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Subject SA5 
 
 

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 2017 Student Brochure for more details. 

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

Answer Bank that will make them suitable for study for the 2017 exams. 
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1 Changes to the Syllabus objectives and Core Reading  

1.1 Syllabus objectives  

The wording of syllabus objective (i) has been changed to remove reference to CAD 
directives.  It now reads: 
 
(i) Discuss the assessment of capital adequacy: 
 
 (i) for risk control purposes: 

 Capital and insolvency risk 

 Capital adequacy regulations, including the Basel Accords 

 Risk-based capital 
 
Previously syllabus objective (m) read as follows: 
 
(m) Determine the value of cash flows with embedded options: 

 
 Determine the cost and price-yield relationship of an embedded option in a 

series of cash flows. 
 

 Calculate option-adjusted spreads including the impact of prepay on 
Mortgage-Backed Securities. 

 
 Apply option-adjusted pricing techniques to Mortgage-Backed Securities 

and other financial instruments. 
 
The objective now reads: 
 
(m) Demonstrate a knowledge and understanding of embedded options, both in the 

context of an investment security and within the structure of a firm. 
 

1.2 Core Reading 

This section contains all non-trivial changes to the Core Reading.   
 
Chapters 1, 2, 4, 6, 12, 13, 16 and 17   
 
There have been significant revisions to all or parts of these chapters.  We have 
included replacement pages for the parts that have been revised.  In many cases this 
equates to the whole chapter where changes are numerous and spread out across all 
sections.   
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Chapter 0, section 8 
 
Many references have been altered in the list of further reading for this subject.  The 
section has been included as replacement pages at the end of this upgrade note. 
 
 

Chapter 3, section 1.2 
 
The paragraph that begins “The Bank’s operational decisions ...” has been amended to 
read: 
 
The Bank’s operational decisions on interest rate policy are made by a Monetary 
Policy Committee (MPC).  The MPC comprises nine members: the Governor, 
three Deputy Governors for Monetary Policy, Financial Stability and Markets & 
Banking, the Bank’s Chief Economist and four external members appointed 
directly by the Chancellor.  A representative from the Treasury also sits with the 
Committee at its meetings.  The Treasury representative can discuss policy 
issues but is not allowed to vote.   The MPC meets monthly and its decisions are 
announced immediately after the meeting.  Minutes of each meeting are 
published simultaneously with the interest rate decision.   
 
A paragraph later in this section has been slightly reworded: 
 
In response to the financial crisis, the Bank of England set up its Financial Policy 
Committee (FPC).   It is a macro prudential regulator which oversees regulation 
of the UK’s financial sector.  Its role is to monitor and identify potential risks in 
the financial system and to take action if it considers that dangerous patterns are 
creating systemic risk within the sector.  The FPC has eleven members: ten 
experts plus a non-voting member from HM Treasury, who meet at least four 
times a year.  There is overlap with the MPC through the Governor of the Bank of 
England plus Deputy Governors for Monetary Policy and Financial Stability.  The 
other positions include the deputy Governor for Prudential Regulation, the CEO 
of the FCA plus the Executive Director for Financial Stability and four external 
members.  A representative from HM Treasury again attends, but cannot vote.  
The FPC is also responsible for the Bank of England’s bi-annual Financial 
Stability Report.  
 
The first few paragraphs of the section “Financial Stability” now read: 
 
Since 1997, the Bank has had responsibility for the stability of the UK financial 
system as a whole.  As noted in Chapter 1, banking supervision is the 
responsibility of the PRA and FCA.  Responsibility for Government debt 
management (including the sale of gilts, oversight of the gilts market and cash 
management) is with the Debt Management Office (DMO), a part of the Treasury. 
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As mentioned previously, the FPC has responsibility for overseeing the Bank’s 
work in the area of financial stability. 
 
Where a threat to the stability of the financial system is perceived to be present, 
the Bank may intervene to stand between an intermediary and the market place 
in order to facilitate payments and settlements which might otherwise not be 
completed.   
 
 
Chapter 3, section 3.3 
 
The section on the results of policy now reads: 
 
Up until 2007, the frameworks for monetary policy, fiscal policy and public 
spending appeared to provide a coherent strategy for maintaining high and 
stable levels of growth and employment and for minimising the adverse effect of 
external events.   
 
However, in 2007 the world economy went into decline, with the collapse of 
several major financial institutions and with governments spending huge 
amounts of money to support others.   
 
The UK economy officially went into recession in the final quarter of 2008 and 
only emerged from recession in the final quarter of 2009.  Fears were expressed 
at the time that there could be a further period of recession in the near future (a 
double-dip recession).  Generally, the global recession resulted in calls for a 
tightening of financial regulation worldwide. 
 
However, since then the UK economy has recovered and returned to reasonable 
levels of growth. 
 
After 2010, the UK economy stabilised and began to grow strongly in the lead up to the 
2015 general election.  Fiscal policy is likely to come to centre stage again now that the 
UK has completed the 2015 election, and the government has a fiscal annual deficit of 
nearly £90bn per annum (as at May 2016). 
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Chapter 5, section 3.2 
 
The second paragraph now reads: 
 
Regulators are normally acting under national legislation and have responsibilities 
to national constituencies.  (As a result of the move to a Single Market in Europe 
there are some barriers to mergers and acquisitions that apply across borders.)  On the 
other hand companies are often multinational.  A company may therefore argue 
that a takeover resulting in a high market share in one territory will not confer 
unacceptable pricing power because of the potential entry of international 
competitors.  The growth of the online marketplace (e-commerce) makes it much 
easier for consumers to source products or services from regions of their choice 
instead of being restricted to local suppliers.  It is up to the regulator as to how 
these various arguments are treated. 
 
 
Chapter 10, section 1.2 
 
The first paragraph of this section now reads: 
 
For risk management purposes, contingent items should be analysed as part of 
an institution’s overall risk assessment.  Potential exposure, funding sources, 
the adequacy of risk management and internal controls for these off-balance-
sheet risks are specific matters that should be considered.  
 
Contingent items may involve risks which are difficult to quantify, such as legal 
risk or reputational risk, owing to potential uncertainty over the contingency 
taking place or, if it has, whether the terms of a contingent agreement apply. 
 
 
Chapter 10, section 1.3 
 
This section has been reworded, and now reads (including the ActEd text):   
 
This section relates to all companies including banks. Many sovereign liabilities 
(pensions, health etc) are also often off government balance sheets.  The previous 
section was mainly of importance to the banking sector. 
 
A company may wish to alter the shape of its balance sheet for various reasons, 
including presentational reasons (eg to potential investors), capital management 
reasons (improving capital adequacy or return on capital) or for corporate 
efficiency.  While most of these are legitimate business decisions, it is also 
possible to try to “remove” assets and liabilities from balance sheets through 
transactions that may obscure the economic reality of the company's financial 
position.   
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The three areas covered below, which are widely used and whose main objective 
is sound, each has the potential to misrepresent the extent of a company’s true 
assets and liabilities, depending on the accounting regime.  A proper evaluation 
of these activities or transactions must therefore consider whether they have 
altered the presentation but not substance of the balance sheet, and to judge 
them accordingly. 
 
Leasing transactions  
 
Many firms engage in leasing transactions.  For example, the traditional 
business model for an airline is that of a company which raises finance to buy a 
portfolio of aircraft and then operates them over their useful lifetime, buying and 
selling from the aircraft portfolio as appropriate.   
 
However, increasingly there is a business model whereby airlines see 
themselves solely as operators of the aircraft assets with expertise in ticketing, 
marketing and customer service, without having the expertise to portfolio 
manage or service the aircraft.   
 
Where a company no longer wishes to own the assets itself, this creates the 
need for someone else – a leasing or finance company, perhaps set up by the 
major aircraft or component manufacturers – to finance and own the assets.  
Since these finance companies are legally the owners, they will show the assets 
on their balance sheets and they do not appear on the balance sheet of the 
airline, which now merely rents the assets.  The main justification for this 
presentation is that it reflects how the residual value risks of the assets rest with 
the finance company.  
 
If the leasing transaction is opaque – for example, as it might be between a 
parent and a subsidiary or between several companies controlled by the same 
ultimate owner – then the true legal ownership of the assets may not be 
apparent.  Under normal operating conditions this may not matter; however, in 
the event of financial distress or bankruptcy the true ownership structure may 
become of critical importance. 
 
Long-term operating leases with obligations to pay lease payments over a 
minimum number of years should be declared in notes to the accounts. 
 

Special Purpose Vehicles  
 
Accounting complication and hence the possibility of misrepresentation can 
occur where assets are sold specifically to a special purpose vehicle (SPV) but 
(as is normally the case) the seller retains an equity stake in the SPV.  It then 
becomes an issue of whether the equity stake is a sufficient proportion of the 
total ownership of the company to require consolidation into the seller’s 
accounts. 
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One of the main reasons for undertaking securitisations is to remove the asset (and the 
risk) from the originator’s balance sheet.  If a bank securitises a mortgage portfolio, 
then the portfolio is removed from its balance sheet and the bank’s capital requirement 
is reduced accordingly. 
 
If the bank buys back the equity tranche, where most of the default risk resides, it could 
be argued that most of the default has risk returned to the bank, and that the balance 
sheet now under-represents the risk that the bank is facing. 
 
If a bank securitises a £1bn mortgage portfolio, but buys £50m of the lowest-ranking 
“equity” tranche, its balance sheet would show £50m of securitisation bond and £950m 
of cash, and would look very low-risk.  It may also attract low regulatory capital.  But 
much of the default risk may have been brought back onto the bank’s balance sheet, and 
the real risk is very hard to quantify. 
 
 
Securitisation transactions  
 
A company that transfers assets (like loans or credit-card balances) through a 
securitisation transaction recognises the transaction as a sale and removes the 
amounts from its balance sheet.  Some securitisations are appropriately 
accounted for as sales, but many continue to expose the transferor to many of 
the significant risks and rewards inherent in the transferred assets and should 
not be removed. 
 
This problem is similar to the one described above, in that it often involves an asset 
removed from a company’s balance sheet and onto that of a bankruptcy-remote SPV.  
The slight difference relates to the method by which the risk actually returns to the 
transferring company. 
 
In the section entitled “SPV”, the risk returned through the transferring company buying 
the lowest ranking tranche of the capital of the SPV, and therefore accepting back most 
(at least an unquantifiable amount) of the risk that was meant to have been transferred.  
In this section it relates more to the fact that some securitisations involve legal 
complexities that mean there are circumstances whereby the transferring company could 
end up being liable.  In other words, the SPV is perhaps not bankruptcy remote. 
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Say, for example, an airline securitises its planes for balance sheet presentational 
purposes, into a Special Purpose Company, which issues a variety of types of capital, 
and which has a complex legal agreement that specifies what happens in the event of 
default.  The airline then rents or leases the planes and pays the lease payments to the 
SPV.  Perhaps the airline has specified that under certain circumstances, if the price of 
planes falls, they are entitled to escape from the long-term lease and buy their own 
planes again, but would have to pay compensation to the SPV.  Is the airline really clear 
of all the risk of owning planes and the fluctuating value of those planes?  Should the 
planes by shown in the accounts, or not?  This is a hard question to answer in many 
circumstances.  One way or another, there is scope for risk to be hidden “off balance 
sheet”. 
 
Creation of unconsolidated entities  
 
A company that transfers assets and liabilities to a subsidiary company must 
consolidate that subsidiary in the parent company’s financial statements.  
However, under certain conditions, normally specified by relevant accounting 
requirements (often involving the use of an SPV), the transferor may be able to 
escape the requirement to consolidate. 
 
Remember from Subject CT2 that when a parent company produces consolidated 
accounts, it must show 100% of the assets and liabilities of subsidiary companies, not 
just the percentage of the subsidiary that they own. Many SPVs are set up as 
subsidiaries, where the parent would hold a controlling percentage of the equity.  
However, there are complex ways that assets in controlled SPVs can escape 
consolidation, and therefore disappear from the group accounts. 
 
 

Chapter 10, section 3.3 
 
This section on capital requirements for operational risk has been deleted from the Core 
Reading. 
 
 
Chapter 10, section 5 
 
At the end of this section a new paragraph on “conduct risk” has been added: 
 
Conduct risk can be used by regulators to describe the risk that a company’s 
behaviour will result in poor outcomes for customers.  This encompasses a 
range of elements such as operational failures (eg poor control of distribution 
and/or servicing), information asymmetries, keeping pace with customer needs, 
market conditions, product development activities and strategic objectives.  
Potential outcomes are as above (for compliance risk). 
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Chapter 10, section 5 
 
This section has been reworded: 
 
Surveys of UK companies suggest the following approaches to capital 
investment decisions in practice: 
 
● Investment appraisal techniques are generally not rigorously quantitative 

and systematically applied.  Here we have in mind techniques such as NPV, 
IRR etc. 

 
● “Management judgement” will often play a key role in determining 

precisely what target is applied to each project. 
  
● Threshold values of decision criteria are not always reviewed regularly.  

This despite the fact that economic and investment market conditions (eg the 
exchange rate) may change markedly through time. 

 
● Significant numbers of firms, particularly smaller firms, ignore cashflow 

methods and rely instead on profit-based methods (which may yield 
misleading results). 

 
● Many companies that do use cashflow-based methods rely only on 

payback periods to make their decisions. 
 
● Discount rates, hurdle rates and other decision criteria are often set at 

levels higher than would be expected on the basis of underlying theory, at 
least for major projects.  (There is a suggestion that lower rates are used 
for the appraisal of more everyday projects.) 

 
 In other words, companies have a practice of discounting cashflows for major 

projects at a rate higher than that suggested by the CAPM. 
 
● Companies do not rely solely on the achievement of a target rate in 

reaching a decision.   
 
● Projections are often made without allowing for future inflation. 
 
● Risk analysis is often carried out by people other than those who 

developed the basic financial projections for a project.  As a 
consequence, the risk analysis is being performed by people who are not 
well placed to assess the risks involved. 

 



Page 10  SA5: CMP Upgrade 2016/17 

 

© IFE: 2017 Examinations The Actuarial Education Company   

● Limited attention is given to the potential impact of inter-related risks (or 
to techniques which allow such issues to be explored).   

 
● For those using internal rate of return (IRR), there is an observed 

tendency for real rates of return to be set higher than nominal rates. 
 
● Companies using very high hurdle rates are often in sectors which have 

relatively low reported betas.  This conflicts with the theoretical approach 
which predicts that businesses in these sectors would expect to have a 
lower cost of capital than is available to the market as a whole. 

 
● There can be a marked difference between typical IRR hurdle rates and 

typical NPV discount rates. It appears that some companies who 
undertake both IRR and NPV analysis use the NPV analysis (at lower 
rates) to determine underlying project viability, but set higher IRR hurdles 
as part of wider corporate goals to improve long-term returns on capital. 
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2 Changes to the ActEd Course Notes  

Chapters 1, 2, 4, 6, 12, 13, 16, and 17 
 
As much of these have been included as replacement pages, many of the ActEd course 
note changes will be captured here. 
 
 
Chapter 3 
 
A new self assessment question has been added: 
 

Question 3.13 

List some easy ways that governments can achieve economic growth. 

 
... and the solution reads: 
 
“Growth” means growth in production, which is roughly equal to growth in spending.  
The following methods have been used by governments to achieve higher levels of 
growth: 

 increase the population.  If there are more people, most of whom will produce 
something, and all of whom will spend something, then growth will be boosted. 

 reduce interest rates.  If it is cheaper to borrow, then on the whole people will 
take on higher levels of debt than in previous years.  This increased debt will 
ultimately be spent on something, boosting growth. 

 run a fiscal deficit.  If the government spends more than it earns, and borrows to 
meet the difference, then the money paid to the public sector will ultimately be 
spent, boosting the growth figures. 

 invest in infrastructure.  Infrastructure spending and other capital items are 
outwith the “deficit” calculation.  The deficit tends to attract the attention of the 
media, but infrastructure does not.  However, it does result in additional 
government borrowing, which is then spent to produce assets.  This will affect 
the growth statistics. 

 undertake additional QE.  If cash is pumped into the system, it will be used to 
finance activities, and may ultimately be spent.  If it encourages companies to 
borrow and invest, then it will increase production.  Through the fractional 
reserve banking system, it may free the commercial banks up to carry out more 
lending to the public, which may then be spent.  Higher spending means higher 
GDP, which equates to growth. 
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 encourage entrepreneurs.  If people come up with new ideas, or ideas to do 
existing activities better (more cheaply, or higher levels of production) then 
more will be produced on the same level of spending.  This is generally seen as 
the best and more sustainable source of growth, but is the hardest to achieve.  

 
 
Chapter 5, section 3.2 
 
The final ActEd paragraphs in this section now read: 
 
There are two main bodies in the UK responsible for monopolies regulation: 
 
Competition and Market Authority (CMA) 
 
The CMA (which replaced the Competition Commission, which itself replaced the 
Monopolies and Mergers Commission), conducts in-depth inquiries into mergers, 
markets and the regulation of the major regulated industries. 
 
Panel for Takeovers and mergers 
 
The Panel on Takeovers and Mergers (the "Panel") is an independent body, established 
in 1968, whose main functions are to issue and administer the City Code on Takeovers 
and Mergers and to supervise and regulate takeovers and other matters to which the 
Code applies. Its central objective is to ensure fair treatment for all shareholders in 
takeover bids. 
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Chapter 18, section 3.3 
 
The example contained in this section has been reworked with the current tax rates. 
 

Example 
 
Currently in the UK, corporation tax is 20%, basic-rate taxpayers are taxed at 20% on 
interest income, 10% on gains and 0% on dividend income (ie basic-rate taxpayers pay 
no further tax on franked dividend income up to £5,000).  Companies should pay all 
earnings as income, and so the relative tax advantage for debt is: 
 

  
(1 0.2)

1
(1 0.0)(1 0.2)




 
 (ie so no real difference between equity and debt) 

 
We could substitute the 0% in the above formula for 10% if the company retained 
earnings (to produce capital gains) rather than paid them out as dividends.  The situation 
becomes more complex when we consider that there is a mix of basic-rate, higher-rate 
and institutional (taxed and tax-free) investors in the market, each of whom will have a 
different tax-efficiency ratio.   
 
Considering a high-rate taxpayer in the UK, where dividend income is taxed at 32.5% 
(but only above £5,000) bond interest is taxed at 40% (or even 45%), then we have: 
 

 
(1 0.4)

0.74
(1 0.325)(1 0.2)




 
 (less than 1 therefore debt preferred to equity) 
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3 Changes to the Q&A Bank 

The market commentary relating to PE ratios and dividend yields, or economic growth 
prospects, has been modernised to reflect the recent market movements.  These changes 
are not detailed here. 
 
Questions 1.1 and 1.3 have been altered.  The solutions to questions 1.4 and 1.10 have 
been updated. Replacement pages have been attached to the end of this document. 
 
Question 5.2 has been rewritten. Replacement pages are included. 
 
Question 6.16 (iii) has been reworded and the solution changed.  Replacement pages are 
attached. 
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Changes to the X Assignments 

There have been changes to the marking structures of all questions in all Assignments 
to reflect the new policy of having a pass mark of 60.  This has affected all Assignments 
and all questions within each assignment.  It is impossible to attach replacement pages 
for all of these changes.  We only include the changes where questions or solutions have 
been materially changed. 
 
 
X Assignment X1.3, X1.4, X1.7 
 
These questions have been re-written and replacement pages are attached. 
 
 
X Assignment X5.2 
 
This question have been re-written and replacement pages are attached. 
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Other tuition services 

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

3.1 Study material 

We offer the following study material in Subject SA5: 

● 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. 
 
 

3.2 Tutorials 

We offer the following tutorials in Subject SA5: 

 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. 
 
 

3.3 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 2016 Student 
Brochure, which is available from the ActEd website at www.ActEd.co.uk. 
 
 



SA5: CMP Upgrade 2016/17 Page 17 

The Actuarial Education Company © IFE: 2017 Examinations 

3.4 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 SA5@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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8 Further reading 

The further reading list is very long and students are not expected to have read them all.  
A common question is “which of the items on the further reading list should I read?”  
Unfortunately we have no information as to the importance of specific items on the list.  
The list is intended to allow students to keep abreast of current developments and 
issues.  Students who have some time available after finishing the course may wish to 
select some of the items on this list for further study. 
 
The most important thing to do is to start reading the finance pages of the FT and try to 
understand some of the articles on: 

 the UK economy (eg “the long view” in the FT) 

 current issues in the financial markets (acquisitions, profits upgrades or 
downgrades and the reasons behind them, the financial crisis and structured 
lending, government debt) 

 regulatory issues (Solvency II, Basel II and Basel III) 

 the behaviour of the financial markets. 
 
You should also keep an eye on the issues discussed at Faculty and Institute meetings 
and conferences if they have a “finance” angle to them.  Beyond that, reading the 
articles listed below will help. 
 
The following list of suggested reading for Subject SA5 has been drawn up.  
Students will find it useful to consult some of the material to obtain a different 
viewpoint.  However, students are not expected to have read all of the items on 
the list for their chosen subject.  
 
All items are available from the libraries (e-mail: libraries@actuaries.org.uk). 
 
See also the SA5 “Resources” list, which gives relevant website links for the 
material listed, at:  
 
http://www.actuaries.org.uk/studying/plan-my-study-
route/fellowshipassociateship/specialist-applications-subjects/sa5-finance 
 
Staple Inn Actuarial Society (SIAS) papers can be located at: 
http://sias.org.uk/resources/papers/ 
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8.1 Journals in Finance and Investment 

 Bank of England Quarterly Bulletin 
 
 Derivatives Quarterly 
 
 Financial Analysts Journal 
 
 Journal of Asset Management 
 
 Journal of Finance 
 
 Journal of Finance and Quantitative Analysis 
 
 Journal of Financial Economics 
 
 Journal of Portfolio Management 
 
 Professional Investor 
 
 Risk Magazine 
 
 

8.2 Newspapers 

 The Economist 
 
 Financial News 
 
 Financial Times 
 
 

8.3 Suggested reference sources 

Books 
 
Asset pricing.  Cochrane, J. H.  Revised ed.  Princeton University Press, 2005.  
533 pages.  ISBN: 9780691121376 
 
The Black Swan: the impact of the highly improbable.  Taleb, Nassim Penguin 
Books, 2008.  366 pages.  ISBN: 9780141034591 
 
Corporate finance and investment.  Decisions and strategies.  Pike, R.; Neale, 
B.;Linsley, P.  7th ed.  Financial Times Prentice Hall, 2012.  872 pages.   
ISBN: 9780273763468 
 
  



Page 16 SA5-00: Introduction 

© IFE: 2017 Examinations The Actuarial Education Company 

Derivatives.  The theory and practice of financial engineering.  Wilmott, P.  John 
Wiley, 1998.  740 pages.  ISBN: 9780471983668  
 
Financial calculus.  An introduction to derivative pricing.  Baxter, M.; Rennie, A.  
CUP, 1996.  233 pages.  ISBN: 9780521552899 
 
Financial economics: with applications to investments, insurance and pensions.  
Panjer, H. H. (ed)  The Actuarial Foundation, 2001.  669 pages.   
ISBN: 9780938959489  
 
Fixed-income derivatives made simple.  What a trustee needs to know.  National 
Association of Pension Funds.  NAPF, 2005.  16 pages. 
 
Fundamentals of financial management.  Brigham, E. F.; Houston, J.  13th ed.  
South-Western, 2012.  752 pages.  ISBN 9780538482127 
 
The handbook of international financial terms.  Moles, P.; Terry, N. G.  OUP, 
1999.   688 pages.  ISBN: 9780198294818 
 
Hedge funds and funds of hedge funds made simple.  What a trustee needs to 
know.  National Association of Pension Funds.  NAPF, 2005.  20 pages. 
 
Inefficient markets.  An introduction to behavioral finance.  Shleifer, A.  OUP, 
2000.   216 pages.  ISBN: 9780198292289 
 
Investment mathematics.  Adams, A. T.; Booth, P. M.; Bowie, D. C.; Freeth, D. S.  
John Wiley, 2003.  419 pages.  ISBN: 9780471998822  
 
Management of company finance.  Samuels, J. M.; Wilkes, F. M.; Brayshaw, R. E.  
6th ed.  International Thomson, 1995.  1040 pages.  ISBN: 9781861522290 
 
Management of company finance.  Solutions manual.  Samuels, J. M.; Wilkes, F. 
M.; Brayshaw, R. E.  6th ed.  International Thomson, 1996.  243 pages.   
ISBN: 9780412718601 
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Chapter 1 
 

Economies and markets 
 
 

Syllabus objectives 
 
(a)  Demonstrate a knowledge and understanding of the financial markets with 

particular reference to the needs of a United Kingdom user. 
 
 (i) Outline the main features of the capital markets in the United Kingdom, 

and other developed and emerging markets. 
 
 (iii) Outline the main features of the structures of the economies of the United 

Kingdom, and other developed and emerging markets. 

 
 

0 Introduction 

At this stage in your studies you should keep abreast of changes in global economies and 
be able to discuss economic matters.  In the run up to the SA5 exam you should keep an 
eye on the FT to keep tabs on market forecasts and corporate activity in the major markets 
described in this chapter.  Of particular interest will be: 

 growth and inflation estimates 

 budget and current account deficits and surpluses 

 corporate profitability 

 corporate activity in the sense of mergers, acquisitions, privatisations, etc. 

 tax changes and trends 

 international events such as EU agreements, WTO free trade agreements, etc. 
 
