funds. The same is true in many other 
countries.   

In most countries, central banks and national statistical agencies prepare estimates of household balance 
sheets, to show the assets and liabilities owned by households in that country in a given year. In South 
Africa, at the end of 2015, the South African Reserve Bank reported that the household balance sheet in 
South Africa was: 

R billions 2015
Non-financial assets 3 014
     Residential buildings 2 495 
     Other non-financial assets 519 
  
Financial assets 7 302
     Assets with monetary institutions 976 
     Interests in pension funds and long-term insurers 3 921 
     Other financial assets 2 405 
  
Total household assets 10 316
  
Total household liabilities 1 896
     Mortgage advances 892 
     Other debt 1 004 
  
Net household wealth 8 420

Table 1.1: South African household balance sheet. Source: South African Reserve Bank 
 

As can be seen from the balance sheet, around half of South African household wealth is held in pension 
funds. The balance is split between other financial assets and non-financial assets such as houses and 
cars. Ultimately, all investment is financed by individuals (although some may not be South Africans). This 
balance sheet then shows that around two-thirds of investment in South Africa (other than investment in 
residential housing and investment by foreigners) is financed by pension funds. This gives you some idea 
of their importance. 

 

  Major types of benefit schemes 

Although this will be covered in much more detail later in the course, we introduce some basic 
concepts here. We talk about schemes, but we could also refer to plans, funds or even trusts. 
Mostly, these terms are interchangeable.    
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Defined contribution (DC) funds 

These are schemes that pay benefits where the benefits are just equal to the contributions, plus 
the investment returns earned on those contributions, less any expenses taken off. Usually in 
these types of schemes, the contributions are set (for instance, they might equal a set 
percentage of salary) but the amount of the benefit is unknown until payment is actually made, 
hence the name. Defined contribution schemes are also known as money purchase schemes 
in the UK. 

Defined benefit (DB) funds 

These are schemes that pay benefits that are known, perhaps determined by a formula, but 
have costs (or contributions) that vary. Examples might be an insurance scheme that pays 
beneficiaries a set amount when individuals die, a pension scheme that pays each member a 
fixed pension when they reach a certain age, or a disability scheme that aims to replace a 
portion of a beneficiary’s income when they become unable to work. Many pension schemes 
used to be defined benefit, paying a pension that depended on a member’s salary and how 
long they were members of the scheme (as well as other factors). For various reasons, defined 
benefit pension plans have declined in importance across the world, including in South Africa. 

Social insurance schemes 

These are generally set up by states for the benefit of their populations. They often are 
compulsory to join and provide standardised benefits that are priced on a collective basis across 
the whole population (often called community rating), if they are priced at all. Examples of social 
insurance schemes may include unemployment insurance funds, that collect premiums from 
those who are working and pay benefits to those who are unemployed, pension funds that pay 
pensions to older people and collect premiums from younger ones, and disability schemes, to 
name but a few.   

Occupational schemes 

These are schemes set up by employers for the benefit of their employees. Employers often set 
up retirement funds, but they may also provide group life cover, disability cover, medical 
insurance and other benefits for their workers. Sometimes, the interest of employers and their 
employees may be the same; occasionally, they may conflict, especially as regards benefits that 
may become payable after employees have changed jobs.  
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1.4 A history of benefit provision 

Human societies have always taken care of the vulnerable. In fact, this is built into our biology: 
unlike any other species on earth, human beings take nearly two decades (or longer) to reach 
maturity, and are entirely dependent upon others during their infancy, childhood and 
adolescence. Likewise, almost all societies look after the aged and the sick. 

In many societies, this provision is informal, relying on family networks and other social 
groupings. In western countries in particular, over the last two centuries, the importance of 
informal social networks has fallen, and formal benefit schemes have formed in their place. 
Partly, this was the consequence of rapid urbanisation, and the break-up of the extended family 
and other informal support networks. It may also have been the consequence of improved 
technology and increasing prosperity. At first, formal benefit schemes were local, ad-hoc and 
largely voluntary. Starting at the end of the 19th century, however, these were centralised 
around national schemes, and, in Anglo-Saxon countries, around employers. 

Up until the 1980s, most reasonably sized employer-based funds in Anglo-Saxon countries 
were DB pension funds. National pension schemes were almost exclusively DB as well. 
However, starting around this time, there has been a significant move away from DB provision 
towards DC provision that has affected both national and employer-based schemes in almost 
every country. The timing and extent of the move has differed between countries, for sure, but 
the broad pattern is international. In some countries, such as the UK, unions have resisted the 
move. In others, such as South Africa, they have supported it. Some important milestones in 
benefit provision are listed in the information box to give you some historical perspective. 

In most countries today, occupational DB pensions are enjoyed only by older workers in the 
private sector and, sometimes, by civil servants. Many countries maintain national DB systems, 
especially in continental Europe. However, in response to population ageing, retirement ages 
are being raised and the generosity of benefits is being curtailed in these plans. 
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1693 Pensions first paid to retired officers of the Royal Navy, UK 
1739 First pensions granted to retired members of staff by the Bank of England 
1875 First occupational pension plan established in the USA, by American Express (then a logistics company), DB 

basis 
1889 First national pension scheme established (in Germany), DB basis 
1920s Many national pension schemes introduced (mainly Europe and Latin America), DB basis 
1935 US social security system created, providing death, disability and old-age pensions, DB basis 
1955 First national pension scheme created on a DC basis (colonial Singapore) 
1974 US Congress passes Employee Retirement Income Security Act (ERISA), to regulate funding, operation and 

insurance of employer-provided pensions, then still largely DB 
1978 Section 401(k) of US Internal Revenue Code passed, subsequently used to create employer-based DC 

401(k) plans in the US  
1982 First modern creation of a national DC pension system (Chile), copied by many other countries across the 

world 
1987 Superannuation guarantee legislation passed in Australia, creating their (largely DC) occupational pension 

system 
1994 World Bank publishes Averting the Old Age Crisis, a book that encourages countries to set up funded DC 

pension systems on the Chilean model. Many heed the advice. 
2000 Accounting standard FRS17 adopted in the UK, requiring employers to accurately declare the market value 

of their DB pension liabilities on their own balance sheets 
2004 Australia passes choice-of-fund legislation, converting their employer-based system to an individual-based 

one 
2012 First UK employee was required to be auto-enrolled into a pension plan. Most are DC. 

 

 
With the move to DC pensions, the role of the employer as sponsor has become less clear. Many of the national DC 
systems set up in the late 1980s and 1990s were based on individual (rather than employer) choice. At the same 
time, many employers have chosen to move away from employer-based schemes, and instead participate in multi-
employer funds. Many have been set up by industry associations, and some by financial services providers.   

In the 1980s pension provision in South Africa was largely employer-focused, and very heavily DB-based. There was 
a strong move by the trade unions to move to DC funds that provided a lump sum at retirement instead of an income 
benefit: 

 It was felt that collecting monthly pensions in the rural areas was difficult and a lump-sum retirement benefit 
would suit their members far better.  

 Another major reason for the shift was that in most funds, on resignation, the member only received own 
contributions with a nominal rate of interest and the balance of the actuarial reserve was left behind. This 
was unfair to members, as the consequent surplus was subsequently enjoyed by employers.   

 DB funds benefited those with higher salary growth and longer life expectancy, at the expense of those on 
the shop floor. 

Initially, employers objected to the move, but then there was a realisation that DC funds moved the liability for future 
obligations away from the employer to the members and the impetus for the move was greatly accelerated. Some of 
the transfers were treated as mass resignations and again only the member contributions plus nominal interest were 
transferred. Again, the consequent surplus was enjoyed by employers. 

