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Subject SA6 
 
 

CMP Upgrade 2016/17 
 
  

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 2016 study material to 
make it suitable for study for the 2017 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 2016/17 Student 
Brochure for more details. 

 
 
This CMP Upgrade contains: 
 
 brief details of the changes to the Syllabus objectives and Core Reading. 
 
 Brief details of the changes to the ActEd Course Notes, Series X Assignments 

and Question and Answer Bank for the 2017 exams. 
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1 Changes to the Syllabus objectives and Core Reading  

1.1 Syllabus objectives  

There are no changes to Syllabus objectives. 
 
 

1.2 Core Reading 

Chapter 1, section 1.5 
 
The final paragraph in this section which deals with the library, now reads: 
 
In particular: 
 
 IFoA papers can be accessed via ‘Resources for SA6 Investment’ on the 

IFoA website: 
 
https://www.actuaries.org.uk/studying/plan-my-study-
route/fellowshipassociateship/specialist-applications-subjects/sa6-
investment/resources-subject-sa6-investment  
 

 Links to articles in the Annals of Actuarial Science or British Actuarial 
Journal are via permanent ‘DOI’ links and require member login to the 
‘Athens’ information portal to access full text. Please contact 
libraries@actuaries.org.uk to request access to the eLibrary. 

 
 
Chapter 1, section 3.2 
 
The paragraph that deals with contacting the IFoA now reads: 
 
Access to electronic versions of many of the items on the list of suggested 
reading is available via the SA6 Resources page on the Profession’s website. 
 
The IFoA Library Service provides access to some online journal sources cited 
via its eLibrary for members – please  contact libraries@actuaries.org.uk to 
request login and access details, and for any queries. 
 
. 
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.. and the further reading list on background data now reads: 
 
Background Data – Background 
 
London Stock Exchange www.londonstockexchange.com (Chapter 5) 
Debt Management Office www.dmo.gov.uk (Chapter 4) 
ICE Futures Europe (Liffe) https://www.theice.com/futures-europe (Chapter 9) 
Bank of England  www.bankofengland.co.uk (Chapter 4) 
FTSE    www.ftse.com (Chapter 5) 
HM Treasury   www.hm-treasury.gov.uk (Chapter 4) 
 
World report (Chapter 10, 11) 
 
 The Economist. ‘The world in 2016’.  Economist Intelligence Unit Report. 

http://www.economist.com/theworldin/2016  
 

 The Economist ‘World in figures’: with (updated) statistics per region and 
country  

 http://www.economist.com/node/21566456  
 
 
An introduction paragraph has been added prior to the section on books referred to in 
the Core Reading: 
 
Books and papers referred to within the text of chapters 
 

 Students can access IFoA papers marked * below via  ‘Resources for SA6 
Investment’ on the IFoA website: 

 
https://www.actuaries.org.uk/studying/plan-my-study-
route/fellowshipassociateship/specialist-applications-subjects/sa6-
investment/resources-subject-sa6-investment  
 

 Links to articles in Annals of Actuarial Science or British Actuarial Journal 
are permanent ‘DOI’ links and require member login to the ‘Athens’ 
information portal to access full text. Please contact 
libraries@actuaries.org.uk to request access to the eLibrary. 

 
The following web addresses have been updated (referring to Chapter 13 and Chapter 
15): 
 
The concept of investment efficiency and its application to investment 
management structures.  Hodgson, T.M.; Breban, S.J.; Ford, C.L. et al.  British 
Actuarial Journal (2000) 6(3): 451-545. 
http://dx.doi.org/10.1017/S1357321700001884 
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Chapter 2, section 2.1 
 
The last paragraph of this section has been updated, and now reads: 
 
 company cash reserves – some companies have accrued exceptional 

profits, beyond what can reasonably be either invested in the business or 
used for acquisition, or indeed returned to investors without tax 
implications.  Examples of this are Apple’s cash reserves of 
approximately $200bn (September 2015). 

 
 
Chapter 3 
 
There have been a number of changes throughout this chapter, and some replacement 
pages have been attached. 
 
 
Chapter 4 
 
There have been a number of small changes to section 1 of this chapter.  Some 
replacement pages have been attached. 
 
 
Chapter 9, sections 1 and 2 
 
There have been several alterations to sections 1 and 2 of the course notes.  
Replacement pages are attached. 
 
Elsewhere, references to NYSE.liffe have been replaced with ICE, and the background 
reference to the Euronext website has been replaced with: 
 
Intercontinental Exchange 
www.intercontinentalexchange.com 
 
 
Chapter 11 
 
All of the tables and commentary have been updated.  A replacement chapter is 
attached. 
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Chapter 14, section 2.1 
 
The early part of this section has been updated, and now reads: 
 
Non-unit liabilities related to the unit-linked business may include: 
 
 guaranteed benefits (eg death benefits) which are independent of the 

value of the units.  Other examples include guaranteed surrender values or 
guaranteed maturity values. 

 
From an investment perspective, the excess of the sum assured over the 
value of units can be considered as a term assurance policy (albeit with a 
variable sum at risk). 
 
future expenses, which to a large extent are paid for by making deductions from 
policyholders’ unit holdings.  However, the company will need to cover any 
expenses which it can not expect to recover in this way. 

 
Under Solvency II, the unit and non-unit components must be unbundled for the 
purposes of determining the technical provisions.  The non-unit component can 
be negative. 
 
As for with profits business, derivative strategies may be appropriate in respect 
of some contingent options and guarantees. 
 
The company may also write traditional without profits policies (for example 
annuity business). 
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Chapter 14, section 3.3 
 
An additional paragraph has been added, and now reads (including the paragraph above 
it): 
 
The mix of the liabilities will depend on the classes of insurance written (eg 
motor insurance, fire insurance, liability insurance).  However, because the term 
of the liabilities of most classes of insurance is quite short there is relatively little 
inflation risk and investment policy need not be concerned too heavily with the 
real/fixed split of the liabilities.  The exception is “liability” classes (eg 
employer’s liability insurance), which can be longer term.  These classes tend to 
have real liabilities, which are not closely correlated with general price inflation. 
 
Noteworthy in this latter context, is the increase in PPOs (periodical payment 
orders).  Here a court may award, not a traditional lump sum, but a large 
escalating annuity-style payout for the remainder of the claimant’s life, in 
deciding on damages in bodily injury cases.  Matching assets can only be 
approximated, further complicated by the fact that the rate of escalation is linked 
to care costs (index published by the ONS) rather than RPI. 
 
 
Chapter 14, section 5.1 
 
A section has been reworded.  It now reads: 
 
The situation for private companies is more complex.  Pensions accruing after 
6 April 1997 must, as a minimum, be increased each year in line with the increase 
in prices, or by a cap if this is lower.  The cap is 5% for accrual up to 31 March 
2005 and 2.5% thereafter.  This is known as Limited Price Indexation (LPI).  In 
relation to pensions accrued before this date the options are wide, but few 
private sector schemes guarantee increases fully in line with price inflation.   
 
Though CPI is used in the statutory minima, in practice, the measurement used 
might depend on the wording of the relevant rules in the Scheme Rules, for 
example if RPI is set out in the rules, RPI must continue to be used as the 
reference point for price inflation. 
 
As an employee approaches retirement age, the liability in respect of the 
employee becomes increasingly like a pensioner liability in nature.  Thus the age 
distribution of scheme members is a factor to consider.  For “immature” 
schemes (made up mainly of young employees) the bulk of the liability will be 
linked to salaries. 
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For a final-salary scheme as a whole, the nature of the liabilities depends on: 

1. the benefits provided 

2. the basis for pension increases 

3. the mix of young employees, old employees and pensioners. 
 
In recent years, many final salary schemes have closed to new members, so 
affecting their future liability profile.  Buyouts and incentive exercises such as 
Enhanced Transfer Values and Pension Increase Exchange exercises, which 
affect the liability profile, are becoming increasingly common.   
 
 
Chapter 14, section 6 
 
Some new text has been added.  It now reads: 
 
In a defined contribution scheme (sometimes called a money purchase scheme) 
contributions are paid into the fund at a pre-determined (ie defined) level and are 
accumulated, together with investment returns, in a separate account for each 
member.   
 
When the member wishes to take benefits (from age 55 onwards), the 
accumulated fund can be withdrawn in the form of one or more cash lump sums 
and/or used to purchase an annuity (see section 6.4).  The liability of the fund is 
thus equal to the assets held in respect of each particular member and there is 
no investment risk to the fund. 
 
In recent years, this type of provision has become increasingly popular with companies 
due to the reduced investment risk and less onerous regulation. 
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Chapter 14, section 6.5 
 
Some new text has been added.  It now reads: 
 
In a well run company scheme, the investment requirements might be expected 
to be similar to the investments in respect of active members of a salary related 
scheme, since the members are likely to have the same requirements for income 
in retirement.  However, depending on their investment options taken and the 
form of the retirement benefits (see below), individual members can be 
vulnerable to a fall in the market value of their fund immediately before 
retirement.  For example, if members wish to purchase an annuity on retirement, 
investments may be switched into assets, such as gilts, which match the 
purchase price of the annuity required.  This is a process often known as 
“lifestyling” and many schemes offer this type of fund, where the switches occur 
automatically, sometimes as the default option. 
 
 
Chapter 16, section 5.1 
 
The second paragraph of this section has been reworded, and now reads: 
 
Hedging with conventional bonds is common, and has been made easier in the 
UK since the introduction of ultra-long gilts.  However, bonds are not available at 
each annual interval and a duration hedge may therefore be “lumpier” in nature 
compared to the liabilities to be hedged.  Corporate bonds are generally of 
shorter duration, and may carry credit exposure.   
 
 
Chapter 16, section 5.4 
 
This section has been extended, and now reads: 
 
Swaptions allow institutions the right to enter into a fixed/floating swap at a point 
in the future, for example a time when a personal pension vests.  An institution 
with duration risk to falling interest rates might undertake a swaption to receive a 
fixed rate of say 1.5% and pay floating over a future period, known as a “receiver 
swaption”.   
 
In this way, it can effectively guarantee to receive an interest rate of at least 1.5% pa. 
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Since the receiver swaption’s value will increase as the market swap rate falls, 
these profits will offset the rising liability value.  The benefit is that if interest 
rates rise, the receiver swaptions can only fall to zero value, and cannot become 
a liability as happens with a swap.  This can leave the institution with a net gain 
in a rising interest rate scenario.  However, the gain would have to be weighed 
against the cost of the receiver swaptions. 
 
In other words, and just as with vanilla put and call options on shares, swaptions have 
limited downside risk.  Ignoring counterparty risk, the most that can be lost is the initial 
premium paid. 
 
Swaptions may also be used by institutions with duration risk to falling interest 
rates wishing to hedge at higher interest rates.  Payer swaptions (where fixed 
rates are paid if the market swap rate rises to the strike level) can be sold as an 
alternative to an implementation trigger framework to enter into swaps in the 
event of interest rates rising.  The benefit compared to using implementation 
triggers is that the institution would receive a premium for selling the swaption.  
However, using swaptions instead of triggers could lead to the institution 
missing a de-risking trigger should interest rates rise during the swaption term 
and subsequently fall prior to the swaption’s expiry. 
 
 
Chapter 16, section 5.5 
 
A new first paragraph has been added to this section, which reads: 
 
Duration risk elimination using a bonds plus repo approach or swap portfolio 
typically requires the institutional investor to put an extensive suite of derivative 
documentation and further infrastructure in place.  Duration risk elimination may 
be implemented more efficiently through pooled liability-driven investment 
funds, for example for institutional investors that do not have the resources to 
support a bespoke approach using a segregated mandate.  Investment in pooled 
liability-driven investment funds involves the purchase of units similar to 
investment in more traditional investment funds, without the requirement for 
derivative documentation, appointment of custodian etc. 
 
 
Chapter 16, section 6.2 
 
The final three paragraphs of this section now reads: 
 
Arranging such swaps is a complex business involving legal expertise, 
regulatory knowledge as well as maintaining detailed cohort member data on an 
ongoing basis throughout the term of the swap.   
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They are consequently expensive to arrange and administer. 
 
Other hedges for longevity risk include purchasing a bulk annuity with an 
insurance company.  
 
 
Chapter 18, section 1.5 
 
There has been an additional bullet added to the list: 
 
6. competition law powers to carry out market studies and investigation 

references relating powers to competition law issues in the financial 
services sector (under the Enterprise Act 2002). 

 
... and the paragraph on the appeals tribunals now reads: 
 
An appeals tribunal exists to the Upper Tribunal which is part of the 
administrative justice function of Her Majesty’s Courts and Tribunals Service.  
FSMA also establishes the framework framework for a single ombudsman – the 
Financial Services Ombudsman – and a single compensation scheme – the 
Financial Services Compensation Scheme. 
 
... and the paragraph immediately before the section headed “Investments” now reads: 
 
All regulated activity should be carried out or supervised by a suitably qualified, 
competent and experienced individual within the licensed firm.  In the case of 
advice on a packaged product under the Designated Professional Body regime 
(DPB), suitably qualified means an individual who has at least one of the 
qualifications on the Qualification List in Annex 3.2 of the DPB Handbook.  
Competent and experienced means assessed to be such by the licensed firm in 
relation to the particular regulated activity.  If you are providing advice under 
PRA or FCA authorisation, the requirements under the FCA’s Training & 
Competence Sourcebook will apply. 
 
 
Chapter 18, section 2.1 
 
The following paragraph has been removed. 
 
The Institute and Faculty’s Investment Business Rules, which derived from the 
Financial Services Act 1986 and applied under the previous Recognised 
Professional Body (RPB) regime, now only apply to outstanding complaints and 
investigations relating to advice provided prior to 2001 under the RPB regime. 
 
 



SA6: CMP Upgrade 2016/17 Page 11 

The Actuarial Education Company © IFE: 2017 Examinations 

Chapter 18, section 5 
 
The following paragraph has been removed. 
 
Two diagrams which might be useful in understanding how the IFoA’s regulatory 
and constitutional frameworks operate in practice can be found here: 
 
Regulatory framework:  
 
1. http://www.actuaries.org.uk/research-and-

resources/documents/professional-regulation-executive-committee-2011-
institute-and-fa-1 

 
Constitutional framework:  
 
2. http://www.actuaries.org.uk/research-and-

resources/documents/professional-regulation-executive-committee-2011-
institute-and-fa-0 

 
... and the section on the guides published by the IFoA to the end of this section now 
reads: 
 
The IFoA has also published a number of guides as an additional source of 
information for its members.  These include guides in relation to whistle-blowing 
and conflicts of interest.   
 
In addition to these UK standards, there are International Standards of Actuarial 
Practice and an overview of these is given at the end of this section. 
 
Members who work outside the UK or on non-UK work may also wish to be 
aware of the Standards Decision Tree which provides non-mandatory guidance 
on how to decide which standards might apply to their work.  The IFoA will be 
introducing a new standard, APS X1, to replace the Standards Decision Tree in 
2016. 
 
Large parts of sections 5.4 to 5.9 have been amended.  Replacement pages are attached. 
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Chapter 18, section 6 
 
An additional ISAP has been added to this list: 
 
The International Actuarial Association approved its first International Standard 
of Actuarial Practice  
 
ISAP1: General Actuarial Practice) in November 2012 
 
ISAP 2 − Financial Analysis of Social Security Programs was introduced in 
October 2013 
 
ISAP 3 – IAS 19 Employee Benefits was introduced on 11 April 2015. 
 
 
Chapter 18, section 7.1 
 
This entire section has been deleted. 
 
The last paragraph of the following section (was 7.2, now 7.1) reads: 
 
Agency risk can also be at play in the regulator.  Regulators are supposed to 
reduce, manage or remove the misalignment of interests between financial 
agents and clients.  However their interests can sometimes be misaligned within 
this process in that there is a risk that they act in their own interests rather than 
in the interests of a better general alignment of interests and more generally in 
the interests of more progressive regulation.  
 
 
Chapter 19, section 3.3 
 
A sentence in this section has been deleted.  It read: 
 
On forms of franked income such as equity dividends, no further corporation tax 
would be payable in any case, so it is in some cases not an issue. 
 
 
Chapter 19, section 4.2 
 
The LTA has been updated to £1 million from £1.25 million.  Also the following 
sentence has been deleted: 
 
In the March 2015 budget, the Chancellor announced that the LTA would reduce 
from £1.25 million to £1 million from April 2016.   
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Chapter 19, section 4.3 
 
The following sentence has been updated: 
 
... subject to annual contribution limits within the 2016/2017 tax year of £15,240.  
This limit will rise to £20,000 from April 2017. 
 
Also, a little later, an additional sentence has been added.  The paragraph now reads: 
 
Unlisted shares are ineligible.  However, an Innovative Finance ISA was 
introduced in April 2016 which allows loans to unlisted companies and through 
peer-to-peer lending. 
 
After this section, two new sections have been added.  They read as follows: 
 
 

4.4 Lifetime ISA 
 
A recent variant on the basic ISA is a Lifetime ISA, available from April 2017. 
 
This is aimed at investors aged between 18 and 40 who are saving towards 
buying their first home, or for retirement.  The basic details are: 

 Maximum annual contribution £4,000 

 25% bonus from government on each contribution made before age 50 (so 
up to £32,000 overall) 

 Proceeds to be used towards: 

 Deposit on first home (up to £450,000) 

 Retirement, taking monies from age 60 

 Earlier withdrawal will incur: 

 Loss of bonus payments and growth on these 

 A 5% charge. 
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4.5 Tax allowances on investments outside a tax-wrapper 
 
From April 2016, investments outside a tax advantaged savings vehicle will 
benefit from enhanced allowances as follows: 

 Savings interest: £1,000  (£500 for higher rate tax payers) 

 Dividend income: £5,000 

  
Finally, the background reference websites have been updated to: 
 
Background References 
 
Retail Distribution Review – an introduction,  Kissoon, A.; Ealham, G.  Paper to 
Staple Inn Actuarial Society,  (2013). 
http://sias.org.uk/resources/papers/?resource_id=447&type=papers 
http://sias.org.uk/resources/papers/?resource_id=448&type=papers  
 
Financial repression – what does it mean for savers and investors?  Anderson, 
D; Fulcher, P; Boardman, R; Collier, I C; Gasser, H-C; Price, R; Shelley, P; 
Softley, S.  Institute and Faculty of Actuaries sessional research paper.  British 
Actuarial Journal (2014) 19(3): 757-771, 772-779. 
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2 Changes to the ActEd Course Notes  

Several chapters have been updated to make the discussion on the economic 
environment up-to-date.  The details of these changes have not been included in this 
upgrade note. 
 
No other material changes were made to the chapters. 
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3 Changes to the Q&A Bank 

Throughout the Q&A Bank, the solutions have been updated to reflect the current 
market yields and the updated asset returns from Chapter 8 of the Course Notes.  
Students should have a good grasp of current market conditions and be able to apply 
them in an exam situation. 
 
As there have now been some performance measurement and attribution questions in 
the Subject SA6 exam, two performance calculation questions have been added to Q&A 
Bank Part 4.  These are shown as replacement pages at the end of this upgrade note. 
 
There are no other major changes to the Q&A Bank questions. 
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4 Changes to the X Assignments 

Material concerning the current economic climate and current market yields has been 
updated throughout the Assignments.  These are too numerous to list in detail, but relate 
only to the market at the time of writing. 
 
The marking structure of all of the Assignments has been altered to align with the new 
policy of the profession to have a pass mark of around 60.  This has  most questions in 
all Assignments.   
 
References to NYSE.Liffe have been changed to make them more generic, as the detail 
on NYSE.Liffe has been altered or removed from the course.  The questions, however, 
remain largely the same. 
 
No other major changes have been made to the X Assignments. 
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5 Other tuition services 

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

5.1 Study material 

We offer the following study material in Subject SA6: 

● Mock Exam  

● Additional Mock Pack. 
 
For further details on ActEd’s study materials, please refer to the 2017 Student 
Brochure, which is available from the ActEd website at www.ActEd.co.uk. 
 
 

5.2 Tutorials 

We offer the following tutorials in Subject SA6: 

 a set of Regular Tutorials (lasting three full days) 

 a Block Tutorial (lasting three full days) 

 
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. 
 
 

5.3 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 2017 Student 
Brochure, which is available from the ActEd website at www.ActEd.co.uk. 
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5.4 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 SA6@bpp.com. 
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All study material produced by ActEd is copyright and is sold 
for the exclusive use of the purchaser.  The copyright is owned 

by Institute and Faculty Education Limited, a subsidiary of 
the Institute and Faculty of Actuaries. 

 
 

Unless prior authority is granted by ActEd, you may not hire 
out, lend, give out, sell, store or transmit electronically or 

photocopy any part of the study material. 
 
 

You must take care of your study material to ensure that it is 
not used or copied by anybody else. 

 
 

Legal action will be taken if these terms are infringed.  In 
addition, we may seek to take disciplinary action through the 

profession or through your employer. 
 
 

These conditions remain in force after you have finished using 
the course. 
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Chapter 3 
 

Taxation 
 

 

Syllabus objective 
 
(b) Outline the taxation treatment of different forms of investment for individual and 

institutional investors resident in the United Kingdom. 

 
 

0 Introduction 

In any particular situation, the amount of tax payable will be a function of: 
 
 The tax status of the investor (institution, individual, etc) 
 
 The type of investment 
 
 The type of tax payable (income tax, corporation tax etc) and the tax rate. 
 
You may have acquired some knowledge of the UK tax system from your study of earlier 
actuarial subjects.  This chapter will give you the up-to-date tax knowledge needed for 
the Subject SA6 exam.  Section 1 covers the taxation of different kinds of investment in 
the UK.  Section 2 covers the ways in which different financial institutions are taxed.  The 
material in this chapter has only been occasionally examined in Subject SA6 in recent 
years. 
 
The general nature of UK taxation was outlined in the Core Reading for Subject 
CT2.  Taxation is also covered in the Core Reading for Subject CA1.  Taxation 
always has at least some degree of relevance as an issue to consider in 
investment. 
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1 Taxation of investments 

1.1 General principles 

The general principle of taxation that applies in the UK is that income, gains and 
profits are taxed once, but once only.  Thus dividends from a UK company, which 
are paid out of post-tax profits, are not taxed again in the hands of a recipient who 
is also subject to corporation tax. 
 
Conversely interest payments on debt securities issued by UK companies are a 
charge on the profits of the issuer – ie they are paid out of pre-tax profits.  Thus 
the recipient is chargeable to tax on the receipt. 
 
Income and gains received in the UK from overseas companies are taxed in full 
on the amount received in the UK, irrespective of whether any tax has already been 
deducted in the overseas territory.  There are Double Taxation Agreements 
between the UK and many overseas territories that override this general rule and 
give full or partial relief for overseas tax deducted at source. 
 
For individual investors, from April 2016, the first £1,000 of savings interest (£500 
for higher rate tax payers) and the first £5,000 of dividend income will be taxed at 
0%. 
 