In the past, the finer details contained in this chapter have not been examined.  However, 
a thorough knowledge of economic events, government action on the economy, and 
banking sector intervention has been required. 
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We have not added much in the way of ActEd material to this chapter as it changes on a 
continuous basis with the changing economic environment.  It is more important to keep 
up to date with the general political and economic events in the national press than it is 
to memorise the path of interest rates or inflation.   
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1 Major markets − UK 

1.1 The UK economy  

The UK Government’s economic strategy has six main elements: 

 maintaining macroeconomic stability 

 meeting the productivity challenge 

 increasing employment opportunity for all 

 building a fairer society 

 delivering high-quality public services 

 protecting the environment 
 
The UK economy is the world’s fifth or sixth largest, being of a similar size to that 
of France (with relative positions varying over recent time) but smaller than that 
of the USA, China, Japan and Germany, when measured by nominal Gross 
Domestic Product (GDP).  When measured by Purchasing Power Parity (PPP) it 
typically falls lower in the rankings, being exceeded also for example by that of 
India.   
 
After a strong growth period, the UK economy went into recession (ie successive 
quarterly reductions in GDP) during 2008 and 2009.  The economy shrank by 
around 5% during that period, but subsequently recovered.  Although there have 
been some periods of negative growth since then, the much speculated “double 
dip recession” did not occur.  Recent growth rates have been in the order of 1%-
3% per annum.  
 
Consumer price inflation was in the order of 3%-4% per annum in the early 2010s, 
but has since reduced to much lower levels.  In 2015, it has been negligible (ie 
close to 0%). 
 
Retail price inflation has tended to be around 1% higher than consumer price 
inflation over the same period, although it was negative during part of 2009.   
 
The Bank of England base rate varied from between 3.75% and 6.0% up to the 
financial crisis of 2008.  It was subsequently cut in stages to reach 0.5% in March 
2009, where it has since remained (as at April 2016). The Bank of England’s 
attempts to encourage inflation through very low interest rates have not met with 
any success to date. 



Page 4  SA5-01: Economies and markets 
 

© IFE 2017 Examinations The Actuarial Education Company 

The UK had a current account deficit of £32.7 billion in the fourth quarter of 2015. 
The UK is highly dependent on foreign trade.  It must import almost all its copper, 
ferrous metals, lead, zinc, rubber, and raw cotton and about one-third of its food.  
The UK exports manufactured items such as telecommunications equipment, 
cars, automatic data processing equipment, medicinal and pharmaceutical 
products and aircraft parts.  Its main trading partners are the European Union, the 
USA, China and Japan.  
 
Students should keep up to date with key changes in the UK economic 
environment. 
 
 

1.2 The banking sector 

The Bank of England is the UK’s central bank and is responsible for promoting 
and maintaining a stable and efficient monetary and financial framework.  In 
pursuing this goal, it has three main purposes: 

 maintaining the integrity and value of the currency 

 maintaining the stability of the financial system 

 seeking to ensure the effectiveness of the financial services sector. 
 

The Bank’s monetary policy objective is to deliver price stability (defined by the 
Government’s inflation target) and, subject to that, to support the Government’s 
economic policy, including its growth and employment objectives.  The Bank’s 
Monetary Policy Committee has responsibility for meeting this target and for 
setting interest rates. 
 
Currently the Bank’s target is to maintain the rate of increase of the Consumer Price Index 
within plus or minus 1% of 2% pa. 
 
Much more on the Bank of England’s objectives, as well as those of the Monetary Policy 
Committee, and how those objectives are attained, is covered in Chapter 3. 
 
Banks are dual regulated in the UK: the Prudential Regulation Authority (PRA) is 
responsible for their prudential regulation (ie their solvency), while the Financial 
Conduct Authority (FCA) is responsible for regulating their conduct (ie their 
adherence to rules and regulations).  The FCA also regulates the wider conduct in 
financial markets and supporting infrastructure. 
 
You will learn much more detail on this in later chapters, particularly Chapters 5 and 6. 
 
Banks are required to meet minimum standards on the integrity and competence 
of directors and management, the adequacy of capital and cash flow, and the 
systems and controls to deal with the risks which they experience. 
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1.3 The insurance sector 

The insurance sector is also dual regulated by the PRA and FCA.  The main focus 
of the PRA is on insurers maintaining financial resources sufficient to meet their 
responsibilities to policyholders, including their ability to absorb any market falls 
that may occur.  The main focus of the FCA is the way in which insurers do 
business with their customers. 
 
The London Insurance Market (London Market) is a distinct part of the UK 
insurance and reinsurance industry.  It is the main centre for world reinsurance 
business and for energy, marine, aviation, satellite and other forms of transport 
insurance.  It comprises insurers, reinsurers, Lloyd’s syndicates, Protection and 
Indemnity Clubs (mutual insurers for ship owners) and brokers.  
 
 

1.4 Investment 

The UK has considerable expertise in fund management, which involves 
managing funds on behalf of investors, or advising them how best to invest their 
money.  The main institutional groups are: 

 long term insurance funds 

 general insurance funds 

 self-administered pension funds 

 investment trusts and unit trusts. 
 
Other important vehicles include Exchange Traded Fund (ETFs), Open Ended Investment 
Companies (OEICs), Real Estate Investment Trusts (REITs).  These have been explained 
in earlier subjects. 
 

Question 1.1  

What is the key difference between an investment trusts and a unit trust? 

 

Question 1.2  

Describe the key features of an ETF. 
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2 Major overseas markets 

Students should have an appreciation of the key characteristics of the major 
global capital markets and economies; however, knowledge of the detailed 
information is not required.  
 
A useful resource is the Economist ‘World in 2016’ Report 
(http://www.theworldin.com/)  
 
Relevant articles include those on key economies, including USA, China, the 
Eurozone (especially Germany and France), Russia and Latin America. 
 
Relevant statistics include those relating to individual countries and regions. 
 
Country reports published and updated by the Economist Intelligence Unit are 
also of interest (http://country.eiu.com/AllCountries.aspx). 
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3 Shadow banks 

3.1 What are shadow banks? 

Shadow banks are non-bank financial intermediaries providing services similar to 
those offered by traditional commercial banks.  They include entities such as: 

 hedge funds 

 money market funds 

 structured investment vehicles 

 credit investment funds 

 exchange-traded funds 

 private equity funds 

 credit insurance providers 

 securitisation (the vehicle, rather than the process) 

 finance companies. 
 
“Shadow banking” is the provision of services by non-banks, that would otherwise be 
provided by the banking sector.  Rather than placing funds on deposit, private investors 
and commercial entities can buy money market pooled funds, or market-neutral hedge 
funds for example.  The returns may be better than those offered by banks.  Rather than 
raising money from banks in the form of a secured loan, it may be better to approach a 
private equity fund manager to get equity or mezzanine debt finance, which may have 
lower rates of interest and fewer restrictions for the company.   
 
An alternative is to securitise an asset that the company owns to raise debt rather than 
approach a bank.  Similar services exist for getting credit insurance and import/export 
guarantees.  It is even possible to hedge future costs in foreign currencies by investing in 
ETFs that mirror that currency, rather than use a bank’s foreign currency department to 
buy forwards. 
 
Shadow banks operate worldwide and provide a more direct link between 
providers and users of capital than traditional banks who charge fees for 
intermediating.  The services they offer including matching lenders and borrowers 
and providing investment advice.  The matching of lenders and borrowers can be 
both direct and indirect through fund structures. 
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3.2 What are the benefits and drawbacks? 

Shadow banks are usually subject to much less regulation than commercial 
banks.  This enables them to offer similar products more cost effectively and to 
bring new products to market faster.    
 
They can also offer products that are not typically available in the traditional 
banking market.   
 
They offer a vast array of investment funds using many products to increase 
returns, lower correlations and reduce relative risk.  The products can include debt 
leverage, derivatives, swaps, commodities, specialist investment products.   
 
They can offer customers securitisation – to create safe assets and collateral 
intermediation – to help reduce counterparty risks and facilitate secured 
transactions. 
 
Shadow banks operate with relatively much lower reporting requirements and 
hence much less transparency than traditional banks.  This enables them to take 
advantage of technical expertise (proprietary strategies) for longer.  It also enables 
them to claim that their superior abilities are down to expertise and not the result 
of undisclosed risk taking.   
 
Shadow banks provide outside stakeholders with relatively little information. The 
lack of information means that outsiders cannot assess the risks that shadow 
banks are running to produce their returns. 
 

Question 1.3  

What lessons can be learned from the collapse of Bernie Madoff’s fund in 2008 with 
respect to shadow banking? 

 
 

3.3 What are the risks? 

The risks arising from the operation of shadow banks include: 
 
 leverage.  
 

As they do not have to keep the levels of capital relative to financial 
exposure, they tend to leverage, and are more exposed to booms and busts.  
The relative out-performance in boom times is advertised to clients as 
being superior rather than the result of leverage.  This leads to more money 
moving to shadow banks and exacerbates any future financial crisis. 
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 increased systemic risk which in turn increases the risk of future financial 
crises being worse than they would otherwise have been.   

 
This is because the shadow banks operate with similar levels of excess 
leverage and are exposed to similar external risks. 

 
  Systemic risk here means a risk that the entire financial system can end up in 

difficulty, often due to the “domino” effect from one bankrupt institution affecting 
another and so on. 

 
 liquidity risk as there is no access to central banks as the lenders of last 

resort. 
 
 

3.4 Government attitude 

Governments allow shadow banks to operate in their country, as if they did not 
the shadow banks would go elsewhere costing jobs, tax receipts and prosperity.  
Shadow banks increase liquidity in the economy.  If shadow banks were not 
allowed to operate legally in a country then: 
 
 the financial system would lose at least some entrepreneurs and innovators 
 
 investors would still find ways to use shadow banks overseas but at much 

increased risk 
 
 the government would be unable to impose any level of scrutiny or 

operating standards on shadow banks 
 
 the country may experience capital outflows. 

 
 

3.5 Government regulation 

A government could regulate shadow banks in a manner which would be 
acceptable to shadow banks in the following ways: 
 
 The government could legislate that it could regulate all institutions of 

systemic importance.   
 
 It could require all investment advisers advising clients to invest in shadow 

banks to register with the government and provide evidence that they are 
fit and proper to act. 

 
 It could require the regulators regulating the securities exchanges to 

increase reporting levels for those shadow banks wishing to list securities. 
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 It could help the industry to introduce a voluntary standards office which 

could suggest operational standards, reporting standards and the like and 
award compliant firms with certificates. 
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Chapter 1 summary 
 
The UK market 
 
The UK Government’s economic strategy has six main elements: 

1. maintaining macroeconomic stability 

2. meeting the productivity challenge 

3. increasing employment opportunity for all 

4. building a fairer society 

5. delivering high-quality public services 

6. protecting the environment. 
 
Up until the credit crunch, the UK economy had performed relatively well over the 
previous ten years in terms of economic growth, low inflation and low unemployment.  
Much of this may have been caused by the debt bubble that was gaining momentum at 
the time, and the impact this had on banking sector growth and financial sector 
employment.   
 
However, after 2008 there was a lot of uncertainty about excessive borrowing, higher 
unemployment and economic recession.  The government’s (and Central Bank’s) 
quantitative easing (QE) strategy along with the policy of ultra-low interest rates was 
aimed at generating growth (oddly enough by encouraging borrowing).  In the longer-
term, QE and low interest rates may be expected to stoke inflationary pressures, however, 
as at the current date (May 2016), it has not done so. 
 
The government is forecast to borrow around £85 billion in 2016 to fund the deficit.  
Outstanding government debt has risen and is predicted to continue to rise until 2020 at 
the earliest. 
 
The insurance market has been affected by low interest rates and increased regulation on 
a global basis.   
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Overseas markets 
 
The main overseas centres of interest are: 

 the USA 

 China 

 Japan 

 Germany 

 France.   
 
For each, we need to know a little about the condition of the economy, the budget deficit 
situation, the performance of the equity markets and the level of interest rates.  It is usually 
not necessary to know the detail, but a high-level understanding of what is being discussed 
in the press is important for Subject SA5. 
 
Shadow banks 
 
These are financial firms or pooled funds that operate outside the traditional banking 
regulatory framework, but provide services that would otherwise be provided by 
commercial banks, such as: 

 raising debt finance for companies 

 investing funds for companies and wealthy investors 

 managing foreign exchange and credit exposure for companies. 
 
Entities include: 

 hedge funds 

 money market funds 

 structured investment vehicles 

 credit investment funds 

 exchange-traded funds 

 private equity funds 

 credit insurance providers 

 securitisation vehicles 

 finance companies.  
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Advantages and disadvantages 
 
The main advantages of shadow banks is that the lack of regulation allows them to provide 
services at lower cost and therefore offer better terms to the customer.  They add liquidity 
to the system and increase competition in the commercial banking market.   
 
However they expose the country to a systemic risk because they are more highly 
leveraged, less transparent and do not have any support from central banks or 
compensation funds that may exist elsewhere. 
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Chapter 1 Solutions 
 
Solution 1.1  

Investment trusts (IT) are “closed-ended”, meaning that the number of shares in issue is 
fixed.  Unit trusts (UT) are “open-ended” and create new units when investors wish to 
add new investment to the fund.   
 
There are other differences, such as: 

 ITs are legally structured as companies whereas UTs hold the assets in trust 

 IT shares are traded on a stockmarket, whereas UT units are managed by the 
managing company (often a life insurance company) 

 IT can borrow whereas UTs are not allowed to borrow. 
 
 
Solution 1.2  

ETFs are closed-ended, but with a facility to allow exchange between the underlying asset 
and the shares of the ETF.  This almost entirely eliminates any discount between the share 
price and the underlying NAVps of the fund. 
 
ETF are normally tracker funds, which aim to track an index or some other benchmark. 
 
ETFs achieve their goal either by buying the physical assets of their benchmark, or by 
synthetically replicating the benchmark using derivatives. 
 
ETFs have low management charges compared to many other collective investment 
schemes. 
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Solution 1.3  

The Madoff fund was an example of a pooled fund which offered attractive rates to savers 
and a seemingly low level of risk.  It operated outside the traditional regulatory 
environment, which allowed the manager of the fund to operate a Ponzi scheme that went 
undetected for more than a decade.  The level of transparency of the fund was very low 
and most investors invested on trust and based on past performance statistics. 
 
Many investors lost a great deal of money when the fraud was finally uncovered, but there 
was little if any, compensation or investors.   
 
Many believe that the regulators should have uncovered the fraud much earlier, but 
because it operated outside the normal environment, it was harder for regulators to get 
access to the information that they required.   
 
If large numbers of situations such as this were to arise in a short period, it would present 
a real systemic challenge to the authorities. 
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Chapter 2 
 
 

Derivatives markets 
 
 

Syllabus objectives 
 
(a)  Demonstrate a knowledge and understanding of the financial markets with 

particular reference to the needs of a United Kingdom user.  
 
 (ii)  Outline the main features of the derivatives markets in the United Kingdom, 

and other developed and emerging markets. 

 
 

0 Introduction 

The world’s derivative market is large and complex with many exchanges offering a 
variety of products.  This chapter describes a typical derivatives exchange in some detail, 
and gives examples both in the UK and overseas. 
 
Questions on this chapter can be focused around the bookwork, asking you to describe 
the functions of the clearing house for example, or they can be application-based, 
presenting you with a particular exchange which is considering commencing trading a 
new futures contract. 
 
The chapter explains the key forms of derivative that are commonly traded, demonstrates 
the difference between the function of the exchange and the clearing function, gives brief 
details on some order types that can be used by traders, and finished by giving some 
examples of exchanges from around the world. 
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1 Exchange-traded and over-the-counter 

The derivatives market can be divided into two distinct marketplaces, exchange-
traded derivatives and over-the-counter (OTC) 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, importantly, to reduce counterparty risks.  Additionally, 
regulators have required banks to hold additional capital in respect of OTC 
derivative transactions. 
 

Question 2.1  

How might you centrally clear an OTC derivative such as an interest rate swap? 

 
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.  
 
An OTC derivative trade is a bilateral transaction between two counterparties, 
typically a bank and a client, with each party exposed to the credit risk of their 
counterpart to the trade.  As prices move, one counterparty will typically suffer a 
gain while the other suffers a loss, creating the risk that the loss-making 
counterparty will be unwilling or unable to make good on its obligations when the 
contract expires.  
 
This counterparty risk is generally mitigated through collateralisation, ie the party 
who has suffered a loss is required to provide collateral to cover their loss-making 
position with their counterpart.  OTC contracts can be cleared through a clearing 
house – and this is increasingly the case for standard contracts, including many 
swaps.   
 
Swap values can swing from positive to negative and back again over quite short periods.  
The counterparty for whom the swap is an asset would demand collateral, and such 
collateral arrangements can become quite complicated.  The cashflow and legal aspects 
of such collateral arrangements are always worth remembering in SA5 questions. 
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2 Forwards and swaps 

Forward contracts are over-the-counter (OTC) instruments.  Trades take place 
directly (usually over the telephone) for a specific amount and specific delivery 
date as negotiated between the two parties.   
 
The difference between a forward and a future should already be quite familiar to you 
form your study of earlier subjects.  Non-financial companies will typically use forwards 
to obtain the underlying asset – for example, a paper manufacturer will have a number of 
forward timber contracts with its suppliers in order to be assured of a timely supply of 
timber for the manufacture of paper. 
 

Question 2.2  

Why might a paper manufacturer use futures in timber? 

 
 

Question 2.3  

Why might a financial institution use currency forward contracts (rather than futures)? 

 
Swap contracts are also negotiated over-the-counter.  The intermediaries in a 
swap transaction are usually banks (who act as dealers).  They are usually 
members of the International Swaps and Derivatives Association (ISDA) which 
provides some standardisation in swap agreements via its master swap 
agreement.  This can then be adapted, where necessary, to accommodate most 
customer requirements. 
 
The ISDA is a global organisation that represents the interests of all the players in the 
over-the-counter derivatives industry.  This encompasses derivatives in interest rates, 
currencies, commodities (including energy derivatives), credit and equity instruments.  It 
produces historical information on the derivatives markets, information on margin 
calculation as well as documents promoting good risk management techniques for 
financial market companies. 
 
The advantages of having a basic master agreement in place for such transactions is that 
traders do not have to negotiate over-the-counter contracts from scratch each time they 
deal.   
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One particular advantage of this arises if a bank has a fixed/floating swap with a 
counterparty, and that counterparty becomes bankrupt.  In certain situations the bankrupt 
company’s administrators are able to force the bank to continue paying its side of the 
swap until maturity, even though the bankrupt company had ceased paying its side.  By 
having a master agreement in place the bank can rest assured that this will not be possible.  
Likewise it may be easier to “net” different agreements, such that if the bankrupt 
counterparty ceases payments on swaps that are an asset to the bank, it cannot force the 
bank to continue to honour swaps that are an asset to the bankrupt company. 
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3 Futures 

3.1 Futures exchanges 

Futures contracts are standardised (in terms of contract size and delivery date).  
Trades take place in an organised exchange and the contracts are revalued 
(marked to market) daily.   
 
Many futures contracts are traded between market makers in a pit on the floor of 
the exchange, of which the largest is the CME Group (formed from the Chicago 
Mercantile Exchange and Chicago Board of Trade).  
 
The pit was the octagonal thing that you see occasionally on the news.  Due to the lower 
costs of electronic trading, even commodity trading has now moved largely from pit 
trading to electronic trading.  There are almost no major markets using pit trading 
nowadays. 
 
However, in recent years there has been a move away from trading by open outcry 
in a pit towards electronic trading between market makers (and, even more 
recently, over the internet).  For example, NYSE Liffe (part of the Intercontinental 
Exchange group) operates the derivative markets in a number of cities, including 
Amsterdam, Brussels, London and Paris, using an electronic trading system. 
 

Question 2.4  

What are the advantages and disadvantages of electronic trading rather than open outcry? 

 
A futures exchange is usually a corporate entity.  Members elect a Board of 
Directors who decide on the terms and conditions under which existing contracts 
are traded and whether to introduce new contracts.  These are subject, usually, to 
approval by the regulatory authority which in the US is the Commodity Futures 
Trading Commission (CFTC) and in the UK the Financial Conduct Authority (FCA)).   
 

Specifying a futures contract 
 
The futures exchange sets  

 the size of each contract 

 the units of price quotation 

 minimum price fluctuations (“tick size”) 

 the “grade”  

 place for delivery (if the underlying asset is a physical asset such as a 
commodity) 

 any daily price limits 



Page 6 SA5-02: Derivatives markets 

© IFE: 2017 Examinations The Actuarial Education Company 

 margin requirements 

 opening hours for trading. 
 
All of the above items would not be applicable for all contracts.  For example, the grade 
of underlying would make sense for a coffee future, but not for an FTSE 100 index 
contract.  Likewise the place for delivery would not make sense for a financial future.  
The minimum price fluctuation is set for each contract – for example the minimum price 
fluctuation for the FTSE 100 index future is 0.5 points.  This means that the future will 
never be quoted at 5,200.3 as the minimum fluctuation is a half point.  The change in 
value of one contract if the future moves by the minimum price fluctuation (or tick size) 
is called the tick value. 
 
As an example, the NYSE.Liffe Robusta coffee contract has the following specifications: 
 
Contract size:  10 tonnes of coffee 

Unit of price quotation:  US$ 

Minimum price fluctuation:  $1 per metric tonne, leading to a tick value of $10 

Grade:  A list of countries from which deliverable coffee may 
be grown is given in the contract as well as a method 
for counting “defects” (eg black or insect-infested 
beans).  The official settlement price is then adjusted 
according to a formula that incorporates the number of 
defects to reach an adjusted price. 

Place for delivery:  an Exchange Nominated Warehouse in Europe or the 
USA. 

Price limits:  none 

Margin requirements:  complex and specified by the exchange 

Opening hours of trading:  09.00 to 17.30 (London) on each working day.  Last 
trading day is the last working day on the delivery 
month at 12.30.  The delivery months are January, 
March, May, July, September and November such that 
ten delivery months are available for trading. 

 
Some futures trading systems are order driven, whereby the buyers and sellers 
each enter their desired trades into a “trade queue” or “order book” and are 
matched automatically when a suitable opposing order is entered.  Quote-driven 
systems operate by two-way continuous quotes offered by competing market 
makers. 
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Question 2.5  

The alternative to order driven is quote driven.  How does a quote-driven system operate? 

 
Futures trading is becoming more global – for example, CME GLOBEX provides 
an after-hours electronic futures trading system.  GLOBEX, however, does not 
automatically match buyers and sellers – it merely provides price information to 
traders. 
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4 Options 

4.1 Operation of the options market 

Options are traded on: 

 individual stocks 

 stock indices 

 foreign currencies 

 futures contracts 

 Treasury notes and Treasury bonds (to a much lesser extent).   
 
The OTC market in options (which includes nearly all complex or exotic options) 
is very large (probably ten times larger than the traded options market).  It tailors 
the option contract to the buyer’s specification.   
 

Question 2.6  

What is an “exotic option”? 

 
This may be surprising given the advantages of traded options – namely marketability 
and liquidity.  However, the benefit of flexibility, combined with the fact that very large 
deals can only really be made through negotiation in the OTC market (ie they are too big 
to contemplate carrying out in the traded option market) means that the OTC market is 
bigger overall.  The figure of ten above will vary enormously from year to year. 
 
The secondary OTC market is thin (ie there is very little secondary trading in OTC 
products in general) although some active secondary OTC markets do exist in some 
products (particularly the interbank market in European options on foreign 
exchange negotiated for commercial customers). 
 
The futures exchanges mentioned in the previous section also operate as option 
exchanges, but there are also large options exchanges which do not trade in 
futures, such as the Chicago Board Options Exchange (CBOE).  There are more 
than 250 stocks on NYSE Liffe and more than 1,000 stocks on CBOE on which 
options are traded.  In London, traded options are available on about 90 of the 
largest listed companies.  
 
Options on individual stocks are for delivery of a defined number of shares, eg 10, 
100 or 1,000 (varying by country).  Contract sizes for other options, such as 
indices, usually involve a contract multiple. 
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The number of shares to which one option contract relates varies from country to country.  
In London, for example, because most share prices are quite small, typically in the range 
£1 to £20 per share, an individual option contract will relate to 1,000 shares.  On the 
continent where share prices are typically much bigger, the amount can be 100 shares or 
even 10 shares. 
 
Expiry dates are fixed by the exchange, and by convention most options are traded 
for expiration on the third Friday of the expiry month, with more volume usually 
concentrated in the March, June, September and December expiry months.  Expiry 
dates for options on individual stocks usually extend to about nine months, but 
with some exceptions, while for major market indices the expiry dates may be two 
years or longer into the future. 
 
Option strike prices (exercise prices) are set according to agreed conventions.  In 
the USA, strike prices might be set at intervals of $2.50 when the underlying stock 
price is less than $25, at intervals of $5 when the stock price is between $25 and 
$200 and at $10 intervals for a stock price over $200.  Strike prices are set both 
above and below the current stock price and, as the stock price moves up or down, 
new strike prices are added. 
 
In the London market, the steps between the various strike prices offered would be similar 
in proportion to the share price.  For example, if a share is standing at a price of £5.10 per 
share, we might expect to find options trading with strikes of £4.00, £4.50, £5.00, £5.50 
and £6.00, ie two in-the-money, two out-the-money and one (almost) at-the-money.  Puts 
and calls would be quoted for each of these strike prices, and indeed the puts and calls 
would be quoted at each strike for about three delivery dates.  This could lead to 30 
possible price quotations for one stock!  And for each of these, the market maker will 
need to quote a buy price and a sell price to the investor.  If the investor is buying he deals 
at the higher offer (or “ask”) price, and if selling he deals at the lower bid price. 
 
Market makers must stand ready to quote both bid and ask prices on an option 
and to trade with investors.  Floor brokers merely buy and sell options on behalf 
of their customers (and usually earn a commission on each trade).  They do not 
hold a book and they are not obliged to make a market in the options. 
 
If the buyer exercises an option, the broker notifies the clearing firm through which 
the original trade was cleared.  The clearing firm places an exercise order with the 
clearing house who assigns a trader who has written a similar contract.  This may 
be a random assignment or a first-in, first-out rule may be used. 
 