This led to a great deal of dispute, and eventually on 7 December 2001 the Pension Funds Act was amended to force 
all funds to undergo a surplus apportionment scheme to try to compensate members for the unfairness of the past by 
distributing past surplus more fairly.  
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More recently, a further major move was based on the feeling that stand-alone pension funds were expensive to run. 
Also, many trustees did not have the skills or knowledge to perform their duties effectively. This resulted in a large 
number of funds moving to umbrella funds. In addition, there was now a professional board of trustees to run the 
fund. 

The above has resulted in a pension funds industry with only about 2 000 funds (still reducing) of which there are only 
some 700 with DBs. Most of these DB funds are closed funds and are winding down, or else are really DC funds with 
a closed group of DB members or pensioners. 

Pension provision by employers in South Africa has remained voluntary. Despite this, membership of the system is 
high by international standards, especially compared with supposedly compulsory pension systems in Latin America 
(where rates of informal employment are much higher than in South Africa).  

The government has in recent years announced various measures to improve the functioning of the South African 
pension system, with, so far, limited results. 

 
1.5 The actuarial control cycle 

The F104 course is framed around the actuarial control cycle. This is a topic that is covered in 
Subject CA1 or A301, which is a prerequisite for this course. We include an overview of the 
actuarial control cycle for completeness. Note that this topic has been tested in previous Subject 
F104 examinations, so you should familiarise yourself with it. 

The actuarial control cycle provides a framework for determining solutions to actuarial problems. 
The cycle can be applied to a wide range of actuarial problems, and so can be used to solve 
problems relating to pensions and other benefits. 

 

 The framework 

The actuarial control cycle is illustrated in the figure which follows.  

The General Commercial
and Economic Environment

Developing the
Solution

Monitoring the
Experience

Specifying the
Problem

Professionalism
 

Figure 1.1 The actuarial control cycle 
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The actuarial control cycle has three stages: 

 Specifying the problem 
 Developing the solution 
 Monitoring the experience. 

There are two inputs to the process: 

 The general commercial and economic environment 
 Professionalism. 

We will now consider each of these steps in more detail. 

 

  The stages in the process 

The general commercial and economic environment 

The actuary will need to put the problem to be solved into context by considering the wider 
environment. Examples of areas to consider are: 

 The identification of the key stakeholders (for example, members, sponsor, trustee, 
regulator) 

 Understanding the economic factors (for example, outlook for interest rates, inflation) 
 Understanding of the current or likely future regulatory environment 
 Competitor schemes. 

 

Specifying the problem  

The problem to be solved needs to be clearly defined, with measurable objectives. For example, 
to determine the level of benefits that can be provided by a sponsor with a certain budget. 

In addition, risks need to be identified, prioritised and mitigated. 

Developing the solution  

This will involve the choice of a model, appropriate data and assumptions. 

The solution will be developed and sensitivity and scenario testing carried out. 

The results will then be discussed with the client (for example, the sponsor) and an appropriate 
solution determined. 

Monitoring experience 

Once the solution is in place it will be monitored over time, for example, from one formal 
valuation to the next. 

Deviations between experience and assumptions need to be noted and the underlying reasons 
for the differences understood. 
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Such differences can lead to feedback through the process. It may be that changes are required 
to the model, data or assumptions, or indeed a complete rethink may be required, for example, 
a change in the form of the scheme design. This feedback makes the process a cycle. 

External factors should also be monitored over time, for example, changes to regulation or 
competitor schemes, as this can also lead to a revised solution being required. 

Professionalism 

Professionalism needs to be demonstrated throughout the actuarial control cycle process and in 
the communication of the results.  

For example, relevant guidance should be considered and the views of all stakeholders taken 
into account.  

1.6 Overview of F104 

The F104 course is intended to be generic, rather than focused on a particular country. In the 
examination you will need to be careful to think in broad terms, rather than focus on how benefit 
provision operates in the country where you are based. However, examples of how different 
countries are tackling the issues of benefit provision can help you put the Subject F104 course 
in context. As mentioned in Section 1.2, information boxes throughout the course give you 
information that is intended to assist you in understanding the material being presented, but 
which, because the information is country-specific, is not intended to be examinable. However, 
the more real-world examples you are exposed to, the greater your understanding of the 
material presented in the notes will be, and the more likely you will be to pass the examination. 

Chapter 2 – The role of the individual 

This chapter focuses on the individual and why they would need benefits. It includes the micro-
economic theories behind retirement provision, as well as how behavioural issues influence this 
need.  

Chapter 3 – The stakeholders in retirement systems 

While Chapter 2 focuses on the individual's need for benefits, the focus here is on stakeholders 
more generally, and includes supply-side considerations. The state and the employer will be 
considered in greater detail in subsequent chapters. 

Chapter 4 – The role of the state 

Chapter 4 starts by considering why the state might intervene in private markets and offer 
benefits to individuals. It then examines different benefits that states around the world choose to 
offer. It ends off considering the state’s role in the development of the tax, legislative and 
regulatory framework.  
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Chapter 5 – The role of the employer 

The benefits generally offered by employers are covered in this chapter, as well as reasons that 
employers choose to provide costly benefits to their staff instead of paying them in cash.  

Chapter 6 – The demographic and economic background 

This chapter focuses on the demographic transition, which, along with the Industrial Revolution, 
profoundly changed – and continues to change – the way that human societies are structured. 
Some basic macroeconomics are discussed to give you an idea of how benefit systems can 
influence macroeconomic aggregates.  

Chapter 7 – The professional and regulatory environment 

This chapter covers taxation, regulation and professional guidance that is very important in how 
actuaries should exercise their professional responsibilities.  

Chapter 8 – Benefit design 

The design both of benefit systems and the individual benefits making up the system are 
covered in this chapter. It details the different considerations faced by the state and employers, 
including a discussion of flexible remuneration structures.  

Chapter 9 – Risks and risk management 

Different risks involved in benefit provision are discussed from the perspective of sponsors and 
individuals.   

Chapter 10 – Mortality, longevity and morbidity 

This chapter discusses mortality, longevity and morbidity risks in more detail as well as 
strategies for the management of these risks.  

Chapter 11 – Financing and funding 

This chapter describes how liabilities can be funded. The trade-offs between different funding 
methods are examined, and funding methods for expenses in DC funds are also discussed. 

Chapter 12 – Actuarial funding methods 

Actuaries have developed different funding methods that may be appropriate for different types 
of scheme. This chapter examines the principal ones that are in current use. 

Chapter 13 – Introduction to investments, and investing for DC funds  

This chapter first discusses how a pension fund – whether DB or DC – implements an investment 
strategy in practice, and presents a brief discussion of the main parties involved and the main 
investment styles that can be followed. It then uses insights from portfolio theory to illustrate how 
an investment strategy can be developed for a DC fund. The importance of defaults is also 
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discussed. In addition, investment and insurance strategies for converting retirement lump sums 
into retirement incomes are set out.   

Chapter 14 – Investment for DB Funds, ALMs and Investment monitoring  

This chapter moves the investment discussion to DB funds. Reasons why DB funds are different 
from DC funds are presented, and the implications of these differences for the investment 
strategy are explored. Two different perspectives – the stand-alone fund and the corporate 
finance perspective – are presented and compared. 

Chapter 15 – The purposes and users of valuations 

Actuarial valuations are a key skill of actuaries. This chapter outlines why these valuations may 
be performed.  

Chapter 16 – The process of performing a valuation 

This chapter outlines the process of performing an actuarial valuation, ranging from collecting 
and checking the data, developing the assumptions, to checking and understanding the results. 

Chapter 17 – Experience analysis 

A key part of the actuarial control cycle is how to use the experience of a particular benefit 
scheme to inform future valuation assumptions. This chapter describes how this process can be 
done in the context of a pension scheme. 