Savings interest above this level is also taxed at 0% if the individual’s taxable 
income (including savings income) is less than £16,000 for 2016/17. 
 
 

1.2 Money market instruments 

You may wish to remind yourself about the main kinds of money market investment 
available in the UK. 
 

Question 3.1  

List (and describe very briefly) the main types of money market investment available in 
the UK. 

 
All the return from money market instruments is taxed as income.  This is true even 
where a security is issued at a discount to its redemption value.  For individual basic 
rate tax payers, tax on money market instruments and deposits is due at the rate of 
20%, subject to the allowances and relief for savings interest.   



SA6-03: Taxation Page 3 
 

The Actuarial Education Company © IFE: 2017 Examinations 

The same is true for some institutional investors (eg life companies and unit trusts), who 
pay tax at 20% on money market investments .  Many other institutional investors are 
classified as traders in securities, for example banks and general insurers.  They will pay 
tax on money market investments at the corporation tax rate, but this is now also 20% for 
the tax year 2016/17. 
 

1.3 Gilts and other qualifying securities 

All investors receive interest before deduction of tax, although they can elect to 
receive it net of basic rate income tax if they wish, though it is difficult to see the 
benefit of this option. 
 
Institutional investors pay corporation tax on interest and capital gains.  Relief is 
available on capital losses. 
 
Trusts and individual investors are liable to pay income tax on interest received and 
accrued, subject to the allowances and relief detailed earlier, but capital gains are 
tax-free.  This means that these investors will prefer low coupon (and highly priced) 
stocks giving some tax-free capital gains.  The income tax rates for individual investors 
are currently 0%, 20%, 40%, and 45% and individuals do not accrue capital gains or 
losses on qualifying bonds. 
 
Most (but not all) Eurobonds are “qualifying bonds” and do not attract capital 
gains tax.  “Deep discounted bonds” incur income tax (not capital gains tax) on 
gains. 
 

Question 3.2  

What might have been the rationale for taxing deep discount bonds as income and not 
gains? 

 
Gilt strips 
 
The whole of the capital gain is taxed as income on an annual basis even in the 
hands of individual investors. 
 
 

1.4 UK Equities 

Franked income 
 
As discussed in Section 1.1, dividends from UK companies are exempt from 
corporation tax if received by companies.  However, companies are charged 
corporation tax on chargeable gains. 
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For individuals, the investment income is added to the investor’s taxable income, 
subject to the tax free allowance of £5,000 from April 2016.   
 
Taxable dividend income is treated as the top band of income and taxed at 7.5% 
for basic rate taxpayers and 32.5% for higher rate taxpayers, with a higher rate still 
for individuals who are subject to additional rate tax. 
 

Question 3.3  

Company X makes profits of £200m on which it pays corporation tax at the rate of 20%.  
It pays out 50% of its post tax profits to its ordinary shareholders.  Calculate the net of 
tax income received by an investor who owns 0.01% of company X’s share capital 
assuming that the investor is: 
 
(a) an investment trust that pays corporation tax at 20% 
 
(b) a pension fund 
 
(c) a 20% personal investor  
 
(d) a 40% personal investor. 

 
Tax on capital gains  
 
Unless there is eligibility for Entrepreneurs’ Relief (which, for shares, requires at 
least 5% of the ordinary share capital to be held), individuals who have not used 
up all the basic rate income tax band with income will pay 10% (reduced from 18% 
from April 2016) tax on capital gains above the annual exempt amount (£11,100 for 
2016/17) until the basic rate band is exhausted.  Thereafter, and for higher rate 
taxpayers, capital gains tax is paid at 20% (reduced from 28% from April 2016). 
 
The 18% and 28% rates will still apply to gains on a residential property which is 
not the taxpayer’s main home. 
 
Companies are charged corporation tax on chargeable gains. 
 
Capital gains is not charged on government or corporate bond investments. 
 

1.5 Convertibles 

Income 
 
Income from convertible loan capital is taxed in the same way as normal loan 
capital.  (See Section 1.3) 
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Income from convertible preference shares is taxed in the same way as normal 
share capital.  (See Section 1.4) 
 
Capital gains  
 
Convertibles are non-qualifying securities so there is no capital gains tax 
exemption. 
 
 

1.6 Unit trusts 

Here we are concerned with the way in which an investor who holds units in a unit 
trust is taxed.  The tax treatment of the trust itself is covered in Section 2.6. 
 

Tax on income 
 
For individuals, dividends from unit trusts are taxed in the same way as equities, 
irrespective of whether the underlying investments of the trust are equities or 
something else, such as fixed interest investments or property.   
 
For corporate investors there are mechanisms that look through to the underlying 
assets of the trust and attempt to replicate the taxation of the underlying assets.  
These methods are beyond the scope of this course. 
 
Trusts that accumulate income within the trust are treated as though the income 
was distributed and used to purchase additional units. 
 
Tax on capital gains 
 
Capital gains tax is applied to unit trust holdings in the normal way.  This does not 
offend the basic “tax once and only once” principle because the trust itself is 
exempt from tax on capital gains. 
 
 

1.7 Investment trusts 

Shares in investment trusts are equity investments and are taxed as such. 
Investment trusts are companies and subject to corporation tax in the same way 
as other companies (see below). 
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1.8 Open ended investment companies (OEICs) 

Open-ended investment companies are broadly similar in structure to unit trusts.  The 
main features of OEICs are that: 
 
 They are companies governed by company law, as opposed to trusts. 
 
 They can create and cancel share capital at will – ie they are open-ended. 
 
 The restrictions on the assets in which OEICs may invest are the same as for unit 

trusts – ie in “tradeable securities” as defined under a European directive. 
 
 There is a single price for both buying and selling, which is equal to the net asset 

value of the underlying investments.  All charges and commissions are 
shown/deducted separately.  This offers greater transparency to investors. 

 
OEICs are currently taxed in the same way as unit trusts.   
 
 

1.9 Property 

Normal rules apply.  Rental income is subject to income or corporation tax.  Capital 
gains tax or corporation tax is payable on chargeable gains.  Property 
management expenses can be offset against rental income.  Individual investors 
can also offset interest payments on a loan used to purchase the investment 
property. 
 
So for individuals, rental income is taxed in the same way as salary at either the basic rate 
(20%) or the higher rate of tax (40%).  For companies, corporation tax (20%) will be 
payable on rental income at the usual rate.  Capital gains tax will also be payable.   
 
In 2007 in the UK, the government introduced Real Estate Investment Trusts or (REITs).  
Investment trusts invested in property have been around for a long time, but being 
companies, they pay corporation tax internally in the fund.  This could not be reclaimed, 
even by investors that would normally pay no tax such as pension schemes.  REITs pay 
no tax internally, and are marketed to small pension funds as a method of obtaining 
indirect property exposure.  Many traditional property investment trusts have converted 
to REITs. 
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1.10 Derivatives 

For individuals, proceeds from investment in derivatives are taxed as capital 
gains.  Derivative traders pay corporation tax on the profits from the trade. 
 

Question 3.4  

How would you expect to be taxed on the purchase and subsequent sale of a call option 
on a UK equity share?   

 
 

1.11 Stamp duty 

Stamp duty is paid at the time of transfer of title by the purchaser of shares and 
property.   
 
The amount payable for residential properties changed in December 2014 to be a 
percentage of the price which falls within each band, as in the table below. 
 
From April 2016, an extra 3% of stamp duty is due for most additional residential 
properties, over the value of £40,000, such as second homes. 
 
The rates of stamp duty on property are higher than on shares and other securities 
for which the duty is 0.5%. 
 

Property value band  Rate  

Up to £125,000 
£125,001–£250,000 
£250,001–£925,000 
£925,001–£1,500,000 
£1,500,001 and above 
 

    Nil 
 2% 
 5% 
 10% 
 12% 
 

 

Higher taxes are payable by corporate bodies. 
 
Stamp duty on AIM shares was abolished in April 2014. 
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1.12 Taxes on overseas investment 

The overseas investment income of UK residents is subject to UK tax.  The most 
common form of double taxation agreements between the UK and other countries 
means that tax paid in those countries can be offset against UK tax as described 
below. 
 
Profits tax or corporation tax paid in overseas countries on corporate earnings 
can be offset against any UK corporation tax on that slice of earnings.  If the rate 
of corporation tax in the overseas country is higher than or equal to the rate of 
corporation tax in the UK, then no UK corporation tax is payable on that slice of 
earnings. 
 
This applies when profits from a subsidiary overseas are paid back to the UK parent for 
example.  The dividends to the parent are not fully taxed again when they arrive in the 
UK if tax has already been paid on the profits overseas. 
 
Most countries impose a withholding tax on dividends and sometimes on interest 
payments made to investors who are resident overseas.  These withholding taxes 
can usually be set against UK tax liabilities.    
 
Provided certain conditions are met, dividends from non-UK companies received 
by individuals are treated in the same way as dividends from UK companies. 
 

Question 3.5  

Which type of UK investor does withholding tax affect most? 

 
 

1.13 Enterprise investment schemes and venture capital trusts 

The Enterprise Investment Scheme (EIS) is designed to help certain types of small 
higher risk unquoted companies to raise capital.  The Scheme provides a range of 
tax reliefs to investors who buy shares in such companies. 
 
Venture Capital Trusts (VCTs) enable new and unquoted companies to raise 
money from investors.  Their structure is similar to investment trusts, but they 
invest primarily in unquoted companies.  VCTs are a tax efficient way to invest 
larger sums of money, with various tax reliefs available to investors. 
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2 Financial institutions 

2.1 Pension funds and charities 

UK registered pension funds and recognised charities are exempt from income 
tax and capital gains tax on their investments.  They can reclaim income tax 
deducted at source on interest.  In the case of overseas investment income, 
withholding tax deducted in the host country cannot be recovered unless the 
relevant double taxation agreement permits this. 
 
The exemption from income tax and capital gains tax makes pension fund 
investment attractive in the UK.  Although this exemption has existed for a 
considerable period of time, it is not guaranteed to always remain unchanged in 
the future. 
 
 

2.2 Life assurance funds 

For tax purposes a UK life insurance company has to split its policyholder funds 
into Basic Life Assurance and General Annuity Business (BLAGAB) and Other 
Long-Term Business (OLTB or “non-BLAGAB”).  The latter includes pensions 
business, reinsurance of life assurance, business sourced from overseas and PHI 
(a category of long term health insurance) business, together with all life 
assurance protection business written on or after 1 January 2013.   
 
BLAGAB is taxed on an “I-E” basis, ie investment income and chargeable gains 
less allowable expenses of management.  Dividend income is (following the 
general principles) excluded from further tax and there are special rules for the 
calculation of chargeable gains.  The “I-E” calculation is subject to a minimum 
profits test and is split between policyholder profit (taxed at the basic rate of 
income tax) and, if applicable, shareholder profit (taxed at the corporation tax 
rate).   
 
Non-BLAGAB is taxed on a trading profits basis in line with the company’s 
accounts.  Reserves for policyholders (ie actuarial liabilities) are an allowed 
deduction from profits.  The tax rate applied is the corporation tax rate. 
 
Further detail on life insurance business taxation is beyond the scope of this 
course, but is covered in Subject SA2. 
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2.3 General insurance companies 

General insurance companies are taxed in principle on their worldwide trading 
profits.  The profits of a proprietary general insurance company calculated for 
taxation purposes are likely to differ from those disclosed in its financial 
statements.  These differences will include:  

 the investment return, particularly equity dividends 

 interpretation of the underwriting result 

 foreign profits 

 depreciation 

 disallowable expenses.   
 
Further detail, including the taxation of mutual general insurance companies is 
beyond the scope of this course, but is included in Subject SA3. 
 
For tax purposes the insurance technical provisions are deductible following the 
accounting policy adopted in the financial statements.   UK tax legislation 
potentially limits the tax deduction to the “appropriate amount”.    If the figure is 
properly supported by an actuarial opinion and the insurance company confirms 
this with its tax return the figure in the financial statements will stand for tax 
purposes.  If not, the “appropriate amount” will be the undiscounted best estimate, 
if that is less, and the excess will be disallowed for tax purposes.  Any 
disallowance will reverse in the next year, subject to any further disallowance at 
the end of that year.   
 
The written actuarial opinion must be in accordance with actuarial standards and 
confirm that, on the basis of the information at the time the financial statements 
are adopted, the amount is “not excessive”.  The opinion need not be given by an 
actuary, though it must conform to actuarial standards.  
 
 

2.4 Health and care insurance 

Health and care insurance business is written by long term or short term insurance 
companies (perhaps in a subsidiary fund), depending on the specific product type, 
and so is subject to the relevant taxation approach as described above. 
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2.5 Investment trusts 

We have already seen how investors in investment trusts are taxed.  We now look at the 
taxation of the company itself. 
 
Investment trusts pay corporation tax at a rate of 20% on investment income.   
Corporation tax rate for all companies is 20% for 2016/17, so all companies are 
now subject to the same rate.  (It used to be that smaller companies received a special 
low rate of 20%, but now that the normal rate of corporation tax is 20%, all companies 
are now taxed at the same rate.)  The rate is set to reduce to 19% for 2017/18 and is 
planned to be 17% from April 2020.   
 
Management and interest charges can be offset against such income.  Equity 
dividends received are not subject to further corporation tax.  Approved 
investment trusts are exempt from tax on chargeable capital gains.  Consultation 
is currently underway to simplify the tax framework for such companies. 
 
 

2.6 Unit trusts 

Authorised unit trusts 
 
Authorised unit trusts pay corporation tax of 20% on unfranked investment 
income less management expenses.  (This special rate is not so special any more, as 
it equals the normal rate of corporation tax!)  Equity dividends received are not 
subject to further corporation tax.  Unit trusts are exempt from capital gains tax. 
 

Question 3.6  

How does the tax position of an individual investor holding unit trust units differ from 
that of an investor who holds the same assets directly? 

 
Exempt trusts 
 
Some trusts have been set up specifically for pension funds to invest in.  These trusts 
do not pay tax on either income or capital gains, like pension funds. 
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2.7 Open Ended Investment Companies (OIECs) 

The taxation of OIECs is broadly the same as for unit trusts. 
 
 

2.8 Traders in securities 

Institutions such as banks, proprietary general insurance companies, building 
societies and discount houses are classified as “traders in securities”.  Their 
profits, whether from income or realised capital gains, less expenses, are taxed at 
the corporation tax rate, although they pay no further tax on franked investment income. 
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 Chapter 3 Summary 
 
Types of tax 
 
Company profits in the United Kingdom are subject to corporation tax.  Interest payments 
to holders of loan capital are made from pre-tax profits.  Payments to holders of share 
capital are made from post-tax profits and are classed as franked investment income. 
 
An individual’s salary or earnings is subject to tax in bands at the rates of 0%, 20%, 40% 
and 45% (“additional rate”).  Income or savings is subject to income tax in the same bands 
(and is simply added to the earnings).  
 
Capital gains tax is payable on realised gains by individuals at the rate of 20% for higher-
rate taxpayers and 10% if the individual has only enough combined income to qualify as 
a basic-rate tax payer.  Companies pay corporation tax on capital gains.  Gains on second 
homes are taxed at a higher rate.   
 
Stamp duty is paid by the purchaser of shares and property. 
 
Double taxation agreements mean that tax paid in overseas countries can be offset against 
UK tax.  Most countries impose a withholding tax on dividends and sometimes interest 
payments. 
 
Taxation of asset types 
 
All of the return from money market instruments is taxed as income, as are strips. 
 
Gilts and most other sterling fixed interest securities (referred to as “qualifying bonds”) 
are exempt from capital gains tax in the hands of trusts and individual investors.  For 
other investors the total return is taxed. 
 
Franked income (ie income that has been subject to corporation tax such as dividend 
income and preference share dividends) received by companies is not subject to further 
tax.  Higher-rate taxpayers must pay additional tax (32.5% of the dividend income in 
excess of £5,000).  Basic-rate investors must also pay 7.5% on dividend income in excess 
of this amount. 
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Taxation of financial institutions 
 
Pension funds and charities are exempt from tax. 
 
Life assurance taxation is complex as the policyholders’ funds are divided into two 
sections: 

 BLAGAB (taxed on “I−E” bases at the rate of corporation tax) 

 Non-BLAGAB (emerging profit at the corporation tax rate) 
 
General insurance companies are taxed as normal incorporated companies.  The tax 
accounts of a general insurance company may differ from those of the published accounts 
in respect of: 

 the investment return, particularly equity dividends 

 interpretation of the underwriting result 

 foreign profits 

 depreciation 

 disallowable expenses.   
 
Approved investment trusts pay corporation tax at a rate of 20% on unfranked income but 
are exempt from capital gains tax.  Authorised unit trusts pay corporation tax at 20% on 
unfranked investment income but are exempt from capital gains tax.  Exempt unit trusts 
do not pay any tax. 
 
Institutions such as banks, proprietary general insurance companies, building societies 
and discount houses are classified as “traders in securities”.  Their profits, whether from 
income or realised capital gains, are taxed at 20%. 
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Chapter 3 Solutions 
 
Solution 3.1  

The main types of money market investment in the UK are as follows: 
 
Treasury bills.  Short-term securities issued in the UK by the Bank of England, normally 
with a term of 91 or 182 days. 
 
Local authority bills.  Short-term financial instruments issued by local government 
authorities. 
 
Sterling commercial paper.  Negotiable short-term securities issued by companies.   
 
Bills of exchange.  A tradeable “IOU” from one company to another or to a bank. 
 
Certificates of deposit.  Tradeable deposit accounts with banks or building societies. 
 
(There are many others of lesser importance) 
 
Interbank lending and depositing is a very important function that happens in the money 
markets, but it is not an “instrument” in the same way as a Treasury Bill for example. 
 
 
Solution 3.2  
 
If deep discount bonds (which stand at a very low price) were taxed as gains, then they 
would be very appealing to high-tax investors as a means of utilising the capital gains 
allowance each year.  Such tax avoidance is frowned upon by HM Revenue and Customs 
which would stand to lose tax revenue – so they are taxed as income throughout their life. 
 
 
  



Page 16  SA6-03: Taxation 
 

© IFE: 2017 Examinations The Actuarial Education Company 

Solution 3.3  
 
The dividend received in each case is: 
 
 200 (1 0.20) 0.5 0.0001 £8,000m ¥ - ¥ ¥ =  

 
This means that the answers are: 
 
(a) £8,000  (ie no further tax) 
 
(b) £8,000  (ie no further tax) 
 
(c) £8,000  (ie no further tax) 
 
(d) £7,025  (ie has to pay a further £975 − 32.5% of the dividend in excess of £5,000, 

which means 0.325 £3,000 £975¥ = , leaving the investor with £7,025) 

 
 
Solution 3.4  
 
Since the option is likely to be held for a short time, and the option price will reflect 
changes in the share’s capital value, we would expect profits on options to be taxed as 
chargeable gains, rather than as income. 
 
 
Solution 3.5  
 
Pension funds and charities, since they pay very little UK tax elsewhere and have no 
chance to offset the withholding tax against UK tax. 
 
 
Solution 3.6  
 
The investors will be in broadly the same position from a tax point of view.  This is the 
rationale for taxing unit trusts in this way. 
 
A basic-rate taxpayer will pay 20% income tax in both cases.  A higher-rate taxpayer will 
be liable for an additional slice of income tax in both cases. 
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Chapter 4 
 

Fixed interest 
 
 

Syllabus objectives  
 
(g) (i) Outline the processes of dealing, transfer and settlement processes in the 

main United Kingdom equity, bond and derivative markets. 
 
 (ii) Outline the differences in the processes of dealing, transfer and 

settlement processes in the main overseas equity, bond and derivative 
markets of interest to a United Kingdom investor. 

 
 (iii) Indicate the likely levels of charges, expenses and dealing spreads for an 

institutional investor in the main United Kingdom securities markets. 
 
(h) Demonstrate a knowledge and understanding of the characteristics of asset-

backed securities and the markets in such assets with particular reference to the 
needs of a United Kingdom investor. 

 
 
 

0 Introduction 

This chapter describes the important features of the UK and overseas bond markets.  
Section 1 explains how gilts are issued initially by the UK government.  Section 2 
explains some of the features of index-linked gilts, and describes the methods used for 
their issue in the UK.  Section 3 describes the secondary market in gilts.  Sections 4, 5 
and 6 describe the markets in company debt, Eurobonds and overseas bonds 
respectively.  Section 7 describes the market in asset-backed securities.  Knowledge on 
securitisation from Subject ST5 is important for Subject SA6. 
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1 The primary gilt market 

Theoretically there are two ways in which a government can raise money to fund the 
gap between the level of its expenditure and the amount that it raises through tax 
revenues.  Either it can print more money, or it can borrow.  Printing money to meet 
regular expenditure is frowned upon (quantitative easing is a similar concept, except 
that the central bank buys bonds for cash instead of giving the cash directly to the 
government) and is potentially inflationary.  So, most western governments need to 
borrow substantial sums.  The UK government borrows primarily through the gilt 
market. 
 

Question 4.1  

What other sources of borrowing are open to the UK government? 

 
Gilt-edged securities are the main way in which the UK government meets the 
gap between its financial commitments and its tax revenue.  The value of 
outstanding gilts at 31 March 2016 was £1,460 billion, increasing only a little from 
£1,430 billion a year earlier (see background reference “Debt Management 
Office” at the end of this chapter). 
 
The number of new issues each year will depend on the size of the Public Sector 
Net Cash Requirement (PSNCR) and on the value of existing gilts reaching their 
redemption date.  After running at around £30 billion of net debt issuance over 
each of the five years to 2007/08, this shot up in 2008/09.  For 2008/09 total gilt 
redemptions and purchases were £20 billion but sales were £126 billion, so there 
was a net debt issuance of £128 billion.  Gilt sales in 2009/10 exceeded this – 
£227 billion of sales compared to redemptions of £17 billion resulting in a net 
issuance of £210 billion.   
 
For the period 2010 – 2014, sales fell from around £180 to £150 billion, with 
redemptions around £50 billion, and so the net issuance has fallen from about 
£130 to £100 billion each year.   
 
The net issuance has continued to fall. For 2014/15 and 2015/16 sales were 
around £125 billion, redemptions £65 billion and so a net debt issuance of 
around £60 billion. The plan for 2016/17 is similar: sales £130 billion, 
redemptions and purchases £70 billion and so a planned net issuance of around 
£60 billion.  
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The increase in gilt issuance since 2008 has been driven primarily by the Bank of 
England’s quantitative easing programme.  The reason for the issuance is, of course, 
that the government spends more than it raises in tax.  But the Bank of England’s QE 
programme has made it easier for the government to issue gilts in such large quantities.  
It is in this sense that the word “driven” is being used here.  This is a form of 
monetary policy used by central banks with an aim of stimulating the economy 
by buying financial assets (usually government bonds).  This results in lower 
interest rates which in turn reduces the cost of borrowing for example via lower 
yields on loans issued by banks. 
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1.1 Types of gilt issued 

The majority of gilts in issue are conventional with a fixed redemption date but 
the government has also issued: 
 
 gilts which may be redeemed, at the government’s discretion, within a 

range of dates 
 
 gilts which have an option for conversion into a longer dated gilt.  This is 

an option for the holder of the gilt. 

 floating rate gilts 

 index-linked gilts.   
 