Exercise can only happen during the contract if the option is an American option (which 
most are), and generally traders do not want to be exercised (or “assigned”) by the 
clearing house due to the administration and hassle involved in settling the deal.  Most 
traders close positions down before the expiry of the contract, and as we know from 
earlier subjects, the market price of an option should normally be above the intrinsic value 
of the option.  Thus it should seldom be in anyone’s interest to exercise an option early. 
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5 Operation of an exchange 

5.1 Automated trading 

As previously noted, there has been a movement within major derivatives 
exchanges to make use of electronic trading systems.   
 
These are designed to be resident on standard PCs, with open architecture that 
allows bespoke front ends to be written on the trading host, and to be suitable for 
international distribution. 
 
 
Buy and sell orders are entered anonymously so that traders are not aware of 
whose orders they are viewing or trading against either pre or post trade. This 
feature provides some protection for members with large positions who are in 
danger of being selected against by other market participants should their identity 
become known. 
 
An investor who wishes to deal in derivatives can 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.  

 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.  

 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.  
 

Question 2.7  

What is the main risk of using a “market order”? 

 

Question 2.8  

What is the main risk of using a “limit order”? 
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5.2 Clearing  

Clearing services may be performed by the exchange or may be outsourced to 
other providers, including the provision of risk management services and clearing 
guarantee arrangements.  The phrase “clearing house” is used here to refer either 
to the external provider or to that part of the exchange which provides the clearing 
services. 
 
Clearing houses guarantee trades registered by their members, who must have 
adequate resources (both financial and operational) to carry out the requirements 
of membership.  The guarantee the clearing house is to its members, not to the 
customer that initiated the trade that gave rise to the contract.  Such customer 
must rely on their brokers for fulfilment of their contract. 
 

Question 2.9  

The clearing house demands that member clearing firms that deal with it require levels of 
collateral and margin that are at least as high as the margin demanded by the clearing 
house on the same trade.  Can you think of a reason why the clearing house might do this? 

 
When an exchange member executes a trade with another member, a contract is 
established between the two members.  If the members are dealing on behalf of 
customers, separate contracts will exist between the member and the customers.  
 
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’ customers, but is exposed to the default of a 
member.   
 
The members are exposed to the risk of default by a customer, and most members 
will have procedures in place to ensure that customers with loss-making positions 
have adequate resources to cover those losses, usually by requiring customers 
to post collateral. 
 
All clearing houses manage the risk inherent in their position as central 
counterparty by:  

 assessing the risk of the counterparties 

 margining 

 position and price monitoring 

 centralised banking 

 delivery management 

 default management. 
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Clearing houses insist on certain guarantees from member clearing firms.  They include 
default insurance arrangements, and even becoming shareholders of the clearing house 
itself. 
 
Margin is the collateral which must be deposited with the clearing house by each 
party to the contract (except for buyers of options if they have paid the full 
premium up front).  It acts as a cushion against potential losses which the parties 
may suffer from future adverse price movements.   
 
Various forms of collateral may be acceptable.  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 their value.  The discount applied depends on the 
type of security and is known as the “haircut”. 
 

Question 2.10  

List some things that could affect the level of haircut that a clearing house applies to the 
margin delivered on a trade. 

 
The clearing house determines the margin which members must provide in 
relation to their trades.  However, members can impose their own (possibly more 
onerous) rules for requiring margin from their customers.  Typically, the clearing 
house’s rules would state that the amount of customer margin held must not be 
less than the amount deposited by the member with the clearing house. 
 
 

5.3 Calculation of margin 

Initial and variation margin 

As part of its risk management responsibilities, the clearing house sets initial 
margin levels (in consultation with the exchange, if performed by a separate party) 
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. 
 
Initial and variation margin calls are made on a daily basis.  Intra-day margin calls 
can also be made if market conditions demand such calls.  Margin calls would 
happen intra-day if the market closed limit up or limit down. 
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Initial margins are assessed relative to the risk of a member’s traded positions and 
the clearing house ensures that the member deposits sufficient funds or securities 
to cover the risk.  The variation margin is calculated by marking every open 
position to market settlement price at the end of each trading day to generate 
either a profit or a loss in the currency of the contract traded.  
 
Margin requirements are typically calculated using a portfolio analysis of risk 
system.  A scenario analysis is carried out to examine 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 scenario that shows the worst possible daily loss would be the member’s initial 
margin.  The marking to market process would determine the daily profits and losses that 
are transferred into or out of the member’s margin account.  A level called the 
“maintenance level” is set by the clearing house such that if the member’s account fell to 
this level it would trigger a margin payment into the account to bring the account back up 
to the initial margin level. 
 
In doing this, futures and option contracts are divided into groups with a common 
underlying asset.  So, for example, the FTSE 100 futures and options contracts 
would be in the same group.  
 
An evaluation is then made of how each distinct group of contracts with a common 
underlying asset behaves in different market scenarios.  The advantage of this 
approach for the exchange members is that a net margin requirement is 
determined for the contract group (eg a contract group could consist of ten long 
FTSE 100 futures contracts, two short FTSE 100 puts and five long FTSE 100 calls). 
 
Scenario Portfolio ANalysis (SPAN) 
 
Each day, a number of different scenarios are used to assess how the value of a 
contract would move if the underlying asset or the implied volatility of an option 
were to change.  For example, London SPAN (Standard Portfolio Analysis of Risk) 
uses sixteen scenarios.  From a review of the gains and losses generated for a 
contract over the different scenarios, the maximum loss is chosen as the initial 
margin.  The same scenarios are used to determine the maximum loss for a 
contract group, again with the maximum loss being set as the initial margin.  
 
The scenario calculations are available to the exchange members and they use 
them to margin their clients.  
 
The scenarios may use the concept of scanning range.  The scanning range 
represents the largest move in the underlying contract for which the clearing 
house requires initial margin.  Scenarios are then developed using moves such as 
underlying down by a third of the scanning range combined with volatility up. 
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The initial margin determined as set out above can be reduced or increased in four 
sets of circumstances:  

 inter-month spread charge 

 delivery month charge 

 inter-commodity spreads 

 short option minimum charge.  
 
These reflect situations where the scenario analysis might need adjustment.  For example, 
if the scenario assumes that a long FTSE 100 June contract and a short FTSE 100 
September contract perfectly offset one another, then there might be an upward 
adjustment to the margin to reflect the fact that they do not perfectly offset one another.   
 
Inter-month spread 
 
The basic initial margin calculated as outlined above is increased by the inter-
month spread charge, if it has been assumed that the futures price changes by the 
same amount across all contract months in response to a change in, say, the price 
of the underlying.  That is, for any given futures contract, it has been assumed that 
the change in value of a long position in one contract month is exactly offset by 
the change in the value of a short position in another contract month.   
 
In reality, a movement in the value of a long position in one contract month is not 
perfectly correlated with the movements in the value of a short position in another 
contract month.  So the initial margin may be increased to allow for this mismatch. 
 
Delivery month charge 
 
Options that are approaching expiry are particularly volatile, and margin needs adjusting. 
 
The prices of futures contracts for the earliest delivery month (referred to as the 
spot-month) are, generally speaking, more volatile than futures prices for 
contracts with later delivery dates.  For this reason the normal scanning range is 
not adequate and a higher initial margin is applied to the spot-month contract. 
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Inter-commodity spread 
 
If the system ignores any link between oil and gas trading (for example), the inter-
commodity spread may reduce margins to reflect the fact that there is a correlation 
between them.   
 
Spread positions are taken either: 
 
 by simultaneously purchasing and selling futures contracts on the same 

underlying asset where the long position has a different delivery month to 
the short position, 

or  

 by simultaneously purchasing and selling futures contracts on two 
different but related underlying assets (for example, futures contracts on 
two closely related equity indices). 

The first of these was discussed earlier in the section “inter-month spread”.  The second 
relates to this paragraph and is an example of an inter-commodity spread. 
 
When the relationship between the price behaviours of the two different contracts 
- using the second example above - is relatively stable, margin offsets are allowed 
across the relevant contract groups. For example, spreads between the large-cap 
FTSE 100 and the mid-cap FTSE Mid 250 indices qualify for margin offsets. 
 
Short option minimum charge 
 
Short options positions are considered particularly risky.  Margin is often adjusted 
upwards. 
 
If an investor’s portfolio of open positions includes a large number of written 
futures, the basic margin calculation may not adequately reflect the risk of the 
portfolio.  In such cases, the basic calculation may be ignored and the initial 
margin charge is set as the sum of a set of individual charges for each future.  
 
Variation margin 
 
Variation margin is collected/paid daily by the clearing house.  Variation margin is 
based on the difference between the day’s closing price and the previous day’s 
closing price or the trade price if the trade was executed on the same day.  The 
“tick” is a useful concept when looking at variation margins.  The tick is the 
exchange standardised minimum price movement of an options or futures 
contract. Tick value is the product of the tick and the contract size or cash amount 
per index point. 
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The FTSE 100 futures contract is designed to be £10 per index point movement in the 
underlying index.  This means that if the index moves one point, the investor has either 
made or lost £10, and the profit or loss will be credited or debited to his margin account 
at the close of the day.  Many people therefore say that one contract is equivalent to 
£10 ¥  index level of exposure to equity shares.  The “tick price” of the FTSE 100 future 
is a 0.5 point movement on the index. 
 

Question 2.11  

What is the “tick value” of the FTSE 100 future contract? 

 
A centralised accounting system calculates the shortfall or surplus in respect of 
profits and losses and initial margin payments for each member.   
 
Each member’s risk exposure is monitored throughout the trading day and 
analysed in relation to that member’s ability to cover liabilities.  In particular, the 
clearing house would look for unusually large positions, an unusually high 
percentage of open interest, unusually high margin liabilities or the concentration 
of margin in a single contract. 
 
Strangely, when the rogue trader who brought down Barings Bank was dealing in futures 
and options markets in Singapore, it was reported that at certain points he alone had 
almost 75% of all open interests in that market.  It is surprising that these warning signals 
were not detected until it was too late. 
 
 

5.4 Option trading specifics 
 
To trade options, private investors have to open an account with a broker.  This 
requires depositing cash with the broker which will be used to pay for option 
premiums and for margining purposes.  The exchange provides a list of brokers 
prepared to transact business on behalf of private investors.   
 
The services offered by brokers can be split into three broad categories:  

1. execution only 

2. advisory 

3. discretionary.   
 
Execution only deals involve the broker simply carrying out the transactions as instructed 
by the investor.  No advice is given.   
 
Advisory is the reverse of this whereby the broker will advise and deal for the investor.  
The broker will need to carry out research into the investor’s requirements before giving 
advice. 
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Discretionary means that the broker has full discretion to manage the investor’s money 
as he sees fit.  The client signs a form authorising this and giving full disclosure about 
attitude to risk and objectives. 
 
In the case of discretionary services, private investors will be required to deposit 
a large sum of money with the broker who will use it to trade options on her behalf. 
 
Brokers will seek to understand their customers’ objectives and attitude to risk in 
trading options.  When issuing an options trading instruction to a broker a private 
investor will need to give the following information:  

 contract name (eg equity option on British Airways) 

 expiry month and strike price 

 put or call 

 number of contracts to be traded 

 whether the investor wishes to go long or short the option 

 whether the investor is closing out an existing position or opening a new 
position 

 any limits on the price at which the investor is prepared to deal.   
 
Brokers are required to issue clients with a contract note for each executed trade. 
 
Prices for options on the FTSE 100 index are quoted in index points where each 
index point is valued at £10.  This means that options on individual equities are 
quoted in pence per share but one contract typically covers 1,000 shares. 
 
As mentioned earlier, the number of shares that an option covers will depend on the price 
of the share – in London it is typically 1,000 shares. 
 

Question 2.12  

What are the advantages and disadvantages of using index futures or options on index 
futures to hedge an equity portfolio against a possible downward movement in the 
market? 
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Question 2.13  

The futures exchange trades futures on individual equity shares (called “universal 
futures”).  What might be the reason for introducing these products and who might use 
them? 
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6 Derivatives markets 

6.1 United States 

CBOT 
 
The Chicago Board of Trade (CBOT), now forming part of CME group, is the 
world’s oldest and largest futures exchange.  Founded in 1848 to provide an 
orderly marketing system for farm products and to help producers (farmers) and 
users (merchants or consumers) protect themselves against adverse price 
changes, it has become an international market place offering futures contracts 
based on agricultural products, financial instruments, precious metals and stock 
indices. 
 

CBOE 
 
The Chicago Board Options Exchange (CBOE), founded in 1973, revolutionised 
options trading by creating standardised, listed stock options.  Today, CBOE is 
the world’s largest options exchange, accounting for about half of all US options 
trading and three-quarters of all index options trading.  Although originally created 
by CBOT, CBOE has always been managed and regulated as an independent 
entity. 
 
A mixture of open outcry trading and electronic trading is used. 
 

Philadelphia Stock Exchange 
 
The Philadelphia Stock Exchange is the world’s largest exchange-traded market 
for currency options, which it originated in 1982.  It also trades equity options.   
 
 

6.2 UK and Europe 

Euronext 
 
Euronext, the first pan-European exchange, was founded in September 2000 with 
the merger of the Amsterdam, Brussels and Paris exchanges.  It covers equities, 
bonds, notes and commodities as well as derivatives. 
 
Other European exchanges, including the London International Financial Futures 
Exchange (LIFFE) were subsequently added to form Euronext.Liffe, which in turn 
was acquired by NYSE (New York Stock Exchange) to create a global derivatives 
operation that is now part of the Intercontinental Exchange group. 
 
It is the world’s leading electronic derivatives exchange by value. 
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Other major European exchanges include Eurex, a joint Swiss-German derivatives 
exchange.  Trading is conducted via an international electronic network with 
simultaneous automatic clearing of transactions. There is daily settlement with 
margin calls, if necessary.  
 
 

6.3 Japan 

Tokyo Stock Exchange (TSE) 
 
The Tokyo Stock Exchange (TSE) started trading interest rate futures, the first 
financial futures contract in Japan, in 1985.  The Osaka Securities Exchange (OSE) 
started trading Nikkei 225 futures in 1988 and Nikkei 225 options in 1989.  Wider 
ranges of traded futures and options have since been introduced, and the two 
exchanges have merged to form the Japan Exchange Group. 
 
Transactions are executed through a fully automated, computerised trading 
system.  
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Chapter 2 Summary 
 
OTC and exchange-traded derivatives 
 
All derivatives can be classed as either OTC or exchange-traded.  OTC contracts have 
counterparty risk with another counterparty who is not a clearing house.  Collateral 
arrangements between parties can be complex.  There has been a tendency to centrally 
clear many standard derivatives such as swaps. 
 
Futures exchanges 
 
Although many futures exchanges still operate a system of open-outcry many are moving 
towards an electronic system.  Recently some exchanges have been set up that deal 
exclusively with internet trading. 
 
Futures contracts 
 
When specifying a futures contract it is necessary to specify: 

 the size of each contract 

 the units of price quotation 

 minimum price fluctuations 

 the “grade”  

 place for delivery 

 any daily price limits 

 margin requirements 

 opening hours for trading. 
 
Options 
 
Options are traded on: 

 individual stocks 

 stock indices 

 foreign currencies 

 futures contracts 

 Treasury notes and Treasury bonds (to a much lesser extent).   
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Three common deal types are: 

 Market order: an order for immediate execution given to a broker to buy or sell at 
the best obtainable price.  

 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.  

 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.  

  
Clearing 
 
The exchange is where member trade with one another, and the clearing house is the 
counterparty to all deals carried out in the exchange.  If two members trade with one 
another in the exchange, the deals are “novated”, and both deals then have the clearing 
house as counterparty. 
 
All clearing houses manage the risk inherent in their position as central counterparty by:  

 assessing the risk of the counterparties 

 margining 

 position and price monitoring 

 centralised banking 

 delivery management 

 default management. 
 
Margin requirements are calculated using a scenario risk analysis process.  Contracts with 
the same underlying asset are grouped together during this modelling process.  These 
calculations are open to scrutiny, and the “scanning ranges” (the maximum movements 
expected in each underlying asset) are disclosed by the clearing house. 
 
There are four circumstances where the initial margin calculation may be adjusted (either 
upwards or downwards): 

 inter-month spread charge 

 delivery month charge 

 inter-commodity spreads 

 short option minimum charge.  
  



SA5-02: Derivatives markets Page 23 

The Actuarial Education Company © IFE: 2017 Examinations 

When offering client services and arranging deals on behalf of clients, a broker will 
typically seek the following information: 

 contract name (eg equity option on British Airways) 

 expiry month and strike price 

 put or call 

 number of contracts to be traded 

 whether the investor wishes to go long or short the option 

 whether the investor is closing out an existing position or opening a new position 

 any limits on the price at which the investor is prepared to deal.   
 
Exchanges around the world 
 
In the US, the major exchanges are: 

 Chicago Board of Trade (CBOT) which trades commodity and financial futures 

 Chicago Board Options Exchange (CBOE) which trades commodity and index 
options 

 Philadelphia Stock Exchange which focuses on currency and equity options. 
 
In the UK and Europe, the major exchanges are: 

 Euronext (currently NYSE Euronext) which trades equity, bond and commodity 
futures 

 LIFFE (currently part of Intercontinental Exchange group) which deals in most 
contracts 

 Eurex. 
 
In Japan the major exchanges are: 

 Tokyo Stock Exchange (TSE) and the Osaka Securities Exchange (OSE) which 
combined under the flagship Japan Exchange Group, and which trade a wide range 
of futures and options. 
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Chapter 2 Solutions 
 
Solution 2.1  

The swap would still be negotiated “over the counter” between two counterparties.  
However, once the deal has been struck, both parties “novate” the swap (ie change the 
name of the legal counterparty to the deal) such that both parties deal with the clearing 
house. 

The benefit of such a system is that in times of crisis, it is easy to tell how much risk each 
bank has on its balance sheet.  During the banking crisis there were such a multitude of 
different counterparties, some netted and some not, that some banks were not sure how 
solid other banks were.  This caused a confidence crisis, and lead to illiquidity in the 
money markets. 
 
 
Solution 2.2  

A paper manufacturer may use timber futures to hedge price movements in the timber 
market.  If they believe that timber prices are likely to rise, there are two options open to 
them: 

1. buy more timber through forward contracts with their timber suppliers before the 
price rises 

2. buy timber futures in the market, with the aim of closing them out before expiry.  
If timber prices do rise, then the paper manufacturer should be able to sell the 
futures at a higher price and make a profit sufficient to offset the loss made as a 
result of having to buy the timber at the new higher prices. 

 
The company may also use futures to speculate on the price of timber. 
 
 
Solution 2.3  

There are a number of possible reasons.  The main difference between forwards and 
futures are: 

 marketability (futures are generally more marketable, but in the currency markets 
this is not always the case.  Forwards can be extremely liquid.) 

 standardisation (futures are standardised and not flexible – with regard to the 
delivery date, the packaged underlying asset, the size of the contract ...) 
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Therefore some potential reasons to use forwards are: 

 the institution wishes to deal in substantial size, such that only a privately 
negotiated contract will be possible without substantial futures market price 
volatility 

 the institution wishes to have the position in place for a long period of time (say 5 
years) and would not want to continually roll (say) 3-month futures contracts at 
each expiry date – therefore a forward contract which may offer a longer term is 
more suitable. 

 
 the institution might actually want the currency.  If the institution was planning to 

buy overseas equities in the overseas stock market, it would actually need the 
currency to be able to proceed.  A spot transaction might be better for this, but 
perhaps there is a reason why the institution wants to deal ahead of the date it 
needs the currency. 

 
 
Solution 2.4  

The advantages of electronic trading are: 

 it is cheaper, cutting out the middle man 

 in many circumstances it is quicker 

 it is arguably more transparent as all deals are displayed on screen. 
 
The disadvantages are: 

 when the market becomes volatile, sometimes there are few quotes on the screen, 
therefore it is difficult to have a clear idea where the market is 

 prices can be manipulated at the close of day by one or two rogue trades 

 it is more subject to closure due to technical problems. 
 
 
Solution 2.5  

A quote-driven system is one where market makers are obliged to maintain a quoted offer 
and bid price for each of the securities (or derivatives) in which they make markets.  For 
example, if a particular market maker makes markets in options on the share price of 
Barclays Bank, then he or she must maintain a quoted offer and bid price published on 
the quote-driven system at all times for each of those options.  Other market makers must 
be able to deal in those options at the quoted prices in any size up to the “normal market 
size” for that security. 
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Solution 2.6  

Basically anything that you can think of that isn’t a traditional option position.  Exotics 
can be customised however you wish including as many dependants as you like. 
 
An example might be a “digital” option which gives a fixed positive payoff if the 
underlying index is above a certain level at expiry (it doesn’t matter how much above) or 
a fixed negative payoff if the index is below. 
 
Another might be a “double no-touch” currency option which pays off a fixed amount 
provided a currency does not touch either of two barrier levels before the expiry – the 
barrier levels would be set above and below the current exchange rate. 
 
 
Solution 2.7  

With a market order, the trade will be completed if there are enough orders on the system.  
The risk is that the trade may be matched with some deals that are quite poor prices 
compared to the current mid-market price.  
 
 
Solution 2.8  

The main risk of a limit order is that the limit prevents the order from being processed, 
and the deal never takes place. 
 
 
Solution 2.9  

The clearing house aims to protect itself against the bankruptcy of its counterparties, 
ie member clearing firms.  One way of making sure that those counterparties don’t get 
into trouble in the first place is to ensure that they charge sufficient margin from their 
customers. 
 
 
Solution 2.10  

The haircut will depend on the riskiness, type and duration of the asset offered as security, 
such as: 

 the credit risk (equities high, Treasury bills low) 

 the duration (government bonds slightly higher than Treasury Bills) 

 liquidity (small cap shares greater than large cap). 
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Solution 2.11  

If the index can move in 0.5 point steps, then each minimum movement will lose or gain 
the trader £5.  This is the tick value. 
 
 
Solution 2.12  

Index futures are normally most appropriate for hedging purposes because: 
 
 they are normally highly correlated with the underlying portfolio, whereas options 

will be linked to the underlying index via the delta of the option (ie a 1% move in 
the value of the index will lead to a delta   1%, which means that the number of 
options required must be adjusted by the hedge ratio, which 1 delta  ) 

 
 when a portfolio is hedged using index futures, the hedge does not need to be 

rebalanced, whereas a hedge using options on index futures will need to be 
continually rebalanced because of the changes in the delta of the options 

 
 it may be slightly cheaper to deal in futures than options 
 
 the liquidity of index futures is usually greater than that of options. 
 
However, there is an advantage to using options: 
 
 options can be used to hedge against downside risk without losing the exposure 

to upside potential  (for example, buying a protection put). 
 
 
Solution 2.13  

Universal futures were introduced on the largest shares to allow traders to quickly hedge 
positions in individual shares without having to come up with the full amount of capital.  
For example, if a trader goes short of a share (by selling it to someone, when he doesn’t 
own the share in the first place) he will borrow the share in order to settle the deal.  If he 
wishes to hedge the risk of being short he must buy the share in the market. This may 
involve significant capital outlay.  However, with universal futures he can buy exposure 
to the share through the futures market and only deposit the margin. 
 
They also offer a very quick means of hedging exposure with relatively low costs. 
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Chapter 4 
 

Taxation 
 

 

Syllabus objective 
 
(c) Demonstrate a knowledge of the personal and corporate taxation framework 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)  

 the tax rates and allowances 

 the tax-efficiency of the vehicle used to hold the investment. 
 
During your study of Subject CT2 you were introduced to UK tax system – the personal 
(income tax) tax system, the corporation tax system and the investment tax system (capital 
gains, franked and unfranked income).   
 
In Subject ST5 you also studied tax systems in a general sense – different types of 
corporation tax systems (classical, split-rate and imputation) and high-level goals for tax 
systems in general.   
 
This chapter consolidates all your knowledge and gives you the up-to-date and detailed 
tax knowledge needed for the Subject SA5 exam.  There is a large amount of detail in this 
chapter, mostly relating to the UK system.  However, not only should you know the 
details in this chapter, but you should keep up-to-date by reading the financial press 
between now and the exam.   
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In the present environment, tax is a big issue, with tax large rises (or huge spending cuts) 
required to finance the gap between government spending and taxation.  You should think 
through the effect of different tax rises. 
 
Figures quoted in this Unit are current as at May 2016 and are applicable to the 
United Kingdom. 
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1 Income tax 

In the UK, an individual’s liability to income tax is based on total income arising 
from sources such as employment, trading, property holdings, savings and 
investments. 
 
Benefits in kind provided to employees (eg loans on favourable terms, living 
accommodation, company car, medical insurance) are also treated as if they were 
income for tax purposes, even though the employee is not actually paid any 
money.  The tax is based on the “cash equivalent”, which is normally the cost of 
providing the benefit. 
 
Benefits in kind are very common in the UK, particularly where an employee uses a car 
a lot as part of company business.  It is considered unfair to force the employee to use 
their own car without some form of compensation. 
 
A basic Personal Allowance (£11,000) is deducted from an individual’s total 
income to determine the amount of taxable income.  The Personal Allowance is 
reduced by £1 for every £2 of income above £100,000. 
 
Additional allowances are given to low income families, disabled persons, blind 
persons and pensioners. 
 
Taxable income above the allowances is split into bands.  Each of these bands is 
taxed at an increasing rate:  

 basic rate (20%; for taxable income up to £32,000),  

 higher rate (40%; for taxable income over £32,000 and up to £150,000)  

 additional rate (45%; for taxable income over £150,000).   
 
Further details on the taxation of savings income is given in Section 5.1. 
 
[Scottish taxpayers may be subject to tax at different rates, to be set by the 
Scottish Assembly.] 
 