Chapter 18 – Glossary 

The glossary contains a list of principal terms relating to benefit schemes. It is designed for use 
primarily as a reference section but you should spend some time familiarising yourself with the 
types of definition included before reading the course notes. The glossary will also be a useful 
revision aid. 
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1.7 Bibliography 

You should be familiar with basics in economics, finance, and corporate finance that are taught 
in prior actuarial examinations. This, together with these notes, should prepare you for the F104 
examination. However, further reading may assist you, particularly if you work in this area or 
plan to write subject F204.   

The bibliography is split into two sections: 

 Recommended reading 
 References. 
 
 

  Recommended reading 

Some important resources that you should try to take a look at are listed below. Although none 
of the content is directly examinable, going through this material will assist you in understanding 
important issues in the course, and will give you a different perspective on some issues. Going 
through it will only increase your effectiveness as a practicing actuary, and is therefore strongly 
recommended. If you do not have time to read all the papers in detail, try to read any executive 
summaries, introductions or concluding sections to give you at least a flavour and some of the 
salient points of each paper. 

Averting the Old Age Crisis, World Bank, 1994. 

This book is a watershed in state pension design. It outlined the case for using funded, DC 
pensions as a way of anticipating and mitigating the consequences for countries of ageing 
populations. It resulted in over 40 countries (and counting) introducing national DC pension 
systems, in addition to or instead of pay-as-you-go DB systems. 

Pensions at a glance, OECD, 2015. 

The OECD produces this summary of new developments in state pension systems every two 
years. The book discusses broad themes of pension design, and then presents summary 
statistics describing the pension systems of OECD member and associate countries.  

Fundamentals of Private Pensions, McGill, Brown, Haley & Schieber: University of Pennsylvania 
Press, 2010. 

This is the basic textbook for occupational pension systems from a US perspective. The book 
will give you a different perspective on many of the issues covered in this course. 

Personnel Economics in Practice, Edward P. Lazear, Mike Gibbs, John Wiley & Sons, 2014. 

This book is a practitioner’s guide to understanding the economics of compensation and human 
resources. Essential reading for those interested in becoming an employee benefits consultant. 
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Technical actuarial standards (TAS) 

 Board for Actuarial Standards scope and authority of technical standards 
 Board for Actuarial Standards generic standards TAS D (data), M (modelling) and R 

(reporting actuarial information) 
 Board for Actuarial Standards specific Pensions TAS  
 Board for Actuarial Standards specific Transformations TAS 

At the time of writing (May 2016), these standards can be found on the website of the Financial 
Reporting Council at www.frc.org.uk with the current versions dated as follows: 

 Scope and Authority of Technical Actuarial Standards, August 2012 
 TAS D – Version 1, November 2009 
 TAS R – Version 2, November 2009 
 TAS M – Version 1, April 2010 
 Pensions TAS – Version 2, November 2012 
 Transformations TAS – Version 1, December 2010. 

There is also a Financial Reporting Council specific Funeral Plans TAS – Version 1, February 
2011. Again, the content of this standard is beyond the scope of Subject F104. 

The Actuarial Society of South Africa publishes professional guidance for retirement funds 
under Series 200. The following Standards of Actuarial Practice and Advisory Practice Notes 
were in force at the time of writing:  

 SAP 201: Retirement Funds – Actuarial Valuation Reports and Related Topics  
 SAP 203: Defined Contribution Retirement Funds – Criteria for Exemption in Terms of 

Regulation 2 of the Pension Funds Act, 1956 (“The Act”)  
 APN 204: Actuarial Discretion in Terms of Retirement Fund Rules 
 APN 206: AIDS and Retirement Funding  
 APN 207: Accounting for Retirement Benefits 
 SAP 208: Costing of Past Surplus Utilised Improperly.  
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  References 

This section describes some academic papers – largely in economics and finance – that have 
had important consequences for pension design and analysis. If you are interested in a 
particular topic in the notes, and want to know more about it, a good idea might be to look for 
the paper in this list that most closely matches your area of interest, and then use google 
scholar (scholar.google.com) to download the paper. You can also track the academic literature 
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cited it) to get a good idea of the sum of published knowledge on your topic. 
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This paper demonstrates that savings behaviour is affected significantly by behavioural issues such as 
inertia, procrastination, and anchoring. The paper studies the effect of automatic enrolment in a particular 
401(k) pension plan in the US. After automatic enrolment was introduced, plan participation increased 
and individuals chose to retain the default contribution rate and default fund asset allocation. Employees 
who enrolled automatically had different contributions rates and allocated their assets differently to those 
who enrolled on their own. The paper implies that behavioural issues are an important consideration 
when designing schemes and scheme communication with members, especially default options. 

Duflo, E. and Saez, E. (2002). Participation and investment decisions in a retirement plan: the 
influence of colleagues’ choices. Journal of Public Economics, 85, 121–48. 

This paper tests the effectiveness of financial education as a means of changing individual savings and 
investment behaviour in the context of corporate pensions. They conduct an experiment whereby they 
invite half of the individuals from a selection of departments in a large university, chosen at random, to 
participate in a financial planning fair. They find that within the selected departments, participation rates in 
the retirement savings plan increase, and are higher than those in the other departments, even among 
those who did not attend the fair: financial behaviour is strongly influenced by peer group effects. They 
also find that the effect of financial education on behaviour is significant, but small. 

Akerlof, G.A. (1970). The Market for Lemons: Asymmetrical Information and Market 
Behavior. Quarterly Journal of Economics, 83(3): 488–500. 
 
This paper illustrates that asymmetric information between buyers and sellers in a market may lead to 
market failure in some cases, even when there are willing buyers and willing sellers who, if there were no 
asymmetric information, would want to trade. He builds a theoretical model in which asymmetric leads to 
an adverse selection “death spiral” and the market ultimately fails. The paper has been used to illustrate 
the effects of asymmetric information in insurance markets, such as medical insurance and annuities.   

Rauh, J.D. (2006). Investment and financing constraints: Evidence from the funding of corporate 
pension plans. The Journal of Finance, 61(1), 33–71. 

This paper tests whether firms who are nearing default increase the risk they are exposed to in their 
pension plans – hence shifting value away from pensioners and the PBGC and toward the equity holders 
– or reduce the risk they are exposed to in their pension plans, in order to prevent the possibility that firms 
will be forced to make pension contributions at times which are extremely disadvantageous to them. The 
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paper finds that the second behaviour dominates the first, suggesting that firms do not systematically alter 
their pension asset allocation to take advantage of the PBGC put, and that the US system of mandatory 
pension contributions under ERISA reduces the pension risk-taking of firms that are near default. 

Bernartzi, S. and Thaler, R. (2004). Save more tomorrow: Using behavioral economics to 
increase employee savings. Journal of Political Economy, 112(1), 164–187. 

This paper shows how the tendency of individuals to procrastinate can be built into a pension scheme 
through their Save More Tomorrow ™ (SMarT) scheme. This reduces the effect of behavioural factors 
such as bounded rationality, self-control, procrastination and nominal loss aversion on savings decisions.  
The plan defers increases in pension contribution rates until individuals receive pay rises, thereby 
minimising the subjective pain associated with increased pension contributions. They found that the plan 
significantly increased the savings rates of members who elected to join it. 

Gruber, J. and Wise, D. (eds) (1997). Social Security Programs and Retirement Around the 
World. National Bureau of Economic Research. 

This paper looks at how the structure of a global sample of state pension systems encourages early 
retirement from the work force. The paper argues that state pension systems are creating unused 
productive capacity in labour markets by incentivising early withdrawal from the labour force. The paper 
looks at empirical evidence of the implicit tax on work faced by those reaching retirement age and shows 
how there are strong incentives to leave the work force at the given “normal” retirement ages. This is at a 
time when most developed economies are facing ageing work forces and a declining participation rate in 
the labour force. 