Although all gilts are designated with a name such as Treasury or Exchequer, 
the name has little significance and all recent issues have been named 
“Treasury”.  Convertible stocks have options to convert into other stocks.  A few 
gilts arising from the conversion of convertible stocks are named Conversion.  
Where gilts have the term “loan” in the title, the investor has the option of 
holding the stock in the form of bearer bonds. 
 
Conventional gilts are classified according to their term to maturity in the 
following bands: 

 “Shorts” (Lives up to five years) including “Ultra-shorts” (Lives up to 
three years) 

 “Mediums” (Five to ten years) 

 “Mediums” (Ten to fifteen years) 

 “Longs” (Over fifteen years) 

 Undated. 
 
In any year, gilts are issued at a broad range of maturities so as to tap the full 
range of market demand in order to minimise the cost of meeting the 
government’s financing needs over the long term.  Index-linked gilts have, in 
recent years, represented about 30% of new issues.  The government aims to 
build up liquid benchmark stocks in the five, ten, and long-dated maturity areas. 
 
The UK government has offered a few bonds with 40–50 year terms since 2005.  
The longest dated redeemable conventional gilt is 2068, whilst the longest index-
linked gilt is also 2068. 
 
With a few exceptions, coupons are payable half-yearly.    
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The coupons and capital repayments in index-linked gilts are increased in line 
with the growth in the RPI between the base date, three months before the date 
of issue and a date three months before the payment being adjusted.  For older 
index-linked gilts issued before September 2005, an eight-month rather than 
three-month lag is used. 
 
The market in gilts is made by gilt-edged market makers (GEMMs) who are 
licensed by the Bank of England.   
 
 

1.2 Methods of issue 

Auctions 
 
Although different methods have been used in the past, the primary method 
used now for public offerings of conventional gilts is the auction.  Auctions are 
held in most weeks, with the Bank of England setting out the calendar for the 
next few months in advance at the end of each quarter.  Typically the amount 
issued in a single stock auction is £2.5 billion to £5 billion.  The gilts may be 
issued on a “partly-paid basis”. 
 
Bids can be made on a competitive basis or non-competitive basis.  Successful 
bidders on the competitive basis will pay the price they bid, whereas bidders on 
the non-competitive basis will pay the average price of the successful 
competitive bids.  The ratio of the total of bids received to the amount on offer is 
known as “cover”.   
 
The “tail” measures the difference in yield between the average successful bid 
and the highest accepted yield. 
 

Question 4.2  

When a new issue of gilts is made, an advertisement appears in the Financial Times, 
inviting bids for the new stock.  What information would you expect to be given in the 
advert? 

 
 
Once an issue has been announced dealing takes place in the new gilt even 
before its formal issue and this is known as “when issued” dealing.  The average 
yield accepted at auction is normally marginally higher than the secondary 
market yield on the when issued stock at the close of bids. 
 
Syndication, where an issuer appoints a group of banks to manage the sale of 
the bond on its behalf, is now used extensively for the sale of gilts. 
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Taps 
 
As well as public offers, the government may issue relatively small amounts of 
an existing stock directly to GEMMs.  Stocks issued in this way are known as 
“tap stocks”.  Tap sales are not open direct to the general public. 
 

The shop window 
 
The “shop window” is the listing of the gilts that the Bank of England is prepared 
to offer for sale in response to offers from GEMMs.  The amounts available are 
relatively small and offers must be at, or above, the existing market price.  The 
Bank is also prepared to respond to offers to switch between similar types of 
stock. 
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2 Index-Linked Gilts 

Index-linked gilts were first issued by the UK government in 1981.  Compared with 
conventional gilts, they are therefore a relatively new form of investment.  Since their 
first issue, they have gradually increased in importance.   Index-linked stocks have also 
been issued by Israel, Sweden and Canada, and notably by the US. 
 

2.1 Issuance of index-linked gilts 

The basic principle is that both the coupon and the redemption proceeds are linked to 
the Retail Prices Index (RPI).  In this way they offer a secure investment in real terms. 
 
Issues of index-linked gilts are also issued by auction and by tap.  The amount 
issued in a single stock auction can be more than £1 billion. 
 

Observations 
 
Some basic observations should be apparent to you from the way that the payments on 
index-linked gilts are calculated, and from the market in index-linked bonds: 

 Index linked bonds can be used to hedge long-term real liabilities, or liabilities 
linked to LPI.  If deflation occurs, and liabilities have no scope to reduce (for 
example pensions in payment) then index-linked bonds can represent a risk.  

 Due to the move towards LDI in the UK, and due to the introduction of 
accounting standards which encourage schemes to move to a bond-based 
portfolio, the real yield on index-linked bonds has been pushed to very low 
levels over the last decade or so. 

 The government have issued some very long 50-year index-linked bonds due to 
demand, mainly from pension schemes.  The real yield on these has been very 
low and sometimes negative. 
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3 The secondary gilt market 

3.1 The market place 

In the secondary market gilts are traded on the London Stock Exchange under a 
competing market maker system.  Institutional investors can deal directly with the 
market makers.  An institution would only use a broker if it required investment advice.  
The market makers are called GEMMs (gilt-edged market makers).   Because there is 
no competing market maker display service for this market, brokers and 
institutional dealers have to shop around the GEMMs to establish the best price 
available. 
 
GEMMs will often want to deal in gilts on their own account.  However, they will not 
want to give away to their competitors the positions they are taking in the market.  So 
they will use Inter-Dealer Brokers (IDBs) to deal between themselves.  IDBs provide all 
GEMMs with a supply of gilts or cash when they run short, whilst preventing GEMMs 
from knowing each other’s positions.  IDBs must be prepared to deal with all the 
GEMMs, but are forbidden from dealing with anyone other than a GEMM. 
 
 

3.2 Prices and yields 

The price is quoted per £100 nominal.  Prices are quoted in decimals, with the 
smallest unit being 0.01, known as “one tick”.  The price quoted in dealing and 
given in the Financial Times is the clean price – that is, the price without accrued 
interest. 
 
If you actually buy a gilt at some time point in between two coupon dates, you will also 
need to pay for the accrued interest, since you will get the coupon payment for the entire 
half-year period, even though you have not owned the gilt for the whole time.  The price 
including the accrued interest is called the dirty price. 
 

Question 4.3  

I buy £1m nominal of Treasury 10% 2025 on May 6th 2015.  The coupon dates for this 
stock are March 8th and September 8th, it matures in September 2025, and the clean 
price of the stock is 117.84.   How much will I pay in total? 
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Gilt prices are quoted for a certain size of deal and for settlement on a specified 
date (usually the following day).   Some gilts are more actively traded and liquid 
than others, but a spread between bid and offer prices (ie selling and buying 
prices) of 4 to 8 ticks might be expected for a nominal amount of £5 million to 
£10 million.  The spread will be smaller on the larger, more liquid benchmark stocks.  
Gilt prices are quoted “net” to institutional dealers: there is no commission to 
pay.  
 
Gilts were normally dealt for “cash” ie next day settlement (with sterling money 
market instruments settling “same day”, ie on the trade date).  Gilt settlement 
has been undertaken by CREST from July 2000, in order to merge the gilts, 
money market and equity settlement systems.  Full “delivery versus payment” – 
the settlement of CREST transactions in real time against payment in central 
bank funds – was introduced in 2001. 
 
Individual investors can hold gilts on the National Stock Register (NSR) which 
gives them the facility of dealing by post at a relatively low cost. 
 

Question 4.4  

What do you think are the advantages and disadvantages of dealing through the 
National Stock Register, rather than through a broker? 

 
 
The price quoted in the financial press is the mid-price; that is the average of the 
bid and offer prices.  The settlement amount, per £100 of nominal, is the total of 
the clean price plus the amount of accrued interest to the settlement date.  This 
is known as the dirty price. 
 
The formulae for converting yield to price in all possible cases have been 
published by the Bank of England. 
 
An indication of the level of dealing in this market is the fact that average daily 
turnover in gilts on the Stock Exchange was some £29 billion in 2013/14. 
 
 

3.3 The strips market 

Although there is an enormous amount of government debt available in the UK, the 
government has never issued zero coupon bonds.  This has made it more difficult for an 
institutional investor to match (exactly) a known liability. 
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Because conventional gilts pay coupons, the cashflows arising from a gilt occur at 
regular intervals throughout the term of the gilt.  This means that the duration, or 
discounted mean term of a gilt is considerably shorter than its overall term to 
redemption. 
 

Question 4.5  

What is the discounted mean term of a stream of payments arising from a gilt issue?  
Give a formula as well as an explanation in words. 

 
 
Under normal circumstances, the duration of most gilts in the market (excluding the 
new ultra-long gilts) is rarely more than about 15 years.  This makes it more difficult to 
match very long-term liabilities. 
 
There is therefore a market for investors who want an absolutely secure investment 
providing a single payment at some point in the future.  This kind of investment can be 
achieved by stripping a gilt. 
 
Consider an amount of £100 nominal of Treasury 8% 2021.  This will provide the 
investor with coupon payments of £4 every 6 months from now until 7th June 2021.  
However, if each coupon payment is considered as a separate investment, the holder 
actually owns a sequence of zero coupon bonds, of terms 6 months, 12 months, 
18 months and so on, up to the redemption date. 
 
Stripping gilts enables market makers to manufacture new zero-coupon bonds that are 
comprised of the coupons or redemption payments from a range of gilts.  So an investor 
wishing to hold assets suitable to meet a liability due on 7 June 2021 might buy a gilt 
strip maturing on this date from a market maker, unaware which gilt or gilts the strip 
has been “stripped” from.  The investor will, however, know whether the strip stems 
from the coupon payments of traditional bonds, or from the redemption payment of 
traditional bonds. 
 

Question 4.6  

How could I construct an investment providing me with a regular level payment once a 
year, using the gilt strip market? 
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The gilt strips market began on 8 December 1997.  (Strips is an acronym for 
separate trading of registered interest and principal of securities.)  Strips are 
zero coupon bonds created by separating the individual coupon payments and 
the principal repayment of a fixed coupon bond.  The DMO (Debt Management 
Office) intends that all issues of new conventional gilts will be strippable.  There 
are currently over 30 strippable gilts.  All have coupon payment dates of  

 7 June and 7 December, or  

 7 March and 7 September.   
 
The longest maturity is 4.25 % Treasury Stock 2055 which has a redemption date 
of 7 December 2055.  
 
All coupon strips with the same payment date will be treated as equivalent (ie 
fungible) despite possible different parentage, although strips deriving from 
principle repayments are not fungible with coupon strips.  It is possible to 
reconstitute a gilt from the component payments. 
 
The market for strips is a lot less liquid than for the comparable gilts (which are 
supported by the gilt repo market). 
 
Fungibility means that, once the coupon payments have been stripped, it is impossible 
to tell which of the gilts the payment originally came from.   
 
Strips trade on a yield basis. The formula used for converting yield to price is: 
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where: P = Price per £100 nominal of the strip 

  y = Gross redemption yield 

 r = Exact number of days from the settlement/issue date to the next 
quasi-coupon date 

 s = Exact number of days in the quasi-coupon period in which the 
settlement date falls 

  n = Number of remaining quasi-coupon periods after the current period 

  r and s are not adjusted for non-working days. 
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Quasi-coupon dates occur on the semi-annual cycle defined by the maturity date 
ie they are 7 June and 7 December for the strippable gilts which mature on 7 
June or 7 December and 7 March or 7 September for those maturing on 7 March 
or 7 September.  A quasi-coupon period is the period between quasi-coupon 
dates and is therefore always six calendar months. Gilt strips are typically less 
liquid than the underlying gilt (see background reference “Debt Management 
Office” at the end of this chapter). 
 

Question 4.7  

What was the price on 6th May 2015 of a gilt strip redeemable on 7th June 2042 that 
had a gross redemption yield of 4.86%? 

 

Question 4.8  

What is the yield on the gilt strip in the previous question if the price is £30.54 per £100 
nominal?  In the light of the results of these two questions, comment on the volatility of 
a long gilt strip. 

 
There are currently no strippable index-linked gilts.  However, the Bank of England is 
observing how the gilt strip market is developing, and may allow index-linked gilts to 
be stripped if it believes that there is a market for such an investment. 
 
 

3.4 The gilt repo market and the stock lending market 

The gilt repo (“repurchase agreement”) market began in January 1996.  A repo is 
an agreement whereby one party sells stock to another with a simultaneous 
agreement to repurchase it at a later date at an agreed price.  A “reverse repo” is 
the opposite side of the agreement.  Repo transactions are a form of secured 
lending, with the buyer (the lender or investor) receiving securities or funds as 
collateral to protect him against default by the seller (borrower).  Almost any 
security may be employed in a repo, though highly liquid and high quality 
securities are preferred as they can be more easily disposed of in the event of a 
default. 
 
There are two main types of gilt repo:   

 placing and receiving funds against gilts where the gilts to be received as 
collateral are not specified is known as “general collateral” or GC repo.   

 Where a particular gilt is specified the repo is known as a “specific” repo. 
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Specific Repo 
 
In the case of a specific repo, legal title to the securities passes from the seller to 
the buyer. The repurchase price should be greater than the original sale price, 
the difference effectively representing interest, sometimes called the repo rate.  
Coupons falling due while the repo buyer owns the securities can be passed 
directly to the borrower although this is counter-intuitive as legal ownership lies 
with the lender.  The repo rate will reflect which party receives the coupon. 
 
A key aspect of repos is that they are legally recognised as a single transaction 
(important in the event of counterparty insolvency) and not as a disposal and a 
repurchase for tax purposes. 
 
General collateral Repos 
 
General Collateral rate: the official price is a mid rate as specified in the Bank of 
England’s explanatory notes (see background reference “Bank of England 
Quarterly Bulletin” at the end of this chapter).   
 
Market repo rates on specific repos reflect the relative scarcity in the repo and 
stock lending markets and are typically below the GC repo rate.  Where the rate 
on a particular stock is more than about 5 to 10 basis points below the GC rate 
the stock is said to be “trading special”. 
 
A repo market is a market in which a holder of gilts can sell them to another party with 
an agreement to buy them back at a specified date for an agreed price.  It can thus be 
used by market participants for secured lending.  To understand this think of the cash 
flows involved: 
 
1. when you sell the gilt you receive some cash which you can place on deposit for 

the period of the repo or use as required 
 
2. the other party receives the coupons from the gilt  
 
3. at the end of the agreement you pay some cash – the amount to pay being 

determined such that the entire transaction gives you a rate of return a little 
above Treasury Bills. 

 
This is the same as if you had simply borrowed some money at an agreed rate of interest 
(equal to the coupons on the gilt plus the difference between the sale and purchase price 
under the agreement).  If you default on the agreement the other party keeps the gilt.  
Hence it is equivalent to secured lending. 
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There are a number of situations where a repo agreement might be useful.  For example, 
an institution has a sum of money that it wishes to invest for a short term (eg a week).  
Instead of investing the money in the money market in a short-term unsecured deposit, 
the institution could carry out a reverse repo.  It would then have title to the gilts as 
security against the possible default of the other party to the transaction.   
 

Question 4.9  

How might an investor use a gilt repo to obtain maximum exposure to long-dated gilts 
without paying any cash up front? 

 

Question 4.10  

Why is the specific repo rate below the GC rate?  Shouldn’t it be above? 

 
 
The stock lending market operates alongside the repo market and is interlinked 
with it.  For example, a GEMM which needs to cover a short position in a gilt can 
choose between a reverse repo or borrowing the stock from another institution 
in exchange for collateral and a fee.  It is no longer necessary for stock lending 
to take place through a Stock Exchange Money Broker (SEMB) although the 
institutions incorporating the former SEMBs are the most active participants in 
both repo and stock lending markets. 
 
There is no formal market maker system in gilt repos but a number of large 
financial institutions will quote repo rates on request. 
 
Repo transactions are transacted under standardised documents based on the 
Global Master Repurchase Agreement (GMRA).  A GMRA permits the two 
counterparties to transact repo on a variety of different bonds if they wish, 
including gilts.  There is a standard Gilts Annex which is generally used for gilt 
repo transactions. 
 
Repo transactions will in most cases be subject to daily collateralisation to 
remove outstanding credit exposure between the counterparties.  The 
counterparties may agree to apply a haircut to the value placed on the 
underlying stock, to mitigate market risk on the stock in the event of a default by 
the seller (and prospective buyer) of the stock. 
 

Question 4.11  

Compare the roles of GEMMs, IDBs and SEMBs. 
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4 The corporate and other bond markets in the UK 

4.1 Corporate bonds 

Companies issue various types of bond, including mortgage debentures, 
debentures and unsecured loans in the domestic market. Corporate bonds are, 
in many ways, similar to conventional gilts in their characteristics.  The 
calculations made for gilts (eg price, yield, volatility) are made in the same way 
for corporate bonds. 
 
The size of corporate bond issues is much less than that of gilts and activity is 
significantly lower.  Many corporate bonds are listed on the London Stock 
Exchange, where trading is based on the competing market maker system.  
Market makers register with the Exchange in specific securities and are obliged 
to offer to buy or sell (up to a marketable quantity of stock) at a firm price to 
other member firms (apart from other market makers).  Prices are disseminated 
on Stock Exchange Automated Quotation system (SEAQ).  New issuance was 
almost £3.7 trillion in 2013. 
 
You will already have come across various types of corporate bond in your study of 
Subject CA1. 
 

Question 4.12  

What two main factors would explain the difference between the yield on a corporate 
bond, and the yield on a gilt of a similar term and coupon? 

 
 
SEAQ is the Stock Exchange Automated Quotation system, which is the computer 
system used to display prices for gilts, corporate bonds and equities.  The Stock 
Exchange has switched from a quotation driven system of trading (where market 
makers quote prices at which they are prepared to buy and sell stock) to an order driven 
system (where buyers and sellers of stock enter prices into the system at which they are 
prepared to buy and sell investments).   
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Security 
 
How will an investor assess the degree of security on a company bond issue?  There are 
a number of features that should be examined: 
 
 Interest cover.  Investors will want to be reassured that the company will be able 

to meet the interest payments on the loan out of the profits of the company.  So 
the investor will assess the number of times the interest payments can be made 
out of the operating profits (ie the profits before interest and tax).  If the figure is 
high, the investor will be happy that there is a reasonable degree of security.  
Allowance needs to be made for any prior and equally ranking company debt. 

 
 Asset cover.  How will the company repay the debt?  Does it have saleable assets 

that could be used to repay the debt if the company was wound up? How many 
times greater than the size of the debt is the amount of useful assets?  If this 
figure is high, the investor will feel happier about the security of the investment. 

 
 Trust deed.  For many bond issues, the way in which the issue will be managed 

is written into a trust deed.  The trustees will then be responsible for looking 
after the interests of the lender, to ensure that the terms of the issue are observed.  
One of the key aspects will be the assets that can be seized in the event of 
default.  Which assets can be claimed by the investors if the company defaults?  
There may be a fixed charge on specific company assets, or a floating charge 
whereby the company’s assets generally can be used if it defaults, or the loan 
may be unsecured. 

 
 Credit rating.  Individual borrowers and individual debt issuers will be given a 

credit rating by one of the credit rating agencies.  The two most well-known 
agencies are Moody’s, and Standard and Poor’s.  The credit rating assigned to 
the issue will influence many investors in their determination of the level of 
security of the issue. 

 

Question 4.13  

A company which currently has no long-term debt is preparing to issue £35 million of a 
7% debenture. 
 
The company’s operating profit in the last year was £16 million, and the total net asset 
value (from the latest balance sheet) is £91 million. 

(i) What will the income and capital cover be once the stock is issued? 

(ii) List six key items of further information you would need to estimate the price 
and hence the yield of the debenture. 
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4.2 Local authority bonds 

UK local authorities borrow money to help pay for capital projects at a local 
level.  Lenders are confident that the interest will be paid because the authorities 
can raise money through local taxes and from central government grants. 
 
Local authority issues fall into two main categories: 
 
1. short-dated negotiable bonds, called Local Authority Bonds 
 
2. county and corporation stocks 
 
Note that for local authorities we are making a distinction between bonds and stocks.   
The main difference between these two categories is term.  The short-dated 
bonds are typically issued for one year (although terms of up to five years are 
possible).  New issues of stocks are usually for terms of over five years. 
 
For investment purposes the county and corporation stocks are much the same 
as conventional gilts and traditional debentures.  A fixed coupon is payable each 
six months with redemption at par at some specified date in the future.   
 
The main differences between local authority stocks and conventional gilts are: 
 
Security 
 
The interest and capital payments are probably 100% secure.  Note that the term 
probably is used here because we cannot be absolutely certain.  By contrast with gilts 
we have enough confidence to leave it out.   Most investors would have slightly less 
confidence in local authority stocks than in central government stocks as in 
theory the government could allow the local authority to default on its stock. 
Also, a small number of maverick local authorities are viewed with caution by 
investors. 
 
Marketability 
 
Although local authority issues will usually be quoted, they tend to be smaller 
and less marketable than conventional gilts.  The spread between buying and selling 
prices is wider than for gilts, and for smaller issues much wider. 
 
Yields 
 
The gross redemption yields on local authority stocks are higher than for similar gilts, 
compensating for the lower marketability.   
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4.3 Foreign bonds 

The final category of borrower in the UK domestic bond market is the overseas 
institution. 
 
Bonds issued in another country’s traditional bond market and in the local 
currency by an overseas borrower are called foreign bonds.  Within each country’s 
bond market, the foreign bonds are given funny names.  For example, foreign bonds 
issued in the US are called Yankees and bonds issued by foreigners in the Japanese bond 
market are called Samurais. 
 
Similarly, bonds issued in sterling in the traditional UK bond market by overseas 
borrowers are called bulldogs. 
 
Bulldogs may be issued by overseas governments, supranational banks (eg the World 
Bank) and overseas companies.  The borrower might be using the UK domestic bond 
market because: 
 
 it is easier to raise money in London than in the country of origin 
 
 the borrower is relaxed about any currency risk, or perhaps because the borrower 

needs sterling rather than the domestic currency 
 
 UK rates of interest might be low, yet the borrower does not believe the 

currency will appreciate. 
 
A traditional bulldog is very similar to a conventional gilt (ie interest paid twice a 
year, redemption at par).  Therefore the investment characteristics are very similar 
to conventional gilts.  The key differences are security and marketability. 
 