Question 4.1  

How much income tax would Susan pay in the year 2016/17 if she earned £110,000, and 
received health insurance from her place of work worth £1,000 each year? 
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Question 4.2  

How might Susan (see question 4.1) reduce the overall rate of tax that she pays as a 
percentage of her total earnings? 
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2 Inheritance tax 

Inheritance tax (IHT) is a tax on the value of a deceased person’s estate at death 
plus certain lifetime transfers which are not exempt (or potentially exempt).  
Husbands and wives are taxed separately; however, there is no IHT on transfers 
between spouses.  
 
Other exemptions include gifts to charities, small gifts of up to £250 per recipient, 
and an annual exemption for lifetime gifts of up to £3,000 per donor.  
 
IHT is normally charged at 40% on death, with the first £325,000 being tax-free.  An 
additional nil-rate band is to be introduced from April 2017, when a residence is 
passed on death to a direct descendant.  
 
Due to pressure from the public as a result of vastly increased house prices (and therefore 
vastly increased inheritance tax on death of a parent), the government agreed to introduce 
an additional nil-rate band of inheritance tax if a property is part of the inheritance estate.  
It is planned to increase slowly to around £175,000, and then increase in line with 
inflation. 
 
Where a donor of a lifetime gift dies within seven years of making the gift, IHT may 
be due on the gift.  The full rate of tax is reduced depending on the interval between 
the gift and the date of death.  Such transfers, where there is no immediate liability 
to IHT, are known as “potentially exempt transfers”. 
 
If a parent gifts money to one of their children, the gift is not charged for tax.  If however, 
the parent dies within seven years, a proportion of the full amount of inheritance tax is 
reclaimed by the tax authorities.  This is to prevent people “gifting” their entire estate to 
a child immediately before death, and avoiding inheritance tax altogether. 
 
The value of assets for IHT is their open market value.  This can be quite hard to 
assess, particularly when properties are involved. 
 
Relief is given on business assets, provided the transferor has owned them for at 
least two years. 
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Question 4.3  

What are the pros and cons of the following two systems: 

 the current system of IHT (40% above £325,000) 

 a proposed system based on taxing at 10% above (say) £100,000? 
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3 Corporation tax 

World-wide profits 
 
Corporation tax is a tax on the taxable profits of limited companies and some 
organisations including clubs, societies, associations, co-operatives, charities 
and other unincorporated bodies. 
 
Taxable profits for corporation tax include: 
 
 profits from taxable income such as trading profits and investment profits 

(except dividend income which is taxed differently)  
 

 capital gains — known as “chargeable gains” for corporation tax purposes.  
 
If a company or organisation is based in the UK, it has to pay corporation tax on 
all its taxable profits — wherever in the world those profits come from. 
 
If a company is not based in the UK but operates in the UK (for example through 
a UK branch) it only has to pay corporation tax on any taxable profits arising from 
its UK activities. 
 
This may seem strange, as the UK seems to be taxing all profits of UK-based companies, 
and also profits from UK-based subsidiaries of overseas companies.  However, double 
tax relief often allows companies to offset any taxes paid abroad against their liability for 
UK corporation tax.  Likewise, overseas companies can offset UK taxes paid on their UK 
subsidiaries against the tax liability they face at home. 
 

Capital allowances 
 
Tax relief in the form of capital allowances allows the cost of some of a company’s 
or organisation’s assets to be written off against its taxable profits.  This replaces 
any depreciation shown in the company’s or organisation’s accounts, which is not 
allowable for corporation tax purposes. 
 
Capital allowances are available on: 
 
 the cost of most plant and machinery that a company or organisation uses 

for its business  
 

 certain building works, for example converting space above commercial 
premises to flats for renting  
 

 certain research and development. 
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Indexation allowance adjusts for the effect of inflation when calculating 
chargeable gains. 
 

Rates of tax 
 
The main rate of corporation tax is 20%.  
 
This has been lowered in recent years to compete with other countries where tax rates are 
held competitively low.  As it is easier for companies to change location than it is for 
individuals to change location, there is a “tax arbitrage” that companies can make use of 
to lower their tax bill for shareholders. 
 
A company’s trading losses can normally be set against: 

 income and gains of the same accounting period 

 income and gains of a previous year 

 trading profits from the same trade in future years. 
 

[There are proposals in development to change these rules from April 2017.] 
 
So: 

 if a company makes a trading loss and realises a gain (for example, by selling 
shares in a associated company in that year), the taxable gain can be reduced by 
the trading loss 

 if a company made a trading profit or a capital gain in the previous year and makes 
a trading loss this year, it can reclaim some of the tax it paid in respect of the 
previous year 

 if a company makes a trading loss it can carry it forward to next year and reduce 
the tax payable on any trading gains in that year. 
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4 Capital gains tax 

Capital gains tax (CGT) is charged on net gains ie total chargeable gains realised 
during a tax year after deducting total allowable losses realised in the year. 
 
CGT can only arise on the disposal of an asset.  This means that a gain in market 
value is not taxable until the gain is “crystallised” by a sale (or other) transaction.  
Normally this means sale but it could also mean a gift or compensation for loss or 
damage to an asset.  The value on which the gain (or loss) is based is normally 
the consideration received. 
 
No CGT is payable on death, and beneficiaries of a deceased person’s estate are 
treated as if they had acquired the assets of the deceased at their market value on 
death. 
 
However, as mentioned in an earlier section, inheritance tax is probably payable on the 
estate by the recipients. 
 
Certain costs are allowable in computing chargeable gains, including the 
acquisition cost and expenditure incurred on purchasing, disposing of and 
enhancing the asset.  
 
Losses brought forward from previous tax years can offset gains. 
 
The first £11,100 of an individual’s net gains realised during the tax year is free of 
CGT.  This is the figure for the tax year 2016/17. 
 
The excess is generally taxed at 10% if the individual is a basic-rate tax payer 
(provided total income and capital gains remain within the basic-rate band) and 
20% if the individual is a higher-rate tax payer.  However, gains from certain 
assets, including residential property, are taxed at 18% and 28% respectively.  
 
Gains on certain assets are exempt (and losses not allowable), including: 
 
 an individual’s (or married couple’s) only or main residence 

 
 government securities, loan stocks, qualifying corporate bonds and 

National Savings and Investments certificates 
 

 amounts held in Individual Savings Accounts (ISAs) and Personal Equity 
Plans (PEPs) 
 

 life assurance policies disposed of by their original owner 
 

 betting and lottery wins 
 

 shares held by the trustees of share incentive plans 
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 enterprise investment scheme, venture capital trust and business 

expansion scheme shares 
 
These are special schemes designed by the government to give investors an 
incentive to invest in start-up or venture capital companies.  The incentive 
involves tax benefits to the investor in the sense that CGT is not paid 
 

 chattels (provided the consideration is not more than £6,000) 
 

A chattel is a moveable, tangible asset (or set of assets) where the sale 
consideration is less than £6,000 – for example, a china tea set or piece of 
furniture. 

 
As described in Section 3, companies are subject to corporation tax on chargeable 
gains at the normal rates.  
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5 Taxation of investments 

5.1 Money market instruments 

All of 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.   
 

Question 4.4  

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

 
Tax on income from money market instruments and deposits is due at the 
individual’s marginal tax rate.  However, the Personal Savings Allowance 
introduced in April 2016 means that such savings income is tax-free up to a limit 
of £1,000 for basic rate taxpayers and £500 for higher rate taxpayers (zero for 
additional rate taxpayers). 
 
At current low rates of income tax it is very difficult to breach any of these limits based 
on typical cash holdings. 
 
There is also a nil-rate savings interest band of up to £5,000 available for those on 
lower incomes.  This means that if total income including savings interest is less 
than £5,000 plus the basic Personal Allowance, no tax will be payable.  If income 
excluding savings interest falls below this amount but income including savings 
interest is above it, then the savings interest component will be partially taxable 
at basic rate to the extent that the difference exceeds the tax-free allowance 
mentioned above. 
 

5.2 Gilts and other qualifying securities 

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, but capital gains are tax-free (other than for gilt strips, where capital 
gains are treated as income).   
 
This means that these investors will prefer low-coupon stocks giving some tax-free capital 
gains.  Capital losses for these investors cannot be used to offset other capital gains.  
Individual investors pay income tax at their marginal rates on interest accrued or received, 
and individuals do not accrue capital gains or losses on qualifying bonds. 
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Income from gilts and corporate bonds forms part of the “savings income” which 
is included within the Personal Savings Allowance tax-free limit mentioned in 
Section 5.1. 
 
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. 
 
This means that investors in “qualifying” bonds do not pay capital gains tax on any gains 
they make.  The authorities take the view that some bonds are purchased above par (and 
the price falls slowly towards maturity) and some are purchased below par (and increase 
slowly to maturity).  Since it is a net zero sum game, the authorities will see as many 
taxable losses as they see taxable gains, they choose not to tax either gains or losses on 
bonds.  Generally the accrued interest, which students will have come across in Subject 
ST5 is used to calculate the tax liability on bond investments. 
 
Zero coupon bonds give a large capital gain, and are therefore not entitled to be exempt 
from tax.  So all returns are classed as income for tax purposes.  
 
 

5.3 Equities 

Dividends from UK companies are exempt from corporation tax if received by 
companies.  However, companies are charged to corporation tax on chargeable 
gains. 
 
This means that a company that invests in shares, perhaps the shares of its own subsidiary 
company, would not pay further UK corporation tax on dividend income received.  
Dividend income from overseas companies would be taxable, but double tax treaties often 
soften the blow.  Any gains made when the shares are sold are subject to corporation tax. 
 
From April 2016, dividends of up to £5,000 are tax-free for individuals.  Dividends 
above this level are taxed at 7.5% for basic rate taxpayers, 32.5% for higher rate 
taxpayers and 38.1% for additional rate taxpayers.   
 
Individuals are normally subject to capital gains tax on equity gains.   
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Question 4.5  

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 basic-rate (20%) personal investor 

(d) a 40% personal investor. 

 
 

5.4 Convertibles 

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

5.5 Unit trusts 

This section is concerned with the way in which an investor who holds units in a 
unit trust is taxed. 
 
Individuals are liable for income tax on dividend and interest distributions from 
unit trusts.   
 
Capital gains tax is applied to unit trust holdings in the normal way. 
 
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. 
 
 

5.6 Investment trusts 

Shares in investment trusts are equity investments and are taxed as such.  
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5.7 Property 

Normal rules apply: rental income is subject to income tax or corporation tax 
(depending on the recipient) and 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 
property. 
 
So for individuals, rental income is taxed at either the basic, higher or additional rate of 
tax (20%/40%/45%).  For institutions, corporation tax (20%) will be payable on rental 
income at the usual rate.  Loan interest may be eligible to offset against rental income, 
but only in certain circumstances, and there are changes proposed in this area of tax. 
 
Capital gains tax may also be payable on sale of the property.  It is possible to offset some 
of the costs of property sale against the gains made. 
 
 

5.8 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 4.6  

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

 
 

5.9 Stamp duty land tax  

Stamp duty land tax (SDLT) is paid at the time of transfer of title by the purchaser 
of property.  
 
The SDLT rate for property in the UK (apart from Scotland) depends on: 

 the purchase price of the property 

 whether the property is residential and, if so, whether it is an additional 
property 

 whether the buyer is a corporate body. 
 
No SDLT is payable on the first £125,000 of the price of a residential property, and 
increasing rates are applied to bands of additional value above this. 
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SDLT is charged at a higher rate on high value residential properties bought by 
bodies such as companies and collective investment schemes, with some 
exceptions. 
 
For non-residential and mixed-use properties, the nil-rate band is higher and the 
SDLT rates are generally lower than for residential properties. 
 
Since 2015, SDLT does not apply in Scotland.  Instead, purchasers pay land and 
buildings transaction tax (LBTT) when they buy a property.  The tax rates and 
bands for residential property transactions under LBTT are similar to those under 
SDLT, but with a slightly higher nil-rate band threshold and narrower subsequent 
bands. 
 
 

5.10 Stamp duty on shares  

Stamp duty reserve tax (SDRT) is payable by the purchaser of most UK listed 
shares. 
 
The amount of SDRT paid is based on the “chargeable consideration” given for 
the stocks or shares.   
 
SDRT is payable at the rate of 0.5% of the value of the chargeable consideration. 
 
Most share transactions undertaken by individuals are “paperless”, ie carried out 
electronically.  The settlement system automatically collects SDRT and sends it to 
HM Revenue & Customs (HMRC); the buyer's stockbroker claims the money due 
from the buyer (and completes any paperwork) on the buyer’s behalf. 
 
SDRT is also payable on any “off market” transactions, for which HMRC needs to 
be notified.   
 
 

5.11 Taxes on overseas investment 

The overseas investment income of UK residents is subject to UK tax.  The most 
common form of double taxation agreement (DTA) 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. 
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This is helpful provided that the rate of tax paid in the overseas country is lower than the 
rate payable in the UK (in this case tax is payable on the difference in rates).  If the tax 
payable overseas is higher than would be paid in this country, there is no way of reducing 
this amount of tax, although there will be no further UK tax to pay. 
 
Most countries impose a withholding tax on dividends and sometimes 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. 
 
Again, if the amount payable overseas is higher than that which would be paid in the UK, 
there is in general no way to reclaim any tax.   
 

Question 4.7  

Which type of UK investor is most affected by withholding tax? 
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Example 
 
Let’s look at a numerical example of how all of this might take place.  Suppose XYZ is a 
UK company that owns an overseas subsidiary, XYZ (Japan).  Let’s suppose that: 

 XYZ earns £30m pre-tax profits from its world-wide operations (including 
“finance income” in the form of dividends from subsidiaries) 

 XYZ made a £5m trading loss in the previous year 

 XYZ (Japan) makes pre-tax profits of £10m (equivalent) in Japan where the 
corporation tax rate is 10% 

 XYZ (Japan) pays a £2m dividend to the UK holding company and has to pay 
£0.2m withholding tax on the dividend. 

 
What would XYZ pay to the UK tax authorities? 
 
XYZ’s total UK earnings, potentially subject to corporation tax is £30m. This includes 
“finance income” in the form of dividends received and so would include the (grossed 
up) dividend from Japan.  Because this dividend has already been subject to corporation 
tax in Japan it seems unfair to tax it again, which is where double tax treaties come in.  
 
The UK tax charge would initially be 20% of £30m, which is £6.0m. 
 
Against this the company would be able to apply for three credits: 

 the loss from the prior year 

 double tax treatment of the income paid as dividend (and already taxed abroad) 

 withholding tax deducted at source from the dividend payment. 
 
The amount of these would be: 

 loss in prior year = £5 20% £1.0m m   

 double tax agreement = 
£2

£2 £0.222
0.9

m
m m   

 withholding tax = £0.2m 
 
Thus the resulting tax bill in the UK would be £6.0m – £1.0m – £0.222m = £4.778m 
 
But the company would also be able to reclaim the withholding tax from abroad (possibly 
as a reduction in its UK corporation tax bill), and so its stated tax charge in its accounts 
would reflect this and be reduced by a further £0.2m:   £4.578m. 
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Question 4.8  

Redo this calculation assuming that the Japanese corporation tax rate had been 40%, but 
that all other numbers had remained the same. 

 
This type of calculation has come up once in Subject SA5 exams in the past.  The key 
things to make sure of in your calculations are: 
 
 whether the pre-tax earnings of the UK parent company include (or do not include) 

the dividends from overseas subsidiaries.  If they do, then you do not need to add 
them on prior to making the UK tax calculation. 

 
 which profits are taxable in the UK?  Trading income is usually taxable, as are 

realised gains and losses.  However, unrealised profits are not normally taxed – if 
they were the tax system would have moved to a market value based system, 
which is not (yet) the case. 

 
 that if an overseas country that has a higher rate of corporation tax rate than the 

UK the credit against UK corporation tax is limited to the UK corporation tax rate. 
 
 that only the profits repatriated to the UK would be assessed for UK corporation 

tax.  If the overseas subsidiaries did not pay dividends to the UK parent, then there 
would be no tax charge in the UK on the overseas profits at all, and no reclaim 
either.  This can be confusing, because the parent company’s consolidated 
accounts would consolidate the income from all companies in the group.  However 
the tax accounts submitted to the UK tax authorities would only include UK 
taxable earnings and dividends from overseas subsidiaries. 
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6 Financial institutions 

6.1 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 taxes 
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. 
 

Question 4.9  

Bearing in mind the large proportion of UK equities that are held by pension funds, what 
would you have expected to happen to UK share prices on the day on which removal of 
the ability to reclaim the tax credit was announced? 

 
 

6.2 Life insurance companies 

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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6.3 General insurance companies 

General insurance companies are taxed on a trading profits basis.  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 
can include investment return, depreciation and disallowable expenses.   
 
For tax purposes, the insurance technical provisions are deductible following the 
accounting policy adopted in the financial statements. 
 
Further detail, including the taxation of mutual general insurance companies, is 
beyond the scope of this course, but is included in Subject SA3. 
 

Question 4.10  

What are “technical provisions”? 

 
 

6.4 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. 
 
 

6.5 Investment trusts 

Investment trusts pay corporation tax at a rate of 20% on unfranked investment 
income.    
 
Remember from earlier, that investors in these shares pay no further tax on dividends 
unless they receive more than £5,000 of dividend income, in which case they pay a rate 
dependent on whether they are basic-rate or higher-rate taxpayers.  Capital gains are not 
taxed within the company structure, but gains on shares would be taxable in the investor’s 
hands. 
 
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 gains.  Consultation is 
currently underway to simplify the tax framework for such companies. 
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6.6 Unit trusts 

Authorised unit trusts pay corporation tax at the rate of 20% on unfranked 
investment income less management expenses.  Equity dividends received are 
not subject to further corporation tax.  Unit trusts are exempt from capital gains 
tax. 
 
Exempt trusts do not pay tax on either income or capital gains. 
 
Some unit trusts are set up such that they can only be sold to tax-exempt investors, such 
as pension schemes.  If they are set up in this was, the trust would pay no tax on income. 
 
Neither exempt trusts nor normal unit trusts pay capital gains tax within the fund. 
 
 

6.7 OEICS 

The taxation of Open Ended Investment Companies (OEICs) is the same as for unit 
trusts. 
 
 

6.8 “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. 
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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: 
 

“Marker gave good advice on the finer aspects where I tend to lose marks.  
Clear comments and advice, which will help me polish my answers.” 
 
“The marker gave really concise, constructive feedback, clearly making me 
aware of gaps in my knowledge and what needs to be done in order to achieve 
success in the exams.  At the same time, the marker’s comments were 
encouraging; ensuring that I stay motivated to do better in the next 
assignments.  Thank you very much!” 
 

 

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

Buy online at www.ActEd.co.uk/estore 
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Chapter 4 Summary 

Personal income tax 
 
Personal allowances are deducted from income before paying income tax at the rate of 
either 20% (basic rate), 40% (higher rate) or 45% (additional rate).  Benefits in kind are 
counted as taxable income. 
 
Interest income is taxed at 20%, 40% or 45% and dividend income above £5,000 is 
taxable at the rates of 7.5%, 32.5% and 38.1% respectively. 
 
Individuals can earn £11,000 (2016/17) before income is taxable, and then the first 
£32,000 is subject to the basic rate of tax.  Earnings above this level are taxed at higher 
rates. 
 
Husbands and wives are taxed independently, but can combine their IHT allowance.   
 
Inheritance tax 
 
IHT is charged at 40% on death and 20% on certain transfers.  There is an IHT allowance 
below which inheritance tax does not apply and there are a number of exemptions. 
 
Corporation tax 
 
Companies that are resident in the UK are subject to corporation tax on their profits 
(income plus gains less expenses).  Companies qualify for relief on certain costs 
(eg research and development) and capital allowances. 
 
The main corporation tax rate is 20%.  Trading losses can be offset against: 

 income and gains of the same accounting period 

 income and gains of a previous year 

 trading profits from the same trade in future years. 
 
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. 
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Capital gains tax 
 
Capital Gains Tax (CGT) is charged on net gains ie total chargeable gains realised during 
a tax year after deducting total allowable losses realised in the year.  An annual allowance 
of £11,100 (2016/17) applies.    
 
Capital gains tax is payable on realised gains by individuals at the rate of 20% (or 10% if 
the basic rate income band is not used up).  Certain assets are charged at a higher rate. 
 
There are exemptions for: 

 an individual’s (or married couple’s) only or main residence 

 government securities, loan stocks, qualifying corporate bonds and National 
Savings and Investments certificates 

 ISA and PEP investments 

 life assurance policies disposed of by their original owner 

 betting and lottery wins 

 shares held by the trustees of share incentive plans 

 chattels. 
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Taxation of investments 
 
The entire return from money market instruments is taxed as income. 
 
Gilts and most other sterling fixed interest securities are exempt from capital gains tax. 
Convertible bonds are “non-qualifying” and are subject to capital gains tax. 
 
Property rental income received by individuals is taxed as income at the investor’s 
marginal rate of tax.  Companies are taxed through corporation tax.  Capital gains are 
chargeable to tax (capital gains in the case of an individual and corporation in the case of 
a company). 
 
Franked income (eg dividends) received by companies is not subject to further tax.   
 
Taxation of financial institutions 
 
Pension funds and charities are exempt from tax. 
 
Life assurance companies are divided into two sections: 

 Basic Life Assurance and General Annuity Business (BLAGAB), most of which 
will be taxed as a basic-rate taxpayer 

 Other Long-Term Business OLTB, which is taxed at corporation tax rates 

 
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 4 Solutions 
 
Solution 4.1  

Total assessable income would include both the earnings and the benefits in kind, and 
therefore amount to £111,000.  The first £11,000 is tax free as a result of the basic tax 
allowance. 
 
The remaining £100,000 would be split into: 

 £32,000 taxed at the basic rate of 20% (£6,400) 

 £68,000 taxed at the higher rate of 40% (£27,200) 
 
Thus the total tax payable would be £33,600. 
 
 
Solution 4.2  

Common ways to reduce tax in the UK include: 

 donate some salary to charity.  This will be deducted from the gross taxable salary. 

 pay money into a pension scheme.  Again these contributions reduce the gross 
taxable salary and therefore the tax payable.  Any pension contributions made 
from after-tax salary would trigger a reclaim of tax. 

 move investments into low-yielding investments that are more likely to make a 
capital gain.  There is no suggestion in the question that Susan has such 
investments though. 

 set herself up as a consultant, and send her company invoices from her own 
company.  If the company pays her salary to the company, it would only be 
assessed for tax at the corporation tax rate which is lower.  However, other taxes 
would apply if Susan tried to pay herself a salary from the company, or wind up 
the company, or indeed pay dividends from the company. 
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Solution 4.3  

Pros of the current system versus the proposed system: 

 fewer people are affected by the tax 

 less work for the Revenue collecting tax. 
 
Pros of the proposed system versus the current system: 

 Those with substantial assets are less heavily penalised and pay less to the tax 
authorities (this is a pro from the individual’s viewpoint, but clearly not from the 
tax authority’s!)  For example, someone with assets of £500,000 would pay (£500k 
– £325k)¥  40% = £70k under the current system, whereas under the proposed 
system they would pay only (£500k – £100k) ¥  10% = £40k. 

 
 
Solution 4.4  

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. 
 
Interbank borrowing and lending is also one of the most important activities in the money 
markets, but this is not an “instrument” as such. 
 
The repo market is also important in the money market. 
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Solution 4.5  

The net dividend received in each case is: 
 
 £ 200 (1 0.2) 0.5 0.0001 £8,000m ¥ - ¥ ¥ =  

 
This means that the answers are: 
 
(a)  £8,000  (ie no further tax, but no reclaim of tax credits) 
 
(b)  £8,000  (ie no further tax, but no reclaim of tax credits) 
 
(c)  £7,775  (ie 7.5% tax would be paid on the amount above £5,000) 
 
(d)  £7,025 (ie 32.5% tax would be paid on the amount above £5,000) 
 
 
Solution 4.6  

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 4.7  

Pension funds and charities, since they pay very little UK tax.  It is therefore sometimes 
difficult to recover any withholding tax levied at source. 
 
 
Solution 4.8  

The only thing that changes is the credit in respect of the double tax agreement.  The 
agreement only allows companies to reclaim up to the amount of the UK tax bill on 
overseas profits, therefore the company could not base the reclaim calculation on a rate 
of 40% tax.  So rather than a tax reclaim of: 
 

 double tax agreement = 
£2

£2 £1.33
0.6

 
m

m m  

... the company can only reclaim a maximum of the UK tax charge on the dividend, which 
is an amount of: 

 double tax agreement = 
£2

£2 £0.5
0.8

m
m m    
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The overall tax charge shown in the accounts would therefore be: 
 
  £6.0m – £1.0m – £0.5m – £0.2m  = £4.3m.  
 
 
Solution 4.9  

One would have expected prices to fall.  In a single day the value of equities to pension 
funds (based on the future cashflows arising from them) were substantially reduced. 
 
In fact there was very little effect on market values.  The market was very buoyant at the 
time. 
 
 
Solution 4.10  

Insurance companies produce both “technical” accounts and “non-technical accounts”.  
The technical part refers to the profitability of the core businesses (for example, there 
may be one for long-term business and one for general insurance business) and the non-
technical deals with the returns from shareholders’ funds.  In the technical accounts, the 
insurer will make a “technical provision” in respect of claims that it expects to make, but 
hasn’t yet paid.  This amount is allowable for tax purposes.  If the insurer includes the 
technical provision on a flat or face value basis, then it will appear so in the tax accounts.  
If the insurer uses discounting to obtain the technical provision value, then it will be 
discounted in the tax accounts. 
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Chapter 6 
 
 

Applications of the legislative and regulatory 
framework (2) 

 
 

Syllabus objectives  
 
(d) Demonstrate a knowledge of the legislative and regulatory framework for 

finance in the United Kingdom: 

  corporate governance 

  provision of financial services 

   EU legislation 

   role and responsibilities of directors 

 
 
 

0 Introduction  

In this (now very long!) chapter we continue our look at the UK regulatory environment, 
focusing closely on the UK-specific regulators that affect the UK market.  The ideas 
covered in this chapter change on a regular basis and students should keep a close look 
out for articles in the newspapers and in the actuarial journals concerning regulation in 
the UK. 
 