Merton, R.C. (1969). Lifetime portfolio selection under uncertainty: The continuous-time 
case. The Review of Economics and Statistics, 247–257. 

Merton (1969) examines the combined problem of optimal portfolio selection and consumption rules for 
an individual in a continuous-time model where his income is generated by returns on assets and these 
returns are stochastic. He showed the conditions under which constant mix portfolio strategies are 
optimal. If risky asset prices follow geometric Brownian motion, there exists a risk-free asset paying a 
constant rate of interest, and portfolios can be rebalanced continuously without cost, then investors 
exhibiting constant relative risk aversion will find it optimal to maintain constant allocations between the 
risky and risk-free asset, with investment in the risky asset inversely related to the investor’s level of risk 
aversion. This is regardless of the time horizon of the investor. 

Gustman, A.L. and Steinmeier, T.L. (1995). Pension Incentives and Job Mobility. W.E. Upjohn 
Research Institute.  

When an employee leaves a company, there may be a loss associated with any reduction to pension 
benefits. The pension capital loss suffered is calculated as the reduction in benefits as a result from the 
removal of the (final) salary link to the member’s pension. (Unlike the US, there is a requirement for 
indexation on a deferred pension in the UK which could act to reduce the extent of any loss suffered.)  
Any such loss would therefore act as a deterrent to an employee leaving a company. The loss is low for 
young employees, reaches a peak for middle-aged employees and falls to zero once again as individuals 
reach retirement age. While Allen, Clarke and McDermed (1993) find that pension capital loss can explain 
40% of job turnover, Gustman and Steinmeier found that while the pension capital loss appears 
noteworthy in dollar terms, the effect is much smaller in terms of percentage points of the remaining future 
working lifetime income, particularly for younger workers. Not only do they find that pension capital loss 
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has little effect on job turnover, the effect on employees with a DC pension is statistically indistinguishable 
from those with DB pensions. 

Ippolito, R.A. (1997). Pension plans and employee performance: Evidence, analysis, and policy. 
University of Chicago Press. 

In this book, Ippolito explores the relationship between employees' preferences for certain types of 
pension plans and their productivity. Ippolito begins by reviewing how pensions influence workers' 
behaviour, helping employers reduce early quit rates and increase early retirement rates. Ippolito then 
shows how pensions can assist employers in attracting and retaining workers who have personal 
attributes valued by the firm. In particular, he shows how individuals with low subjective discount rates 
might make better employees – because they are more likely to invest in firm specific human capital – 
and might be attracted by a pay package which included a pension, with or without matching contributions 
from an employer. 

Blake, D., Lehmann, B.N. and Timmermann, A. (1999). Asset allocation dynamics and pension 
fund performance. The Journal of Business, 72(4), 429–461. 

This paper looks at the asset allocation and performance of over 300 UK pension funds over the period 
1986 and 1994. It found that the UK asset management market was very concentrated; that asset 
managers were assessed on relative performance and so tended to follow portfolios that were very 
similar, and that asset managers were not encouraged to outperform, because fee structures were 
related to the amount of assets under management rather than the performance. Overall, security 
selection had been “a zero expected return activity”, market timing had been a negative expected return 
activity, and that most funds would have been better invested in passive funds rather than active funds 
over this period. 

Choi, J.J., Laibson, D. and Madrian, B.C. (Unpublished). Plan design and 401 (k) savings 
outcomes. No. w10486. National Bureau of Economic Research, 2004. 

In this paper Choi et. al study the impact of DC plan design and defaults on contribution rates and 
participation behaviour in the US. They find very strong evidence that people make decisions based on a 
“path of least resistance” approach, so that they generally stick to default contribution rates and 
investment strategies long after joining the scheme because this is the easiest thing to do. Also, whether 
a scheme has automatic enrolment or not has a big impact on membership numbers in the scheme, with 
an opt-out approach significantly increasing membership. They conclude that companies should be aware 
of the significant impact defaults and automatic enrolments have in DC pension schemes, and to tailor 
their scheme accordingly. 

Bernheim, B.D., Skinner, S. and Weinberg, S. (2001). What accounts for the variation in 
retirement wealth among US households? American Economic Review, 832–857. 

This paper tested the hypothesis that variation in retirement savings in the US can be explained by 
differences in time preference, risk tolerance, health and life expectancy, and lifetime earnings. They test 
by studying data on wealth, income and consumption, and assume rational, farsighted optimisation. They 
find that there is a pronounced fall in consumption on retirement across all wealth/income quartiles – 
more so for the lower wealth quartiles. They conclude that none of the variables above adequately 
explain the variation in wealth at retirement and question whether the lifecycle model’s “rationality” 
assumptions hold in practice.  
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Brown, J.R., Mitchell, O.S. and Poterba, J.M. (2000). Mortality risk, inflation risk, and annuity 
products. WP7812. National Bureau of Economic Research, Cambridge MA. 

The paper summarises a range of annuity products available for married couples. They calculated the 
“Annuity Equivalent Wealth” which is a measure of how much wealth couples would need in the absence 
of fair annuity markets in order to achieve the same satisfaction than if they could purchase actuarially fair 
annuities. Using US data they found that utility gain from annuitisation was smaller for married couples 
than for single individuals. However, they still found a high demand for annuities in general and the 
circumstances before buying annuities were also significant. 

Attanasio, O.P. and Rohwedder, S. (2003). Pension wealth and household saving: Evidence 
from pension reforms in the United Kingdom. American Economic Review, 1499–1521. 

This paper tests the extent to which public pension wealth crowds out private savings by examining the 
effects of various UK pension reforms on private savings. The dataset they use is the Family Expenditure 
Survey, the limitations of which are that they have to estimate pension wealth and use savings flows 
instead of asset data. They discover that the introduction of SERPS (now S2P) is responsible for 
crowding out of private savings of up to 75% for the oldest and 35% for the youngest. The BSP had little 
effect.  

Moore, J.F. and Mitchell, O.S. (1997). Projected retirement wealth and savings adequacy in the 
Health and Retirement Study. WP6240. National Bureau of Economic Research. 

This paper examined the asset holdings of US householders in the Health and Retirement Study. The 
paper found significant differences in the composition of poorer and richer household portfolios in the US. 
For the median wealth household, residential housing represented 20%, social security wealth 40%, 
pension wealth 20%, and financial wealth 20% of their total portfolios. For poorer households, social 
security wealth was the most important single asset. For richer households, pension wealth became more 
important. Financial wealth was the most important asset only for the richest 10% of households. The 
paper also found that household portfolio size was very skewly distributed. 

Samuelson, P.A. (1969). Lifetime portfolio selection by dynamic stochastic programming. The 
Review of Economics and Statistics, 239–246. 

This paper deals with the joint economic determination of optimal consumption and optimal asset 
allocation decisions in a discrete time dynamic programming framework. It concludes that if individuals 
have a constant relative risk aversion, then the investment decision is completely independent of initial 
wealth and time to maturity. Furthermore, Samuelson obtains the result that the agent’s consumption 
decision is independent of the investment decision and agents consume each year a fraction of their 
wealth, which is dependent upon remaining time to maturity. 

Cocco, J.F. and Volpin, P.F. (2007). Corporate governance of pension plans: the UK 
Evidence. Financial Analysts Journal, 63(1), 70–83. 

This paper studies the governance of defined benefit pension plans in the United Kingdom. They find that 
pension plans of indebted companies with a higher proportion of insider-trustees invest a higher 
proportion of the pension plan assets into equities, contribute less into the pension plan, and have a 
larger dividend payout ratio. 