Security 
 
The issuer may not have a credit rating at the same level as the rating of the UK 
government (ie borrowers may be perceived to be less secure).  At one extreme there 
are supranational organisations and the governments of secure and stable 
countries (eg Scandinavian countries).  At the other there are corporate issues from 
countries where political and economic stability cannot be taken for granted (eg 
Mexico).  Bulldogs might also be issued by overseas companies which will be 
exposed to the usual economic and market risks. 
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Marketability 
 
Bulldog issues tend to be smaller than typical issues of gilts but are often larger 
than domestic corporate issues, and they are less marketable than gilts.  However, 
there is a reasonable market in a number of the larger bulldog issues and they will 
tend to be more marketable than debentures. 
 

Yields 
 
As you would expect, bulldogs have higher gross redemption yields than conventional 
gilts.  The credit rating of the issuer will determine the extent of the yield margin.  The 
marketability of the bulldog will also have an effect on the margin. 
 

Question 4.14  

(i) Suggest reasons why an investor would be happy to purchase a relatively 
unmarketable bulldog issued by an overseas company on a gross redemption 
yield of 4.3%, rather than a highly marketable gilt of the same term and coupon, 
yielding 2.8%. 

 
(ii) Suggest also why another investor might prefer the gilt. 

 
 

4.4 Emerging market bonds 

“Emerging market” bonds issued by governments and companies in areas such 
as Latin America, Asia, emerging Europe, Middle East and Africa can offer high 
returns (but with consequent risks). 
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5 Eurobonds 

Eurobonds are debt securities issued internationally (instead of on a domestic 
market) by a group of banks who underwrite the issue and distribute it to their 
clients.  Settlement is through one of two international settlement systems, 
Euroclear and Cedel.  The liquidity of these issues, while somewhat less than 
that of gilts, is satisfactory for institutional investors.  Issues are denominated 
mainly in sterling, euros, US dollars or yen. 
 
Trading in Eurobonds is carried out by dealers with international banks by telephone.  
Most of the deals will be carried out from within the offices of banks in London, 
Luxembourg, Tokyo, Frankfurt and New York.   
 
There are several reasons for the popularity of Eurobonds: 
 
1. Because the Eurobond market is not subject to the rules and regulations of a 

particular country, the market is very flexible.  Issues can be made very quickly, 
without having to go through “official” channels. 

 
2. The lack of rules has meant that borrowers have been very innovative in the 

variations of Eurobond they have offered (eg bonds that give the investor a 
choice as to which currency each coupon is paid in).   

 
3. Eurobonds have also been quite popular with investors: 

 – the interest on Eurobonds is paid free from withholding tax  

 – because Eurobonds are in “bearer” form, there is no stock register.  Some 
investors like the anonymity. 

 
4. Also, the Eurobond market is attractive to those borrowers and investors from 

countries where there is only a limited bond market. 
 
 

Question 4.15   

List the differences between Eurobonds and debentures. 
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6 Overseas bond markets 

6.1 Introduction 

The largest government bond market in the world is the US, followed by Japan, 
Italy, Germany, France and the UK.  The US also has the world’s largest 
government strips market.  In second place is France with the UK third. 
 
In a number of important countries, including Japan and Germany, maturities 
rarely exceed ten years.  However, in the US and in France, maturities extend up 
to thirty years. 
 
Interest is normally paid half-yearly in the US and Japan, as it is in the UK.  
However, in a number of continental European government bond markets, 
including Germany and France, interest is payable annually. 
 
Accrued interest is always calculated on a simple interest basis. 
 
The exact method used to compute the number of days in the numerator and 
denominator varies from country to country.  Conventions in some major 
markets are set out in the table below. 
 

Country Convention Frequency of 
interest 
 

US actual days/actual days half-yearly 

France actual days/actual days annual 

Japan NL/365 (*) half-yearly 

Germany actual days/actual days annual 

UK actual days/actual days half-yearly 

 
(*)  Note “NL/365 refers to using actual number of days minus the number of 

leap days and dividing by 365 days. 
 
In most countries decimal prices are quoted. 
 
A dealing price quoted by market makers is a clean price. 
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6.2 The US bond market 

The US bond market is the largest and most liquid in the world.  There are several 
trillion dollars’ worth of US treasury securities in existence. 
 
Short-term government debt is issued in the form of Treasury bills.  These are very 
similar to UK Treasury bills, in that they are issued at a discount and redeemed at par.  
US Treasury bills may have a term of up to one year. 
 
In addition, the US government has issued index-linked bonds (TIPS) to investors.  
Principal and interest payments are linked to the US consumer price index, with a three-
month time lag.  Total TIPS in issue constitute around half of the total amount of index-
linked issues outstanding in all the world’s markets! 
 
Yields on US Treasuries, like UK gilts, are quoted on a “semi-annual” basis (ie 
nominal annual rates, convertible half yearly). 
 
 

6.3 Japan 

The Japanese market is the second largest government bond market in the world after 
the US.   
 
Interest is payable semi-annually, as in the UK and US.  Bond issues are approved by 
the Ministry of Finance, which is responsible for deciding on the details for individual 
new issues. 
 
Exceptionally, market makers in Japanese government bonds (JGBs) quote a 
yield rather than a price.  More exceptionally, the yields normally quoted are 
simple interest yields. 
 
 

6.4 Germany 

Again, there are a wide variety of types of government debt.  However, very long-term 
debt is less common in the German market than elsewhere.  Government bonds are 
known as bunds, and most bund issues tend to be for a ten-year term, although there are 
some longer stocks in issue. 
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6.5 France 

The French Treasury issues bonds of various different terms.  Treasury bills are known 
as BTNs, and longer stocks are known as OATs.  There are a number of floating rate 
stocks in the French bond market.  The auction method is widely used.   
 
On government bonds in countries like Germany and France, where interest is 
paid annually, yields to maturity are quoted on a true annual basis. 
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7 Asset-backed securities 

7.1 Introduction 

There is a great deal of information on securitisation in Subject ST5, and this detail is 
essential for Subject SA6.  SA6 gives a small amount of further detail on securitisation 
that largely complements the material in earlier subjects.   
 
Securitisation has become an important part of the UK bond market, but it is extremely 
common in the USA, where a large proportion of residential mortgages are securitised 
in this way.  The credit crunch, which started in 2007, took a lot of the momentum out 
of the market, and there are fewer new issues at the current time, although the market is 
picking up again. 
 
Asset backed securities result from the securitisation of a revenue generating 
asset held by the borrower.  The income from the asset or, more typically, pool 
of assets is repackaged as the repayments on an issue of bonds which are then 
sold in the market. 
 
Asset backed securities have been used to securitise many different types of 
assets including motorway tolls and the future royalties on a music catalogue.  
More conventionally, many issues have been backed by a portfolio of loans but, 
even in this case the way the securitisation is structured can take an almost 
infinite variety of forms.  Many of the earlier, so called, collateralised loan 
obligations (CLOs) were issued in the US as a way for the original lender to pass 
on some of the risk of a portfolio of low quality loans to the market in exchange 
for sacrificing some yield. 
 
 

7.2 Mortgage pass-through securities 

Two important types of asset backed securities are mortgaged backed securities 
(MBSs) and collateralised mortgage obligations (CMOs).  MBSs result from the 
securitisation of a pool of residential mortgages.  Investors buy units in the pool 
and a secondary market is usually created.  In the US, the mortgages in the pool 
are usually guaranteed by the US government so there is no perceived default 
risk.  However, only the Government National Mortgage Association (Ginnie Mae) 
receives an explicit guarantee from the US government.  Other issues from 
private but Government Sponsored Enterprises (GSEs) have an implicit 
guarantee such as Fannie Mae and Freddie Mac.   
 
In practice, the market draws little distinction between the two in respect to 
default risk.  For these instruments, there is a significant prepayment risk 
because individual householders can repay the loan at any time during the life of 
the mortgage.  The MBS therefore contains an embedded call option which the 
investor has sold to the mortgage borrower. 
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During the financial crisis in 2008 and specifically the sub-prime mortgage crisis, 
Fannie Mae and Freddie Mac’s financial situation deteriorated as the enterprises 
had owned or guaranteed a large proportion of home loans which were 
especially hard hit.  These enterprises underpinned almost the entire US 
mortgage market and as a consequence the enterprises were placed under 
conservatorship of a government regulatory agency and received advance funds 
from the US Treasury. 
 
The MBSs described are known as pass-through securities because the 
payments and risk generated by the mortgages are passed through to every MBS 
holder pro-rata to their holding. 
 
 

7.3 Collateralised mortgage obligations 

CMOs are an attempt to manage the prepayment risk from a pool of mortgages 
by splitting the securities issued into different classes or tranches.  Each tranche 
receives interest payments at the rate specified in the mortgages in the pool.  
However, the capital repayments are directed at each tranche in turn.  Thus, if 
there were three classes: A, B, and C, Class A would receive all the capital 
repayments (scheduled or prepayments) until that Class is paid off when 
repayments would be directed to Class B and, finally, to Class C which is 
therefore the riskiest of the three tranches, both in terms of potential default as 
well as in respect to a more volatile repayment pattern.  Variations include 
structures which define maximum or minimum rates of repayment in each class, 
further reducing the prepayment risk to the holder. 
 

Question 4.16  

A bank owns a portfolio of mortgages that pay fixed rates of interest.  The actual rates 
paid vary from mortgage to mortgage, in the range 5-7%.  How would you determine a 
suitable coupon to offer on the pass-through security?    

 
 
The term to maturity of the individual mortgages will also be important in determining 
the likely future experience of the portfolio.  Institutions use the weighted average 
maturity (WAM) to describe the future term of the portfolio.  This is a weighted average 
of the term to maturity for each individual mortgage, weighted by the amount of 
mortgage outstanding at the time. 
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Default Risk 
 
As for other types of security, credit rating agencies will issue ratings for these 
securities, which should help investors to assess the likely level of default risk. The 
existence of a guaranteeing institution will reduce the risk and increase the rating, 
although the credit rating of the monoline insurers has been questionable in the past. 
 
Prepayment Risk 
 
This may well be substantial.  Many mortgagees have the right to repay mortgages 
early, with minimal or no redemption penalties.  This means that the actual cashflow 
from the portfolio may well be very uncertain. 
 

Question 4.17  

Why are mortgages repaid early? 

 
 
In any large portfolio, there will be a steady stream of early mortgage repayments.  
However, it will be difficult to estimate how large this additional repayment stream will 
be.  If it is larger (or smaller) than expected, the investor will be exposed to additional 
risks. 
 
However, as most prepayments occur in a falling interest rate environment, which is 
when most long-term bond holders would like to be increasing the duration of their 
holdings, this can decrease the overall yield to the investor. 
 

Question 4.18  

Explain why heavier than expected mortgage repayments may be a problem.  What 
about lighter than expected repayments? 

 
 
Substantial research has been done on the factors affecting the level of prepayment on a 
mortgage portfolio. 
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Collateralized mortgage obligations 
 
In Subject ST5 students were introduced to collateralised debt or loan obligations.  With 
these securities, several tranches of debt were issued as part of a securitisation, each 
tranche being characterised by its priority on default.  This generated some very low 
quality or junk bonds that had a high chance of being defaulted, and some high 
investment-grade bonds.  
 
CMOs are very similar except that it is the rate or likelihood of prepayment that divides 
the tranches of debt.   
 
 

7.4 Interest-only and principal-only securitisations 

Other ways in which securitised mortgage repayments can be structured include 
interest only and principal only securities (IOs and POs).  Both are risky 
investments.  The repayments on an IO cease when the mortgage is paid off so 
the total amount that the investor receives is uncertain at the outset.  The timing 
of prepayments does not affect the total amount received by the investor in a PO 
but it does affect when the monies are received.  If prepayments are earlier than 
assumed when the PO is priced it is more valuable than expected, all else equal 
(as the cashflow stream has a higher present value than what would have been 
originally priced), while if prepayments occur later than anticipated the opposite 
is true. 
 
 
BACKGROUND REFERENCES 
 
Debt Management Office  
www.dmo.gov.uk 
 
Bank of England Quarterly Bulletin 
www.bankofengland.co.uk 
 
HM Treasury 
www.hm-treasury.gov.uk 
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8 How might this material be tested? 

Here are two examples of how the material in this chapter can be examined. 
 

Example 1, Subject SA6, April 2008, Q1 
 
The Chief Risk Officer, who chairs the Risk Committee, is concerned that some of the 
life office’s investment managers are following risky investment policies compared 
with their peers and wishes to impose new limits on investments. 
 
(vi)  Justify on investment grounds why it would be reasonable for a life office to 

invest part of its portfolio in CDOs, highlighting potential issues associated with 
investing in these securities.  [7] 

 

Example 2, Subject SA6, April 2012, Q1 
 
In response to a major economic and financial crisis, the Government of Actuaria has 
decided to issue a new type of Government Bond.  The coupon payment on the bond and 
the final redemption payment will be linked to the value of income tax receipts in 
Actuaria. 
 
(iii)  Explain the factors for the trustees of the pension fund to consider when analysing 

the appropriateness for the domestic pension fund of investing in such a bond. [24] 

 
You should also keep an eye on government bond markets (conventional and index-
linked) and yield curves.  These give an indication of how easily (or not) the government 
is funding its large overspend, which may give clues about further interest rate changes 
and further QE purchases.  The corporate bond market and asset-backed market have 
been subdued relative to the levels of activity before the financial crisis.  Infrastructure 
debt is very topical at the present time, and there are many actuarial conference papers 
that deal with the pros and cons, attributes of infrastructure debt, and the suitability for 
large institutional portfolios.  This is an important market to keep a close eye on during 
your studies. 
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End of Part 1 

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

of Chapters 1 to 4. 

2. Attempt some of the questions in Part 1 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 X1. 
 
 
Time to consider – “learning and revision” products 
 
Marking – Recall that you can buy Series Marking or more flexible Marking Vouchers 
to have your assignments marked by ActEd.  Results of a recent survey suggest that 
attempting the assignments and having them marked improves your chances of passing 
the exam.  Students have said: 
 

“The insight into my interpretation of the questions compared with that of 
the model solutions was helpful.  Also, the pointers as to how to shorten 
the amount of work required to reach an answer were appreciated.” 
 
“Marker was very encouraging but provided lots of constructive comments 
on how to improve.  The script was returned very quickly – this makes the 
marker comments even more useful as I could still remember the thought 
process of completing the assignment.  Thanks!” 

 

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

Buy online at www.ActEd.co.uk/estore 

  



Page 30  SA6-04: Fixed interest 
 

© IFE: 2017 Examinations The Actuarial Education Company   

 
 
 
 
 
 
 

This page has been left blank so that you can keep the chapter 
summaries together for revision purposes. 
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Chapter 4 Summary 

The gilt market 
 
Each year the UK government needs to raise cash to fund its expenditure.  It does this 
by issuing government securities (ie gilts) to investors.  The current levels of bond issue 
are high in the UK relative to historical standards, and funding these auctions is a major 
risk for the government.  QE has helped boost the government bond market and helped 
the government achieve its targets over the years since the financial crisis.  The 
government issues debt to fund its deficit and to fund “capital” items such as 
infrastructure projects, student loans, etc. 
 
The main types of securities issued are conventional and index-linked gilts. 
 
It is possible to buy strip bonds, which are constructed by stripping individual coupon 
and redemption payments.  These are less liquid than conventional gilts. 
 
Gilts can also be used to undertake a repurchase (repo) agreement.  In recent years, 
Repo agreements have been used by institutions to “double up” the exposure to gilts and 
gain additional exposure to long-term interest rates.  This is an alternative method of 
managing duration risk to the traditional swap approach. 
 
Corporate and other bond markets 
 
Fixed interest stocks are also issued by other borrowers, both public and private.  They 
include debentures, unsecured loan stock, local authority bonds, Bulldogs, foreign 
bonds and Eurobonds. 
 
Most major overseas governments also issue fixed interest stock.  The largest bond 
market is in the US.  A rough knowledge of the major international bond markets, and 
the level of issuance at the present time is useful or the Subject SA6 exam. 
 
Asset-backed securities 
 
Any form of asset which produces future cashflows can be securitized.  The main types 
are mortgage-backed securities, asset-backed securities, collateralised bond/loan/debt 
obligations, collateralised mortgage obligations.  There are also some more unusual 
issues such as interest-only and principal-only securitisations.  Securitisations can be 
tranched to increase their appeal, and they can have third party guarantees to enhance 
their credit rating.  They can also be “overcollateralised to enhance the rating. 
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Chapter 4 Solutions 
 
Solution 4.1  

Primarily through treasury bills and national savings. The Eurobond is theoretically also 
a source, but has not been used in recent times. 
 
 
Solution 4.2  

A great deal of information is usually given in these advertisements.  For example: 

 The amount of stock being issued 

 The dates of coupons and redemption 

 Arrangements for payment of the issue price, and any partly paid arrangements 

 Calculation of the coupon payment for the first time period if this is less than six 
months 

 Minimum price at which bids will be accepted 

 Arrangements for non-competitive bids 

 Whether the gilt will be strippable 
 
 
Solution 4.3  

The number of days since the last coupon is 59. 
 
The number of days in the coupon period (8 March to 7 September) is 183 
 

Therefore the accrued interest is 
59 10%

1.6120219
183 2

¥ =  

 
Therefore the dirty price paid is 119.45202 
 
And the amount paid would be £1,194,520.20 for £1 million nominal. 
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Solution 4.4  

The main advantage is that costs will be lower, and the method may be more convenient 
for some investors.  However, the investor may have to accept that the deal will be 
carried out at the price ruling at the time, ie the investor will have no control over the 
price at which the deal takes place, due to postal delays. 
 
At one time it was also true that more investors were allowed to receive coupons gross 
if they invested in this way.  However this no longer applies. 
 
 
Solution 4.5  

The discounted mean term is the weighted average of the times at which the cashflows 
occur, weighted by the present values of those cashflows.  This gives a formula of the 
form (assuming that the next annual coupon is one year away): 
 

for an annual coupon stock.  The formula can be adjusted to take account of the semi-
annual coupons.  The discounted mean term in this case will be: 
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where the interest functions are calculated at a rate equal to half the gross redemption 
yield. 
 
 
Solution 4.6  

Buy an equal amount of gilt strips that fall on each of the dates required. 
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Solution 4.7  

Using the Core Reading formula, we get: 
 

54 33/183

100
27.2303

0.0486
1

2

+= =
Ê ˆ+Á ˜Ë ¯

P  

 
 So the price is £27.2303 per £100 nominal. 
 
 
Solution 4.8  

Using the same formula, we find that for a price of £30.54, we get a gross redemption 
yield of 4.43% (ie 0.43% less than before).  If we compare the prices, we find that the 
price of the gilt has risen by about 12% (as expected as the term of the strip is about 
27 years, and the discounted mean term will be approximately the same as the 
volatility). 
 
The point is that the price volatility of the strip will be much greater than the price 
volatility of any unstripped conventional gilt. 
 
 
Solution 4.9  

An investor might purchase a gilt and then repo it, either back to the seller or to 
someone else.  The cash received from the repo will offset the initial cost, leaving the 
investor with gilt exposure at little up front cost. 
 
Alternatively, buying a gilt future will achieve the same result. 
 
 
Solution 4.10  

Under a GC repo, there is uncertainty for the party who will temporarily receive the 
gilts.  This party is the lender of the cash, who hence demands a higher interest rate to 
compensate for that uncertainty. 
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Solution 4.11  

GEMMs are the market makers in gilts.  They deal directly with the Bank of England. 
 
IDBs provide the link between GEMMs when they wish to deal with each other. 
 
SEMBs provide the link between GEMMs and institutional investors.  This link is 
needed if GEMMs wish to lend or borrow individual gilts, ie they are long or short of 
particular stocks.  SEMBs enable stock lending between GEMMs and institutional 
investors to take place. 
 
 
Solution 4.12  

Marketability and security. 
 
 
Solution 4.13  

(i) Income and capital cover 
 
The interest charge on the new debenture will be 7% of £35 million, ie £2.45 million. 
 
However, it would be wrong to say, without qualification, that the income cover will be 
6 53.   (ie 16 2 45 . ) because the company should be able to earn more profits having 
raised an extra £35 million.  We would hope therefore that the income cover will 
comfortably exceed 6 5.  . 
 
If we assume that the debenture is issued at par and ignore the expenses of issue, then 
the company raises the full £35 million.  The assets available to cover the debenture will 
therefore be £126 million and the capital cover will be 3 6.  . 
 
(ii) Six key items 
 
There is no unique solution to the six key items of information.  Those given here 
should give you enough feel for the debenture to be able to estimate an appropriate 
gross redemption yield, and hence price. 

 term 

 quality of company’s profits (ie stability and prospects for the future) 

 quality of assets (ie likely value on quick sale, either now or in the future) 

 gross redemption yield on conventional gilt with similar term and coupon 

 whether there will be an active market in the debenture 
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 terms of the trust deed 

 credit rating 
 
You might have also selected: 

 yield margins (over conventional gilts) on similar quality debentures 
 
 
Solution 4.14  

(i) Investor X might prefer the bulldog because he/she: 

 is happy to pick up the extra 1.5% yield (and is not too concerned about the 
security factor) 

 doesn’t need marketability, so why pay the premium for it (eg planning to hold 
the bulldog until redemption for matching purposes) 

 thinks the market has understated the stability/strength of the company 
 
(ii) Investor Y might prefer the gilt because he/she: 

 is worried that the credit rating of the company will worsen 

 needs the marketability (eg because the timing of outgo is not certain) 

 is risk averse or cannot accept any risk (eg if investor Y had no free reserves). 
 
 
Solution 4.15  

Unlike debentures, Eurobonds: 

 are not secured on assets of the company 

 can be denominated in any currency 

 are issued by syndicates of merchant banks on an international basis 

 are traded in an international OTC (over-the-counter) market through the 
merchant banks 

 are purchased by investors from around the world 

 are issued by borrowers from around the world including governments and 
supra-nationals 

 are often issued in large volumes of over £500m 
 
There are many other minor differences. 
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Solution 4.16  

One way of doing this would be to calculate the weighted average coupon of the 
mortgages in the portfolio, and then make a deduction for the costs of securitization and 
any running costs.  The weights used might be the outstanding amounts of each 
mortgage. 
 
 
Solution 4.17  

The main reasons are trading up (or, to a lesser extent, trading down), change of 
employment, divorce and death.  In addition, mortgage holders may repay a mortgage in 
order to take out another mortgage if they can do so at a lower rate of interest ie, to 
reduce the cost of borrowing.  As such, repayments (mainly of fixed rate mortgages) 
tend to rise when interest rates fall.  A competitive mortgage marketplace causes an 
increase in pre-payments. 
 