The layout of the chapter is as follows: 

● Section 1 describes the three key regulatory bodies in the UK. 

● Section 2 looks at the powers granted to the three regulators under the Financial 
Services and Markets Act (FSMA). 

● Section 3 discusses high-level the principles for conduction financial services 
business in the UK. 

● Section 4 considers the activities that are regulated. 

● Sections 5 and 6 describe EU legislation.  In particular Section 6 has a long and 
detailed description of Solvency II. 
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● Section 7 discusses the roles and responsibilities of directors towards the 
company’s shareholders. 

● Section 8 looks at corporate governance in the UK specifically.  This is a topic 
that is frequently discussed in the financial press! 

 
This material can be tested either in the form of bookwork knowledge, or can be tested in 
an application-style question.  Examples in the past have presented students with unusual 
or “borderline” activities and asked them to discuss whether it should be allowed by the 
compliance officer of the firm, and if not, what actions the compliance officer or national 
regulator may consider taking. 
 
ActEd have not added much to this bookworky chapter as it is already very long.  Where 
possible we have explained the reasons for some regulations and given ways of trying to 
remember the material in this chapter. 
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1 The UK system of financial services regulation 

The aims of financial services regulation were discussed in ST5 and CA1. 
 

Question 6.1  

What are the four principal aims of regulation?  

 
Prior to 2013, the Financial Services Authority (FSA) was the primary regulator for 
financial services in the UK.  The FSA exercised its statutory powers under the 
Finance Services & Markets Act 2000 (FSMA 2000) in the regulation of banks, 
insurance companies and financial advisers.   
 
In the summer of 2010, the UK Government announced plans to substantially alter 
the system of financial services regulation.  The financial crisis of 2007/08 was the 
catalyst for abolishing the “tripartite” system of safeguards of financial stability 
in the UK.  The tripartite system had involved shared responsibility for stability 
held by the HM Treasury, the Bank of England (BoE) and the FSA.  The system was 
criticised for failing to anticipate the crisis and failing to provide clear, decisive 
leadership during the crisis. 
 
 
In April 2013 three new regulatory bodies were established by the Financial 
Services Act 2012:  

 the Financial Policy Committee (FPC) 

 the Prudential Regulation Authority (PRA) 

 the Financial Conduct Authority (FCA).   
 
The PRA and the FCA have effectively taken over the functions of the FSA. 
 
 

1.1 Financial Policy Committee (FPC) 

The FPC is a committee of the Court of Directors of the Bank of England (BoE) 
which is responsible for macro-prudential regulation (in contrast to the PRA’s 
responsibility for micro-prudential regulation). 
 
The FPC’s objective is to contribute to the BoE’s achievement of its financial 
stability objective under the Banking Act 2009 by identifying, monitoring and 
taking action to remove or reduce systemic risks.  For these purposes a “systemic 
risk” is a risk to the stability of the UK financial system as a whole or to a 
significant part of that system. 
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The FPC has a “toolkit” of macro-prudential powers intended to address financial 
stability issues.  Although it is for the FPC to decide whether a particular tool 
should be used, the PRA and, if necessary, the FCA, is responsible for applying a 
tool directly to regulated firms. 
 
The FPC monitors the financial system as a whole.  Consequently, unlike the PRA 
and the FCA, it does not have direct regulatory responsibility for any particular 
types of firm.   
 
The FPC is chaired by the Governor of the BoE.  Other members of the FPC include 
the PRA chief executive and the FCA chief executive. 
 
The FPC is accountable to the BoE Court of Directors, to Parliament (in particular, 
the Treasury Select Committee) and to HM Treasury itself. 
 
 

1.2 Prudential Regulation Authority (PRA) 

The PRA is a subsidiary of the Bank of England and is responsible for the (micro) 
prudential regulation of all deposit-taking institutions, insurance providers and 
large investment firms.   
 
These firms are referred to as PRA-authorised firms and also dual-regulated firms, 
as the FCA is their conduct regulator.  
 
The PRA has the following objectives in respect of insurance company 
supervision: 
 
 promoting the safety and soundness of the companies that it supervises 

 
 contributing to securing an appropriate degree of protection for those who 

are or may become policyholders. 
 
A key feature of the PRA’s approach is risk-based supervision.  The PRA assesses 
the risk that a particular firm, activity or issue poses to the PRA’s objectives and 
concentrates its supervisory effort on high-risk areas.  It is not the PRA’s role to 
ensure that no insurance company fails. 
 
The PRA has operational independence from the BoE and the FPC for day-to-day 
regulation and supervision of dual-regulated firms.  Its focus is on setting 
institution-specific capital requirements. 
 
The PRA’s board includes the Governor of the BoE as chairman and the BoE 
Deputy Governor for prudential regulation as chief executive.  The FCA chairman 
also sits on the PRA board. 
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The PRA is accountable to the BoE, to Parliament (in particular, the Treasury 
Select Committee) and to the National Audit Office. 
 
 

1.3 Financial Conduct Authority (FCA) 

The FCA is responsible for regulation of conduct in financial markets (and the 
infrastructure that supports those markets) and the prudential regulation of 
financial services companies that do not fall under the scope of the PRA (eg 
insurance brokers and smaller investment firms).  
 
The FCA has inherited the majority of the FSA’s roles and functions.  In particular: 
 
1. it is responsible for the conduct of business regulation of all firms, 

including those regulated for prudential matters by the PRA. 
 

2. it is responsible for the prudential regulation of firms not regulated by the 
PRA. 

 
3. it has inherited the FSA’s market conduct regulatory functions, with the 

exception of responsibility for systemically important infrastructure which 
has been transferred to the BoE. 

 
The FCA has a strategic objective and three operational objectives.   
 
Strategic objective 
 
The strategic objective is to ensure that the “relevant markets” function well.   
 
Operational objective 
 
The operational objectives are: 

1. to promote effective competition in the interests of consumers 

2. to secure an appropriate degree of protection for consumers 

3. to protect and enhance the integrity of the UK financial system. 
 
The FCA is also obliged to discharge its general functions in a way that promotes 
competition. 
 
The FCA is independent of the government and the BoE, and takes the form of a 
company limited by guarantee.  It has adopted the legal corporate identity of the 
FSA. 
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The FCA is accountable to Parliament (in particular, the Treasury Select 
Committee) and to the National Audit Office.  It must also have regard to the 
various financial services panels: the Consumer Panel, the Practitioner Panel, the 
Smaller Businesses Practitioner Panel and a new Markets Panel. 
 
Powers 
 
The FCA has been given a number of powers additional to those that were held by 
the FSA, including powers to: 
 
1. make temporary product intervention rules, allowing it to block an 

imminent product launch or to stop an existing product 
 

2. require firms to withdraw or amend misleading financial promotions with 
immediate effect 

 
3. publish details of the start of enforcement proceedings against a firm for 

rule breaches or compliance failings (the PRA also has this power) 
 

4. impose requirements on certain unregulated parent undertakings that exert 
influence over authorised persons (the PRA also has this power). 

 
 

1.4 Who regulates which firm? 

The following firms are dual-regulated, ie regulated by the PRA for prudential 
purposes and the FCA for conduct purposes: 

 banks 

 building societies 

 credit unions 

 insurers (including friendly societies) 

 Lloyd’s of London and Lloyd’s managing agents 

 certain systemically important investment firms that have been designated 
by the PRA. 

 
The first three make the acronym BBC, and the last three bullets make FILLS (Friendly 
societies, Insurers, Lloyds of London, Systematically important firms).  These are “dual-
regulated” firms where regulation is split between the PRA and the FCA.  You should 
think about the advantages and disadvantages of having certain firms regulated by 
multiple organisations. 
 
The FCA is the prudential and conduct regulator for all other firms (ie those not 
listed above) that were previously regulated by the FSA. 
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The new regulatory system is meant to eliminate shared responsibility for the 
same aspect of stability between several parties.  However, opponents of the new 
system have pointed out that having multiple regulators supervising some firms 
may in some cases result in an outcome that is no better than under the old 
tripartite system. 
 
A brief summary of the three bodies and their responsibilities is as follows (not Core 
Reading): 
 

  

HM Treasury

Treasury Select Committee

FPC 
Court of Directors 

of Bank of England

PRA

Independent subsidiary of

Bank of England

FCA

Independent Regulatory 
body

Macro-prudential regulation

Targeting systemic financial risk 
Financial stability in the UK

Bank, insurance companies,

and investment firms

eg splitting up large banks

micro-prudential regulation

eg capital adequacy of individual firms

Regulating and policing 

firms conduct and their 

products on a micro level 
eg, marketing rules, authorising 

products, individuals ...

National Audit Office
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2 Powers under FSMA 

2.1 Powers granted 

The FCA is endowed with a coherent set of regulatory powers: 
 
1. the power to grant, refuse or withdraw the authorisation, or restrict the 

business, of firms 
 

2. the power to impose fines for breaches of principles or other rules 
 

3. the ability to approve individuals carrying on specific roles in each area of 
regulated activity 

 
4. powers in the area of market abuse and financial crime 

 
5. powers to prosecute money laundering or insider dealing offences. 
 
FSMA 2000 created an appeals tribunal,  
 
 the Financial Services and Markets Appeals Tribunal,  
 
... although this has since been abolished with its duties transferred to the normal 
judiciary process (Upper Tribunal). 
 
It also established the framework for a single ombudsman: 
 
 the Financial Services Ombudsman, 
 
and a single compensation scheme: 
 
 the Financial Services Compensation Scheme. 
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The Act makes provision, amongst other things, for: 
 
1. the constitution of the FCA and PRA 

 
2. the definition of the scope of regulated activities 
 
3. the control of financial promotion 
 
4. the powers of the FCA and PRA to authorise, regulate, investigate and 

discipline authorised persons and to intervene in their activities 
 
5. the recognition of investment exchanges and clearing houses 
 
6. the arrangements for approval of controllers and employees of authorised 

persons 
 
7. the regulation of Lloyd’s 
 
8. certain criminal offences 
 
9. powers to impose civil fines for market abuse 
 
10. provision of financial services by members of the professions. 
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3 Principles for businesses 

3.1 Eleven principles 

There are eleven principles for businesses set out by the FCA in its handbook for 
the conduct of investment business.  (This set of principles is quite important both in 
the context of Subject SA5 and in the context of working in the financial services 
industry.) 
 
1. Integrity 
 
 A firm must conduct its business with integrity. 
 
2. Skill, care and diligence 
 
 A firm must conduct its business with due skill, care and diligence. 
 
3. Management and control 
 

A firm must take reasonable care to organise and control its affairs 
responsibly and effectively, with adequate risk management systems. 

 

Question 6.2  

What type of risk are the requirements regarding management and control intended to 
limit?  

 
 
4. Financial prudence 
 
 A firm must maintain adequate financial resources.   
 
5. Market conduct 
 
 A firm must observe proper standards of market conduct.   
 

For example, there may be a requirement that those carrying out financial practice 
have certain qualifications. 

 
6. Customers’ interests 
 

A firm must pay due regard to the interests of its customers and treat them 
fairly. 
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7. Communications with clients 
 

A firm must pay due regard to the information needs of its clients, and 
communicate information to them in a way which is clear, fair and not 
misleading. 

 
8. Conflicts of interest 
 

A firm must manage conflicts of interest fairly, both between itself and its 
customers and between a customer and another client. 

 
An example of a potential conflict of interest would be an investment house that 
advises both Company A and Company B being approached by Company A 
regarding a takeover of Company B.   
 
If the firm is to continue to act in cases where there is risk of a conflict of interest, 
the firm should put necessary procedures in place, eg the use of Chinese walls and 
careful documentation of all actions carried out.   

 
9. Customers: relationships of trust 
 

A firm must take reasonable care to ensure the suitability of its advice and 
discretionary decisions for any customer who is entitled to rely upon its 
judgement. 

 
Just as individuals need information to make well-informed choices, so advisers 
need sufficient information about the circumstances and characteristics of their 
customers if they are to provide appropriate advice.   

 

Question 6.3  

List the information a firm should seek when advising an individual wishing to save for 
his child’s school fees.   

 
 
10. Clients’ assets 
 

A firm must arrange adequate protection for clients’ assets when it is 
responsible for them. 

 
11. Relations with regulators 
 

A firm must deal with its regulators in an open and cooperative way, and 
must disclose to the PRA and/or FCA appropriately anything relating to the 
firm of which the appropriate regulator would reasonably expect notice. 
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Question 6.4  

Give examples of the information that the firm might reasonably be expected to disclose 
to the regulator. 

 
The PRA moved in 2014 to the following set of “Fundamental Rules”, which are 
similar to the above principles: 
 
1. A firm must conduct its business with integrity. 

 
2. A firm must conduct its business with due skill, care and diligence. 
 
3. A firm must act in a prudent manner. 
 
4. A firm must at all times maintain adequate financial resources. 
 
5. A firm must have effective risk strategies and risk management systems. 
 
6. A firm must organise and control its affairs responsibility and effectively. 
 
7. A firm must deal with its regulators in an open and cooperative way and 

must disclose to the PRA appropriately anything relating to the firm of 
which the PRA would reasonably expect notice. 

 
8. A firm must prepare for resolution so, if the need arises, it can be resolved 

in an orderly manner with a minimum disruption of critical services. 
 
As you can see by an inspection, the PRA rules and the FCA rules are very similar, and 
there is a great deal of overlap. 
 
 

3.2 Form of regulation 

Principles-based regulation 
 
The FCA Handbook and PRA Rulebook of rules and guidance are based on 
“principles based” regulation, under which there are fewer prescriptive rules and 
the FCA and PRA instead rely on these higher level principles. 
 
Specific guidelines are given on such things as: 

 prudential requirements 

 conduct of business 

 senior management systems and controls 

 complaints handling. 
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Question 6.5  

What are the possible costs of regulation? 

 
 

Question 6.6  

What are the powers granted to the FCA? 
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4 Regulated activities 

4.1 Types of activity 

The types of activity that may require authorisation under FSMA 2000 are: 
 
1. accepting deposits 

 
2. effecting or carrying out contracts of insurance 

 
3. establishing, operating or winding up a collective investment scheme 

(eg unit trusts, OEICs) 
 

4. dealing or arranging deals in investments (eg a stockbroker or an 
exchange) 

 
5. safeguarding and administering securities or contractually based 

investments as principal 
 

6. using computer based systems for giving investment instructions 
 

7. discretionary investment management 
 

8. investment advice (the area with which actuaries are most likely to be 
concerned) 

 
9. managing the underwriting capacity of, or advising on the merits of 

membership of, a Lloyd’s syndicate. 
 
 

4.2 Firms regulated 

All regulated activity should be carried out or supervised by a suitably qualified, 
competent and experienced individual within the licensed firm.   
 
FCA Sourcebook 
 
If someone is providing advice under PRA or FCA authorisation, the requirements 
under the FCA’s Training & Competence Sourcebook will apply to that person. 
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5 EU Legislation − Financial Services Action Plan 

5.1 Introduction 

In March 2000 the Lisbon European Council endorsed the European 
Commission’s Financial Services Action Plan (FSAP).  The FSAP had three aims: 

1. to create a single EU wholesale market for financial services and products 

2. to create an open and secure financial retail market 

3. to implement state of the art prudential rules and supervision. 
 
In the United Kingdom the FSA was responsible for implementing the action plan, 
and this responsibility has now passed to the FCA. 
 
The key directives in the plan include: 

1. the Market Abuse Directive (MAD) 

2. the Markets in Financial Instruments Directive (MiFID) 

3. the Prospectus Directive (PD) 

4. the Transparency Directive (TD) 

 

Question 6.7  

What is meant by an integrated EU financial market?  Why is it desirable? 

 
 

5.2 The Market Abuse Directive (MAD) 

Market abuse refers to insider dealing and market manipulation. 
 
The key provisions of the directive include: 
 
 defining what constitutes inside information – inside information is precise, 

non-public and likely to have an effect on the price of a security 
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 defining market abuse as any  

 – transactions or orders to trade that give misleading signals or 
secure the price of a financial instrument at an artificial level 

 – transactions or orders to trade that employ fictitious devices 

 – dissemination of information that is likely to give false or misleading 
signals 

 
 requiring all issuers to disclose inside information as soon as possible 
 
 requiring all issuers (and their advisers) to maintain lists of individuals who 

have access to inside information 
 
 requiring all persons with managerial responsibility to disclose any 

personal dealings in the shares of that company or related derivatives 
 
 requiring firms arranging transactions to report to the FCA any transactions 

where there is a reasonable suspicion that market abuse may have taken 
place. 

 
The MAD was implemented in the UK in 2005.  As part of this implementation, the 
FCA sought to maintain its existing rules wherever possible resulting in 
broadening of the MAD’s scope.  The requirements were updated and 
strengthened in 2014 through a new Market Abuse Regulation. 
 
 

5.3 The Markets in Financial Instruments Directive (MiFID) 

The MiFID was introduced in November 2007; it replaced the existing Investment 
Services Directive (ISD) while expanding the scope and coverage of the ISD 
regime.  It provides a harmonised regulatory regime for investment services 
across the member states of the European Economic Area.  The main objectives 
of the Directive are to increase competition and consumer protection in 
investment services. 
 
The MiFID: 
 
 widens the range of core investment services and activities that are 

regulated by the EU to include: 

 – personal investment advice 

 – commodity derivatives 

 – credit derivatives 

 – contracts for difference  

 – operating a multilateral trading facility. 
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 increases the governance and conduct of business requirements for firms 
in areas such as: 

 – compliance 

 – internal controls 

 – outsourcing 

 – record keeping 

 – conflicts of interest 

 – safeguarding of client money. 
 
 sets out more clearly the allocation of responsibility between “home” state 

and “host” state for companies carrying out investment business in other 
countries. 

 
Firms that comply with MiFID in general, have to comply with the new Capital 
Requirements Directives (CRD).  For some firms not previously covered by the 
ISD, this meant being required to hold minimum capital amounts for the first time. 
 
The MiFID applies to: 

 investment banks 

 portfolio managers 

 stockbrokers and broker dealers 

 corporate finance firms. 
 
It also applies to many futures and options firms and some commodities firms.  
For retail banks and building societies the MiFID covers only parts of their 
business, for example, selling investment products that contain securities to their 
customers. 
 
In October 2011, the European Commission published its legislative proposal for 
MiFID II which aims to update the original MiFID and is expected to apply from 
2017.     
 

Question 6.8  

What is a “contract for difference”? 
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5.4 The Prospectus Directive (PD) 

The PD came into force on 31 December 2003 and was implemented in the UK on 
1 July 2005.  The PD regulates the laws which govern the drawing up and 
publication of prospectuses whenever securities are offered to the public or 
admitted to a regulated exchange. 
 
The two most important consequences of the PD are that: 
 
1. Companies can issue shares in one EU state while drawing up their 

prospectus in another. 
 
2. All prospectuses now have to be approved by a single regulating authority. 
 
 

5.5 The Transparency Directive (TD) 

The TD aims to increase transparency on EU capital markets, which it hopes to 
achieve by: 
 
 setting out the minimum financial information that companies need to 

publish in their half-yearly and annual accounts 
 
 requiring public notification if the size of one’s shareholdings reaches, 

exceeds or moves below certain limits. 
 
It therefore aims to ensure that report & accounts give investors sufficient insight into the 
financial condition of the company.  This is consistent with the aims of International 
Accounting Standards (IAS). 
 
The TD came into force on 20 January 2005 and was implemented in the UK 
through the Companies Act 2006.   
 

Question 6.9  

List three forms of market abuse as defined by the Market Abuse Directive. 

 

Question 6.10  

To which five financial services operators does the MiFID apply? 
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Question 6.11  

Think of an easy way to memorise the first letter of the four directives covered here as 
part of the Financial Services Action Plan. 
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6 EU legislation – solvency 

6.1 Background and scope 

The key objectives of Solvency II were to: 

 increase the level of harmonisation of solvency regulation across Europe 

 to protect policyholders 

 introduce Europe-wide capital requirements that were more sensitive to the 
levels of risk being undertaken 

 provide appropriate incentives for good risk management.   
 
The Solvency II Directive applies to all EU insurance and reinsurance companies 
with gross premium income exceeding €5 million or gross technical provisions in 
excess of €25 million. 
 
It became operative from 1 January 2016, 
 
Transitional arrangements may be available for some aspects (eg technical 
provisions, risk-free interest rates) for a defined period (up to 16 years).  The 
intention is to avoid unnecessary disruption of markets and availability of 
insurance products.  However, UK firms had to make formal applications to the 
PRA to be permitted to use the transitional arrangements.  
 
 

6.2 Structure 

The Solvency II framework comprises three “pillars”. 
 
Pillar 1 in brief 
 
Pillar 1 sets out the minimum capital requirements that firms are required to meet.  
It specifies valuation methodologies for assets and liabilities (“technical 
provisions”), based on market consistent principles.  Under Pillar 1 there are two 
distinct capital requirements:  

 the Solvency Capital Requirement (SCR)  

 the Minimum Capital Requirement (MCR).   
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The SCR can be calculated using:  

 a prescribed standard formula approach (which consists of three parts: a Basic 
SCR or BSCR, Operational risk component and an Adjustment) 

 or 

 a company-specific internal model, which has to be approved by the 
regulator.   

 
The SCR and MCR both represent capital requirements that must be held in 
addition to the technical provisions.  Supervisors may decide that a firm should 
hold additional capital (as a capital “add-on”) against risks that are either not 
covered or are inadequately modelled for the SCR. 
 
Pillar 2 in brief 
 
Pillar 2 includes the supervisory review process, systems of governance and risk 
management.  Also under Pillar 2, each insurance company is required to carry 
out an Own Risk and Solvency Assessment (ORSA).  The ORSA requires each 
insurer to identify the risks to which it is exposed, including those not covered 
under Pillar 1, to identify the risk management processes and controls in place, 
and to quantify its ongoing ability to continue to meet the MCR and SCR. 
 
Pillar 3 in brief 
 
Pillar 3 is the disclosure and supervisory reporting regime, under which defined 
reports to regulators and the public are required to be made.   
  
Combination of three pillars 
 
This combination of minimum capital standards, qualitative risk management 
requirements, a well-defined and rigorous review process of companies’ solvency 
by supervisors and prescribed disclosures to supervisors, policyholders and 
investors has been designed to deliver a more modern and secure prudential 
regulatory system. 
 
The three Pillars are considered in more detail below.   
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The following diagram (which is Core Reading) shows an insurance company’s capital 
and how it might be broken down into the various regulatory components. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This shows that a company’s capital (which will consist of instruments that rank below 
policyholder in the event of a wind up) can be broken down into Basic own funds and 
ancillary own funds.  Ancillary own funds relates to capital that can be called upon in the 
event of crisis, but which the insurer may not yet have, such as unpaid share capital.   Own 
funds can be split into tiers (not shown on the diagram): Tier 1, Tier 2, Tier 3.  Some 
capital will be “ineligible”.  Tier 1 will be equity capital and other forms that that the 
regulator has deemed to be excellent for absorbing losses, and deemed to be very long 
term.  Tier 3 may consist of some subordinated debt capital which the regulator is willing 
to consider but does not think is as high quality as equity capital for absorbing losses.  
Some of the company’s capital will not qualify at all as regulatory capital and is deemed 
“ineligible capital”.  This will be excluded from any capital ratio. 
 
The right hand column represents the capital and liabilities as the regulator sees them 
(excluding ineligible capital).  The total value of the left hand column would be expected 
to equal the value of the assets valued in accordance with the rules of Solvency II (see 
below). 
 
The capital available in the company must be sufficient to cover certain unexpected 
events.  The minimum is the MCR, and a higher hurdle is the SCR.  The MCR will be 
between 25% and 45% of the SCR.  Note that the MCR and SCR are two separate 
calculations, and are not added together.  Most companies would expect eligible capital 
to be above the level of the SCR, and the surplus is called “free capital”. 
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The company’s balance sheet will also contain “policyholders’ reserves” or “technical 
provisions and other liabilities”, which will normally be much bigger than shown in the 
diagram.  These are the best estimate of the liability to policyholder using risk free rates, 
plus other liabilities plus a risk margin. 
 

6.3 Pillar 1 

Valuation of assets 
 
Assets are required to be valued at market value, based on readily available market 
prices in orderly transactions that are sourced independently (ie quoted market 
prices in active markets).   
 
If such prices are not available then mark-to-model techniques can be used – 
provided these are consistent with the overall market consistent (or “fair value” 
or “economic value”) approach, ie the amount at which the assets could be 
exchanged between knowledgeable willing parties in an arm’s length transaction.   
 
This was a significant change for much of Europe, where book values (ie original 
cost, possibly with depreciation) were often still used under the previous 
Solvency I regime. 
 

Valuation of technical provisions 
 
Also based on a market consistent approach, technical provisions should 
represent the amount that the insurance company would have to pay in order to 
transfer its obligations immediately to another insurance company.   
 
The technical provisions consist of  

1. a best estimate liability and  

2. a risk margin.   
 
The calculation should be segmented by homogeneous product type. 
 
1. Best estimate liability  
 
The best estimate liability (BEL) is the present value of expected future cashflows, 
discounted using a “risk-free” yield curve (ie term dependent rates). 
 
All assumptions should be best estimate, with no prudential margins. 
 
Risk-free discount rates 
 
The risk-free discount rates are published centrally on a monthly basis.  
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They are based on a stated methodology, with the intention that they can be 
replicated by the insurance companies and any other interested parties.   
 
Risk-free yield curves are published for each of the key currencies within the EU 
insurance market.  This ensures consistency between insurance companies 
across the EU, and also allows for the different interest rate environments across 
the different economies.   
 