This evidence supports an agency view, whereby insider-trustees act in the interest of shareholders of the 
sponsoring company, and not necessarily pension plan members. However, the economic significance of 
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the result is small, and there is no evidence that the effect is true for companies that are not heavily 
indebted.   

Laibson, D. (1997). Golden eggs and hyperbolic discounting. The Quarterly Journal of 
Economics, 443–477. 

This paper shows that hyperbolic discount rates – characterised by a relatively high discount rate over a 
short period and relatively low discount rate over long periods – sets up a conflict between today’s 
preferences and the preferences held in the future. It illustrates why consumers might use commitment 
devices to align short-term and long-term incentives. Illiquid assets – such as pension plans, life 
insurance policies, and residential houses are examples of commitment devices because the assets 
promise to generate substantial returns in the long run, but these benefits are difficult if not impossible to 
realise immediately due to liquidity constraints. Trying to do so will result in a substantial financial loss.  

Banks, J., Blundell, R. and Tanner, S. (1998). Is there a retirement-savings puzzle? American 
Economic Review, 769–788. 

This paper confirms the results of Bernheim et al (2001) in the United Kingdom, finding that there is an 
unanticipated fall in consumption as household heads retire, which cannot be fully explained by 
consumption smoothing or as a result of anticipated falls in labour income and changes in household 
demographics. They argue that the only way to fully reconcile this with the lifecycle hypothesis is with the 
systematic arrival of unexpected adverse information, such as actual retirement income being less than 
expected. This raises serious questions about the ability of many households to optimally plan for 
retirement. 

Poterba, J.M. (2001). Demographic structure and asset returns. Review of Economics and 
Statistics, 83(4), 565–584. 

This paper tests the hypothesis that demographic change and asset returns are related in a US context. 
He finds evidence that the historical relationship is weak, and, by analysing synthetic cohorts, concludes 
that an asset meltdown of the type often predicted is unlikely to occur when baby boomers begin to retire 
in the US. 

Carroll, CD (1997). Buffer-Stock Saving and the Life Cycle/Permanent Income Hypothesis. The 
Quarterly Journal of Economics, 112(1), 1–55. 

This paper demonstrates that, over 5‐year periods, individual consumption closely tracks income in 
individuals up to middle age, after which income, on average exceeds consumption. He therefore finds 
evidence that the pure life‐cycle hypothesis of Modigliani and Brumberg does not hold over longer time 
periods.   

Sharpe, W.F. (1976). Corporate pension funding policy. Journal of Financial Economics, 3(3) 
(1976), 183–193. 

This paper shows that if employees are perfectly rational, the pension funding and investment policy has 
no effect on firm value. Only if either employees are irrational – and do not demand higher wages in 
response to riskier pension promises – or the pension insurer charges premiums that are not equal in 
value to the insurance that is offered does pension funding and investment policy affect corporate value.  
The paper is an extension of the Miller-Modigliani proposition to include the firm’s employees and a 
pension insurer as stakeholders in the firm. 
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Zissimopoulos, J.M., Maestas, N. and Karoly, L.A. (2007). The effect of retirement incentives on 
retirement behavior: Evidence from the self-employed in the United States and England. WR-
528, RAND Corporation, Santa Monica, CA. 

This paper uses the variation in pensions and health insurance offered to older salaried and self-
employed workers within and across the United States and England to analyse retirement patterns. 
Based on longitudinal data from the Health and Retirement Study (HRS) in the United States and the 
English Longitudinal Survey of Ageing (ELSA), the paper finds that the higher labour force exit rate of 
wage and salary workers compared to self-employed workers is due to defined benefit pension incentives 
created by the public and private pension systems. Higher rates of labour force exit at ages 55 and older 
in England compared to the United States are due in part to the availability of publicly provided health 
insurance. 

Chetty, R., Friedman, J.N., Leth-Petersen, S., Nielsen, T. and Olsen, T. (2012). Active vs 
passive decisions and crowdout in retirement savings accounts: Evidence from Denmark. 
WP18565. National Bureau of Economic Research, Cambridge, MA.  

This paper uses individual-level data from Denmark to assess how individuals respond to different 
influences on their savings behaviour. The paper finds that while a small minority (around 15% in their 
sample) of individuals do appear to respond to tax incentives, these individuals mostly shift their savings 
between different vehicles in response to tax changes, rather than changing the amount they actually 
save. USD1 of tax incentives increases savings by around USD0.01 in their data. Most individuals, on the 
other hand, respond strongly to default options that increase their savings unless they opt out. 

McCarthy, D. (2003). A life-cycle analysis of defined benefit pension plans. Journal of Pension 
Economics and Finance, 2(2), 99–126. 

This paper places DB pensions into a lifecycle framework and illustrates how DB pensions can assist 
older workers in tilting the balance of their overall portfolio risk back towards human capital and away 
from financial capital. 

Inkmann, J., Lopes, P. and Michaelides, A. (2011). How deep is the annuity market participation 
puzzle?, Review of Financial Studies, 24:1, 279–319. 

Using microeconomic data for the United Kingdom, this paper analyses the empirical determinants of 
voluntary annuity market demand. They find that annuity market participation increases with financial 
wealth, life expectancy, and education, and decreases with other pension income and a possible bequest 
motive for surviving spouses. They then show that these empirically motivated determinants of annuity 
market participation have the same, quantitatively important, effects in a lifecycle model of annuity and life 
insurance demand, saving, and portfolio choice. Moreover, reasonable preference parameters predict 
annuity demand levels comparable to the data. For stockholders, a strong bequest motive can 
simultaneously generate balanced portfolios and low annuity demand. 

Kotlikoff, L.J., and Summers, L.H. (1981). The Role of Intergenerational Transfers in Aggregate 
Capital Accumulation. The Journal of Political Economy, 706–732. 

This paper uses historical US data to directly estimate the contribution of intergenerational transfers to 
aggregate capital accumulation. The evidence presented indicates that intergenerational transfers 
account for the vast majority of aggregate US capital formation; only a negligible fraction of actual capital 
accumulation can be traced to lifecycle or “hump” savings. A major difference between this study and 
previous investigations of this issue is the use of more accurate longitudinal age-earnings and age-
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consumption profiles. These profiles are simply too flat to generate substantial lifecycle savings. This 
paper suggests the importance of and need for substantially greater research and data collection on 
intergenerational transfers. Lifecycle models of savings that emphasise savings for retirement as the 
dominant form of capital accumulation should give way to models that illuminate the determinants of 
intergenerational transfers. 
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1.10 Preparing for the Exams  

Fellowship applications expectations 
At the Fellowship Application level, being successful in the exam requires more than 
knowledge of the course notes. It is important that you approach the subject with the 
understanding that your attempt of the exam is where you need to prove your ability to 
apply your knowledge and think critically.  

Levels of learning  
To assist candidates to understand the level of learning and knowledge expected from 
them, the following is provided to set the context. The terms below are called the Bloom 
Taxonomy. The International Actuarial Society (IAA) also uses the Bloom Taxonomy as a 
guide to advise how syllabuses should be composed. 

The expected depth of knowledge and cognitive capability increases as you move down 
the list below. The level of the F200 exams will generally be set at the Application, 
Analysis, Synthesis or Evaluation level. However, you are not required to demonstrate the 
same level of learning for each outcome and learning objective in the syllabus. This is an 
indication of the required level of learning to ensure that you focus on the key areas during 
your studies, or when you work through past papers or other support material.  

Knowledge: Candidate recalls or recognises information, ideas, and principles in the 
approximate form in which they were previously learned. This may involve the recall of a 
wide range of material, from specific facts to complete theories, but all that is required is 
the bringing to mind of the appropriate information. Examples of learning objectives at this 
level: know common terms, know specific facts, know methods and procedures, know 
basic concepts.  