 
Solution 4.18  

Suppose interest rates fall.  The investor will not be able to reinvest the cashflows from 
the security on satisfactory terms.  Unfortunately, if interest rates fall, this is exactly the 
time when mortgagees will look to rearrange their mortgage repayments (ie if you are 
paying a fixed rate of 6% on your mortgage and current rates have fallen to 3%, you 
will be much more likely to look around and investigate whether you can pay off your 
mortgage and take out another mortgage at a better rate).  So prepayments are likely to 
rise substantially, and the discounted mean term of the investment will reduce, leading 
to reduced volatility of the stock.  So the fall in rates will not result in much of a rise in 
the price of the stock.  This is called contraction risk. 
 
Now suppose interest rates rise. The value of the security will fall.  However, higher 
rates will slow down the prepayment rate (ie if you are paying a fixed rate of 3% and 
current mortgage rates are 6%, you are not going to look to re-mortgage).  This means 
that the discounted mean term of the investment increases, increasing its volatility.  So 
the value of the security falls even further than you would expect.  This is called 
extension risk. 
 
Effectively, a mortgage-backed security gives the mortgagee a call option against the 
borrower, which the mortgagee can choose to exercise (or not). 
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1 Derivative markets 

The material in this chapter links to the Core Reading for Subject ST5, in particular, 
that on swaps and swaptions in Chapters 11 and 12. 
 
 

1.1 Exchange traded and over the counter markets 

The derivatives market can be divided into two distinct marketplaces, exchange-
traded derivatives and over the counter derivatives.  In recent years regulators 
have been encouraging derivative market participants either to transact deals on 
exchanges or to centrally clear transactions.  The aim is to improve transparency 
and reduce counterparty risks.  Additionally, regulators have required banks to 
hold additional capital in respect of over the counter derivative transactions. 
 
Exchanges have, over time, increased the number of derivative products offered.  
In general they focus on standardised derivatives where there are high levels of 
supply and demand, and hence high levels of liquidity.  Historically most 
derivatives exchanges can trade their origins to futures exchanges, where they 
focused on futures contracts and options on futures contracts.  Major exchanges 
include:  

 the Intercontinental Exchange (ICE) 

 the Chicago Mercantile Exchange (CME) 

 the Chicago Board Options Exchange (CBOE) 

 Eurex. 
 
An over the counter derivative trade is a bilateral transaction between two 
counterparties, typically a bank and a client, with each party exposed to credit risk 
in respect of their counterpart to the trade.  This counterparty risk is generally 
mitigated through collateralisation, ie the party who is out of the money is required 
to provide collateral in respect of their loss-making position with their counterpart.  
Collateral is typically in the form of cash or high quality bonds, which are subject 
to “haircuts”.  Increasing haircuts apply to more volatile assets such as lower 
rated or longer duration bonds that are more sensitive to valuation changes.  
Collateralisation generally occurs on a daily basis, although other frequencies are 
possible. 
 
The swaps market and the market in forward currency contracts are two very 
important OTC markets. Investment banks tailor a wide variety of derivatives to 
suit the needs of their corporate clients and investors.  OTC derivatives can be 
significantly less liquid and transparent than exchange-traded derivatives and a 
bank’s counterparty is exposed to counterparty risk with the bank. 
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Following the Financial Crisis of 2008-2009, and in particular the insolvency of 
Lehman Brothers, US and European regulators agreed to implement changes to 
the OTC derivatives market with the aim of reducing counterparty risk. The main 
changes were to encourage the use of central clearing for new derivative contracts 
and for banks to be required to hold additional capital for bilateral contracts. The 
US implemented the regulations through the Dodd-Frank Act and Europe through 
the European Market Infrastructure Regulation (EMIR).     
 
EMIR mandates the central clearing of standardised OTC derivatives wherever 
possible.  The clearing obligation is subject to three key tests.  The market for the 
instrument must be sufficiently liquid, that contract must be sufficiently 
standardised and the clearing of the instrument must be technically feasible. The 
Dodd Frank rules came into force during mid-2013 and the EMIR regulations came 
into force in 2012 with enactment commencing in February 2014. 
 
 

1.2 Operation of a clearing house 

ICE is the leading international derivatives exchange formed when the 
International Exchange (ICE) acquired the NYSE Euronext in 2013. 
 
Most futures exchanges, like ICE, use electronic trading, but some still use a 
system of face to face trading. 
 
 

1.3 The clearing house  

The basic process of clearing is as follows: 
 
When a member executes a trade with another member a contract is established 
between the two members.  If the members are dealing on behalf of clients, 
separate contracts will exist between the member and the clients.  Once the 
exchange contract has been registered by the clearing house, it is replaced by two 
new contracts in a process known as novation.  The two contracts are between 
the clearing house and the selling member and between the clearing house and 
the buying member.  The clearing house has no contractual relationship with the 
members’ clients but is exposed to the default of a member. 
 
Margin is the collateral that each party to every contract, except for buyers of 
options, must deposit with the clearing house.  It acts as a cushion against 
potential losses which the parties may suffer from future adverse price 
movements.  On some exchanges, the exchange’s financial options are margined 
like futures, with the full premium being paid over the period to expiry.   
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Various forms of collateral are acceptable to the clearing house.  However, where 
risky securities are accepted as margin they are valued at a discount to current 
market value to guard against an intra-day fall in the value.  The discount applied 
depends on the type of security and is known as the “haircut”. 
 
Members can impose their own rules for requiring margin from clients but the 
exchange’s rules may state that the amount of client margin held must not be less 
than the amount deposited by the member with the clearing house. 
 
There are two kinds of margin – initial margin and variation margin.  Initial margin is 
the amount that a trader must put up when a contract is taken out.  This is to protect the 
clearing house against possible default by the trader.   
 
Variation margin is additional margin which may be payable by the trader if losses reduce 
the amount in the margin account to below a certain threshold called the maintenance 
margin.  For the buyer of a future, if the price goes up subsequently, money will be added 
to the margin account by the clearing house. The trader will be able to withdraw margin 
from their account with the clearing house.  These are variation margin movements out 
of the trader’s margin account.  The seller of the future will be in the opposite position 
and funds will be removed from the margin account by the clearing house.  Additional 
margin may need to be found by the trader if the margin account falls too low.  This is a 
variation margin payment into the trader’s account, and is calculated using the process of 
marking to the market. 
 
If the price of the future falls, the positions are reversed. 
 

Question 9.1  

Do investors trading in equity options have to put up margin?  Explain. 

 
It is only the possibility of a fall in value within the day that is of concern.  Since the 
contract is marked to the market at the close of each day, this should ensure that, at the 
close of business, there is sufficient margin in the accounts. 
 
Haircuts and types of margin 
 
UK sterling Treasury Bills with more than three months to expiry have a haircut of 10%, 
ie they are valued at 90% of market value.  Those with less than three months to expiry 
have a haircut of 5%. 
 

Question 9.2  

Why do shorter T-bills have a smaller haircut? 
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Equities in FTSE100 stocks have typically have a haircut of between 15% and 20%.  Cash 
is valued at face value and bonds are categorised according to their credit rating.   
 
 

1.4 Calculation of initial margin 

As part of its risk management responsibilities, the clearing house sets initial 
margin levels in consultation with the exchange at a level which is considered 
sufficient to cover anticipated price moves.  The factors taken into account are: 

 recent daily price moves 

 volatility 

 the effect of anticipated future events. 
 
Margin requirements can be calculated using scenario analysis that examines the 
effects on a member’s portfolio of contracts based on a number of specific 
variations in the price and volatility of the underlying asset. 
 
The clearing house’s centralised accounting system calculates the shortfall or 
surplus in respect of profits and losses and initial margin payments for each 
member.   
 
For example, consider the position of a trader who has sold a call option on the Long Gilt 
contract.  A scenario analysis will consider the effect on the value of the contract of (say) 
16 different scenarios, involving changes in the price of the underlying futures contract, 
together with changes in volatility.  The value of the option position in the worse case 
scenario is then calculated.  This is called the scanning risk.  The scanning risk is then 
adjusted for a number of minor factors, and the result is the required level of initial 
margin. 
 
Margin calculations will also attempt to take account of future events.  For example if a 
general election was accompanied by a significant degree of uncertainty in the financial 
markets, the volatility figures used in the scenario analysis calculation might be increased 
to allow for any additional likely volatility of futures prices. 
 
Each trader’s overall position will be important in determining the amount of initial 
margin that needs to be put up. 
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2 Details of financial futures and options contracts traded 
on ICE 

A futures contract (more colloquially, futures) is a standardised contract between 
two parties to buy or sell a specified asset or asset type of standardised quantity 
for a price agreed upon today (the futures price) with delivery and payment 
occurring at a specified date in the future, the delivery date.  The party agreeing to 
buy the underlying asset in the future, the “buyer” of the contract, is said to be 
“long”, and the party agreeing to sell the asset in the future, the “seller” of the 
contract, is said to be “short”. 
 
The four main categories of financial futures are: 

 bond futures 

 short interest rate futures 

 stock index futures 

 currency futures. 
 
Dollar/Euro and Euro/Dollar currency futures are traded on ICE and it also trades 
in commodity futures.       
 
 

2.1 Bond futures 

Rather than being based on a single bond, most bond futures allow the seller to deliver 
one out of a range of government bonds.  A typical example of a bond future is the 
Long Gilt contract traded on ICE.  This has the following current specification. 
 
 Unit of trading £100,000 nominal value gilt with 4% coupon 
 
 Delivery months March, June, September, December such that 

the nearest three delivery months are available 
 
 Quotation Per £100 nominal 
 
 Tick size £0.01 (ie the same as the cash market) 
 
 Tick value £10 
 
So for example, if we are currently in January 2016, the months of March 2016, June 
2016, and September 2016 will all be available for trading. 
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For delivery, the contract requires physical delivery of a gilt-edged stock.  If the 
contract were specified in terms of a particular gilt then it would be possible 
simply to deliver the required amount of that stock.  But because the contract is 
specified in terms of a notional stock then there needs to be a linkage between it 
and the cash market.  The gilts which are eligible for delivery are listed by the 
exchange. 
 
The party delivering the gilt will choose the gilt from the list which is cheapest to 
deliver.   The price paid by the receiving party is adjusted to allow for the fact that 
the coupon may not be equal to the 4% of the notional gilt which underlies the 
contract settlement price.  For example, if the coupon on the gilt that is delivered is 
less than 4% the delivered gilt is less valuable (per £100 nominal) than a 4% coupon gilt.  
In this case the price paid by the receiving party would be adjusted downwards by an 
appropriate conversion ratio to make things fair. 
 
Although the conversion ratios work such that the deliverable gilts are roughly equivalent 
the conversion is not exact unless yields are 4%.  There will still be a “cheapest 
deliverable” gilt at any one time.  Which of the deliverable gilts is cheapest to deliver 
may change from time to time, although in practice the cheapest deliverable stock tends 
to be quite stable so long as yields do not change greatly.  The party delivering the gilt 
will choose the gilt from the list which is cheapest to deliver. 
 

Question 9.3  

Show that the tick value for the long gilt contract is £10. 

 

Question 9.4  

If you thought that yields were going to fall, would you buy or sell the long gilt future? 

 
 

2.2 Interest rate futures 

Although interest rate futures can be based on the delivery of a physical asset (eg as with 
Chicago’s 3-month Treasury Bill future), in London they are based on a benchmark 
interest rate and settled for cash. 
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Interest rate futures are offered in various currencies.  An example is the ICE Short 
Sterling contract which is based on 3-month LIBOR. Other examples would 
include futures on Treasury-bill futures, Treasury-bond futures and Eurodollar 
futures. 
 
 Unit of trading £500,000 
 
 Delivery months March, June, September, December and two 

serial months such that 26 months are available 
for trading, and the nearest three delivery months 
are consecutive calendar months.  In reality only 
about half of the delivery months see trading. 

 
 Quotation 100.00 minus rate of interest 
 
 Tick size 0.01% (0.005% for first quarterly delivery month) 
 
 Tick value £12.50 (£6.25) 
 
The way that the quotation is structured means that as interest rates fall the price 
rises, and vice versa.  The price is stated as 100 minus the 3-month interest rate. 
For example, with an interest rate of 0.25% the future is priced as 99.75.   The reason 
for this complex structure is that you end up with the normal position that if interest rates 
rise then the price (of the future) falls. 
 
Note that the interest rate is quoted on a simple interest rate basis.  So 1.25% pa in the 
example really means 0.3125% over three months. 
 

Question 9.5  

Show that the tick value for the short interest rate futures contract is £12.50. 

 
 
Delivery 
 
If we are in early February 2016 then the months of March, June, September and 
December 2016 will all be trading.  In addition the exchange will trade a contract for 
settlement in February 2016 and April 2016 so that the trader has a contract in each of the 
next 3 calendar months.  Also, further contracts will exist in March, June, September and 
December of other years from 2017 onwards until there are 26 contracts available for 
trading in total. 
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The contract is based on the interest paid on a notional deposit of £500,000 for 
three months from the expiry of the future.  However no principal or interest 
changes hands.  The contract is cash settled.  On expiry the long party will have 
made a profit (or loss) given by  
 
 (EDSP – original dealing price) x tick value 
 
where EDSP and the original dealing price are measured in ticks. 
 
EDSP is the Exchange Delivery Settlement Price at which the contract is settled. 
 
For example, if the price increases from 93.75 to 94.13 (ie interest rates fall) then the long 
party (the buyer) will make a profit of: 
 
  (9,413 – 9,375)  12.50  = £475 
 
The short party will have made a corresponding loss (or profit). 
 

Question 9.6  

If you think that interest rates are going to fall, would you buy or sell the short interest 
rate future? 

 

Question 9.7  

An investor sells 40 September three-month futures contracts in July at a price of 98.84, 
and subsequently closes out his position by buying 40 contracts the following month at 
97.76.  Find his profit or loss on the transaction. 

 
 

2.3 Stock index futures 

With stock index futures, the asset is notionally a portfolio of shares as represented by the 
particular index.  The seller of a futures contract based on a stock market index is 
theoretically supposed to deliver a portfolio of shares made up in the same proportions as 
the index.  This is totally impractical, so stock index futures are always settled for cash.   
 
UK equity index futures are available on both the FTSE 100 Index and the FTSE 
Mid 250 Index. These indices represent a weighted average of the share prices of the top 
100 UK companies and the next 250 biggest respectively.    
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The following table shows the current specification of the FTSE 100 Index 
contract. 
 
 Unit of trading Valued at £10 per full index point 
 
 Delivery months March, June, September, December (nearest four 

months available for trading) 
 
 Quotation Index points 
 
 Tick size 0.5 
 
 Tick value £5 
 
The contract is cash settled.  On expiry of an outstanding contract the long party 
will have made a profit (or loss) of 
 
 (EDSP – original dealing price)  tick value 
 
where EDSP and the original dealing price are measured in ticks. 
 
The EDSP is the Exchange Delivery Settlement Price, which is the price of a contract at 
the expiry date, as determined by the Exchange.  This price is used for settlement of cash 
trades or for physical delivery of stock as appropriate. 
 
The short party will have made a corresponding loss (or profit).  
 
An example will help demonstrate how stock index futures work. 
 
Suppose that FTSE 100 stands at 5,000, and the future is quoted at 5,060.  An investor is 
convinced that the stock market is about to take off and that he can make lots of money 
through a futures contract.  He therefore agrees to pay £50,600 for one contract to take 
delivery of FTSE 100 in eight months’ time.  He then hopes that the index will rise above 
his break-even point of 5,060.  Unfortunately for the buyer, and fortunately for the seller, 
the index happens to fall to 4,850 at delivery date.  The buyer of the futures contract then 
needs to pay the seller £2,100, which is the difference between the agreed £50,600 and 
value of the asset at expiry, 10  4,850. 
 

Question 9.8  

You sell a FTSE future at a price of 5,400 and later close out your position by buying it 
back at 5,460.  What is your profit or loss? 
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2.4 Individual stock futures 

Universal stock futures contracts on a range of (individual) selected international 
companies are available on ICE, CME and other derivatives exchanges 
 

Question 9.9  

Who do you think the exchange will see as the likely users of such products? 

 
 

2.5 Currency futures 

A currency or foreign exchange future is a futures contract to exchange one 
currency for another at a specified date in the future at a price (exchange rate) that 
is fixed on the purchase date.  Typically, one of the currencies is the US dollar.  
The price of a future is then in terms of US dollars per unit of other currency.  The 
trade unit of each contract is then a specified amount of other currency, for 
instance €125,000.  Most contracts have physical delivery, so for those held at the 
end of the last trading day, actual payments are made in each currency.  However, 
most contracts are closed out before that.  Investors can close out the contract at 
any time prior to the contract’s delivery date. 
 
 

2.6 Option contracts 

Hopefully, you will remember some of the basic option definitions from earlier subjects. 
 

Question 9.10  

What is the difference between: 

(i) a put option and a call option? 

(ii) an American option and a European option (and a “Bermuda”)? 

(iii) a traded option and an over-the-counter option? 

 
 
Traded equity options are available on some 250 European companies, as well as 
commodities, foreign currencies, short-term interest rates and stock market indices. 
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Given that the price of a future will always be close to the price of the cash instrument 
there is really very little difference between an option on a future and an option on the 
underlying asset.  (One reason for having options on futures rather than on the underlying 
asset is that derivative dealers will prefer to use the futures contract rather than the 
underlying asset to offset their option positions.) 
 

Question 9.11  

You can have an option on a future, but does it make sense to have a future on a future? 

 
 
We will mainly concern ourselves with options on shares because these are easiest to 
understand, very popular, and most likely to form the basis of exam questions. 
 

Question 9.12  

State precisely what the writer of an American style traded put option with an exercise 
price of 20p and an October expiry date has done. 

 
 
Most option contracts are fully standardised so that all the buyers and sellers need 
to negotiate is the premium for the contract.  Note that this standardisation 
extends to the exercise price.  (Compare this with futures where there is no premium, 
and it is the strike price that is negotiated.) 
 
Equity option contracts are usually for the option to buy (or sell) 1,000 shares.  
With most UK shares worth between 100p and 1500p, options contracts are a little more 
accessible to individual investors than futures. 
 
In the USA, most equity option contracts are for 100 shares, rather than 1,000.  This is 
because many US equities have much higher prices than UK equities (scrip issues are not 
so popular, so share prices of $50 or $100 are not uncommon). 
 
Note that, as with all derivative contracts traded on exchanges, if an option is exercised it 
is existing shares that are being traded.  The company on whose shares the option is 
written is not involved, and does not issue any new shares.  Compare this with the 
situation where a company issues warrants for further share issues.  Here, when the 
warrant is exercised, the company will issue new shares. 
 
In London, traded options are available on about 90 of the largest companies.   
Expiry months are the three nearest from March, June, September and December. 
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Options exchanges also specify the exercise prices.  In London, there is always a 
put and a call available for each company (and for each of the three expiry months) 
with an exercise price above the current share price, and another set of options 
with the exercise price below the current share price.  The exercise price will be in 
a multiple of 5, 10, 20, 30, 40, 50 or 100p depending upon the underlying share 
price. 
 
For example, the following table of option prices might be quoted: 
 

ABC plc (Current share price 563p) 

Exercise price 
(p) 

Call Options Expiry Date Put Options Expiry Date 

 June Sept Dec June Sept Dec 

550 32 41 48 12 22 25 

600 9 18 24 41 51 56 

 
In the table above, there are a total of 12 different traded options “series” which 
can be agreed on ABC shares (6 calls and 6 puts).  Each contract agreed within 
the terms of a given series will be identical in all respects.  There will normally be 
at least 5 series (here we use “series” in a different way – referring to all the options 
with the same strike price); two in-the-money, two out-of-the money, and one “at-the 
money”.  (Here, the “at-the-money” series is the one with the strike price closest 
to the underlying share price.) 
 
The term “class” refers to all the calls, or all the puts, on a particular share.  So 
there are always two classes for each share, with a minimum of 6 series in each 
class. 
 
Generally, additional new series (referring to three new calls and three new puts with 
the same strike price and different expiry dates) are introduced on the day after the 
underlying share price has fallen below the second lowest exercise price available 
or risen above the second highest exercise price available. 
 
The prices are quoted in pence per share (although a contract will be for 1,000 
shares).  For example, the cost of a call option expiring in April on ABC’s shares with an 
exercise price of 550p is 32p per share (ie £320 per contract). 
 
The exchange will specify a minimum price movement or “tick”.   
 
  



SA6-09: Derivatives Page 15 
 

The Actuarial Education Company © IFE: 2017 Examinations 

Flex options 
 
FLEX options are exchange-traded European style options that allow the buyer to 
specify the strike, maturity, and notional principal of an option. This enables 
hedgers to eliminate the timing mismatch between hedge and underlying 
positions that can occur with standardised exchange-traded products. They also 
avoid the gamma and vega mismatches which occur: for example, near-the-money 
options with a long time to run have high vega but little gamma whereas near-the-
money options, with little time to run, have the opposite.  
 

Question 9.13  

Define delta, gamma, vega and rho in the context of option price sensitivity. 

 

Question 9.14  

Explain why near-the-money options with a long time to run have high vega but low 
gamma. 

 
 
Institutions that are actively hedging using the ‘Greeks’ will ensure that their assets and 
their liabilities have the same delta.  They will also try to ensure that the assets and 
liabilities have the same gamma and vega.  As an option reaches its expiry date its time 
value diminishes and consequently the option value will become solely dependent on the 
intrinsic value and the movements in the underlying asset (rather than on other pricing 
assumptions such as expected future volatility of the underlying asset).  As such, a trader 
wanting to match the vega (sensitivity to the underlying volatility assumption) of his 
liabilities will find it frustrating if he has to choose from a range of traded options, none 
of which has the time to expiry and the vega that he needs.  Flex options get round this 
problem. 
 
The same argument applies with gamma – the rate at which the delta of an option varies 
with movements in the underlying share price.  The gamma is very dependent on the 
relationship between the current share price and the strike price of the option.  Being able 
to choose a strike price is a distinct advantage. 
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2.7 Traditional equity options 

The Stock Exchange also offers traditional or conventional options, which are not 
negotiable.  There is some difference in terminology, with the buyer known as the 
giver of the premium and the seller known as the taker.  Because they are not 
marketable, the terms of a traditional option do not need to be standardised and 
can be arranged to suit the needs of the two parties involved. 
 
Because traditional options are not tradable, this makes them less attractive to some 
market players.  So the market in traditional options is much smaller, and in general 
dealing costs are greater.  However, it is possible to deal in traditional options on almost 
any equity quoted in the UK market, and not just on those larger equities for which traded 
options are available. 
 
The traditional options market in the UK is small in relation to the traded options 
market. 
 
 

2.8 Structured products 

Options are commonly used in the construction of structured products which are popular 
in the pension and liability hedging industry today.  An example is the guaranteed equity 
product. 
  
Guaranteed equity products 
 
Guaranteed equity products (GEPs) offer a return that is linked to an equity index, but 
with a minimum guaranteed return, often of zero.  For example, a particular GEP might 
offer a return equal to 95% of the increase in the value of the FTSE 100 index over a 5-
year period, together with a guarantee to return your initial investment should the index 
fall over the 5-year period. 
 