The rates are based on swap rates where there is a sufficiently deep and liquid 
swap market, or government bond rates otherwise.  These rates are then adjusted 
to reflect the risk of default of the counterparty (ie credit risk adjustment).  For 
longer maturities for which data are not available, the yield curve is extrapolated 
to a defined long term equilibrium rate. 
 
For the UK, the rates are based on LIBOR swap rates with a credit risk adjustment.  
 
It may be possible for an insurance company to use a “matching adjustment” or 
“volatility adjustment”, but knowledge of the nature of these features is not 
required for SA5. 
 
2. The risk margin 
 
The risk margin is intended to increase the technical provision to the amount that 
would have to be paid to another insurance company in order for them to take on 
the best estimate liability.  It therefore represents the theoretical compensation for 
the risk of future experience being worse than the best estimate assumptions, and 
for the cost of holding regulatory capital against this. 
 
The risk margin is determined using the “cost of capital” method, ie based on the 
cost of holding capital to support those risks that cannot be hedged.  These 
include all insurance risk, reinsurance credit risk, operational risk and “residual 
market risk”.   
 
The risk margin calculation involves first projecting forward the future capital that 
the company is required to hold at the end of each projection period (eg year) 
during the run-off of the existing business.  For Solvency II, the projected capital 
requirement is a subset of the SCR (see Section 6.4 below), consisting of those 
risks that cannot be hedged in financial markets.   
 
These projected capital amounts are then multiplied by a cost of capital rate.  This 
rate can be considered to represent the cost of raising incremental capital in 
excess of the risk-free rate, or alternatively it represents the frictional cost to the 
company of locking in this capital to earn a risk-free rate rather than being able to 
invest it freely for higher reward.  For Solvency II it is a fixed rate of 6% per annum. 
 
The product of the cost of capital rate and the capital requirement at each future 
projection point is then discounted, using risk-free discount rates, to give the 
overall risk margin. 
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Although the risk margin must be disclosed separately for each line of business, 
it can be reduced to take into account diversification between lines up to legal 
entity level.  The allocation of diversification benefit can be approximated by 
apportioning the total diversified risk margin across lines of business in 
proportion to the SCR calculated on a standalone basis for each line, or by other 
approximate methods if appropriate given the materiality of the results. 
 
 

6.4 Capital Requirements 

Solvency Capital Requirement (SCR) 
 
The SCR is a Value-at-Risk measure based on a 99.5% confidence interval of the 
variation over one year of the amount of “basic own funds” (broadly assets minus 
technical provisions; this concept is covered below).   
 
There is a prescribed list of risk groups that the SCR has to cover: 

 non-life underwriting risk 

 life underwriting risk 

 health underwriting risk 

 market risk 

 counterparty default risk 

 operational risk 

 intangible asset risk. 
 
Together the first letters make  CHIN MOL  ! 
 
The SCR can be calculated using standard prescribed stress tests or factors, 
which are then aggregated using prescribed correlation matrices.  This approach 
is known as the standard formula.   
 
The SCR can alternatively be calculated using an internal model, which must be 
approved by the insurance company’s supervisory authority and which must meet 
a number of standards including the “use test”.  This effectively requires the 
company to demonstrate that the internal model is widely used within the 
company and plays an important role in its decision making and governance 
processes.   
 
Firms choosing to use the standard formula are expected to be able to justify that 
this is appropriate. 
 
The two approaches (standard formula and internal model) are described in more 
detail below. 
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A combination of internal model and standard formula approaches can also be 
adopted, referred to as a partial internal model.   
 
Simplifications can be applied, provided they are proportionate to the nature, scale 
and complexity of the risks. 
 
Additional constraints apply to the calculation of the SCR if there are ring-fenced 
funds with limitations on capital fungibility.   
 
The benefits of risk mitigation techniques can be recognised in the SCR, provided 
any basis risk (ie mismatch between the risk and its mitigation technique) is 
immaterial or can be reflected in the SCR.  All residual risks (eg counterparty risk 
arising from a risk transfer arrangement) should also be recognised.  Dynamic 
hedging is not permitted to be recognised under the standard formula approach, 
but may be allowed in the internal model. 
 
For some parts of the standard formula, insurance companies can apply to use 
“undertaking specific parameters” instead of the prescribed parameters. 
 
Once the SCR has been calculated, the regulator typically has the power to require 
the insurer to hold further capital where the regulator believes that certain risks 
have not been adequately captured within the computation.  For example, in the 
UK, the PRA has the power to require a capital “add-on” to be held, in excess of 
the SCR calculated by the insurance company.  This may be the case where some 
aspect of the company’s risk profile differs from the assumptions underlying the 
standard formula, and the risk is not being internally modelled. 
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Method 1 - Standard formula 
 

 
 
The diagram above illustrates the typical structure of the SCR calculation under 
the standard formula.   
 
The SCR is first calculated for each module, as listed above.  For the market and 
insurance risk modules, each individual stress is performed separately according 
to detailed rules.  The calibration and application of each stress is specified within 
the standard formula, eg –25% stress to property values, immediate and 
permanent 15% increase in mortality rates.   
 
The SCR for each individual risk is then determined as the difference between the 
net asset value (for practical purposes this can be taken as assets less best 
estimate liabilities) in the unstressed balance sheet and the net asset value in the 
stressed balance sheet.  These individual risk capital amounts are then combined 
across the risks within the module, using a specified correlation matrix and matrix 
multiplication.   
 
So this risk matrix would allow the stresses of property risk, interest rate risk, and 
concentration risk, etc to be combined to form a risk for market risk overall.  Likewise it 
will allow the stresses for longevity, morbidity, lapse, expenses, etc to be combined to 
form a risk for life insurance overall. 
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For the counterparty risk module the calculation approach is similar, but the 
company must first differentiate between: 

 type 1 (may not be diversified and the counterparty is likely to be rated) and  

 type 2 (usually diversified and the counterparty is unlikely to be rated) 
exposures.   

 
Different detailed approaches are specified for the determination of the SCR for 
each type of exposure, which are then combined using a given formula. 
 
Having obtained the SCR for each module, a further specified correlation matrix is 
used to combine them to give the Basic SCR (BSCR).  Aggregation is therefore 
performed at different levels. 
 
This correlation matrix allow the combination of the market risk, the life insurance risk, 
counterparty default risk, etc to be combined to generate an overall risk which is the 
BSCR. 
 
To obtain the overall SCR, two adjustments are made to the BSCR:  

1. an allowance for operational risk 

2. an allowance for the loss absorbing capacity of technical provisions and 
deferred taxes.   This is referred to in the diagram above as “Adj”, and is one of 
the three components of SCR.  Loss-absorbing capacity might mean, for example, 
the fact that some liabilities may have the capacity to reduce bonuses in the event 
of an unexpected event.  If the liabilities can be reduced, then the SCR may be 
reduced slightly. 

 
The loss absorbing capacity of technical provisions could include the ability to 
reduce discretionary benefits under the stressed conditions.  The loss absorbing 
capacity of deferred taxes could, for example, include a reduction in any base 
balance sheet deferred tax liability, as this would no longer be fully payable in a 
stressed scenario. 
 
In practice, the BSCR is calculated both with and without allowance for the loss 
absorbing effects and the “adjustment” is determined as the difference. 
 
The operational risk module is relatively simple, being based on percentages of 
earned premiums and technical provisions.  The resultant operational capital 
amount is added to the BSCR, with no recognition of any partial correlation or 
diversification effects with other risks. 
 

Question 6.12  

Can you list four categories of risk that would be included in the calculation of the SCR? 
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Question 6.13  

What might be the advantages for a company to use the standard model for calculating 
its SCR requirement? 

 
 
Method 2 - Internal model 
 
Provided that it has been approved by the insurance company’s regulatory body, 
an internal model can be used as a full or partial alternative to the detailed 
standard formula approach.   
 
For example, this might be appropriate if the risk profile of the business differs 
materially from that covered by the standard formula, and/or if the company 
already uses such a model for risk management or other decision-making 
purposes (eg pricing, investment strategy).  Indeed, the supervisor can compel an 
insurance company to develop an internal model, if it feels that the standard 
formula is not appropriate to the risk profile of the company. 
 
The overall capital requirements resulting from the use of an internal model will 
generally differ from the outcome of the standard formula calculation, and may be 
either higher or lower depending on how the firm’s tailored risk profile compares 
against the assumptions underlying the standard formula. 
 
However, the internal model must still generate an SCR based on the stated 
requirements, including coverage of the risk types as noted above and providing 
at least the equivalent protection to a 99.5% confidence level over one year. 
 
The tests that the model must pass before it can gain approval are: 
 
1. The “use test” – companies have to demonstrate that their internal model 

is widely used throughout all relevant areas of the business and that it plays 
a significant role in the internal governance, risk management and 
decision-making processes, as well as the economic and solvency capital 
assessments and capital allocation processes.   

 
2. Statistical quality standards – a number of minimum quality standards must 

be met relating to assumptions and data, including probability distribution 
forecasting, the use of expert judgement, materiality considerations and 
methods of aggregation. 

 
3. Calibration standards – these standards aim to assess whether the SCR 

derived from the internal model has a calibration equivalent to the Value-
at-Risk at 99.5% confidence over one year. 
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4. Profit and loss attribution – this includes a requirement to demonstrate how 
the categorisation of risk chosen in the internal model will be used to 
explain the causes and sources of actual profits and losses. 

 
5. Validation standards – the internal model must have been fully validated by 

the insurance company and must be subject to regular control cycle review, 
including testing results against emerging experience. 

 
6. Documentation standards – the design and operational aspects of the 

internal model must be clearly and thoroughly documented. 
 
The “use test” is seen as one of the most challenging aspects of gaining internal 
model approval.  As well as embedding the model throughout the company and 
developing an effective risk culture, companies will need to be able to evidence 
that this is the case. 
 
The quality of data and assumptions can also be an issue.  A key challenge is that 
historic data available to calibrate extreme events is limited.  In practice, there may 
be convergence towards industry consensus or ranges indicated by the regulator, 
eg for credit spreads or property market movements.  It is important for companies 
to allow for their own specific features however, eg the extent to which their actual 
holdings are more or less volatile.  Similarly, setting dependency structures and 
correlation factors that apply under extreme conditions is challenging. 
 
It should also be recognised that a combination of a certain subset of events 
happening at the same time, with an overall one-year probability level of 1 in 200, 
may produce a higher capital requirement than combining all of the individual 
capital requirements for separate 1 in 200 events using a correlation matrix.  This 
is caused by “non-linearity” and “non-separability” of individual risks, the latter 
referring to the ways in which risk drivers interact with each other.  Allowance 
needs to be made for these effects. 
 
Furthermore, an internal model can be structured in any way that the company 
chooses, provided the above tests are met.  It does not have to follow the structure 
of the standard formula, and can for example be based on stochastic simulations 
rather than stress tests plus correlation matrices perhaps using copulas to model 
dependency structures.  Calibration of such models will also require care and 
expertise.   
 
In particular, the probability distribution used should properly reproduce the more 
extreme behaviour of the variable being modelled, taking care to ensure that it 
does not understate the frequency of more extreme outcomes.   
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A tight deadline was imposed of six months from the supervisory authority 
receiving an application for internal model approval to communication of the 
decision.  Many regulators (eg in the UK) therefore chose to set up a more informal 
approach (called “pre-application”), encouraging companies to engage with them 
early on in their model development and refinement processes – although formal 
final approval could not be given until the Solvency II regulations came into force. 
 
In the UK, the approval process is known as the Internal Model Application 
Process (IMAP).   
 
As part of IMAP, the PRA requires companies to submit a detailed “self-
assessment template” which provides evidence of compliance with the relevant 
requirements, including the six tests mentioned above.  It also requires 
information on the risks which are covered by (and any which are excluded from) 
the internal model. 
 
Having already developed models for the similar Individual Capital Assessment 
(ICA) calculation prior to the introduction of Solvency II, insurance companies 
within the UK, particularly larger ones with economies of scale, have been more 
likely to choose to apply to use the internal model option than insurers in some 
areas of continental Europe. 
 

Question 6.14  

What are the advantages to using an internal model approach rather than a standard 
model? 

 
 

Minimum Capital Requirement (MCR) 
 
The MCR is defined as a simple factor-based linear formula which is targeted at a 
Value-at–Risk measure over one year with 85% confidence.   
 
The MCR has a floor of 25% and a cap of 45% of the SCR and there is also an 
absolute minimum capital requirement stated in €.   
 

Supervisory intervention levels 
 
The two capital requirement calculations outlined above define two rungs of a 
“ladder of supervisory intervention”, under which increasingly severe 
(prescribed) supervisory authority actions will be taken as a company’s eligible 
capital falls below the SCR (the first point of intervention) and approaches the 
MCR.  The MCR is the ultimate point of supervisory intervention, below which the 
company would lose its authorisation. 
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Quality of capital resources 
 
The phrase “own funds” refers to assets in excess of technical provisions, (and 
includes subordinated liabilities, rather than deducting them).  Own funds are split 
into basic and ancillary own funds, which are then tiered based on specific criteria 
(namely Tier 1, 2 and 3 and “ineligible”). 
 
Basic own funds is broadly capital that already exists within the insurer.  Ancillary 
own funds is capital that may be called upon in certain adverse circumstances, 
but which does not currently exist within the insurer (eg unpaid share capital). 
 
The capital is tiered based on its loss absorbency and permanency.   

 Tier 1 capital is of the highest quality and is the most loss absorbent and 
permanent form of capital (eg paid up ordinary share capital) 

 Tier 3 is of the lowest quality (eg subordinated debt). 

 Tier 2 is somewhere in the middle! 

 
Restrictions are placed on the quality of capital that can be used to cover the MCR 
and SCR.  For example: 

 the SCR must be backed by at least 50% Tier 1 capital and less than 15% 
Tier 3 

 the MCR must be backed by at least 80% Tier 1 capital and no Tier 3 capital. 
 

Data quality  
 
Advice on “Standards for Data Quality” has been issued under the implementing 
measures.  This highlights the importance of having good quality data for the 
valuation of technical provisions. 
 
This quality is deemed crucial because: 
 
 The more complete and correct the data, the more consistent and accurate 

will be the final estimates. 
 
 The application of a wider range of methodologies for calculating the best 

estimate is made possible, improving the chances of application of 
adequate and robust methods for each case. 

 
 Validation of methods is more reliable and leads to more credible 

conclusions, once a reasonable level of quality of data is achieved. 
 
 Effective comparisons over time and in relation to market data are possible, 

which leads, for instance, to a better knowledge of the businesses in which 
the undertaking operates and its performance. 
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It is also noted that the issue of data quality is relevant to other areas of the 
solvency assessment, such as the SCR using either the standard formula or 
internal models.  A consistent approach to data quality issues needs to be taken 
across Pillar 1, without disregarding the different objectives. 
 
 

6.5 Pillar 2 

Governance requirements 
 
Pillar 2 sets out requirements for the roles and responsibilities of key functions 
within the business, with the Board having overall responsibility for ongoing 
compliance with Solvency II. 
 
All insurance companies are required to have a  

 risk management function 

 actuarial function 

 compliance function 

 internal audit function.   
 
The organisational structure must have clear segregation of responsibilities, the 
minimum levels of which are defined within the Pillar 2 framework. 
 
ORSA 
 
In addition to calculating the MCR and SCR under Pillar 1, each insurance 
company is required to carry out an Own Risk and Solvency Assessment (ORSA).   
 
The ORSA is defined as:  
 

“The entirety of the processes and procedures employed to identify, assess, 
monitor, manage and report the short and long term risks an insurance 
undertaking faces or may face and to determine the own funds necessary to 
ensure that the undertaking’s overall solvency needs are met at all times.” 

 
It requires each insurance company to identify all the risks to which it is subject 
and the related risk management processes and controls.  This includes some of 
the more qualitative risks that have not necessarily been assessed under Pillar 1, 
such as reputational risk.   
 
The company must also quantify its ability to continue to meet the MCR and SCR 
over the business planning horizon (usually three to five years), allowing for new 
business.  This does not have to be at a prescribed confidence level, but at a level 
that the company feels is appropriate, for example relating to its own stated risk 
appetite and/or to achieving a target credit rating.   
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The ORSA is one of the elements considered by the supervisor when determining 
whether a further capital “add-on” is required. 
 
Insurance companies have to produce evidence to the supervisor showing that 
the ORSA is used by senior management including, for example, making strategic 
decisions. 
 

Question 6.15  

Can you list four types of market risk that require to be modelled when calculating the 
SCR? 

 

Question 6.16  

Can you list four types of life insurance risk that require to be modelled when calculating 
the SCR? 

 
 

6.6 Pillar 3 – Disclosure and reporting requirements 

The disclosure requirements are intended to increase transparency and so are more 
extensive than the previous Solvency I reporting regime.   

 
The results of the solvency calculation and details of the ORSA and risk 
management processes need to be disclosed privately to the supervisor in the 
Regular Supervisory Report (RSR) which includes both qualitative information and 
Quantitative Reporting Templates (QRT).  The RSR, including QRT, must be 
submitted annually, although under certain conditions a summary RSR is 
acceptable, concentrating on material changes.  A subset of the QRT (to support 
the MCR calculation) is required quarterly. 
 
Except for certain items that can be demonstrated to be of a confidential nature, 
extracts from the QRT and some of the qualitative information from the RSR will 
also be disclosed in a public Solvency and Financial Condition Report (SFCR), 
produced annually. 
 
Local regulators are permitted to impose additional reporting requirements on 
insurance companies in the form of “national specific templates”. 
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6.7 Other Solvency II issues 

Group reporting requirements 
 
Solvency II aims to enable insurance groups to be supervised more efficiently 
through a “group supervisor” in the home country, co-operating with other 
relevant national supervisors.  This ensures that group-wide risks are not 
overlooked and should enable groups to operate more effectively, whilst 
continuing to provide policyholder protection. 
 
It also aims to address the double use of capital within an insurance group (for 
example where regulated entities make subordinated loans to each other) and 
double leverage (where a parent raises debt which is then used to fund an 
investment in a regulated subsidiary, improving the solo capital position of the 
regulated entity). 
 
Each insurance group must cover its overall group SCR (which allows for 
diversification benefits across the group) as well as its group solvency floor 
(which is calculated as the sum of MCRs, or local equivalent, for each insurance 
or reinsurance entity within the group) and each insurance subsidiary needs to 
cover its own SCR and MCR. 
 
Group supervision would normally be carried out at the top level company, which 
may be within the European Economic Area (EEA) or in a “third country”, ie non-
EEA.  Solvency II requires that where there is a third country parent, EEA 
supervisors must assess whether the third country parent is subject to 
“equivalent” group supervision.  Depending on this assessment there may be 
further requirements imposed, which could include establishing an EEA holding 
company. 
 

Equivalence 
 
If an aspect of a third country regulatory regime is considered to be broadly 
compliant with Solvency II, then that aspect of the regime can be said to be 
“equivalent”.   
 
Equivalence can be “full” (granted for an indefinite period), “provisional” (granted 
for a limited period that will end on 31 December 2020 or on the date on which the 
prudential regime of the third country is deemed equivalent, whichever is earlier) 
or “temporary” (granted for a 10-year period with possible extension for further 
10-year periods). 
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Impact on business culture and strategy 
 
Engagement with Solvency II is important throughout the business, including right 
up to senior management and Board level.  This is the case for all insurance 
companies and not just those opting to use an internal model – although as noted 
above, being able to demonstrate full integration of Solvency II into the business 
is a key part of the internal model approval process.   
 
Solvency II is not just a reporting framework, but a risk management framework 
with implications for capital allocation, risk mitigation activities and performance 
management.   
 
The regime may also have an impact on the optimal product mix for the company, 
and on product design. 
 
It is also likely to impact the optimal asset mix for the company, since some asset 
classes have become relatively more attractive as a result of their lower capital 
requirements. 
 
The availability, or otherwise, of risk diversification benefits may also affect 
corporate structures and generate merger and acquisition activity.   
 
Management information has changed to align Solvency II with the business and 
strategic decision-making process.   
 
The impact on the market of the external disclosures also needs to be considered. 
 
The three pillars 
 
Solvency II operates a 3 pillar approach: 
 
 Pillar 1 involves the calculation of SCR and MCR as described in the core reading.  

If the company’s capital is near to the SCR the regulator will become interested 
and take a hands-on approach to regulating the company.  If the capital levels fall 
below the SCR and approach the MCR the company will be forced to stop doing 
business, and the regulator may choose to run the company directly. 

 
 In general, the MCR will be between 25% and 45% of the SCR.  The SCR may 

be calculated using an internal model, or using a standard model.  If the regulator 
believes the insurer is exposed to certain unusual risks that are not adequately 
captured by the SCR model, then additional capital add-ons can be imposed. 

 
 Pillar 2 focuses on governance issues and risk management procedures.  The 

OSRA report to the regulator will form a key part of this. 
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 Pillar 3 involves further disclosure and reporting requirements, including public 
reporting. 

 
The details of Solvency 2 are relatively important for the SA5 exam.  A general 
understanding of risk-based capital requirements and the methods used to achieve this 
under Solvency II is important.  It has been examined on a number of occasions on a high-
level rather than bookworky basis.  A good understanding is certainly advisable which 
may involve some reading around.  
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7 Role and responsibilities of directors 

Directors are responsible for the overall direction of the company, primarily for 
the benefit of shareholders (but see Chapter 5 on Corporate Governance).  It is 
ultimately the responsibility of directors to ensure that a company meets all its 
legal obligations and to be responsible for the solvent trading of the company.   
 
As such it is the responsibility of directors to: 

 arrange that accounts are produced to time, giving a true and fair view of the 
company, in line with accounting standards. 

 appoint the management  

 approve dividend payments.   
 
They may also be responsible for other matters such as taking reasonable steps to: 

 safeguard the assets of the company 

 prevent and detect fraud and other irregularities. 
 
There is no necessity for directors to have any executive position, full or part time, 
in the company.  Shareholder pressure groups have been active in ensuring that 
directors use their power for the benefit of shareholders.  In recent years many 
directors have suffered uncomfortable times at the annual shareholder meeting! 
 
Specific problems have arisen in connection with the principle of agency under 
which directors act on behalf of shareholders.   
 
Agency problems may arise when the interests of directors and shareholders do not 
coincide. 
 
There have been many examples of directors abusing their position of trust as 
managers or agents of the company’s assets.  A response has been to propose a 
legal framework of governance for executive and non-executive directors with the 
aim of trying to protect the shareholders and stakeholders from director abuse.   
 
Here we specifically have in mind the proposals included in the Higgs Review of the role 
of non-executive directors in the UK (Higgs D.  (January 2003), Review of the role and 
effectiveness of non-executive directors).  Copies of the Higgs review can be obtained 
from the Department for Business, Innovation & Skills website  www.BIS.gov.uk 
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Such a framework might include: 

 the establishment of formal audit committees to, amongst other things, 
ensure that the financial accounts give a “true and fair” view. 

 independent remuneration committees to monitor the pay and benefits 
packages of senior executives.  It is proposed that the membership of both of 
these committees would be drawn solely from the company’s non-executive 
directors. 

 
If the proposed extension of directors’ liability comes about it is likely that 
shareholders will be able to sue directors for any failure to act in accordance with 
their moral, ethical and fiduciary duties. 
 

Question 6.17  

What is the main role of non-executive directors? 
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8 UK corporate governance requirements (including role 
and responsibilities of directors) 

8.1 Introduction 

This section expands on the previous section and describes how Corporate governance 
requirements have developed in the UK in recent years. 
 
In the UK, a series of corporate governance practice reviews have been conducted 
in recent years.  These include consideration of: 

 internal control (the Turnbull committee, 1999) 

 the role and effectiveness of non-executive directors (the Higgs report, 
2003) 

 audit committees (the Smith report, 2003) 

 recruitment and development of non-executive directors (the Tyson report, 
2003) 

 risk committees (the Walker review, 2009). 
 

 
8.2 Code of Corporate Governance 

The recommendations and findings of these and earlier reviews were combined 
into a Corporate Governance Code, first published in July 2003 and since updated 
by the Financial Reporting Council.  
 
It applied to reporting years beginning on or after 1 November 2003 and set out a number 
of key principles underpinning good corporate governance.  For example, as regards the 
role of the board and the directors, the Code suggested that:  
 
 Every company should be headed by an effective board, which is collectively 

responsible for the success of the company. 
  
 The board’s role is to provide entrepreneurial leadership of the company within a 

framework of prudent and effective controls, which enables risk to be assessed 
and managed.  The board should set the company’s strategic aims, ensure that the 
necessary financial and human resources are in place for the company to meet its 
objectives and review management performance.  The board should set the 
company’s values and standards and ensure that its obligations to its shareholders 
and others are understood and met. 
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 There should be a clear division of responsibilities at the head of the company 
between the running of the board and the executive responsibility for the running 
of the company’s business.  No one individual should have unfettered powers of 
decision. 

 
 All directors must take decisions objectively in the interests of the company. 
 
Whilst with specific regard to the role of non-executive directors, the Code states that: 
 
 As part of their role as members of a unitary board, non-executive directors should 

constructively challenge and help develop proposals on strategy.  Non-executive 
directors should scrutinise the performance of management in meeting agreed 
goals and objectives and monitor the reporting of performance.  They should 
satisfy themselves on the integrity of financial information and that financial 
controls and systems of risk management are robust and defensible.   
 
They are responsible for determining appropriate levels of remuneration of 
executive directors and have a prime role in appointing, and where necessary 
removing, executive directors, and in succession planning. 

 

Question 6.18  

What principles do you think the Code might set out as regards executive remuneration? 

 
Disclosure requirements 
 
The UK Listing Authority rules require each listed company to: 

 report on how it applies the principles in the Code 

 confirm that it complies with the Code’s provisions or – where it does not 
– to provide an explanation. 

 
This “comply or explain” approach offers flexibility of application – it is for 
shareholders and others to evaluate the company’s statement.  Thus smaller listed 
companies (in particular those new to listing) may judge that some of the 
provisions are disproportionate or less relevant in their case. 
 