Comprehension: Candidate translates, comprehends, or interprets information based on 
prior learning. Comprehension is the ability to grasp the meaning of material. This may be 
shown by interpreting material (explaining or summarising), and by estimating future 
trends (predicting consequences or effects). These learning outcomes go one step 
beyond the simple remembering of material, and represent the basic or core 
understanding. Examples of learning objectives at this level: understand facts and 
principles, interpret material, interpret numerical data, and translate verbal material to 
mathematical formulae.  

Application: Candidate distinguishes, classifies, and relates the assumptions, 
hypotheses, evidence, or structure of a statement or question. Application refers to the 
ability to use learned material in new and concrete situations. This may include the 
application of such things as rules, methods, concepts, principles, laws, and theories. 
Learning outcomes in this area require a higher level of understanding than those under 
comprehension. Examples of learning objectives at this level: apply concepts and 
principles to new situations, apply laws and theories to practical situations, solve 
mathematical problems, and demonstrate the correct usage of a method or procedure.  

Analysis: Candidate breaks down material into components, understands organisational 
structures and the relationships of parts. Analysis refers to the ability to break down 
material into its component parts so that its organisational structure may be understood. 
This may include the identification of parts, analysis of the relationship between parts, and 
recognition of the organisational principles involved. Learning outcomes here represent a 
higher intellectual level than comprehension and application because they require an 
understanding of both the content and the structural form of the material, and the ability to 
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look behind the facts and assumptions. Examples of learning objectives at this level: 
recognise unstated and implicit assumptions, recognise logical fallacies in reasoning, 
distinguish between facts and inferences, and identify the relevancy of data. 

Synthesis: Candidate originates, integrates, and combines ideas. Synthesis is the ability 
to put parts together to form a new whole. This may involve the production of a unique 
communication, a plan, or a set of abstract relations (scheme for classifying information). 
Learning outcomes in this area stress creative behaviours, with major emphasis on the 
formulation of new patterns or structure. Examples of learning objectives at this level: 
‘propose a plan for …’, integrate learning from different areas into a plan for solving a 
problem, ‘formulate a new scheme for …’ 

Evaluation: Candidate appraises, assesses, or critiques on a basis of specific standards 
and criteria. Evaluation has to do with the ability to judge the value of material for a given 
purpose. Learning outcomes in this area are highest in the cognitive hierarchy because 
they contain elements of all the other categories, plus conscious value judgments based 
on clearly defined criteria. 

Studying for the exams 
Study tips - How to effectively plan your studies 

As a result of the overwhelming amount of material, one frequently asked question among 
candidate actuaries is for a good study method. Different people process information in 
different ways, and candidates need to develop their own learning style.  

That being said, there are a few common factors in most successful study techniques and 
additional resources that can be helpful. 

 Start early. Do not under estimate the time it takes to master the notes 
Plan, be realistic, building in time to relax, and manage risks such as work 
pressure and demands at home. As far as possible, identify busy times at work, 
plan around it and stick to your plan. 
 

 Syllabus and course notes 
This syllabus will outline the material that will be covered in the exam, which will 
give you a good idea of what to study and what not to study. Read the syllabus 
and read the summary of each chapter to set the scene. 

Read the notes in detail, make your own summaries and familiarise yourself with 
the concepts. 

Set up a checklist of the expected outcomes from the syllabus. An awareness of 
the different concepts will help you to start developing a deeper understanding. 

 Research and read wider and be aware of current topics 
Get into the good habit of checking for industry updates and circulars and keep 
up to date with current topics. You need to know the material and develop a deep 
understanding of all topics in the syllabus. You need to apply the material learned 
to assimilate an answer that is relevant to the question. The course notes have 
an adequately in-depth explanation for most topic, so spend time to challenge 
what you read. 
 

 Key issues (major and minor points) 
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As a practicing actuary you need to develop the ability to identify the key issues 
and themes relating to a particular task and to separate these key issues from 
minor or supporting points. The ability to clearly identify and summarise key 
issues and conclusions is a necessary component of successful exam technique. 
These skills require ongoing practice. 
 
Professional actuarial practice requires the application of knowledge and 
principles to new situations. You are strongly encouraged to discuss the material 
with others—colleagues, fellow candidates and/or mentors, for example—as this 
will help you to develop a deeper appreciation of the content as well as alternate 
perspectives and interpretations. You are therefore encouraged to form your own 
study groups and utilise the additional support provided by tutorials.  

 Review and reflect 
Candidates are expected to actively review and reflect on the materials and 
concepts introduced in the course. Candidates are expected to develop and 
ultimately demonstrate the critical thinking required of a professional actuary.  

 Revision and practice 
Allow for enough time to revise the material, and to synthesise and internalise the 
different concepts. The elusive higher order thinking skills requires time and 
reflection.  

Do not be disheartened by the examiners reports when practising questions. This 
gives you an opportunity to identify development areas. 

 
Guidance on study hours and examination preparation 

 
An in-depth understanding of the course notes is expected from successful 
candidates and may require many hours of independent study. The required number 
of hours each candidate needs to spend on a particular subject will vary from 
candidate to candidate. Quality of study time is more important than quantity of study 
time. The following minimum guidelines are suggested: 
 
Fellowship principle subjects (F101 – F105):  400 hours per fellowship subject 
 
This course will require a lot of commitment and time in order for you to complete it 
successfully and it is important that you manage your study plan and time properly.  
 

Further study tips 
 Manage stress. Proper planning and sticking to your study plan, will assist in 

lowering stress levels. Being a working candidate has its own challenges. Stress 
can also be counterproductive and you need to stay focused and motivated.  

 Know when you study the best. Some people find that they study better if they 
study in the morning and go to work in the afternoon. Others find it better to study 
a whole day, as getting to and from work is a distraction. You need to decide 
what works best for you. The important point is not to waste your study leave. 
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 Write down your concentration time, e.g. if you start studying at 8:12 and at 8:15 
you need a coffee break, you have only studied for three minutes. You will often 
find that you may have sat at your desk for a whole day, but your concentration 
time was only a few hours. The discipline of writing down your times, and forcing 
yourself to target a minimum number of hours a day, would greatly improve 
efficient use of your study time.  

 Reward yourself once you have studied the required time, e.g. 8 hours for the 
day with some leisure time.  

 Try and complete your studies about four weeks before the exam. By completing 
early, you give yourself enough time for revision and for more attention to areas 
that you need more work or clarity on.  

 Fresh air and exercise are important, and help to improve concentration. 
 Study hard—there is no easy way to get through the exams. 
 Practise exam questions under exam conditions. Do not read through the answer 

and think: “I would have said that”.  
 

Examination process  
 The examinations are governed by the Board of Examiners and are subject to a 

rigorous process to ensure we meet certain required standards. The South 
African exams conform to the UK standards both in the setting of papers and 
marking of scripts. 

 An examination team, consisting of a principal examiner, second examiners, 
markers, scrutineers and guinea pigs set the exam papers. The principal 
examiner will be a member of the Board of Examiners and accountable to the 
chairman of the board.  

 The examiners for a subject set the paper and discuss the questions with each 
other and also with the chairman of the Board of Examiners. 

 Once the paper is prepared, some guinea pigs (recently qualified actuaries) write 
the paper under exam conditions. This helps to make sure that the questions are 
not misleading, that the paper is fair and that it follows the syllabus. 

 Other members on the examination team scrutinise the paper. In addition, the 
examiners meet to discuss papers in all the subjects, as well as feedback from 
the guinea pigs and scrutineers. Only then are papers finalised. 

 Once you have written the exam, two people mark your paper independently. 
Once the marking is completed, the papers are discussed and any differences in 
marking are reviewed. 

 If you then fall in the borderline category, your paper will be marked a third time. 
In some cases, the script is referred to an external examiner for a further review. 