Question 9.15  

Outline how it might be possible to hedge the liability of a fund that promises to pay a 
return equal to 95% of the increase in the capital value of an equity index over a five-year 
period subject to a minimum of zero. 
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2.9 Types of derivatives trades 

Types of order 
 
An investor who wishes to deal in derivatives on an exchange can typically give 
one of three types of orders to a broker: 
 
Market order:   An order for immediate execution given to a broker to buy or sell 

at the best obtainable price.  
 
 This type of order will be executed immediately, at the best price 

currently traded.  However the investor will have no control over the 
price at which the deal takes place.  An investor will wish to consider 
the likely degree of liquidity in the market at the time that the order is 
placed.  If the market is very quiet at that time, it is possible that the 
transaction may occur at a price that is relatively unfavourable to the 
investor. 

 
Stop order:  An order to buy or sell at the market when and if a specified price 

is reached.  Once the market has reached the designated price, 
the order is executed at the best price possible, even if this is less 
favourable than the stop price.  

 
 Suppose that a call option is currently priced at 40p, and that an investor 

gives a stop order to sell the option when the price reaches 52p, say.  If 
the market reaches this price, and then falls back to below 52p before 
the order can be traded, the trade will take place at a price that is below 
52p.  So a stop order does not guarantee that the trade will take place at 
or above a particular level (or at or below a particular level for an order 
to buy).  Conversely you could get more than 52p if the market rises 
further before the deal is done. 

 
Limit order:   An order given to a broker by a customer that specifies a price; 

the order can be executed only at the designated price, or better. 
 
 This type of order will ensure that the deal takes place at a price that is 

satisfactory for the investor.  Of course the risk is that the deal never 
takes place at all if the market doesn’t reach the required price (this 
applies to both stop orders and limit orders).  

 
 

2.10 Option strategies 

In addition certain combinations of option trades can be accepted as a single order.  
These are known as recognised option strategies or combination orders. 
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There are a number of combinations of buying and selling of put and/or call options that 
have recognised names.  Option dealers who have a particular view of likely future market 
movements may use these strategies regularly.  Some of them are very complex; many of 
them have interesting names. 
 
Option strategies include: 
 

Butterfly spread 
 
An option strategy involving the purchase of one put (or call), the sale of two puts 
(or calls) at a higher exercise price, and purchasing one put (or call) at an equally 
higher price.  
 
Suppose that an investor believes that the price of XYZ shares is unlikely to move much 
from its current position of 555p.  Call options are available for expiry in 6 months’ time, 
at various exercise prices.   The 500 calls cost 75p, the 550 calls cost 37p and the 600 
calls cost 21p. 
 
The investor agrees to carry out the following transactions: 

 Buy one 500 call 

 Sell two 550 calls 

 Buy one 600 call. 
 

Question 9.16  

Draw a diagram of his profit profile at expiry.  Explain how this strategy agrees with the 
view of the share outlined above. 

 

Question 9.17  

Suppose that the investor had bought and sold all puts, instead of all calls.  How would 
this have affected the profit profile? 

 
So a butterfly spread gives a payoff that is maximised if the share price at expiry is at the 
exercise price for the middle one of the three options used.  If the share moves a long way 
from this point, the investor will make a loss. 
 
Calendar spread 
 
A calendar spread is created by selling a call option with a certain exercise price 
and buying a longer maturity call option with the same exercise price. 
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Alternatively a put option can be sold while simultaneously buying a longer maturity 
put with the same exercise price. 
 
Consider the prices of options on ABC shares given in Section 2.5.  An investor who is 
neutral about future prospects for ABC might carry out the following trade: 

 Sell a June 550 call for 32p. 

 Buy a December 550 call for 48p. 
 
The investor would hold both options until June, when the shorter option expires.  The 
longer option would then be sold at the same time as expiry of the short option. 
 

Question 9.18  

What sort of profit profile will be obtained from this strategy?  In what ways does a 
calendar spread differ from a butterfly spread? 

 
Bull and bear spreads 
 
An option strategy combining the purchase and sale of two puts (bear put spread) 
or two calls (bear call spread) with different strikes on the same underlying.  
 
A bull spread is a strategy carried out by an investor who is optimistic (ie bullish) about 
the prospects for a particular share.  It can be carried out using call options (a bull call 
spread) or put options (a bull put spread). 
 

Example  
 
Calls at 300 and 350 are available in options on shares in PQR Ltd, which is currently 
priced at 322p.  An investor buys a 300 call and sells a 350 call with the same expiry date.  
If the 300 calls cost 30p and the 350 calls cost 10p, the investor’s profit profile will be as 
shown below.  A profit will be made if the price of the share at expiry is above 320p.  If 
the share price is below this value, the investor will make a loss.  However, the maximum 
amount of profit and loss are both capped. 
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A bull spread can also be constructed using put options. 
 

Question 9.19  

Explain how an investor could construct a bull spread using put options. 

 

Question 9.20  

Three investors each purchase a different bull call spread on the same share.  Investor A 
uses two options that are both out-of-the-money.  Investor B uses one option that is out-
of-the-money and one option that is in-the-money.  Investor C uses two in-the-money 
options. 
 
How do their perceptions of the likely future progress of the underlying share differ? 

 
 
A bear spread is similar, except that the investor is now pessimistic (ie bearish) about 
future prospects for the share.  So a bear call spread is created by buying a call with a 
higher strike price, and selling a call with a lower strike price, each option having the 
same expiry date.  This will create a payoff profile that is profitable for the investor if the 
share price falls. 
 

Question 9.21  

I buy a 550 call for 47p and sell a 500 call for 60p.  What will my net payoff be at expiry 
if the share price is (a) 450p (b) 500p (c) 525p (d) 550p (e) 600p? 
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Similarly, a bear put spread is created by buying a put with a higher exercise price, and 
selling a put with a lower exercise price. 
 
Diagonal spread 
 
A diagonal spread involves buying one option and selling another (both calls or 
both puts) where both the maturity and the exercise prices are different.  (cf bull, 
bear and calendar spreads). 
 
The payoff profile from a diagonal spread will depend on exactly which options are used 
to construct it.  It will also depend on the date at which the strategy is closed out (usually 
the expiry date of the shorter option). 
 

Strip 
 
A combination of two puts and a call with the same exercise price. 
 

Question 9.22  

An investor buys two 600 April puts in ABC plc for 41p each, and one 600 April call for 
9p.  Draw the payoff profile for the strategy, and explain when a strip might be used.  (nb 
this has nothing to do with gilt strips!) 

 
 
Strangle 
 
An option strategy involving one call and one put (buying both) with different strike 
levels but with the same expiry date.  
 
This time we buy a put and a call with different strike prices but the same expiry date.  
We get a payoff profile that has a flat bottom (draw it for yourself if you can’t see what 
it should look like).  The investor is looking for a large price movement in either direction 
(as for the strip above).  In general, a strangle will make less of a profit than a strip if the 
price does move wildly.  However, it will also make less of a loss if the price stays where 
it is. 
 
Strap 
 
A strap consists of a long position in two calls and one put with the same exercise 
price and expiry date (cf strip). 
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This is the mirror image of the strip.  In a strip, the investor expects a large price 
movement, but considers that a fall is more likely than a rise, and so expects to profit 
more from the fall.  In a strap the investor expects a large price movement, but believes 
that an increase is more likely. 
 
Straddle 
 
An option strategy involving one call and one put (buying both) with the same strike 
price and same expiry date.  
 
A straddle is just a strap or strip without the asymmetry, ie the investor believes that either 
a fall or rise in the price is equally likely.  The graph of the payoff profile is a V shape. 
 
 

2.11 Other strategies 

Futures strategies include basis trades and spread trades. 
 
A definition of a spread trade is included in the glossary to this course.  In a spread trade, 
a trader buys a future for a particular expiry date, and simultaneously sells a future for a 
different expiry date.  In a basis trade, a trader carries out trades in the cash and futures 
markets simultaneously.  For example, an investor might buy the long gilt future, and at 
the same time sell the corresponding long gilts. 
 

Question 9.23  

Under what circumstances might a trade of this kind appear attractive to an institutional 
investor? 
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Chapter 11 
 

Historical behaviour of asset classes and 
investment indices 

 
 

Syllabus objectives 
 
(d) Demonstrate knowledge of the investment indices which may be relevant to a 

global investor based in the United Kingdom. 
 
(g) (vi) Describe the main features of the historic behaviour of markets and 

indices and discuss their relationships to each other and to price and 
earnings inflation. 

 
 

0 Introduction 

This chapter outlines the returns that have been achieved in the major world investment 
markets over the recent past and in UK markets over the longer term.  In Subject SA6 
you may be faced with the prospect of replying to a trustee who claims that “overseas 
investment has not added value to my pension fund”.   For this sort of question, it is 
essential to be able to back up your claims using actual historical performance data, and 
the tables in this chapter allow you to do that.  You should know the recent and the 10-
year average returns in most markets – not to the decimal place, but to a modest level of 
accuracy.  You should also know the “shape” of returns in each market year by year 
over the last 10 years.  For example, you should be aware that the UK equity market 
rose steadily from 2003/4 until 2007.  Since then it has had a rollercoaster ride, dipping 
and then recovering again from 2009 to 2015, reaching record highs in 2015, but then 
falling back a little by 2016. 
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Students often ask “do I need to know the updated returns to the date of the exam or 
will the returns in these tables suffice?”  The answer is that the returns quoted in the 
tables have always been sufficient to answer past paper questions on this material 
(which have not been common), although if you have more up-to-date knowledge it 
does not do any harm (especially if there is a dramatic change after the core reading is 
finalised).  You should know the recent annual returns for each major market as well as 
some longer-term average returns.  You should also have an idea why the returns turned 
out as they did, and the effect that the market movements have had on the pensions and 
insurance industry. 
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1 Historical behaviour of markets 

1.1 Introduction 

Data on the historic performance of markets is available via the SA6 Resources 
page on the Institute and Faculty of Actuaries’ website, including the World in 
2016 Report for the major developed and emerging markets published and 
updated by the Economist Intelligence Unit. 
 
Students are expected to use this material to appreciate the key historic 
behaviours of the main asset classes. 
 

 
1.2 International equity market returns 

Since the break-up of the Bretton Woods agreement in the late 1960s increasing 
volatility has been seen in world financial markets.  There was a very sharp 
equity market rally in 1974 followed by significant negative returns in 1975.   
Markets rallied up to the crash of 1987, when they fell 20% in one day on Black 
Monday. They then grew faster in the 1990s but saw bigger falls during the 
Internet bubble burst of the early 2000s.  They then rallied faster up to 2008 and 
saw even bigger falls in 2008/9. Since then they have rallied even faster. 
 
Table 1 – International equity real total returns (in domestic currency terms) 
 
 
 
Start year–Start 
year 

UK US Japan 
Annualised 

real 
total returns 

Annualised 
real 

total returns 

Annualised 
real 

total returns 

1980–1990 15.9 10.7 18.2 

1990–2000 11.5 14.2 –5.2 

2000–2010 –0.2 –2.3 –4.8 

2010–2016 4.9 10.2 11.0 

 

Question 11.1  

Which well-known published indices might have been used to assess equity 
performance in each of these regions?  Give one for each market. 
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Looking at the performance of the world markets over each decade, the following 
observations can be made: 
 
 The 1980s were a good time to be invested in most markets. 
 
 The US market had an excellent run during the 1990s, particularly towards the 

end when the tech-stock bubble pushed share prices ahead.   
 
 Japan had a fantastic time during the 1980s.  This in fact was an extension of the 

fantastic time the Japanese market had in earlier decades.  Japan had been a poor 
performing market since then until recently.  The Asian crisis in 1997 added to 
Japan’s woes during this period and the tsunami in 2011 affected the figures yet 
further.  However, the market has really taken off since the end of 2014. 

 
 The awful performances in all markets in the early 2000s and then again in 2008 

have had a significant impact on the longer-term returns.  The start and end dates 
are very important in such comparisons.  Taking slightly different time periods 
might well give us a different picture. 

 
 Performances of equity markets have recovered since 2010 with most markets 

showing reasonable returns.  This has been helped by quantitative easing (in the 
UK, Japan and US, and then recently Eurozone) and low interest rates. 

 
 

1.3 UK asset returns 

Table 2 – UK asset returns 
 
Geometric mean returns over different time periods on the different asset 
classes are given in the table below (December – December) for illustrative 
purposes. 
 

 1899 – 2015 (% pa) 1990 – 2015 (% pa) 2005 – 2015 (% pa) 

 Nominal Real Nominal Real Nominal Real 

Equities 9.0 5.0 8.5 5.5 5.4 2.3 

Gilts 5.2 1.3 8.5 5.5 6.1 3.0 

ILGs – – 7.1 4.2 5.6 2.5 

Cash 4.7 0.8 4.5 1.6 1.9 –1.1 

Prices 3.9 – 2.8 – 3.0 – 

 
Source: Barclays. 
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Points worth observing from the table above are as follows: 
 
 Over most long-term time periods, equities are supposed to produce higher real 

return than the other asset classes.  However, in the last 25 years in certain 
markets, this has not been the case.  

 
 Gilts have produced higher real returns over the last 25 years than over the very 

long term.  This is because markets repeatedly overestimated future inflation 
during the 1980s and 1990s, whereas in previous time periods they tended to 
underestimate it. So gilt yields in the mid 1980s were too high given the 
subsequent fall in inflation.  Gilt returns have also been heavily influenced 
recently by QE. 

 
 Index-linked gilts were only introduced in 1981, so there are no figures for the 

earlier time periods.  Institutional buying has also boosted ILG prices in the last 
15 years, and QE during 2009 to 2011 has added to that performance. 

 
 

1.4 UK and US markets 

Since the financial crisis of 2008, there have been significant bull markets in the 
equity markets of most major economies, driven by very accommodative 
monetary policy (low interest rates and quantitative easing policies).  In the US, 
the S&P 500 has risen by more than 200% from its lows in 2008 and the NASDAQ 
by around 300%. 
 
The 2000s began with the final stages and then the bursting of the Internet 
bubble. This was followed by a major exogenous shock from the September 11th 
attack in 2001 and equities continued in a bear market until 2003/4.  Loose credit 
and other dysfunctional factors contributed to a significant bull market 
developing from then until the crash of 2008.  The global financial crisis saw sub-
prime mortgage defaults, several high profile banking failures and, ultimately a 
sovereign debt crisis. 
 
In the 1990’s US and UK equity investors enjoyed a long bull run.  This has been 
associated with a number of economic factors which were favourable to equities: 
 
 relatively low and stable inflation 
 
 changes in labour markets which increased flexibility and decreased wage 

pressures 
 
 demographic changes leading to flows of funds towards long-term 

investments.     
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 favourable political climates towards business generally    
 
 economic growth at or above the long-term trend. 
 
 

1.5 Asian equity markets 

Many Asian economies experienced spectacular growth during the 1990s, aided 
by the globalisation of financial and product markets and this was reflected in 
the growth in the value of shares.  However, there was a sharp correction in 
1997, due largely to currency crises brought on by the very high levels of 
indebtedness.   
 
During the second half of 1997, Asian markets suffered severe falls.  These started in 
Indonesia, but spread rapidly to other countries in the region.  Severe devaluation of the 
local currencies relative to the US dollar was followed by rapid and substantial falls on 
the regional stock markets.       
 
Japan has suffered from similar problems, with asset price deflation resulting 
from over-investment in the late 1980s and contractionary economic policies.  
The Nikkei stock market index peaked at almost 39,000 in December 1989 and 
declined to just above 7,600 in April 2003.  After a brief period of recovery it 
declined again to a low of 7,055 in March 2009.  Since the low the market has 
rallied on the back of a more expansionary economic policy with a recent high 
being just over 20,000 in April 2015. 
 
 

1.6 Bond market returns 

Table 3 gives returns on representative government bond indices for the UK, 
USA and Japan for one year and ten year periods.  (The figures are from different 
source data, and so do not directly compare to Table 2). 
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Table 3 – Performance of international government bond markets 

 1 Year (2015) 10 Year annualised  
(2005–2015) 

Govt index Hedged 
sterling 

return (%) 

Unhedged 
sterling 

return (%) 

Hedged 
sterling 

return (%) 

Unhedged 
sterling 

return (%) 

UK 0.5 0.5 5.4 5.4 

US 1.3 6.7 4.2 3.5 

Japan 2.0 6.7 4.2 3.5 

 
Source: Bank of America Merrill Lynch bond index. 
 
Financial asset buying by central banks as part of their quantitative easing 
programmes has seen significant reductions in bond yields in recent times.  
 
Government bond yields are very low in most developed countries by historical 
standards, particularly in the EU and Japan. Corporate bond yields have seen 
knock-on effects from the buying of government bonds and, in more recent 
times, by direct corporate bond buying by central banks. 
 
Bonds have delivered reasonable returns over the last 10 years.  This has been due to 
increased demand from institutions for matching purposes, subdued inflation and (more 
recently) the government’s “quantitative easing” programme of buying gilts. 
 
Inflation has been very low in recent years, and there is not a great deal of difference 
between nominal and real returns. 
 
 

1.7 Interest rates 

Since the financial crisis of 2008, there has been a protracted period of very 
accommodative monetary policy in the main developed economies in the world. 
This has seen significant interest rate reductions, bringing rates close to zero in 
some countries and below zero in other countries (eg Denmark).  
 
This is quite unprecedented by historical standards and is raising concerns that 
it is fuelling another big financial bubble. 
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Low interest rates have a number of well-documented effects: 
 
 demand from individuals for first mortgages, mortgage extensions and second 

home mortgages.  These all have the effect of pushing up house prices and 
causing a bubble similar to that experienced in the early 2000s. 

 
 higher leverage in the corporate sector, which leads to lower corporation tax 

receipts for the government, and higher risk for equity investors in the event of a 
downturn.  If the corporate sector debt is fresh debt (rather than replacing equity 
with debt) then the additional borrowing will be spent on assets of some sort, 
pushing up prices and causing a bubble. 

 
 a lower currency level, which causes raw material prices to increase in the 

domestic currency.  This can cause inflation, but can also cause overseas 
investment in “cheap” domestic assets, causing a bubble. 

 
QE can have some similar effects: 
 
 leaving institutions and banks with cash on their balance sheets that they do not 

really want longer term.  This in turn forces them to search for value elsewhere, 
such as equity shares, property and corporate bonds.  This can cause bubbles in 
these alternative asset classes.  

 
 giving commercial banks a lot of freedom to expand their balance sheets and 

give new loans to individuals and companies.  If granted, these new loans will 
be spent on something, pushing prices up and causing a bubble or inflation. 

 
Historically interest rates have experienced protracted periods of low interest 
rates with little volatility and periods of high interest rates with high volatility. 
Historical interest rate data for the last few hundred years is available in the 
Society of Actuaries in Ireland’s financial, economic and investment dataset.  
This dataset is available through the SA6 Resources page. 
 

Question 11.2  

List three things in the current economic climate that could cause interest rates to 
become high and volatile. 
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2 The reasons for, and impact of historical market returns 

In this section we review the most important factors that have driven the major markets 
over the last decade or so and discuss the impact that these have had on the pensions 
and insurance industry.  Whilst reading this material, you should have in the back of 
your mind the types of questions that have appeared in past SA6 exams: 
 

Example 1 (September 2004, adapted) 
 
The chairman of the trustees asks you to prepare a report covering the following: 

 a recap on the historical background behind the scheme’s peer group approach to 
asset management and the reasons why it may be considered less appropriate 
today 

 
 

Example 2 (September 2007, adapted) 
 
Why have liability-driven approaches to pension fund asset management gained 
popularity in many countries? 

 
 

Example 3, (April 2010) 
 
Discuss the expected performances of the following assets during a period of 
stagflation. 
 
(a)  Domestic Equities 
(b)  Foreign Equities 
(c)  Gold 
(d)  Forestry 
(e)  Domestic Government Bonds.   [20] 

 
In some of the above you are required to regurgitate some historical performance 
figures, and in others you have to discuss the impact of the market performance.  For 
example, in Example 2, it is necessary to discuss the equity volatility and the fall in 
inflation and interest rates that caused difficulties for pension schemes over the last ten 
years.  Careful use of historical performance figures can help in such questions. 
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2.1 UK and US markets 

The following chart shows, in very rough terms, how the UK equity market has 
performed over the last 12 years.  There is only one plotted point per year, so a lot of the 
detail is missing, but for the purposes of SA6 it is the big picture that matters. 
 

 
 
As you can see, there are similarities (but also differences!) between the FTSE100 and 
returns on the US market: 
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Period to 2000 
 
During this period the UK market performed very well, in line with the performance of 
the US market at the time.  The main driving forces behind the market were the IT 
bubble and falling inflation.  The IT bubble pushed shares strongly upwards on 
expectations of monstrous profits in a brave new world.  Inflation (for example in the 
UK) fell from around 5% pa in 1995 to 2.5% pa in 1999.  At the same time, long 
interest rates were falling, partly due to lower and stable inflation, and partly due to the 
introduction of a European common currency, which had the effect of driving all bond 
yields down to the lowest common denominator.  At the start of this period many 
economies in Europe (including the UK) had budget surpluses – ie the government 
spent less than it received in taxation. 
 
The effect of this on pension schemes was mixed.  Most schemes (particularly in the 
UK and the US) had asset portfolios that were very close to a peer group average, and 
which contained a high proportion of equities.  The effect of falling interest rates was 
offset by strong equity growth, and surpluses were common. Indeed this was a time 
when contribution holidays to remove surplus were still commonplace. 
 
2000 to 2002 
 
This was an eventful period when equity markets fell and interest rates remained low.  
The main causes were the bursting of the IT bubble and the loss of confidence that 
followed.  In addition, the events of 9/11 and the introduction of international tensions 
in Afghanistan played a major role, along with some accounting scandals in the US that 
lead to the demise of some large companies. Central banks pushed interest rates as low 
as possible to fend off recession.  European growth rates at this time were very poor, but 
the UK and US escaped with only modestly lower growth.  During this time the UK 
public spending increased considerably, and the budget moved into significant deficit.  
Because of the higher level of growth in the UK than in Europe, the UK deficit 
remained lower than that of Germany and France. 
 