However, one argument that has been raised against the Code is that companies will feel 
obliged to implement all of its recommendations even when it may be inappropriate or 
unduly costly to do so. 
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The disclosure of corporate governance arrangements required by the Listing 
rules provides for a statement to be included in the annual report relating to 
compliance with the Code (as above).  In addition, the annual report should record: 

 a statement of how the board operates, including a high level statement of 
which types of decisions are to be taken by the board and which are to be 
delegated to management 

 the names of the chairman, the deputy chairman (where there is one), the 
chief executive, the senior independent director and the chairmen and 
members of the nomination, audit and remuneration committees 

 the number of meetings of the board and those committees and individual 
attendance by directors 

 the names of the non-executive directors whom the board determines to be 
independent, with reasons where necessary 

 the other significant commitments of the chairman and any changes to 
them during the year 

 how performance evaluation of the board, its committees and its directors 
has been conducted 

 the steps the board has taken to ensure that members of the board, and in 
particular the non-executive directors, develop an understanding of the 
views of major shareholders about their company. 

 

Question 6.19  

What do you think are the main responsibilities of the nomination, audit and remuneration 
committees? 

 

The report should also include: 

 A separate section describing the work of the nomination committee, 
including the process that it has used in relation to board appointments, a 
description of the board’s policy on diversity and related objectives, and an 
explanation if neither external search consultancy nor open advertising has 
been used in the appointment of a chairman or a non-executive director. 

 A description of the work of the remuneration committee including, where 
an executive director serves as a non-executive director elsewhere, 
whether or not the director will retain such earnings and, if so, what the 
remuneration is. 
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 An explanation from the directors of the basis on which the company 
generates or preserves value over the longer term (the business model) and 
the strategy for delivering the objectives of the company. 

 A statement from the directors on whether they considered it appropriate 
to adopt the going concern basis of accounting, and identifying any 
material uncertainties to the company’s ability to continue to do so over a 
period of at least twelve months. 

 A report that the board has conducted a review of the effectiveness of the 
group’s risk management and internal controls systems. 

 Confirmation by the directors that they have carried out a robust 
assessment of the principal risks facing the company, including those that 
would threaten its business model, future performance, solvency or 
liquidity.  The directors should describe the risks and explain how they are 
being managed or mitigated. 

 A separate section describing the work of the audit committee in 
discharging its responsibilities. 

 Where there is no internal audit function, the reasons for the absence of 
such a function. 

 Where the board does not accept the audit committee’s recommendation 
on the appointment, reappointment or removal of an external auditor, a 
statement from the audit committee explaining the recommendation and 
the reasons why the board has taken a different position. 

 
As you can see, the report is very wide-ranging! 
 
The five main principles and sections of the Code are: 
 
 Leadership 

 Effectiveness 

 Accountability 

 Remuneration 

 Relations with shareholders 

It provides that at least half the board should comprise independent, non-
executive directors and imposes restrictions on length of service of directors 
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Question 6.20  

The Code requires that the board should include a balance of executive and non-executive 
directors, and in particular independent non-executive directors.  What do you think is 
mean by an independent non-executive director? 

  
Other provisions include that: 

 the same individual should not exercise the roles of Chairman and Chief 
Executive 

 a Chief Executive should not go on to be the Chairman of the same 
company. 

 
The first of these provisions is aimed at ensuring that no single individual can dominate 
the board and hence the running of a company.  The second aims to ensure that the 
Chairman is sufficiently independent of the executive. 
 
The Code also includes sample documents and checklists that can be used by the board 
as part of their good practice. 
 
The UK Corporate Governance Code can be downloaded from the FRC’s website at: 
 

www.frc.org.uk/corporate/ukcgcode.cfm 
 

Question 6.21  

The Code places three key requirements on the board as regards accountability and audit.  
What do you think these three key requirements might be? 
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Chapter 6 Summary 
 
The three principal regulatory bodies in the UK 
 
The three principal regulatory bodies in the UK are: 

 the Financial Policy Committee (FPC) 

 Macro-prudential regulation, responsible for financial stability and systemic risk, 
reporting to the Bank of England Court of Directors, and the Treasury Select 
Committee. 

 the Prudential Regulation Authority (PRA) 

 Micro-prudential regulation of key deposit-taking institutions (these are “dual 
regulated”), adopts a risk-based supervisory approach, has a Bank of England 
director on the Board and reports to the Bank of England, to the Treasury Select 
Committee, and to the National Audit Office. 

 the Financial Conduct Authority (FCA).   

 Micro-prudential regulation of all institutions that are not “dual-regulated” and 
conduct regulation of all markets, reports to the Treasury Select Committee and 
the National Audit Office. 

 
Dual-regulated firms 

 banks 

 building societies 

 credit unions 

 insurers (including friendly societies) 

 Lloyd’s of London and Lloyd’s managing agents 

 certain systemically important investment firms that have been designated by the 
PRA. 
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Provision of financial services in the UK 
 
The eleven key FCA principles underlying legislation of financial services (the PRA has 
a similar overlapping set of principles) are  SICI FoR MARCC: 

  Integrity      Communications with clients 

  Skill, care and diligence    Conflicts of interest  

  Management & control    Relationship of trust with customers 

  Financial prudence     Client’s assets 

  Market conduct     Relations with regulators 

 Customers’ interests 
 
Activities that are regulated in the UK 
 
1. accepting deposits 

2. effecting or carrying out contracts of insurance 

3. establishing, operating or winding up a collective investment scheme  

4. dealing or arranging deals in investments (eg a stockbroker or an exchange) 

5. safeguarding and administering securities or contractually based investments  

6. using computer based systems for giving investment instructions 

7. discretionary investment management 

8. investment advice  

9. managing the underwriting capacity of, or advising on the merits of membership 
of, a Lloyd’s syndicate. 
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EU legislation – the Financial Services Action Plan 
 
The EU have launched the Financial Services Action Plan with the aim of encouraging a 
single market in financial services throughout the European Union.  There are 4 main 
directives within this plan: 

1. the Market Abuse Directive (MAD) to discourage insider trading and market 
manipulation 

2. the Markets in Financial Instruments Directive (MiFID) which modernised the 
existing Investment Services Directive 

3. the Prospectus Directive (PD) which regulates the laws governing the drawing up 
and publication of prospectuses whenever securities are offered to the public or 
admitted to a regulated exchange 

4. the Transparency Directive (TD), which aims to increase transparency on EU 
capital markets by increasing disclosure 

 
EU legislation – Solvency II 
 
This legislation completely modernises the way that insurance companies are regulated 
in the EU.  Capital is calculated within three pillars: 

 Pillar 1 regulates the amount of capital to be held for a wide variety of risks.  
Capital will be assessed relative to the MCR and the SCR. 

 Pillar 2 looks at qualitative measures to prevent of control risk. 

 Pillar 3 concerns disclosure of information to the public and to the regulator. 
 
Standard models are available, but some companies may choose to design their own 
internal models.  The advantages and disadvantages of using the standard model 
approaches rather than internal models are: 

+ they are less complex to design 

+ they are less complex to justify to the regulator 

– they are designed for the average company 

– they may increase the systemic risk in the system if everyone uses it  

– they may not capture certain risks that are important for any one company. 
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Technical provisions will consist of a best estimate liability (BEL) and a risk margin.  
Companies may have other liabilities to add to this total. 
 
The SCR will consider the following list of risks: 

 non-life underwriting risk 

 life underwriting risk 

 health underwriting risk 

 market risk 

 counterparty default risk 

 operational risk 

 intangible asset risk. 
 
To obtain the overall SCR, two adjustments are made to the BSCR:  

 an allowance for operational risk 

 an allowance for the loss absorbing capacity of technical provisions and deferred 
taxes.    

 
The tests that a model must pass before it can gain approval are: 

1. The “use test” – companies have to demonstrate that their internal model is widely 
used throughout all relevant areas of the business.   

2. Statistical quality standards – a number of minimum quality standards must be 
met relating to assumptions and data, etc and methods of aggregation. 

3. Calibration standards – these standards aim to assess whether the SCR derived 
from the internal model has a calibration equivalent to the Value-at-Risk at 99.5% 
confidence over one year. 

4. Profit and loss attribution – this includes a requirement to demonstrate how the 
categorisation of risk chosen in the internal model will be used to explain the 
causes and sources of actual profits and losses. 

5. Validation standards  

6. Documentation standards. 
 
The MCR is defined as a simple factor-based linear formula which is targeted at a Value-
at–Risk measure over one year with 85% confidence.  The MCR has a floor of 25% and 
a cap of 45% of the SCR.  The SCR must be backed by at least 50% Tier 1 capital and 
less than 15% Tier 3 and the MCR must be backed by at least 80% Tier 1 capital and no 
Tier 3 capital. 
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Role and responsibilities of directors 
 
Directors are responsible for: 

● solvent trading of the company and compliance with regulations 

● production of accounts 

● appointment of management 

● approving dividend payments. 
 
Care needs to be taken to ensure directors act in shareholders’ interests.  This is achieved 
through: 

● formal audit committees – to ensure sound financial and risk controls 

● independent remuneration committees – to determine the remuneration of senior 
executives 

● a proposed extension of directors’ liability. 
 
UK Corporate governance requirements 
 
The UK Code of Corporate Governance published in July 2003 (updated in 2014) 
incorporates the recommendations and findings of several previous reports including: 

 the Turnbull committee on internal control 

 the Higgs Report on the role and effectiveness of non-executive directors 

 the Smith Report on audit committees 

 the Tyson Report on the recruitment and development of non-executive directors 

 the Walker review which covered the role of risk committees 
 
Each listed company is required to: 

 submit a wide-ranging report on how it applies the principles in the Code 

 confirm that it complies with the Code’s provisions or – where it does not – to 
provide an explanation (the comply or explain approach). 



Page 50 SA5-06: Applications of the legislative and regulatory framework (2) 

© IFE: 2017 Examinations The Actuarial Education Company 

The full Code consists of five sections covering issues relating to: 

 Leadership 

 Effectiveness 

 Accountability 

 Remuneration 

 Relations with shareholders 
 
The sections on companies place considerable emphasis on the role, and independence, 
of non-executive directors in scrutinising company operations. 
 
Other provisions include that: 

 the same individual should not exercise the roles of Chairman and Chief Executive 

 a Chief Executive should not go on to be the Chairman of the same company. 
 
The section on institutional shareholders covers principles relating to: 

 dialogue with companies 

 evaluation of companies’ governance arrangements 

 shareholder voting. 
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Chapter 6 Solutions 
 
Solution 6.1  

The four principal aims of regulation are: 

1. to correct market inefficiencies and to promote efficient and orderly markets 

2. to protect consumers of financial products 

3. to maintain confidence in the financial system 

4. to prevent financial crime. 
 
These aims are, of course, related. 
 
 
Solution 6.2  

These requirements are intended to limit operational risk – the risk of losses due to failure 
of people or processes within the intermediary itself.  In practice, operational risk is often 
also defined to include losses due to external events, eg earthquake or bomb. 
 
 
Solution 6.3  

The fact-find should cover: 

● how much the client is able/willing to pay 

● how much the school fees will be, when the fees will be required, the number of 
years fees are required for and how they will increase 

● client’s attitude to risk/other sources of income/capital 

● the security of the client’s future income  

● the client’s other short-term liabilities  

● the client’s tax position 

● any special requirements, eg ethical investment. 
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Solution 6.4  

Information that could reasonably be expected to be disclosed to the regulator includes: 

● any breaches of regulations 

● any significant events, eg merger of firms 

● concerns regarding clients, eg money laundering 

● procedures for dealing with customer complaints. 
 
 
Solution 6.5  

The possible costs of regulation include: 
  
1. the direct costs that arise in administering the regulation and in compliance for the 

regulated firms.  In practice, most of these direct costs are borne ultimately by the 
investor in the form of either higher taxation to fund the regulator and/or higher 
charges and fees for the financial services that are purchased. 

 
2. the indirect costs that may arise from: 

– an alteration in the behaviour of consumers, who may be given a false 
sense of security and a reduced sense of responsibility for their own 
actions.   

– an undermining of the sense of professional responsibility amongst 
intermediaries and advisors  

– a reduction in consumer protection mechanisms developed by the market 
itself.   

– reduced product innovation  

– reduced competition.   
 
 
Solution 6.6  

The power to: 

 authorise companies to do business 

 authorise individuals to work in the financial services industry 

 impose fines for breaches 

 prosecute for financial crime and market abuse 

 prosecute for money laundering and insider dealing. 
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Solution 6.7  

An integrated EU financial market is one in which financial institutions authorised to 
provide financial services in one EU member state are allowed to provide them in every 
other member state.  It is hoped that this will increase competition, ensure better quality 
financial products and also boost economic growth. 
 
 
Solution 6.8  

A contract for difference is a form of contract that allows people to profit from share price 
movements without actually dealing in the shares.  They are similar to forward contracts 
and investors can go short or long, allowing them to make money from falling markets as 
well as rising markets. 
 
 
Solution 6.9  

The three forms of market abuse are: 

 making transactions or orders that give a misleading signal or secure the price of 
a financial instrument at an artificial level 

 making transactions or orders that employ fictitious devices 

 disseminating information that is likely to give a false or misleading signal. 
 
 
Solution 6.10  

The MiFID applies to those who: 

 give personal investment advice 

 deal in commodity derivatives 

 deal in credit derivatives 

 deal in contracts for difference 

 operate multilateral trading facilities. 
 
 
  



Page 54 SA5-06: Applications of the legislative and regulatory framework (2) 

© IFE: 2017 Examinations The Actuarial Education Company 

Solution 6.11  

An acrostic might be: 

Many Politicians Talk Mince 

standing for: 

 Market Abuse Directive (MAD)  

 Prospectus Directive (PD) 

 Transparency Directive (TD) 

 Markets in Financial Instruments Directive (MiFID) 
 
 

Solution 6.12  

Any four from: 

 non-life underwriting risk 

 life underwriting risk 

 health underwriting risk 

 market risk 

 credit risk 

 operational risk 

 intangible asset risk. 
 
 
Solution 6.13  

The main advantage would be one of cost.  Building models for each of these risks is 
extremely expensive and time-consuming.  The SCR standard model allows companies 
to quickly produce something that is sufficient and satisfies the regulator. 
 
Also, the standard model is the product of years of research and consultation by the 
regulator.  It will be an excellent model for most typical insurance companies. 
 
The standard model can be used in combination with internal models if necessary in order 
to better cope with a particular form of risk or a peculiarity of the particular company. 
 
Because many companies are using the standard model, there is plenty of inspection and 
data collection.  Over the years this should improve the models and the data that is used 
to calculate the SCR. 
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Solution 6.14  

Internal models represent the peculiarities of the individual company better than the “one 
size fits all” approach of the standard model. 
 
It also encourages the company to invest in risk modelling and risk management.  This 
generates a culture within the organisation that risk is important and should be monitored 
and controlled in all parts of the business.  This is what the regulator is aiming to achieve 
in an organisation. 
 
The building and parameterising of a model is a useful education for the company about 
the risks it faces and the impact of those risks. 
 
One of the biggest criticisms of the standard model is that too many companies are using 
it, which generates a systemic risk within the insurance industry.  For example, if the 
model handles a particular branch of insurance in a favourable manner, then the capital 
required for that line of business will be small.  Since returns on risk adjusted capital will 
seem high (because the risk adjusted capital required is too small), many companies will 
try to write this business.  This could lead to overexposure of the entire industry to a 
specific risk, which, if it materialises, could create a systemic risk to the system. 
 
 
Solution 6.15  

Any four from: 

 equity 

 property 

 interest rate 

 credit spread 

 currency 

 concentration 

 illiquidity. 
 
 
  



Page 56 SA5-06: Applications of the legislative and regulatory framework (2) 

© IFE: 2017 Examinations The Actuarial Education Company 

Solution 6.16  

Any four from: 

 mortality 

 longevity 

 morbidity 

 lapse 

 expenses 

 concentration 

 illiquidity (or liquidity). 
 
 
Solution 6.17  

The main role of non-executive directors is to provide an impartial view on the board of 
directors and in particular to represent the interests of the shareholders. 
 
 
Solution 6.18  

With regard to executive remuneration, the UK Corporate Governance Code suggests 
that: 
 
 Levels of remuneration should be sufficient to attract, retain and motivate 

directors of the quality required to run the company successfully, but a company 
should avoid paying more than is necessary for this purpose.  A significant 
proportion of executive directors’ remuneration should be structured so as to link 
rewards to corporate and individual performance. 

 
 There should be a formal and transparent procedure for developing policy on 

executive remuneration and for fixing the remuneration packages of individual 
directors.  No director should be involved in deciding his or her own remuneration. 
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Solution 6.19  

The nomination committee’s main responsibility is for the appointment of new board 
members. 
 
The audit committee’s main responsibility is to ensure that the company has appropriate 
levels of financial reporting and appropriate financial and risk controls. 
 
The remuneration committee’s main responsibility is in setting remuneration levels for 
senior executives. 
 
 
Solution 6.20  

The Higgs Report, which has been incorporated into the UK Corporate Governance Code, 
defines an independent non-executive director as follows: 
 
A non-executive director is considered independent when the board determines that the 
director is independent in character and judgement and there are no relationships or 
circumstances which could affect, or appear to affect, the director’s judgement. 
 
Such relationships or circumstances would include where the director: 

 is a former employee of the company or group until five years after employment 
(or any other material connection) has ended 

 has, or has had within the last three years, a material business relationship with 
the company either directly, or as a partner, shareholder, director or senior 
employee of a body that has such a relationship with the company 

 has received or receives additional remuneration from the company apart from a 
director’s fee, participates in the company’s share option or a performance-related 
pay scheme, or is a member of the company’s pension scheme 

 has close family ties with any of the company’s advisers, directors or senior 
employees 

 holds cross-directorships or has significant links with other directors through 
involvement in other companies or bodies 

 represents a significant shareholder, or 

 has served on the board for more than ten years. 
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Solution 6.21  

The three key requirements placed on the board as regards accountability and audit are: 

1. the board should present a balanced and understandable assessment of the 
company’s position and prospects 

2. the board should maintain a sound system of internal control to safeguard 
shareholders’ investment and the company’s assets 

3. the board should establish formal and transparent arrangements for considering 
how they should apply the financial reporting and internal control principles and 
for maintaining an appropriate relationship with the company’s auditors. 
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Chapter 12 
 
 

Capital adequacy 
 
 

Syllabus objectives 
 
(i) Discuss the assessment of capital adequacy: 
 
 (i)  for risk control purposes 

 – capital and insolvency risk 

 – capital adequacy regulations, including the Basel Accords 

 – risk-based capital 
 
 (ii) for development purposes 

 – “war chest” capital 

 
 

0 Introduction 

This chapter discusses the assessment of capital adequacy by financial institutions such 
as banks and insurers for risk control purposes and also for development purposes. 
 
For any financial institution capital plays an important role, acting as a buffer against 
potential future losses.  It thereby protects the customers of the institution against the risk 
of the institution going insolvent, in which they would lose some or all of their savings.  
Although financial institutions will of their own accord aim to maintain a sufficient capital 
base, this aim is typically reinforced by the imposition of capital adequacy regulations.   
 
This layout of this chapter is therefore as follows: 

 Section 1 describes the role of capital as a buffer against losses and discusses some 
of the factors that institutions take account of when determining their capital 
requirements 

 Sections 2 to 4 discuss some of the banking capital adequacy regulations currently 
in place or currently being introduced and looks at risk-based capital regulation in 
general. 
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 Section 5 introduces the idea of “war chest capital”.  Most companies that aim to 
grow by acquisition hold quantities of cash and near-cash instruments in order to 
make their takeovers.  In this section we ask the question “is this worthwhile”?  
This section is not very clearly linked to the rest of the chapter, and doesn’t seem 
to fit very well. But it is short. 

 
The Basel Accord regulations are quite complex, and are covered here in reasonable 
detail.  Students who work with Solvency II will notice great deal of overlap in the 
concepts which may help in understanding the material.  There have been a few questions 
on the Basel regulations in the past, but so far they have tested the high-level concepts 
rather than the finer detail of the guidelines. 
 
With the impact that the banking crisis has had on the regulatory environment, it is 
certainly true that Basel II and Basel III are topical, which makes them relatively 
important for the SA5 exam. 
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1 Capital and insolvency risk 

1.1 The role of capital as a buffer against losses 

Introduction  
 
As we discussed in Subject ST5, companies issue equity and debt capital in order to raise 
the funds they require to purchase the real assets necessary to carry on the business of the 
company.  Once the business is up and running, much of the ongoing funding of its 
activities is likely to be obtained from the profits generated by its existing business 
activities – ie that part which has not been distributed to investors as their reward for 
contributing the capital in the first place.  However, not all of the profits of the company 
are paid out in this way.  Instead some will be retained both to finance future activities 
and also to provide a financial cushion against unexpected events leading to losses.  The 
financial cushioning becomes much more important when we consider financial 
institutions because their assets and liabilities often extend well beyond the timeframe of 
the accounting year.  It is essential to build up a buffer against uncertainties in the future. 
 
Banking activity has traditionally centred on borrowing money from one set of parties to 
lend to other parties, at a higher interest rate.  A bank therefore obtains most of the capital 
it needs to fund its activities – ie its lending activities – by borrowing money from its 
depositors.  It is therefore largely financed by its customers, rather than by the provision 
of capital by subordinate debtholders and shareholders.  However, such activity does 
present risks to the bank.  In particular, it faces the credit risk that those it has loaned 
money to may default, leaving it unable to meet its obligations to its depositors.  The key 
role of capital in a financial institution such as a bank is therefore to protect the bank, or 
more specifically the customers and depositors of the bank, against such risks, so enabling 
it to continue with its banking activities. 
 
Capital acts as a buffer against future unidentified losses, thereby protecting 
clients.   
 
This protective role must extend beyond “normal” losses in any particular period 
– capital must be sufficient to cover even very improbable events if the institution 
is to be regarded as sound.  For example, the potentially huge losses that a general 
insurance company might incur following a natural disaster such as a hurricane.   
 
Banks will normally report profits each year after a “normal” allowance for bad debts in 
the year.  This is not what capital is there to defend against.  Capital is there in case of an 
unexpected loss, which would wipe out profits entirely and, if there was insufficient 
capital, impact on depositors. 
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This is necessary so as to maintain the confidence of depositors in the healthy state of the 
financial institution.  For example, if doubts arose as to the financial state of a bank, this 
might lead to a run of depositors withdrawing their deposits, thereby undermining the 
financial position of the bank.   
 
If its capital is insufficient, relative to the risks faced, then the bank needs either to: 

 to raise more capital, with a consequent dilution of the returns available to its 
investors (as the same level of profits will be spread across more capital and 
shared between more investors) 

 to rein in its lending and other activities, with a consequent reduction in the profits 
that it generates from those activities. 

 
Maintaining a sufficient capital base therefore involves a cost to the bank in terms of 
reduced profits to its shareholders.  This means that in practice there is typically a trade 
off to be faced between higher current profitability and having a stronger capital base. 
  
Definition of risk capital  
 
Risk capital is, therefore, the amount needed to cover the potential reduction in 
the value of assets relative to liabilities, over a given time period, at a given level 
of confidence.   
 

A generic definition of capital in a financial institution is the amount held to 
underpin the risk of loss in value of exposures, businesses, etc so as to protect 
depositors and general creditors against loss.   

 
Capital is intended to meet unexpected losses; normal losses incurred in the 
ordinary course of business should be met from the revenues from year to year. 
 
In the case of a bank, anticipated losses (for example the typical pattern of 
borrower defaults) should be absorbed by revenues, otherwise the business 
would be structurally loss-making and would not survive.  The point of regulatory 
capital is to provide additional protection to creditors of the bank should the 
default experience materially worsen, to a level of protection that regulators 
decide is economically sufficient.  
 
Ignoring credit ratings for the moment, the point of maintaining a capital base in 
excess of the required minimum is to provide trading flexibility and to provide the 
bank with a cushion to meet a certain amount of unanticipated losses without 
needing to reduce its capacity to raise additional capital immediately.   
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Capital will typically be divided into three “tiers”, for example: 
 

Tier 1 Share capital (equity) 

Disclosed reserves 

 

Tier 2 

Hidden reserves 

Unrealised gains on investment securities 

Medium to long-term subordinated debt 

Tier 3 Short-term subordinated debt (*) 

 
(*) Under Basel III this is no longer called Tier 3 capital but comprises “eligible 
liabilities” that can be bailed in to cover losses in a crisis. 
 

Question 12.1  

What is the meaning of “bailed in”?? 

 
It can be seen from the table that “capital” for a bank, consists of most things that rank 
below depositors in the event of a wind up, namely reserves found in the equity capital 
section of the balance sheet, preference capital and debt that is “subordinate” to depositors 
(ie not secured or unsecured debt).  The lower its ranking in the event of a wind up, the 
“better” the capital.  Likewise longer-term capital is generally considered to be higher 
quality by regulators. 
  
The nature of these tiers of capital has changed following the 2007/8 financial 
crisis.  Pre-crisis, Tier 1 capital, which is effectively the bank’s own money, was 
designed to absorb losses when a bank remained a going concern.  Tier 2 and Tier 
3 capital would only absorb losses when a bank was wound up.  These tiers acted 
as subordinated debt and absorbed losses for a failed bank, before these losses 
affected other depositors and bank creditors.   
 
However, the systemic banking shock that followed the collapse of Lehman 
Brothers in 2008 showed that many banks had become “too big to fail”. In other 
words, the impact on the entire financial system of a large bank failing was so 
great as to threaten the entire system due to the interconnectedness of the various 
market participants.   This forced governments and investors to recapitalise banks 
with additional Tier 1 capital to allow them to be maintained as going concerns 
under a greater range of adverse scenarios.  The lower tiers of capital offered little 
protection to other depositors. 
 