 Once all the scripts have been marked, a pass mark is decided on and a decision 
is made on who passes and who does not. This pass mark is heavily influenced 
by whether the examiners are comfortable that the candidates who pass are 
competent to practice as fellows. 

 The recommendations then go to the Board of Examiners. As the number of 
candidates is still small, borderline candidates are currently discussed 
individually. 

 The papers and marked scripts are reviewed by other international actuarial 
bodies to benchmark our examination process against international standards.  
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Exam technique 
To be prepared, you should know what the examiners want, and that is to prove your 
knowledge and to demonstrate understanding (refer to the section of higher order 
thinking). 
 

When writing the paper be concise 
 There are no marks for rewriting or paraphrasing the question. 
 Omit rephrasing the question in a preamble. 
 Use bullet points where this makes sense. 
 The best scripts are less wordy. Candidates who write a lot often tend to run 

out of time, and as a result struggle to achieve good marks. Also, the script 
does not have to contain all the detail contained in the model solutions, as 
this detail is shown to help future candidates prepare for the exam. 

 The questions do not have irrelevant facts in them. You need to decide which 
facts are most important and how to use them in your answer. 

 Be guided by the allocation of marks to plan your attempt for each question 
and for the paper overall. 

 
Strengthen your answer 

 Define your terms. 
 Give examples where appropriate to strengthen your answer. 
 Display understanding of “order of magnitude”, i.e. indicate in your answer if 

one factor is more important than the others, or if a particular set of 
circumstances will have a greater impact or not, and so on. 

 Quote formulae where relevant. 
 Give a balanced view. 
 For clear bookwork questions, reproduce the course notes verbatim. 

 
Save time 

 For written scripts, do not rule off each answer and minimise the use of 
different colour pens. 

 Do not underline a lot of words. 
 Do not make disparaging comments about the question—it irritates the 

examiners and does not award you any marks.  
 Manage your time. If there are 10 marks, it means you have 18 minutes to 

spend on the question. While theoretically, you could pass by doing very well 
on most questions and not completing all questions, it is the examiners’ 
experience that this approach does not work and almost all candidates 
following this approach fail. 

 You may use bullet points. The examiners should be able to understand the 
point you are trying to make. However, do not give cryptic clues—make your 
points clearly. 

 Try and keep your work neat. The examiners do not penalise sloppy work or 
bad handwriting. However, if they cannot read what you have written, they 
cannot give you marks for it. 

 Understand the question (referring back to Blooms Taxonomy): 
List  typically a sequence of names (e.g. mortality, interest …) 
State  list with a sentence or two of explanation 
Explain  define and explain 
Outline  state with brief explanation 
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Discuss give a balanced view of points in the discussion, looking at 
both sides of the coin, and then state your position. 

 Read each question carefully and answer the question. If the question asks 
for effects on the policyholder, you are only wasting your valuable time to talk 
about effects on government or the insurer, etc. 

 Answer all parts: e.g. “State, giving reasons why …” means that there are 
marks for stating, and additional marks for the reasons. 

 The examiners are not deliberately trying to trick you. If you think that they 
are, you are probably misinterpreting the question. 

 
Simple errors 

 Check that you have included words like “not” where appropriate—they 
change the meaning of your answer. 

 Do not repeat the question in your answer. There are no marks for repeating 
the question and you are wasting your valuable time. 

 Put the (right) question number at the top of the page. 
 If you are asked for “differences”, there are no marks for “similarities”. 
 Stick to conventional wisdom—an exam is not the place to introduce your 

novel arguments. However, in many questions there is no single “right” 
answer. If your answer differs from the marking schedule, and you give good 
reasons and justification for your view, and these are valid, you will get the 
marks. 

 Do not use shorthand. 
 
Other suggestions 

 Start each new question on a new page, and make your numbering clear. 
 Follow the exam instruction page, such as “Do not write your name or 

Member No. on the question paper—only candidate number”. 
 State the obvious (e.g. Option B provides the higher benefit.). Part of working 

as an actuary is to understand what is important and what is not. Show that 
you can do this by starting your answer with the most important points and 
only moving to the ancillary or obscure points once you have covered all the 
important issues. 

 Get the follow up marks (e.g. Option B provides the higher benefit because 
…). 

 If your answer to a numerical question seems wrong, demonstrate your 
understanding by saying so (and why). 

 Do the questions you expect to score highly on first, but bear in mind that it is 
marginally easier to mark a booklet in which the questions are done in 
numerical order. 

 Often it is ½ mark for each point, but do not omit valid points. In “list” 
questions, there are sometimes quarter marks—this typically happens when 
each point or factor consists of one or two words. 

 The first few marks are easier to get than the last few, so always do all the 
questions.  

 Time management is crucial--be ruthless with yourself. 
 Tick the questions on the exam paper as you attempt them to avoid 

inadvertently omitting one. 
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 Use the reading or planning time effectively. “Mind map” all the questions 
before you write out any answers out—also, points generated for one 
question can often be used in another.  

 Hand in your rough work (mind maps, etc.)—it is most unlikely to lose marks 
and you may gain some. 

 Questions get recycled, but usually with a twist. Practising old questions 
under exam conditions is a proven method of preparing for exams. But 
please avoid giving last year’s answer to this year’s question. 

 

1.11 Other support offered by ASSA 

All support is offered per semester and advertised via the society website and email 
notifications.  

 Candidate counselling  
Examiners review the attempt of a candidate and prepare a report addressing areas 
where candidates need to focus. A face-to-face session (when possible) is 
conducted where the counsellor and candidate discuss the exam attempt and 
guidance is provided. 

 Exam preparation sessions 
An exam preparation is presented by the chairman of the Board of Examiners or a 
principle examiner.  

 Past exam papers 
It is recommended that you practise past papers available on the website (link). 
Similar to the mock exam, a past paper can be used as a formative assessment. The 
benefits of attempting an exam and marking it afterwards provides you with a tool to 
identify gaps that still need further attention. It also gives exposure on how to answer 
exam-style questions. Ask peers or colleagues to mark your attempts and to provide 
honest feedback. 

1.12 Queries and feedback 

ASSA have high regard for the quality of its notes and have embarked on a strategy of 
updating the notes. If you have any feedback please contact us on: 
courses@actaurialsociety.org.za  

Feedback can include: errors, contradictions, any additional development, upgrades or 
suggestions. 
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1.13 Syllabus 

Aim 

The aim of F104, Retirement and related benefits principles, is to instil in successful candidates 
the ability to apply, in simple situations, the mathematical and economic techniques and the 
principles of actuarial planning and control needed for the operation on sound financial lines of 
providers of retirement and related benefits. 

 
Links to other subjects  
 
The foundation and intermediate technical subjects provide principles and tools that are 
necessary in the actuarial planning and control of the provision of pension and employee benefits. 

Subject A301 — Actuarial risk management: covers the general underlying principles affecting all 
specialisms. 

Subject F204 — Retirement and related benefits applications: uses the principles in this subject 
to solve complex problems, produce coherent advice and recommendations within a specifically 
South African context.  
 
Objectives 

On completion of this subject the candidate will be able to: 

1) Describe the stakeholders involved in the provision of pension and employee benefits, 
and the general economic and commercial environment which the provision of such 
benefits is subject to.  
 