The impact of these market movements was quite profound.  Pension scheme deficits 
appeared, and were put in the spotlight due to new accounting standards.  This caused 
many to try to sell equities and buy bonds, which further aggravated the situation.  Life 
insurance companies found that solvency was under pressure, and were forced to sell 
equities to maintain solvency.  The combination of accounting standards, the Myners 
report (which suggested that a move away from peer group matching would be good) 
and chaotic stock markets lead to a number of important changes, and started the trend 
towards more liability driven investment approaches. 
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2003 to 2006 
 
During this period the market advanced steadily, almost reaching its earlier highs. 
Despite further terrorist uncertainty and the war in Iraq, economic growth was robust 
and equity markets grew in confidence.  Falling equity risk premiums around the world 
lead to increasing equity prices.  Short-term interest rates remained low which boosted 
economic growth but also fuelled the increase in house prices, particularly in the UK, 
US and some European countries (such as Spain).  Strong growth in some emerging 
economies such as China and India began to cause shortages in commodities, which in 
turn began the rise in commodity prices.  The budget deficit in the UK grew to more 
than 3% of GDP, and in excess of £30bn per year.  The true extent of the deficit was 
however being hidden by a bank lending bubble which was building up ready for a 
crash.  Fortunately, due to the demand for bonds from the pension industry, the issuance 
of bonds was easily absorbed by institutions and yields remained low.  Retrospectively, 
it is possible to see that this period was fuelled by easy credit, low interest rates, and 
low corporate bond yield premiums.  This was the bubble that was about to burst. 
 
During this period, the pensions industry saw a continued move towards de-risking 
company balance sheets, which often involved either closing schemes or following an 
LDI approach.  Some companies used improved profitability to repair the deficits in 
their company schemes.  Deficits were also improving due to strong equity 
performances and some companies were keen to lock in the existing deficit before any 
unexpected problems arose. 
 
2007 to 2010  
 
The sub-prime crisis began to affect sentiment in the US and subsequently in the UK.  
House price falls in the US (and elsewhere) affected consumer confidence and left the 
more aggressive banks with a lot of potentially poor quality mortgages, which were not 
covered by the value of the houses.  Due to securitisation and structured lending, these 
problems affected everyone, and an air of mistrust began to envelop the banking sector.  
This culminated in the nationalisation of Northern Rock in the UK and problems with 
Bear Stearns and Lehman brothers in the US, and led banks to reduce substantially the 
amount of credit that they were willing (or able) to extend to consumers.  During this 
period of uncertainty, equity prices fell substantially and volatility increased 
significantly in the equity market.  Commodity-based companies were initially the 
exception to this, as the surge of commodity prices continued and oil prices rose above 
$140 per barrel but then fell again to around $100 per barrel.  Commodity prices then 
fell back to previous levels.  Bond yields remained low. Central banks reduced short-
term interest rates to almost zero, and the UK and US began aggressive quantitative 
easing.   
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2011 onwards 
 
As the economy faltered, bank tax revenues fell and unemployment rose (again a 
function of the bank bubble bursting). The budget deficits of major countries rose 
enormously, leaving the UK in a worse position than many other European countries.  
However, due to the demand from pension funds, the continued belief that inflation was 
under control, and the Bank of England’s policy of quantitative easing, yields on bonds 
continued to decline. 
 
The Eurozone crisis began to take centre stage.  Greece, Cyprus, Ireland and Portugal 
all required European and IMF bail outs from funds provided by Germany, France and 
to a lesser extent, the UK.  The US has seen its government bond credit rating reduced 
but this had little effect on bond prices. 
 
During this latter period, equity volatility continued to fuel the drive towards de-risking, 
closing schemes and LDI.  Due to the fact that the problems were most acute in the UK 
and the US, where borrowing levels were much higher than elsewhere, and where house 
prices had risen far further than elsewhere, the pound remained at a lower level than 
historically, and the US dollar also struggled (but to a lesser extent).  This underlined 
the advantage for institutions of having a diversified asset portfolio. 
 
More recently quantitative easing has been scaled back in the US − in the UK no QE 
has been carried out for quite a few years, but the outstanding gilt holdings by central 
banks is very large (£375bn).  The new UK central bank governor has indicated that he 
does not foresee the gilt holdings ever being unwound.  Greek deficit worries and 
austerity have come back to the fore.  The UK deficit, which was meant to be 
eliminated in the 5-year term of government, has only been reduced by less than a half 
to a forecast £80bn for 2016.  The reason for this is that, although the population of the 
UK has surged, which leads to an increase in GDP, this has not been matched by an 
increase in tax revenues.  Government costs have only been modestly reduced compared 
to other countries in the Eurozone.  Growth in China has shown signs of weakening, 
which has lead to considerable uncertainty on the world markets, and on a local level, 
the Brexit vote has reduced clarity a little. 
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2.2  Europe 

The following chart shows (again in rough terms) the economic growth rates 
experienced in Germany.   

 
The figures for other European countries would be different, and Spain, Greece and 
Portugal have suffered more severe recessions.  For example, Greek economic growth 
rates after 2008 (according to figures by the World Bank) have been –0.2% (2008), –
3.1% (2009), –4.9% (2010), –7.0% (2011) and –5.7% (2012) which shows the 
difficulties experienced by some European countries. 
 
The German graph above shows the difficulties experienced in Europe’s largest 
economy in the early years of this century and the effect of the financial crisis.  
Unemployment remained high throughout most of the 2000s at around 8% for 10 years 
in Germany, but has fallen recently (2016).  In other European economies the rates of 
unemployment rose to as high as 20%, and up to 50% in younger workers.   
 
The European banks were affected by the credit crunch problems and some large 
German, Swiss and French banks were forced to write off large sums of money and 
resort to government aid.  Although this had an effect on the economies, it was not as 
great an effect as it was in the UK and US where the banking systems represent a larger 
proportion of the economy.  The major European economies are affected by uncertainty 
in the US and Chinese markets, because these are large export markets for them.  The 
Eurozone dealt with the government deficit problems of many of its nations, but was 
then faced with a migration problem with knock-on political ramifications.  The ECB 
has embarked on quantitative easing to ease the problems in the banking sector. 
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Question 11.3  

A pension scheme wishes to hedge exposure to the Euro.  What instruments might it 
use, how would it set up the overlay and how would it maintain the overlay on an 
ongoing basis? 

 
Because many European countries operate their pension schemes in a very different 
way (more like an insurance contract), they are not affected by equity volatility in the 
same way as those in the US and the UK.  LDI has not had the same effect in Europe as 
it has in the UK.  On the other hand, European companies did not benefit from the 
equity market returns over the 80s and 90s, as UK companies did). 
 
 

2.3 Japan 

In many ways, the difficulties experienced by Japan since the early 1990s are similar to 
what the UK and US experienced during the banking crisis.  (History never repeats 
itself, but it sometimes rhymes!)  Asset prices were very high, and banks extended loans 
secured on those assets until eventually the bubble burst.  The banking sector was very 
weak for more than a decade and the government increased spending to help push the 
economy out of recession.  The Central Bank of Japan also resorted to quantitative 
easing during this time to inject cash into the economy. 
 
The following long-term chart of the Nikkei index shows how the Japanese market has 
performed: 
 

 
 
Japanese interest rates and inflation have been very low for a long time.  Deflation was 
a problem at times over the last two decades. 
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UK pension schemes that have invested in Japan have had a difficult time over the last 
25 years, although in currency terms the Yen has been strong.  The Japanese economy 
benefits from its position in the world and its relationship with some developing 
economies in the East.  Japanese bond yields have been very low (almost zero) for more 
than a decade because of the low or negative inflation. 
 
The economy was badly impacted by the tsunami in early 2011.  The cost of rebuilding 
was estimated to be around $50bn, which is being financed by more government debt.  
However, many are saying that the government has already issued enough debt and in 
these times of sovereign debt crises, taxes should be raised to pay for the rebuilding.  
This would further weaken the economy. 
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3 Current market yields 

In some circumstances you may be required to demonstrate your knowledge of current 
market yields.  The following table contains the most important items, updated as at 
May 2016, but you should keep an eye open for any major changes in these.  The table 
contains some empty cells for you to use to add the up-to-date yields as you get close to 
the exam.  In SA6 it is rarely essential to know the yields and PEs to the second decimal 
place, but a broad idea to within a half percent is recommended. 
 

 
 
 
Most of these can be obtained from the back few pages of the weekend FT, and the 
others (inflation and commercial property rental yields) can be found on the internet.  
The sections that are shaded are less important from an exam perspective. 
 
 
  

UK US Japan Europe UK US Japan Europe

Short-interest rate 0.5% 0.5% 0.0% 0.0%

Equity market PE 17

Equity market dividend yield 3.9% 2.2% 2.3% 3.7%

10 year bond yield 1.9% 1.8% 0.6% 1.7%

10 year Index-linked real  yield -1.0%

Ultra-long gilt yield 2.2%

Ultra-long index-linked real yield -0.8%

Inflation (CPI - the RPI is higher) 0.2%

Property rental yield 5.6%

Corporate spread over gilt "AA" 0.8%

Corporate spread over gilts "A" 1.5%

May-16 Review nearer exam!
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4 Major indices in the main markets 

4.1 Common national equity indices 

Many of the most important indices were described in the Core Reading for 
Subject ST5.  These are: 

 FTSE Global Equity Index Series.  These cover the equity markets in 30 
different countries.  Each index is given in a variety of different currencies.  
There is a gross dividend yield figure for each index.  As well as individual 
countries being covered, there are also indices for larger geographical areas 
(Pacific Basin. North America, the world excluding Japan and so on). 

 
 Morgan Stanley Capital International Indices.  Morgan Stanley produces an 

enormous number of different indices (over 3,000).  These include country 
indices, area indices (eg Europe excluding the UK, Far East including Japan 
etc), industry indices, GDP indices and so on.  The World Index is probably the 
most widely used of these. 

 

Question 11.4  

What do you think a GDP index is? 

 
 USA:  Dow Jones and Standard & Poor’s.  The Dow Jones Industrial 

Average is the most widely quoted US stock index.  It is an unweighted 
arithmetic average of 30 large company stocks.  As an unweighted average, 
changes in smaller stock prices may have undue influence on the value of the 
index.  In addition, changes to the composition of the index are made 
infrequently, so that the stocks used may not be the most appropriate ones. 

 
The S&P500 is a market-weighted arithmetic index of 500 large US stocks.  
Most of these are quoted on the New York Stock Exchange, but some are traded 
through NASDAQ and others through the American Stock Exchange.  There is 
also an S&P100 (large stocks), a MidCap 400, a SmallCap600 and a 
Supercomposite 1500 (made up of the 500, the 400 and the 600). 
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 Japan:  Nikkei and Topix.  The Nikkei 225 is an unweighted index, modelled 
on the Dow Jones Industrial Average.  Again its constituents are not changed as 
frequently as they might be, so some older and less important firms form part of 
the index.  The Topix index is more representative of the Japanese market as a 
whole.  It has approximately 1,450 stocks at present in the index, and they are 
market capitalisation weighted within the index.  It is managed by the Tokyo 
Stock Exchange itself and includes free float adjustments for each stock (ie the 
number of shares is adjusted to strip out the holdings by parent companies, 
government or cross shareholdings with other companies). 

 
 Germany: DAX.  The Dax 30 index (Dax is short for Deutscher Aktienindex) is 

published by the Frankfurt Stock Exchange.  It is an index of 30 stocks, the 
components of which are not changed regularly.  Unusually the index is a total 
return index.  Dividends arising on the index components are assumed to be 
reinvested immediately in the underlying equities.   

 
 France:  CAC.  The CAC 40 is the most widely used French market index.   
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5 Other important indices 

Some other indices or index series that may be important to global investors are 
listed below.  A list of the main indices in over 60 countries is published in the 
Financial Times daily. 
 
Most indices are calculated on a free-float basis including indices provided by 
FTSE and MSCI which switched to this basis near the end of 2001.  The German 
DAX is now also using free-float adjustments. 
 

Question 11.5  

What are the advantages of using only free-floats to calculate a major international 
investment index? 

 
 

5.1 Construction 

Indices can be constructed on an arithmetic or geometric basis.  Although there 
are precious few these days that use a geometric basis.  Indices can vary based on 
how the index components are weighted and how dividends are accounted for.  
There are also total return indices which allow for dividend re-investment as well 
as net total return indices where withholding tax would be deducted from the 
dividend before re-investment.  Total return indices are more representative of 
the return an investor would expect if replicating the index and not subject to 
any additional taxes on capital gains or income. 
 
Most indices are market-value weighted such that allocation of each component 
stock is dependent on the relative size (market-capitalisation) of the company.  
Thus, a relatively small shift in the price of a large company will have a larger 
impact than for the same relative shift for a smaller company.   
 

Question 11.6  

What percentage (approximately) of the FT All Share Index is comprised of shares in 
the FTSE100 index? 
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The performance of these indices are more representative of the performance of 
a portfolio which replicates the index since an investment manager would 
typically construct a portfolio with a higher proportion of the larger stocks, 
which tend to be less volatile and therefore less risky, compared to the smaller 
stocks.  This rationale is also justified by the key conclusions from modern 
portfolio theory whereby the most optimal investment strategy for any investor is 
to hold a balanced portfolio of stocks across the market where the amount held 
is proportionate to each company’s market-capitalisation.   
 
Usually, only those shares which are available to the public or free float, are 
taken into account in determining the market capitalisation.  This ensures that 
index funds can efficiently replicate the index.   
 
There are also price-weighted indices such as the Nikkei 225 and Dow Jones 
Industrial Average whereby the price of the component stock is the only factor in 
determining the weight of the underlying component.  Therefore, the price 
movement of a single security could heavily influence the value of the index 
despite the dollar shift being less significant in highly valued issues and where 
the relative size of the company is not accounted for. 
 
A price-weighted index, which you will have encountered in Subject ST5, uses a simple 
average of the (say) 100 selected shares to generate the index value. 
 
 

5.2 Fundamental indices 

Fundamentally based indices were introduced in mid 2000s and are indices in 
which stocks are weighted by one of many economic fundamental factors, 
especially accounting figures, or by a composite of several fundamental factors. 
 
An example might be an index that weights companies by revenue, or perhaps weights 
countries by GDP and companies within each country by market cap. 
 
A potential benefit with composite fundamental indices is that they might 
average out specific sector biases which may be the case when only using one 
fundamental factor such as market capitalisation or price.  The rationale behind 
the fundamental index methodology is that underlying corporate accounting 
figures may be more accurate estimators of a company's intrinsic value, rather 
than the listed market value of the company, ie that one should buy and sell 
companies in line with their accounting figures rather than according to their 
size or market price.  In this sense fundamental indexing is linked to fundamental 
analysis:  
 
 http://en.wikipedia.org/wiki/Fundamental_Analysis 
 



Page 22  SA6-11: Historical behaviour of asset classes and investment indices 
 
 

© IFE: 2017 Examinations The Actuarial Education Company 

The fundamental factors commonly used by fundamental index managers are 
sales, earnings, book value, cash flow and dividends.  More esoteric factors 
could also include the number of employees. 
 
 

5.3 EURO STOXX 50 Index 

This is Europe’s leading blue-chip index for the Eurozone. 
 

Question 11.7  

Try to list all the countries you think will be included in the “Eurozone”. 

 
 

5.4 S&P indices 

As well as the S&P Composite and related indices, there are two main series of 
S&P emerging market indices.   
 
The Global Indices are constructed to represent a wide measure of the local 
market performance.  
 
The Investable Indices are a sub-set of the global indices, incorporating only 
those stocks which can legally and practically be invested in by overseas 
investors. 
 
 

5.5 NYSE Composite, Amex Composite and NASDAQ Composite 

These measure the overall level of the corresponding three US markets. 
 
 

5.6 Russell 2000 

This is an index of 2000 US small capitalisation companies. 
 
It is constructed and maintained by the Frank Russell company.  The largest 3,000 US 
companies by market capitalisation are chosen on a fixed date each year, and the top 
1,000 of these form the Russell 1,000, the remainder going to make up the Russell 
2,000.  There are sub-indices (the Russell 2,000 growth index and the Russell 2,000 
value index).  The growth index contains stocks that are deemed to have high future 
expected growth, the value index contains stocks with lower future expected growth. 
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Question 11.8  

What is the point of subdividing the index in this way? 

 
 

5.7 Hang Seng 

This is the main index of the Hong Kong Stock Exchange. 
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6 Fixed interest indices 

6.1 Citigroup World Government Bond Index 

This is one of the most widely used global bond indices.  It is a market 
capitalisation weighted index covering government bonds in over twenty 
different markets.  Country eligibility is determined based on market 
capitalisation and investability criteria.  Sub-indices by maturity and country are 
also produced. 
 
 

6.2 J P Morgan Government Bond Index 

This global government bond index is fairly widely used in the UK. 
 

Question 11.9  

What restrictions would you impose on the bonds to be included in a world bond index? 

 
 

6.3 Fixed-interest indices providers 

Many of the major investment banks now create their own fixed-interest indices, 
on a regional or country basis.  These range from broad market indices that seek 
to capture the investable universe of bonds in a market, to niche indices that 
apply quantitative screens in their construction and can form a basis for 
investors in a bespoke or actively managed investment product. 
 
The Barclays Capital Aggregate Bond Index is the most widely used broad 
market index within the US investment grade bond market, and includes 
Treasury securities, Government agency bonds, Mortgage-backed bonds, 
Corporate bonds, and some foreign bonds that are traded in the USA. 
 
Other widely used index families include the Markit iBoxx indices that cover the 
Euro, Sterling, Asian and US Dollar investment grade bond markets.  
 
Within the CDS markets the most widely used indices are the Markit iTraxx 
indices that cover the Euro and Asian CDS markets, and the Markit CDX indices 
that cover the US CDS market.  They adopt an equal weights approach to index 
construction. 
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There has been much more attention in recent years on bond management and liability 
matching in general.  The rise in popularity of the iTraxx and iBoxx indices has 
accompanied this change, and the indices are now amongst the most commonly used in 
pension fund fixed interest performance management.  iBoxx indices are available split 
by market (UK, US ...) and currency, but also by: 

 government and corporate  

 collateralised corporate bonds, uncollateralised and securitised 

 credit rating within each category (eg AAA collateralised, A collateralised, ...) 

 inflation-linked and fixed interest 
 
As you can see they are very flexible and very popular for building up exactly the right 
benchmark for a bond manager. 
 
iTraxx indices are useful in the credit derivative markets.  There are indices that 
represent a collection of the most liquid credit derivatives in the major markets, and 
these indices allow market participants to keep in touch with (and to trade on) changes 
in credit margins. Credit derivatives are actually available on the indices themselves, 
such as first-to-default CDOs on the basket of names included in the iTraxx index.  The 
indices are split by: 

 financial and non-financial 

 sector within the non-financial grouping 

 tranche for securitisation bonds that are issues in several tranches 
 
More information is available at the following website: 
 
http://www.markit.com/en 
 
 

6.4 Ethical stock market indices 

Ethical investing has become a more integral part of investment management 
following pressure from a variety of sources to encourage institutional investors 
to improve their governance.  For example, in 2010, the Organisation of Islamic 
Cooperation 
 
 http://www.oic-oci.org/oicv2/home/?lan=en 
 
announced the initiation of a stock index that complies with Islamic law’s ban on 
alcohol, tobacco and gambling.   
 
 http://www.britannica.com/EBchecked/topic/538793/Shariah  
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Other examples include:  

 the Dow Jones Sustainability Index  

 the FTSE4Good Index. 
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7 Constituents of an index 

When analysing the performance of indices over a long time period, care should 
be taken to understand the degree to which there have been changes to the 
constituents of the index arising from systemic changes to the industry.  For 
example, before the financial crisis, AAA-rated issues in particular from the 
financial sector formed a large proportion of the generic investment grade 
corporate bond indices.  Following the financial crisis a significant number of 
corporations were downgraded with a large reduction in the proportion of issues 
coming from the financial sector and AAA-sectors.  Similarly, the weight of BBB-
rated issues increased substantially. 
 
The table below sets out the weight of each rating category (based on the total 
face value of the bond) for the US Corporate Bond index.  AAA bonds now 
constitute less than 1% of the US Investment Grade market.  Moreover, only 12 
companies constituted the AAA category in December 2013, compared with just 
over 30 companies in 2003. 
 

Weight (face value) by rating 
Rating Dec 2015 Dec 2009 Dec 2004 
AAA   1.4%   0.9%   5.3% 
AA 11.5% 17.2% 16.7% 
A 41.1% 43.4% 38.0% 
BBB 46.0% 38.6% 40.0% 
 
Source: Merill Lynch US Corporate Investment Grade Index 
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8 Appendix – data sources 

Note:  All the figures in this chapter are given for illustrative purposes only and 
they should not be relied upon for any use other than that intended. 
 

8.1 Table 1  

Copyright © 2016 Elroy Dimson, Paul Marsh and Mike Staunton 
 
Source: Credit Suisse Global Investment Returns Sourcebook 2016; Elroy 

Dimson, Paul Marsh and Mike Staunton, Triumph of the Optimists:  
Princeton University Press, 2002 and subsequent research 

 

8.2 Table 2 

Barclays Equity-Gilt study, 2016 Edition.  Conversions between nominal and real 
returns have been made using the Cost of Living Index from this publication. 
 

8.3 Table 3 

Source: Bank or America Merrill Lynch Bond Indices. 
 
 
 
BACKGROUND REFERENCE 
 
Financial, economic and investment dataset commissioned by the Society of 
Actuaries in Ireland available on the SA6 Resources page. 
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Chapter 11 Summary 
 
Historical market returns 
 
The UK and US equity markets had risen steadily until the end of the 1990s.  The crash 
in the early 2000s and the credit crisis caused major setbacks, but stock market levels 
have been high in recent years. 
 
The Japanese equity market has performed very poorly since 1990.  However, recent 
performance has recovered. 
 
Most major equity markets fell back in 2000, 2001 and 2002, recovered in 2003 to 
2007, fell rapidly in 2007 & 2008 and have recovered in the period 2009 to 2016. 
 
Bond market returns have been relatively high both in the UK and the US over the last 
15 years. Government deficits are still casting a cloud over some government bond 
markets but quantitative easing (QE), or the threat of QE is keeping prices high.    
 
Short-term nominal interest rates have remained low over the last ten or more years.  
The levels of interest rates and inflation in the late 90s and 2000s have been much lower 
than those experienced in the 70s and 80s.   
 
For each of the major markets it is useful to know:  

 the shape of equity returns over the previous 10 years 

 the average equity returns in each of the last two decades 

 the average bond returns over the last 10 years and how they compare with 
equity returns 

 the events or factors that caused the returns in the tables 
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Investment indices 
 
The main indices used to track the UK equity market are the FTSE 100, the FTSE 250 
and the All-Share index. 
 
It is useful to know basic details about each of the following indices: 

 FTSE Global Equity Indices  (including European series: Eurotop100, 
FTSEuroFirst) 

 Morgan Stanley Capital International indices 

 Dow Jones 

 S&P (including 500 and emerging market Global and Investable indices) 

 Russell 1000 & Russell 2000 

 Nikkei & Topix 

 DAX 

 CAC 

 Hang Seng. 
 
Fixed interest indices 
 
The FTSE Government securities indices are also used to track the performance of UK 
bonds.  Bond indices are generally more difficult to create, as there are many different 
opinions on a bond’s credit rating, and there are many types of bonds, so categorising 
them into subsectors is tricky.  Less than 1% of “investment grade” bonds in the US are 
now rated AAA.  You should also know the details of: 

 Citigroup World Government Bond Index 

 JP Morgan World Government Bond Index 

 Markit iBoxx and iTraxx. 
 
Other indices 
 
There are indices created for ethical funds, and there are indices created that use 
weightings based on fundamental factors.  
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Chapter 11 Solutions 
 
Solution 11.1  

 
There are a variety of different possible answers here.  For example, you might use: 
 
 FTSE100 
 
 S&P 500 
 
 Topix 
 
There are many other possible answers. 
 
 
Solution 11.2  

 
1) A sterling crisis.  If sterling begins to slide on the foreign exchange markets, 

then the Bank of England will be forced to take action as part of its core remit to 
ensure “financial stability”.  This will involve increasing interest rates to 
whatever is required to stabilise the currency, irrespective of the impact on the 
domestic environment.  What could cause such a sterling crisis is hard to say, 
but a political crisis or a government debt crisis would be two possibilities. 

 
2) High inflation.  The bank of England would have to tackle inflation if it was 

significantly outside the target range.  What could cause high inflation is again 
hard to say, but banking bubble leading to a lending expansion, or an overseas 
event leading to spikes in raw material and energy (oil) prices would be 
possibilities. 

 
3) A debt crisis.  If investors lose confidence in the government’s ability to contain 

the national debt, then the source of funds would dry up and debt auctions would 
not be fully subscribed.  If the deficit cannot be quickly turned into a surplus 
(which would indeed be difficult) and infrastructure borrowing cannot be 
quickly unwound, then the government would have to borrow at higher yields.  
If long-term yield rise significantly, then short-term rates would have to follow 
to ensure that there is still demand for cash products.  
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Solution 11.3  
 

What instruments would it use? 
 
Typically currency forwards, but currency futures are also used.  Swaps are a 
possibility, but since they are harder and more expensive to set up, and do not achieve 
anything that forwards cannot achieve, they are less common. 
 
How would it set up the overlay? 
 
If the European equity portfolio has a market value of 200m Euros, then it would sell 
200m Euros into sterling using a forward contract, for settlement in (say) a year’s time.  
By doing this, if the Euro falls against sterling, the value of the portfolio of equities falls 
in sterling terms, but the value of the forward currency contract rises correspondingly. 
 
How would it maintain the overlay on an ongoing basis? 
 
When the forward currency contract nears its term, the fund would not wish to have to 
raise 200m Euros to settle the contract.  It would therefore cancel the contract by buying 
200m Euros at the ruling rate, for settlement on the same date as the forward contract 
expires.  On the day of the forward currency expiry, the bank would both receive 200m 
Euros from the newest deal, and pay 200m Euros in respect of the original deal.  
Therefore the only net movements are in sterling, releasing the profit or loss from the 
two trades.  The fund would then Euro hedge the exposure again by taking out a new 
forward currency contract to sell 200m Euros in another year’s time. 
 
As the value of the European equities changed on a day to day basis, the amount of 
Euros sold would have to be reviewed and rebalanced if necessary.  Dividends would 
also have to be taken into account. 
 
Credit risk with the investment banks offering the forward contracts would have to be 
continuously monitored. 
 
Portfolio management reports would have to be carefully reviewed to ensure that the 
appropriate net exposure is being reported to management and the fund manager 
himself. 
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Solution 11.4   
 

A performance index where the weights attached to each country reflect that country’s 
GDP rather than the overall market capitalisation of the stock market.  The effect of this 
is to reduce the contribution of countries where a high proportion of the overall industry 
is quoted (eg UK, Hong Kong), and increase the contribution from countries where the 
proportion of quoted companies is much lower (eg France, Germany). 
 
 
Solution 11.5  

 
It is simpler to describe the largest disadvantage in not using free-floats.  A large 
proportion of the market is now under management of index fund managers, and a great 
deal of other active funds are in fact monitored against index sector and stock 
weightings for performance purposes. 
 
If 100% of the shares of a large company were included in the index, when only (say) 
50% of the shares are available to the public, this could cause an artificial shortage of 
stock that might drive the share price up to inappropriate levels.  This is not a desirable 
outcome for any party, therefore it is better to include only the proportion of the shares 
(or a percentage close to the proportion of shares) that are available for trade in the open 
market. 
 
 
Solution 11.6  

 
Between 80% and 85% depending on market conditions. 
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Solution 11.7  
 

The Eurozone (countries that use the Euro, including principalities) consists of: 

 Austria 

 Belgium 

 Cyprus 

 Estonia 

 Finland  

 France 

 Germany 

 Greece  

 Ireland  

 Italy 

 Lithuania 

 Luxembourg 

 Latvia 

 Monaco 

 Malta 

 Netherlands 

 Portugal 

 Slovenia 

 Slovakia 

 San Marino 

 Spain 

 Vatican 
 

But it changes; so try to keep an eye on European affairs. 
 
 
Solution 11.8  

 
Stocks with lower expected future growth might be presumed to give a higher level of 
initial income, ie to have a higher dividend yield.  Different funds may wish to attract 
investors who want income rather than capital growth or vice versa.  A fund that invests 
specifically in higher yielding shares should normally be assessed against the value 
index, and so on. 
 
 
Solution 11.9  

 
The following restrictions might be imposed (and have been in practice): 
 
 Fixed coupon bonds only 
 
 Bonds with unusual features should not be included 
 
 Bonds should be attractive to all global investors (eg avoid bonds that are 

particularly attractive to local investors for tax reasons, say).  In particular bonds 
should be available to all investors, and not just restricted to local investors. 

 
 The most liquid bonds should be chosen to make up the index.  Bonds in smaller 

less liquid markets may need to be chosen with some care. 
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5.3 Actuarial Profession Standards, FRC-adopted guidance notes 
and non-mandatory resource material 

Professional standards often change and students are reminded of their 
obligations to check the state of APSs and TASs on both the IFoA’s and FRC’s 
website to ensure your competence is up-to-date. 
 
The following Actuarial Profession Standards (APSs) are applicable to work done 
by actuaries (they are divided into practice area for ease of reference). 
 
Guides on whistle-blowing, conflicts of interest, review of actuarial work and 
acting as an expert in legal proceedings have been published by the IFoA. 
  
 

5.4 General Insurance 

The General Insurance APS are: 
 
APS G1 – The Chief Actuary in Non-Life Insurance 
 
APS G2 – covers actuarial reporting for Lloyd’s syndicates writing US business. 
 
 

5.5 Life Insurance 

The Life APSs are: 
 
APS L1 – Duties and Responsibilities of Life Assurance Actuaries.  This covers 
overarching obligations for actuaries carrying out the statutory roles of Chief 
Actuary (for long-term business in a Solvency II firm), Actuarial Function Holder, 
With-Profits Actuary, Reviewing Actuary and Appropriate Actuary for firms 
transacting long term insurance business, and the relationships between them 
and the members who support those role holders.  This includes the role of the 
Chief Actuary under Solvency II. 
 
APS L2 – covers the communication regulations under The Financial Services 
and Markets Act 2000 (Communications by Actuaries) Regulations 2003 (FSMA 
Regulations).  It provides assistance to a Relevant Actuary who is thinking about 
communicating matters of which he/she becomes aware to the FCA in 
accordance with the FSMA Regulations.  “Relevant Actuaries” are Actuarial 
Function Holders and With-Profits Actuaries appointed by or in respect of UK 
authorised insurance companies and Friendly Societies; Appropriate Actuaries 
of Friendly Societies to which SUP 4 applies, the Lloyd’s actuary and syndicate 
actuaries to life syndicates. 
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5.6 Pensions 

The Pensions APS is: 
 
APS P1 – Duties and Responsibilities of Members Undertaking Work in relation 
to Pension Schemes: this sets out the specific practice area ethical obligations, 
including Practising Certificate obligations, that apply in addition to the 
Actuaries’ Code published by the IFoA for members operating in the pensions 
area.  This APS includes material on conflicts of interest with which actuaries 
need to comply. 
 
 

5.7 Finance and Investment 

APS D1 makes it a professional duty for the principal of an Authorised 
Professional Firm (APF) to ensure that, before their firm makes use of the FCA’s 
APF exemptions, the firm obtains a licence from the IFoA as an APF member of 
the DPB.  
 
 

5.8 Cross Practice Standards 

Cross practice standards apply to all members, regardless of what area they 
specialise in. The cross practice standards are: 
 
 APS X2 Review of Actuarial Work. This APS requires members to 

consider whether to apply work review to actuarial work they are 
responsible for and, if appropriate and proportionate, to ensure that 
review is applied to that work.  In addition to considering a review, 
members must also consider whether the review should be independent 
(ie performed by a peer not involved in the piece of work, though not 
necessarily employed elsewhere). 

 
 APS X3 The Actuary as an Expert in Legal Proceedings.  This APS sets 

out the principles for members to apply when instructed as an expert in 
relation to legal proceedings. 

 
 

5.9 Other Actuarial Profession Standards 

 APS Z1 – Duties and Responsibilities for Actuaries Working for UK Trust-
Based Pre-Paid Funeral Plans.  
 

 APS QA1- Quality Assurance for Organisations. 
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Question 4.5  
 

You are the investment advisor to the trustees of a pension scheme.  The trustees 
terminated the mandate of one of the scheme’s equity investment managers (Super 
Return Inc) and replaced them with a new equity investment manager (Thinking 
Portfolio Managers) over the course of the year.  At the end of the year the trustees 
review the scheme’s performance and have questioned the actual scheme return relative 
to the benchmark.  The trustees have asked you to produce a report on the performance. 

 
 Period 1 Period 2 Transition 

Period 
Period 4 Period 5 

Domestic Equities value 3,500,000 3,000,000  
Domestic Equities return 9.0% 8.0% 7.0% 6.0% 8.0%
Benchmark return 11.0% 7.0% 7.0% 6.0% 5.0%

Overseas Equities value 4,000,000 3,000,000  
Overseas Equities return 4.0% 7.0% 6.0% 5.0% 7.0%
Benchmark return 5.0% 7.0% 5.0% 5.0% 8.0%

Small Cap Equities 2,000,000 1,000,000  
Small Cap Equities return 3.0% 6.0% 6.0% 4.0% 5.0%
Benchmark return 3.0% 6.0% 8.0% 4.0% 3.0%

Cash 500,000 3,000,000  
Cash return 1.0% 1.5% 2.0% 1.0% 3.0%
Benchmark return 1.0% 1.0% 2.0% 1.0% 2.0%

 
The values in the table above represent the values at the start of the period.  The trustees 
adjusted the allocation to equities and cash to $10 million at the start of the transition as 
shown in the table above. 
 
Both managers were measured against the same benchmark: 
 
 Domestic Equities 50% 
 Overseas Equities 30% 
 Small Cap Equities 15% 
 Cash 5% 

 
Assets are rebalanced at the discretion of the investment manager.  Following the 
transition, Thinking Portfolio Managers’ asset allocation was in line with the 
benchmark. No other rebalancing took place apart from during the transition period. 
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(i) Calculate the benchmark return and the portfolio return for the following: 
 
 (a) Super Return Inc (Periods 1 and 2 separately) 

 (b) Assets during transition (Period 3) 

 (c) Thinking Portfolio Managers (Periods 4 and 5 separately) [7] 
 
(ii) Calculate: 

 (a) the cash value taken out of the scheme at the start of the transition period. 

 (b) the total scheme portfolio return and benchmark return over the entire 
period. [3] 

 
(iii) Calculate for each period the returns attribution from: 

 stock performance for each asset class 

 stock performance at the total fund level 

 sector performance at the total fund level 
 
 showing whether the effect had a positive or negative impact on the performance 

of the portfolio relative to the benchmark. [8] 
 
(iv) Discuss how transition management could have been used during the portfolio 

switch to improve performance.  [4] 
   [Total 22] 
 
 
Question 4.6  

 
The following information relates to the performance of two investment trusts and their 
equivalent benchmark index over a three year period.  The annual risk-free rate of return 
over this period was 4% per annum. 
 

 Trust A 
 

   Trust B Index 

Annual return (% pa) 9.0 8.0 7.0 
Standard deviation (% pa) 13.5 9.5 6.5 
    
Correlation coefficient with index 0.36 0.75 1.00 

 
(i) Calculate four different risk-adjusted performance measures for each trust.  [8] 
 
(ii) Comment on the results from part (i), stating any limitations that apply to them.   
    [4] 
    [Total 12] 
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The assumptions stated above may not hold.  So additional factors include: 

– quantitative easing 

– irrational investor behaviour and regulatory/statutory pressures (for example, the 
pressures on pension schemes to hold gilts to match liabilities exerts pressure on 
real and nominal yields) 

 
 
Solution 4.5  
 
Comment 
 
This question is taken from Subject ST5, October 2011, Question 9. It demonstrates the 
performance measurement and attribution techniques that you should brush up on prior 
to sitting the SA6 exam.  In April 2016 the SA6 examiners decided to ask a reasonably 
long attribution question, so this material is definitely in the “examinable” list. 
 
(i) Benchmark return and portfolio return 
 
As preparation work we need to set out a table with the values of the fund as it 
progresses through the 5 periods and the same for the benchmark portfolio.  These 
returns are calculated using the formula: 
 
 1 (1 )t t tF F i-= +  
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Portfolio values  (all figures are in £000) 
 
 t = 0 t = 1 t = 2 

before 
transfer 

t = 2 
after 

transfer 

t = 3 
before 

rebalance 

t = 3 
after 

rebalance 

t = 4 t = 5 

Domestic 
equity 

3,500 3,815 4,120 3,000 3,210 5,255 5,570 6,016 

Overseas 
equity 

4,000 4,160 4,451 3,000 3,180 3,153 3,311 3,542 

Small 
cap 

2,000 2,060 2,184 1,000 1,060 1,577 1,640 1,722 

Cash  500 505 513 3,000 3,060 526 531 547 
Total 10,000 10,540 11,268 10,000 10,510 10,510 11,051 11,827 
 
Note that rounding errors may mean columns may not add exactly throughout the 
question. 
 
Benchmark values (all figures in £000) 
 
 t = 0 t = 1 t = 2 

before 
transfer 

t = 2 
after 

transfer 

t = 3 
before 

rebalance 

t = 3 
after 

rebalance 

t = 4 t = 5 

Domestic 
equity 

 5,000  5,550  5,939  5,000  5,350  5,315  5,634  5,916 

Overseas 
equity 

 3,000  3,150  3,371  3,000  3,150  3,189  3,348  3,616 

Small 
cap 

 1,500  1,545  1,638  1,500  1,620  1,595  1,658  1,708 

Cash   500  505  510   500  510  532  537  548 
Total 10,000 10,750 11,457  10,000  10,630  10,630 11,177 11,788 
 
Super return (periods 1 and 2) 
 

Portfolio return = 
11,268

1 0.1268
10,000

- =  or 12.68% 

 

The equivalent benchmark return = 
11,457

1 0.1457
10,000

- =  or 14.57% 
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Assets during transition 
 

Portfolio return = 
10,510

1 0.051
10,000

- =  or 5.1% 

 

The equivalent benchmark return = 
10,630

1 0.063
10,000

- =  or 6.3% 

 
Thinking portfolio managers (periods 4 and 5) 
 

Portfolio return = 
11,826

1 0.1253
10,510

- =  or 12.53% 

 

The equivalent benchmark return = 
11,788

1 0.1089
10,630

- =  or 10.89% 

 
(ii) Amount of cash withdrawn and returns over the entire period 
 
The amount of cash withdrawn = £11,268,000 - £10,000,000 = £1,268,000 
 
The portfolio return over the period is 
 
 (1.1268) (1.051) (1.1253) 1 0.3326¥ ¥ - =  or 33.26% 

 
The benchmark return over the period is 
 
 (1.1457) (1.063) (1.1089) 1 0.3505¥ ¥ - =  or 35.05% 

 
(iii) Performance attribution 
 
Stock performance for each class 
 
The stock selection profit in the first quarter in domestic equities would be 
(9% 11%) 2%- = - , and on a “weighted” basis would be (9% 11%) 0.35 0.007- ¥ = -  

or –0.7%.  In the second quarter it would be (8% 7%) 1%- = +  or on a weighted basis 

3,815
(8% 7%) 0.0036

10,540
- ¥ =  or 0.36%. 
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The full table of unweighted results (which cannot be summed or totalled) is as follows: 
 

 t = 1 t = 2 t = 3 t = 4 t = 5 
Domestic equity –2% 1% 0% 0.0% 3% 
Overseas equity –1% 0.00% 1% 0.0% –1% 
Small cap 0.0% 0.00% −2% 0.0% 2% 
Cash  0.0% 0.5% 0.0% 0.0% 1% 
 
The full table of weighted results is as follows: 
 

 t = 1 t = 2 t = 3 t = 4 t = 5 Total 
Domestic equity –0.7% 0.36% 0.0% 0.0% 1.51% 1.17% 
Overseas equity –0.4% 0.00% 0.3% 0.0% –0.3% –0.4% 
Small cap 0.0% 0.00% –0.2% 0.0% 0.3% +0.1% 
Cash  0.0% 0.02% 0.0% 0.0% 0.05% 0.07% 
Total –1.1% 0.38% 0.1% 0.0% 1.56% 0.94% 
 
The total performance is shown in the final column for each sector.  
 
Stock selection profit for the fund over the whole period 
 
The stock selection profit for the whole fund in each period is shown at the bottom of 
each column in the table, leading to an overall stock selection profit of +0.94%. 
 
Sector performance at the total fund level 
 
Since the sector performance is the balance between the overall outperformance and the 
amount attributed to stock selection, the quickest way to complete this section is to 
define the sector selection as the balance.  This gives the results shown in the table 
below. 
 

 t = 1 t = 2 t = 3 t = 4 t = 5 Total 
Overall 
outperformance 

–2.1% 0.33% –1.2% 0.0% 1.56% 1.4% 

Stock selection –1.1% 0.38% 0.1% 0.0% 1.56% 0.94% 
Sector selection –1.0% –0.05% –1.3% 0.0% 0.00% –2.35% 
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This shows that the overall sector allocation profit over the whole period was –2.35%. 
 
If the examiner had asked for a breakdown of the sector allocation profit we could have 
created the following table which shows the profit by sector and by period. 
 

 t = 1 t = 2 t = 3 t = 4 t = 5 Total 
Domestic equity –0.53% –0.07% –0.14% 0% 0% –0.73% 
Overseas equity –0.25% 0.04% 0.00% 0% 0% –0.21% 
Small cap –0.23% –0.03% –0.09% 0% 0% –0.34% 
Cash  0.00% 0.00% –1.08% 0% 0% –1.07% 
Total –1.0% –0.05% –1.30% 0% 0% –2.35% 
 
The calculations are made by looking at the overweight position or underweight 
position in each sector at the start of each period, and multiplying it by the 
outperformance of the sector relative to the whole benchmark.  So for example, in 
domestic equities in the first period we have  
 
 (0.35 0.5) (11% 7.5%) 0.0053- ¥ - = -  or –0.53% 

 
where 7.5% was the performance of the benchmark overall in the first period and 11% 
was the performance of the domestic equities in the benchmark in the first period. 
 
Likewise (but slightly more difficult) in the second period for domestic equities we have 
 

 
3,815 5,550

(7% 6.57%) 0.0007%
10,540 10,750

Ê ˆ- ¥ - = -Á ˜Ë ¯
 or –0.07% 

 
(iv)  Transition managers 
 
Transition managers can be made responsible for the fund performance during the 
transition period.  This would have avoided having so much in cash in period 3, which 
badly affected performance.  A transition manager could have managed the fund against 
a benchmark of the client’s choosing. 
 
Transition managers could have used derivatives to make sure the fund was quickly and 
efficiently transformed into the new shape. 
 
Transition managers have expertise in large trades that fund managers do not. 
 
Transition managers can sometimes find other fund managers who may want to do the 
reverse transaction, and therefore be able to “cross” large parts of the fund between 
managers rather than sell it through the market. 
 



Page 14  SA6: Q&A Bank Part 4 – Solutions 

© IFE: 2017 Examinations  The Actuarial Education Company 

Solution 4.6  

Comment 
 
This question is taken from Subject ST5, April 2014, Question 4.  It represents the sort 
of risk-adjusted performance calculation that might be expected in Subject SA6. 
 
 
(i) Four risk-adjusted performance measures 
 
 The table below shows the results for Trust A and Trust B using the following 
formulae: 
 

 the Treynor measure:  
p

p

R r
T

b
-

=  

 the Sharpe measure:  p

p

R r
S

s
-

=  

 the Jensen measure:  ( )p p mJ R r R rbÈ ˘= - + -Î ˚  

 the pre-specified standard deviation:  m
p p

m

R r
R r s

s
È ˘-- +Í ˙
Î ˚

 

 
 

 Trust A Trust B 

Beta 2

0.36 0.135 0.065
0.74769

0.065

¥ ¥ =  1.0962 

Treynor 
0.09 0.04

0.06687
0.74769

- =  0.03649 

Sharpe 
0.09 0.04

0.37037
0.135

- =  0.42105 

Jensen 
0.04 0.74769 (0.07 0.04) 0.06243bR = + ¥ - =

Added value = 0.09 − 0.06243 = 0.02757 
0.007114 

Pre-specified 
0.135

0.04 (0.07 0.04) 0.10231
0.065bR = + ¥ - =  

Added value = 0.09 − 0.10231 = −0.01231 
−0.00385 
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(ii) Comment on the results and limitations 
 
 Timescales: the data has been collected over three years.  A different period may 

have given different results. 
 

 There is no guarantee that future performance will relate to that of the past. 
 

 It is not clear whether costs have been allowed for the performance of the 
portfolio 
 

 Objectives and constraints: it may be more relevant to look at the performance 
relative to liabilities that are being hedged. 

 
Limitations specific to risk-based measurement 
 
 The formulae used rely on the Capital Asset Pricing Model.  If the assumptions 

on which this is based are not accepted then the results are not reliable. 
 
 
Solution 4.7  

(i) Index-tracking 
 
Index-tracking is consistent with the idea that the stock market is “efficient” – further 
research will not increase returns. [1]  
 
It might be sensible to track a wider index (eg FTSE All-Share index) than the 
FTSE 100.  [½]  
 
In particular, the sector weightings of the top 100 companies may not be representative 
of the whole market.  For example, the top 100 companies are biased towards multi-
national companies operating overseas, and away from the UK economy. [½]  
 
It may not be necessary to buy all of the shares in the index.  By buying a carefully 
selected (ie well diversified) group of, say, 30 shares costs would be reduced with only 
a small penalty in terms of tracking error. [1]  
 
The constituents could be selected using a suitable multi-factor model to reduce 
tracking error – called optimisation. [½] 
 
Good tracking can also be achieved using sampling approach whereby the fund is 
matched to the index by sector, but not all of the index components are added to the 
fund within each sector. [½]  
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