Specifically, the candidate will be able to: 
 
a) Define the principal terms used in the provision of pension and employee benefits. 

 
b) Identify and discuss the various benefits that can be offered by the state, including: 

i) Retirement benefits; 
ii) Unemployment benefits; 
iii) Disability benefits; 
iv) Death benefits; 
v) Child grants; 
vi) Other grants; 
vii) Housing; 
viii) Non-monetary benefits such as healthcare and education. 

 
c) Identify and discuss the various benefits that can be offered by employers, including: 

i) Salaries; 
ii) Retirement benefits; 
iii) Retrenchment benefits; 
iv) Death benefits; 
v) Disability benefits; 
vi) Housing loans and subsidies; 
vii) Leave benefits, including holiday, sick leave, family responsibility and other types of 

leave; 
viii) Bonuses and other performance incentives; 
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ix) Non-monetary benefits such as working environment, workplace healthcare, wellness, 
training and education. 
 

d) Discuss the demographic influences which affect the demand for and supply of pension 
and employee benefits, in particular: 
i) The main types of population structures; 
ii) The implications of different types of population structures on the provision of publicly 

funded benefits in terms of both asset and liability effects; 
iii) The causes and trends relating to ageing populations and the impact of ageing 

populations on global retirement income systems. 
 

e) Discuss the economic influences which affect the demand for and supply of pension and 
employee benefits; in particular: 
i) The macroeconomics of state benefit provision in general, and state engagement with 

retirement systems in particular, including state retirement provision as well as the role 
of the state in incentivising, encouraging and mandating private retirement 
arrangements; the effect of retirement savings on economic growth; 

ii) Economic theory underlying preparation for retirement and actual behaviour relating 
to retirement and retirement preparation; 

iii) The needs of people and how benefits can be used to address these needs; 
iv) The need for retirement income and the general environmental factors that influence 

this need in individuals;  
v) The issues that individuals face when making financial decisions around retirement 

funding and employee benefits, and the key factors that influence these decisions; 
vi) The issues faced by providers of pension and employee benefits (including employers 

and the state) in making the decision of the quantum and type of benefits and benefit 
mix to provide, with particular reference to flexible benefits; 

vii) The main features and risks of the financial environment and how they affect the 
provision of pension and employee benefits. 
 

f) Identify and describe the stakeholders in the provision of pension and employee benefits; 
in particular: 
i) Explain the role, motivations and responsibilities of the following stakeholders in terms 

of public benefit provision: 
(1) Taxpayers; 
(2) The state; 
(3) The people; 
(4) The private sector. 

ii) Explain the role, motivations and responsibilities of the following stakeholders in terms 
of private benefit provision: 
(1) The employer; 
(2) The sponsor; 
(3) The member; 
(4) The trustees; 
(5) The state; 
(6) The regulator; 
(7) The actuary; 
(8) Other service providers, including advisors, administrators, insurers and 

investment managers; healthcare and training providers, human resource 
specialists. 
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g) Describe the legislative and regulatory framework for pension and employee benefits; in 
particular: 
i) The role of regulation, tax and governance in the provision of pension and employee 

benefits; 
ii) The effect of the regulatory environment on the design of benefits, and how changes 

in regulation may affect benefit provision; 
iii) Understand the principles and rationale behind various forms of regulation. 

 
h) Discuss different types of pension and employee benefits systems used across the world 

and what can be learnt from those international systems; in particular: 
i) Describe the World Bank Multi-pillar model of pension and benefit provision; 
ii) Compare and contrast different models of pension and employee benefits provision 

used in various countries, including a comparison of different plan types utilised for 
retirement benefit provisions in those countries. 
 

2) Analyse the problems that occur in the provision of pension and employee benefits, 
develop suitable solutions to these problems and demonstrate how these solutions 
can be monitored over time.  
 
Specifically, the candidate will be able to: 

 

a) Describe the risks that affect the provision of pension and employee benefits; in particular: 
i) Identify and describe the risks affecting stakeholders in different retirement plan 

designs, including: 
(1) Longevity and mortality risk 
(2) Investment risk 
(3) Inflation risk 
(4) Expense risk 
(5) Funding risk 
(6) Incorrect allocation of investment returns 
(7) Counter-party risk 
(8) Regulatory risk 
(9) Risks relating to member choices 
(10) Data integrity risk 
(11) Mismatching in a defined contribution fund risk 
(12) Other operational risks 
(13) Overall security of benefits 

ii) Describe how the above risks can be managed, with particular reference to: 
(1) Investments 
(2) Derivatives 
(3) Buy-outs 
(4) Reinsurance 
(5) Risk-sharing 
(6) Governance 
(7) Valuation and data management 
(8) Member education and communication 
(9) Behavioural economics 
(10) Contingency reserves 
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iii) Identify and describe the risks affecting the stakeholders in employee benefit design 
in general, including: 
(1) Ill health and disability 
(2) Absenteeism 
(3) Staff turnover 
(4) Lack of employee productivity 

iv) Explain the concepts of equity, solidarity, mutuality and risk sharing in retirement funds 
 

b) Discuss the various options available in the design of pension and employee benefit funds; 
in particular: 
i) Defined benefit and defined contribution retirement fund structures; 
ii) Member and employer contribution rates and setting a contribution rate in a defined 

contribution fund; 
iii) For defined contribution funds, the use of individual member investment choice and 

life-staging portfolios; 
iv) Additional benefits provided within the retirement fund such as death and disability 

benefits, funeral benefits; and the funding options available for such benefits; 
v) Other benefits offered outside of the retirement fund, including those listed in 1(c); 
vi) Flexible remuneration models and their advantages and disadvantages in meeting 

stakeholder needs. 
 

c) Discuss the financial and accounting position of a retirement fund, by  
i) analysing the financial statements of the fund; 
ii) analysing the actuarial valuation of the fund. 

 
d) Discuss the options available for the financing and funding of retirement benefits, and 

evaluate the solvency of a retirement fund; in particular: 
i) Identify and describe the financing options available to the State, employer, member 

and sponsor and identify the risks inherent in each; 
ii) Describe and apply the main funding methods which can be used by a defined benefit 

fund; 
iii) Describe how defined contribution funds can ensure that they have sufficient funds to 

meet the expenses of the fund and other unforeseen cash flows. 
iv) Outline the various reasons for valuing liabilities and the implications for the valuation 

basis. 
 

e) Describe how an investment strategy for a retirement fund can be developed and 
implemented; in particular: 
i) Describe how an Asset/Liability Model (ALM) can be constructed, and how such a 

model can be used to determine an appropriate strategy for a defined benefit fund; 
ii) Describe the options available to defined contribution funds in developing an 

appropriate investment strategy, considering funds with and without member 
investment choice; 

iii) Analyse the relationship of plan investments with plan design and valuations; 
iv) Discuss the considerations that a member in a defined contribution retirement fund 

would need to take into account when developing an individual investment strategy. 
 

f) Design suitable benefit plans to meet the needs of various stakeholders, and assess the 
design outcome and suitability of various benefit designs; in particular: 
i) Identify the needs of various stakeholders and propose benefit solutions that meet 

those needs; 
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ii) Assess designs in terms of their risk transfer and management and hence their 
expected outcomes for various stakeholders; 

iii) Assess the risk outcomes of performance against policy levers, for example 
contributions, tax, fees and charges. 

iv) Analyse and calculate the cost of employment related benefits which form part of the 
remuneration package. 
 

g) Monitor and assess the actual experience of retirement funds; in particular 
i) Describe the purposes of carrying out an experience analysis of the following: 

(1) Participation rates 
(2) Withdrawal rates 
(3) Mortality 
(4) Morbidity 
(5) Expenses 
(6) Investment performance 
(7) Salary inflation 

 
ii) Describe how the financial significance of deviations from expectations should be 

monitored and assessed, in terms of: 
(1) The reasons for monitoring 
(2) The data required 
(3) The process of analysis of the various factors affecting the experience 

 

End of Syllabus 
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1.14 Glossary list 

Benefit scheme 
Beneficiary 
Defined benefit (DB) fund 
Defined contribution (DC) fund 
Member 
Multi-employer fund 
Sponsor 
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