As a result, the bank’s capital rules have been modified to ensure that Tier 2 and 
Tier 3 capital could be used to cover losses during a crisis. This is the basis of the 
so-called “bail-in” capital (see Section 2.4). 
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Question 12.2  

If regulators changed the rules such that normal unsecured debt to banks ranked below 
depositors, what would be the biggest positive and the biggest negative effect for the 
banking industry? 

 
These are the three tiers of capital considered in the Basel II and III banking regulations, 
which we discuss later in Section 2 of this chapter.   
 

Question 12.3  

What do you think are meant by the terms credit risk and market risk in the context of a 
bank’s profit-making activities? 

 
The (highly simplified) balance sheet of a typical bank might therefore look something 
like this: 
 

Assets Capital & Liabilities  

Loans to government  Tier 1 capital 

Loans to other banks Tier 2 capital  

Loans to companies Tier 3 capital  

Loans/mortgages to individuals Liabilities: Customer deposits  

 
Capital can therefore be seen as essentially the difference between the bank’s assets and 
its liabilities to its customers (although deposits from other banks rank the same as 
deposits from retail customers, and often makes up a large proportion of the banks 
deposits).  As such it plays a similar role to the free assets of an insurance company, 
providing a protective buffer against the risks faced by the bank. 
 
Risk capital as a form of insurance 
 
In this way, risk capital can be regarded as a form of insurance; it can provide a 
guarantee that the depositors of a bank will receive some or all of their funds back.   
 
This insurance is provided in three descending tranches, corresponding to the 
three tiers above: 
 
1. “Normal” insurance provided in the form of equity capital and / or parent 

guarantees.  The cost of this insurance is the excess return over the risk-
free rate which the shareholders require from their investment in stock. 
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2. “Disaster” insurance provided by the holders of junior debt.  The cost of 
this insurance is the excess yield which the note-holders require over the 
risk free rate. 

 
3. “Catastrophe” insurance provided by the depositors themselves (who bear 

the residual risk).  In an open market, all other things being equal, the cost 
of this might be deduced as the difference between the interest rate offered 
on customer deposits covered by government guarantees and that offered 
on similar deposits not backed by an insurance programme. 

 

The determination of capital levels 
 
Having more capital provides a more sizeable buffer (for customers and depositors) 
against the risks and potential losses that a financial institution faces.  In this way, capital 
plays a similar role to the cash reserves of a non-financial company, which provide a 
cushion against a lack of liquidity.  Likewise, holding too much capital also has a cost.  
The more subordinated debt and equity capital the institution has, then the greater its cost 
of capital in terms of the interest and dividend payments it must make in return for the 
use of that capital.  All else being equal, more capital means that a given level of profits 
will be spread more thinly amongst the providers of capital.  On the other hand, the level 
of capital must be sufficient to ensure that it fulfils its role as a buffer, otherwise investors 
may lose all or part of their investment.   
 
A balance is therefore required between prudence and profitability, when assessing the 
appropriate level of capital.  In practice the difficulty of assessing all the possible future 
contingencies means that it is not possible to determine a unique, optimal capital level for 
any particular business.  Instead, a degree of judgement is required taking into account 
the relevant considerations.   
 
In particular, management needs to weigh up three constraints in setting the 
appropriate level of capital: 

1. the minimum regulatory requirements for the planned level of activity (with 
a small margin for error), in order to keep the regulators happy 

2. the requirements of the credit rating agencies, whose ratings may influence 
third parties’ assessments of the financial soundness of the bank and hence their 
willingness to do business with it 

3. the internal assessment of the riskiness of the activities to be undertaken. 
 
Against these must be set the desire to keep capital as low as possible (for a given 
level of return) so as to maximise the return on capital.   
 
This is because all else being equal, the more capital the bank has, the higher the level of 
profit it will need to earn to achieve the investors’ target rate for return on that capital. 
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Question 12.4  

Why is it necessary to incorporate a small margin for error when setting the appropriate 
level of capital with regard to the minimum regulatory requirements? 
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2 Capital adequacy regulations: The Basel Accords 

The BIS is a bank based in Switzerland that promotes banking regulation on a global basis 
by publishing rules widely known as the Basel Accords.  It is up to the regulators within 
each country as to whether (and exactly how) they should implement these accords.  There 
is, of course, great pressure to implement them in full.  Part implementation can mean 
that a country’s banks are excluded from other major markets (such as the US). 
 
 

2.1 Objectives of the Basel Accord 

The Committee on Banking Regulations and Supervisory Practices of the Bank for 
International Settlements (BIS) put forward a framework in July 1988 for the 
harmonisation of standards of capital adequacy.  The objective of this framework 
was: 

 to strengthen the world’s banking system 

 to place it in a better position to withstand any future problems in world 
financial markets. 

 to provide a more equal basis for competition between banks in different 
countries 

 to remove the incentive for a bank to relocate activities in another country 
in order to take advantage of its relatively lax regulatory requirements 
(“regulatory arbitrage”). 

 
The first two of these aims were to be achieved by requiring that banks hold sufficient 
capital to guard against credit risk.  The last two were to be achieved by applying the 
same regulatory standards across different countries. 
 
Regulatory (capital) arbitrage refers to the process of reducing regulatory capital 
requirements without a corresponding reduction in the actual risks being taken by the 
bank.  Relocating to a country with weaker regulatory capital requirements is one means 
by which this might be achieved. 
 

The BIS is located in Basle (or Basel), Switzerland (Basel is the German spelling, 
Basle is the English, and Bâle is the French – it is in the German-speaking part of the 
country!), and hence the requirements are known as the Basel Accords.  They are 
voluntary rather than mandatory, and take the form of recommendations to 
national regulatory bodies.  However, they have been widely adopted. 
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The original Basel I Accord was designed to ensure that banks hold sufficient capital to 
protect themselves against the credit risks that they face on their loans and other assets 
held to back their liabilities (primarily the deposits of their customers).  It was later 
extended to include capital requirements in respect of market risk – the risks faced by 
(investment) banks due to the volatility of the market values of the bonds, equities and 
derivatives in which they trade.  This was then superseded by the Basel II Accord which 
broadened the range of risks that are targeted, and also added more sophistication to the 
methods of assessing those risks.  The next stage (Basel III) will add yet further 
sophistication and strengthen liquidity risk capital. 
 
Capital refers to the funds provided by the investors in the bank – ie equity shares, 
preference shares and subordinated debt capital (as well as many complex “hybrid” 
instruments that the banking world has dreamt up).   
 
 

2.2 Basel I  

The original Accord, Basel I, concentrated on the capital needed to meet credit 
risk.  It required banks to hold a minimum level of capital equal to 8% of the risk-
weighted value of the bank’s assets.  The risk weightings were a crude way to 
differentiate credit risk for the various categories of assets (eg a risk-weight of 0% 
was applied for cash and gold bullion, compared to 100% for commercial loans).  
 
Application of the Basel Accord  
 
The application of the Basel Accords (whether Basel I, II or III) is essentially a two-stage 
process.   
 

 Stage 1 – assesses the value of the bank’s risk-weighted assets (RWA).  This is 
calculated by:  

  
 credit risk: allocating each of the bank’s assets into one of a number of risk-

weighting categories or buckets.  Under Basel I the factors were fairly crude, 
whereas under Basel II and III the categories are based on credit ratings, and there 
are many more of them.  The face value of the assets in each category is then 
multiplied by the specified risk-weighting factor that is intended to allow broadly 
for the amount of credit risk the instrument exposes the lender to.  This gives a 
value for the RWA. 

  
 market risk: modelling the bank’s trading portfolio’s losses under certain 

circumstances, and converting the worst outcomes into further risk-weighted 
assets. 
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 operational risk (Basel II & III only): estimating the likelihood of operational 
losses based on the size of the bank and the riskiness of the business.  This further 
adds to the RWA figure. 

 
 interest rate risk (Basel II and III only): looking at the mismatch in term between 

the banks deposits and the assets that match those deposits.  Again, inaccurate 
matching by term will result in further RWA. 

 
For those who wish to delve deeper into the risk-weighting process, visit the BIS 
website at: www.bis.org and search to find “Publications of the Basel Committee 
on Banking Supervision”.  There you can find documents that give details on the 
Basel II and Basel III rules that are mentioned later in this chapter. 

 

 Stage 2 – involves multiplying the RWA by 8% to give the amount of “regulatory 
capital” the bank should hold against risk.  (We then need to discuss exactly what 
a bank can treat as “regulatory capital”.) 

 

Question 12.5  

Standard Equitable Bank has the following assets on its balance sheet: 

 Cash   $100m (weighted 0% under Basel I) 

 Mortgages  $200m (weighted 50% under Basel I) 

 Corporate loans $150m (weighted 100% under Basel I) 
 
Calculate the total value of its risk-weighted assets according to Basel I and the minimum 
regulatory capital it would require to hold for credit risk. 

 
Off-balance-sheet risks 
  
Account was also taken of off-balance-sheet risks such as forward currency 
exchange contracts, underwriting commitments and guarantees.  Such items were 
included in the calculations by means of “credit conversion factors” designed to 
provide a measure of their value weighted for credit risk.  These factors broadly 
reflected the likelihood of conversion into actual exposure. 
 
Having used the conversion factors to obtain the on-balance-sheet credit equivalents, risk-
weightings are applied to these credit equivalents in the way described above, the risk-
weighting being based on the counterparty to the derivative transaction.   
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Derivatives (such as swaps) could be converted into credit equivalents by one of 
two methods: 

1. the original exposure method 

2. the current exposure method. 
 
Original exposure method 
 
Under the original exposure method (the simpler of the two), the notional amount 
of the derivatives contract is multiplied by a percentage chosen according to the 
original term to maturity of the contract and the type of underlying asset (interest 
rate or exchange rate contract).  This results in an amount which is intended to 
reflect the likely maximum actual value of the contract during its life. 
 

Example 
 
For interest rate contracts, the credit conversion factors are as follows: 
 
Original maturity Factor 
 
Less than 1 year 0.5% 
Between 1 & 2 years 1% 
Over 2 years 1% + 1% for each extra year above 2 
 
So, for an interest rate swap, which has an outstanding term of 4 years, a principal of 
€10m, a market value of €0.5m and an original term of 5 years the credit conversion factor 
is (using the original term of 5 years only): 
 

  10 1% 3% €400m k    

 
 

Question 12.6  

What is the main advantage and the main disadvantage of the original exposure method? 

 
This method can be applied to interest rate, currency and gold derivatives, but not 
derivatives based on equities or commodities, for which the current exposure method 
must be used. 
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Current exposure method 
 
However, the face value or nominal value of certain contracts, such as interest rate swaps 
and options does not reflect the true credit exposure to the counterparty.  For example, if 
the counterparty of an interest rate swap fails, the bank is only exposed to the cost of 
replacing the outstanding cashflows on the agreement, not to the full value of the nominal 
of the swap.   
 
As a result a more accurate way of calculating the risk-weighted assets would be based 
on the estimated market values of the off-balance sheet instruments, rather than the face 
or nominal values.  Adjustments could then made to reflect the fact that the market values 
can change between the calculation and the default date.  This approach forms the basis 
of the current exposure method used to assess the credit exposure of off-balance-sheets 
risks.   
 
The current exposure method takes the current market value of the derivatives 
contract and adds to that an “add-on” (again expressed as a percentage of the 
notional amount) to reflect the potential maximum increase in value until maturity.  
These add-ons are based on the outstanding term to maturity and not the original term. 
 
Only the positive market values are included; negative market values are ignored 
(even if they are with the same counterparty).  However, the “add-on” part of the 
computation is applied to all contracts. 
 
The credit equivalents are again multiplied by the risk-weightings appropriate for 
the respective counterparties.  However, reflecting the fact that the average credit 
quality of a derivative portfolio is usually much higher than that of a loan portfolio, 
the counterparty risk weighting for corporations is reduced by 50%. 
 

Example 
 
For interest rate contracts, the add-ons are as follows: 

Outstanding term Add-on 

Less than 1 year 0% 
Between 1 & 5 years 0.5% 
Over 5 years 1.5% 
 
So, for a 4-year interest rate swap with a principal of €10m, a market value of €0.5m and 
an original term of 5 years the add-on is: 

 10 0.5% €50m k   

 
Combined with the market value, this gives a total credit equivalent of €550k. 
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Question 12.7  

Suppose that the counterparty to the interest rate swap in the above example is also a 
bank.  What would be the credit equivalent of the swap for that bank? 

 
Netting 
 
Netting refers to the ability to offset contracts with positive and negative values in the 
event of a default of a counterparty. 
 
Where a legally binding ‘netting’ arrangement ensures that claims and obligations 
against the same counterparty can be set off against each other, allowance can be 
given for this.  This can potentially be very valuable should a default occur. 
 

Example 
 
Suppose that Bank X has two swap agreements in place with Bank Y: the first currently 
has a market value of +€10m, whilst the second has a market value of –€5m.  Consider 
what happens if Bank Y goes into liquidation and the derivatives transactions are 
terminated. 
 
If there is no netting agreement in place, then Bank X will have to hand over the €5m 
now.  At some point in the future, the bank might recover part of its of its €10m on the 
other swap.  If the recovery rate is 60%, then it will recover €6m, which when added to 
its €5m loss, leaves it with +€1m – ie an overall loss of €4m. 
 
On the other hand, if a netting agreement is in place, then the two swaps will first be 
netted off, to give a total of +€5m.  The recovery rate of 60% will then be applied to this 
net total, so that Bank X will receive back +€3m.  So the netting agreement has reduced 
its default loss by €2m to €2m.   

 
In order to benefit from netting, the bank must use the ‘current exposure’ method 
and a revised table of add-ons is applied.   
 
 

Definition of regulatory capital  

Recall that the Basel Accords required that the bank’s regulatory capital (in respect of 
credit risk) be no less than 8% of its risk-weighted assets. 
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For regulatory purposes, capital under the old regime was split into two types: 
 
1. Tier 1 capital or core capital – shareholders’ equity and disclosed reserves. 

 
2. Tier 2 capital or supplementary capital – revaluation reserves, general 

provisions, hidden reserves, subordinated debt and certain other approved 
capital instruments (eg convertible bonds). 

 
At least half of the required capital should be Tier 1 capital, which must therefore be 
equal to no less than 4% of risk-weighted assets. 
 
The committee later agreed to allow banks to count certain types of subordinated loan 
stock as “Tier 3” capital.  Tier 3 capital must: 

 have an original maturity of at least 2 years 

 be subject to “lock in” provisions, which stipulate that neither interest nor 
principal may be paid if this would result in the bank’s overall capital ratio falling 
below the minimum requirement. 

 
However, such capital was only allowed to be used against market risk.   
 
 
Market risk  

Basel I (the original Basel Accord) was amended in 1996 to introduce an additional 
market risk capital requirement.   
 
This covered the explicit trading book of the bank (but excluded the mismatch in 
interest rate sensitivities on the banking book).  This interest rate risk was not 
brought within the scope of the regulations until Basel II).  Additional capital was 
therefore required on the basis of the volatility of a bank’s trading assets and liabilities – 
ie the trading positions held in equities, bonds, derivatives and commodities either as 
dealer or principal (often referred to as the “casino” bank in the popular press).   
 
The calculation of market risk could be done on either: 

 a relatively simple standardised methodology. 

 a more complex internal-models approach   
 
Banks could use a formula based method (standardised measurement) or use 
their own models to estimate the potential (adverse) moves in value of any trading 
book assets.   
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Standardised methodology 
 
For example, the standardised approach applied an 8% “sensitivity factor” to net 
equity positions for each stock.  The sensitivity factor was lower for bonds.   
 

Internal-models approach 
 
This approach uses the bank’s own internal risk models and is based on Value at Risk, 
calculated using a 99% confidence interval over a 10-day holding period.  The 10-day 
period was designed to reflect the length of time over which a bank could realise the assets 
in order to limit any further losses. This was one of the first times that models had been 
used by the regulators, a trend that really caught on! 
 
The internal approach adopted a Value at Risk (VaR) approach to estimate the 
losses for a 99% confidence interval and, to be prudent, assets were assumed to 
be held for 10 trading days.  Tier 3 capital was introduced and could be used to 
support this additional market risk.  
 
The internal approach used the bank’s own experience to estimate the true 
underlying risk more accurately.  This led to a new proposal to use a bank’s own 
credit loss experience to calculate a bank-specific level of capital to cover credit 
risk.  This new proposal was Basel II. 
 
 

2.3 Basel II 

Background to Basel II 
 
Since the original Accord became the world standard, the security of banks 
generally improved.  Capital levels, as measured by the Accord, have increased since 
its implementation.  However, the events of the banking crisis in 2007/08 was a severe 
blow to the confidence that officials had in the system.   
 
At the same time, it became clear that whilst this broad-brush approach had the 
advantage of simplicity, it introduced some distortions into the market.  In 
particular, the approach provided an incentive for banks to move high quality 
assets off the balance sheet.     
 

Question 12.8  

Why did banks have an incentive to move high quality assets off the balance sheet? 
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Re-engineering financial contracts to convert an on-balance-sheet credit risk into a similar 
off-balance-exposure having a lower capital requirement is another key example of 
regulatory arbitrage. 
 
As a result, Basel II was published in 2004 with implementation generally taking 
place up to 2008 (with some further updates in 2009, following the financial crisis).   
 
Rationale for Basel II 
 
The main rationales for the update were: 
 
 to provide a capital adequacy methodology that is more clearly driven by 

risk – hence the use of narrower risk-weighting categories based on genuine credit 
ratings rather than broad categories and the inclusion of additional sources of risk, 
eg market risk, operational risk and interest rate risk.  This means that regulatory 
capital should more closely reflect economic capital – the level of capital that 
banks believe they should actually need to hold to support the risks associated 
with their lending activities – and so reduce the necessity and scope for regulatory 
arbitrage. 

 
 to reward banks that have developed effective risk measurement / 

management systems by allowing them to hold less capital than banks with 
less advanced systems (hence the opportunity for banks with sophisticated 
systems to gain a competitive advantage by having more accurate –ie lower – 
regulatory capital). 

 

Details of Basel II 
 
Basel II is structured into three Pillars. 

 minimum capital requirements 

 supervisory review 

 disclosure. 
 

Pillar 1: Minimum capital requirements 
 
Pillar 1 deals with the minimum amount of regulatory capital that banks will be 
required to hold to cover credit, market and operational risk.  (Pillar 1 also covers 
risk mitigation and asset securitisation).   
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Under the original Basel Accord, there is no internationally agreed set of rules for 
securitised transactions.  Instead national supervisors have developed their own approach.  
Basel II introduced some harmonisation of the principles for recognising the 
improvement in credit risk afforded by security (eg securitisation, mortgage lending etc) 
and credit insurance (eg CDSs).   
 

Question 12.9  

What is operational risk? 

 
Credit risk 
 
The credit risk component could now be determined using one of two approaches: 
the standardised approach (which is a modified version of the original Basel I look-
up table approach) and the internal ratings based (IRB) approach (which may be 
adopted by some “sophisticated” banks).  The latter is a credit risk equivalent to 
using a VaR approach for market risk.  
 
In other words these are similar in some ways to the two approaches already allowed in 
respect of market risk (ie a standard approach or a more sophisticated internal VaR model 
approach). 
 
The IRB approach separates lending into homogeneous groups.  For these groups 
of loans, five main risk factors are derived and used to calculate the relevant risk 
weighting.  The risk factors used to calculate the risk weighting are: 

1. the probability of default (the chance that the loan is not repaid) 

2. the exposure at default (how much is owed when the loan defaults, which 
is more complex for drawdown facilities such as credit cards) 

3. the loss given default (how much cannot be recovered) 

4. the maturity of the loan 

5. the type of loan (residential mortgage, corporate loan etc).  
 
Under the standardised approach, the modification to Basel I involves the use of 
external credit assessments for determining risk weightings.  This reduces the 
risk weightings for high quality credits while introducing a higher-than-100% risk 
weighting for certain low-quality exposures.  A new risk weighting scheme was 
introduced to address asset securitisation. 
 
The standardised approach is designed for banks that do not have the resources to build 
a credit rating system of their own. Individual loans are placed in narrow bands weighted 
according to the rating given by an accepted credit rating agency.  This is superior to the 
Basel I broad bands and removed a lot of the inequity that exists under the original 
Accord. 
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An example from the Basel II standard ratings table, which applies to corporate credits, 
looks like this: 
 

AAA to AA- A+ to A- BBB+ to BB- Below BB- Unrated 
20% 50% 100% 150% 100% 

 
If a bank can demonstrate a high quality of internal credit rating (ie get regulatory 
approval for its rating model), it can use its own internal-ratings basis.  Here the risk-
weightings are based on probability of default estimates produced by the bank itself.  
Large international banks have the capital to commit to this level of sophistication.  Many 
smaller banks complain that this gives the larger banks an unfair advantage – you can 
never keep everyone happy!  
 
Operational risk 
 
In addition, the new rules introduced the need to calculate and hold capital for 
operational risk such as fraud, systems failure etc.  
 
The operational risk component can be determined using one of three 
approaches: 

1. the basic indicator approach 

2. the standardised approach 

3. the advanced measurement approach (AMA). 
 
Under the “basic indicator” approach, the institution is required to hold capital 
equal to 15% of the average of its (positive) gross income over the previous three 
years.  
 
The “standardised” approach allows the percentages to be determined separately 
for each business line.  
 
Under the standardised approach, the bank’s activities are first split into eight categories 
(eg retail banking, commercial banking, trading and sales, asset management).  A 
different factor (known as a beta factor) is then applied to the gross income earned from 
each activity to calculate the operational risk capital required to be held in respect of that 
activity. 
 
The “advanced measurement approach” (AMA) permits institutions to assess 
operational risk capital requirements based on their own experience and model, 
for example using a loss distribution approach (in which observed losses are 
modelled).  In order to be approved, an AMA framework must include the use of 
internal loss data, external data, scenario analysis and analysis of the business 
environment and internal control factors.  Only institutions that can prove the 
quality of their operational risk measurement and management systems to the 
regulator are allowed to use the AMA approach.  
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Market risk 
 
For market risk, the preferred approach to calculate the risk weightings remained 
as Value at Risk. 
 

Question 12.10  

What are the three main risks that are captured under Pillar 1 of Basel II? 

 
 

Pillar 2: Supervisory review 
 
Pillar 2 deals with supervisory review, other types of risk and risk management 
processes.  It resulted in the Internal Capital Adequacy Assessment Process 
(ICAAP).   
 
It is based on four interlocking principles: 
 
1. Banks are required to have a process for assessing their capital 

requirements in relation to their individual risk profiles. 
 
2. This process is evaluated by supervisors. 
 
3. Banks are expected to operate with capital above the Pillar 1 minimum. 
 
4. Supervisors should intervene at an early stage to prevent capital from 

falling below the level required to support the bank’s risk characteristics. 
 

On-site examinations, off-site surveillance and reviews of the work of internal and 
external auditors consider issues such as: 

 the bank’s risk appetite and its track record in managing risk 

 the nature of the markets in which the bank operates 

 the quality, reliability and volatility of its earnings 

 the bank’s adherence to sound valuation and accounting standards 

 the bank’s diversification of activities 

 the bank’s relative importance (nationally and internationally). 
 
Pillar 2 has become much more important since the 2007/8 financial crisis, as the 
focus has moved to banks holding significantly more than the minimum capital 
requirement.  
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On of the key differences between Pillar 1 and Pillar 2 is that Pillar 2 leaves it up to the 
national supervisor to determine the approach that is taken, whereas Pillar 1 is much more 
standardised and compulsory. 
 
An example of this is the treatment of interest rate risk, which refers to the potential risk 
arising from a mismatch of duration between a bank’s non-trading assets (often referred 
to as the “banking” assets, which are typically corporate loans, mortgages to customers, 
overdrafts, interbank deposits with other banks, ...) and its liabilities, (ie its depositors and 
interbank borrowing).  Interest rate risk is currently part of Pillar 2, meaning that national 
supervisors determine “if” and how interest rate risk is to be treated.  However, there are 
currently proposals to introduce a standardised system such that it can be brought into 
Pillar 1. 
 
Under the provisions of Pillar 2, the bank’s internal processes and risk systems are under 
direct supervision.  Supervisors make regular visits to the banks they supervise and 
discuss the risk measurement and management systems, accounting management 
information systems and the reporting lines between risk management personnel and the 
top management of the bank (similar to Solvency II, Pillar 2).   
 
 

Pillar 3: Disclosure 
 
Pillar 3 deals with the disclosure requirements. These include quantitative and 
qualitative details on the bank’s financial condition and performance, its business 
activities, risk profile and risk management activities.  The intention is to provide 
sufficient information for the capital markets to be able to judge the risk inherent 
within a bank.  This stems from a view that market self interest can act alongside 
and strengthen regulatory supervision if key risk data is made public.  
 
One of the most effective ways of regulating a complex system is to force the providers 
to disclose all their flaws and inadequacies clearly to the buyer of the product, and then 
to let the market do its work.  This works to an extent.  However, banks are complex 
organisations and it is very easy for a bank to present a set of accounts that look fine when 
the bank is actually in dire straits.  Hence we cannot rely solely on this route. 
 
The Basel Committee envisaged that, as a result of the introduction of Basel II, the 
total amount of regulatory capital supporting banks world-wide would remain 
unaltered, but that its distribution would shift from less risky activities to more 
risky activities.   
 
One outstanding problem, however, is how a bank’s exposure to operational risk 
can be measured in practice.  
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Question 12.11  

How would you estimate the amount of operational risk faced by a bank if you had access 
to both external and internal management information? 

 
Another is that capital levels have been found to be inadequate in a number of 
large banks.  This refers to the failings during the 2007/08 crisis, when many supposedly 
sound banks failed and required government rescue. 
 
There is also the issue of “pro-cyclicality”.  Making a bank’s risk weighting 
sensitive to its measured risk factors allowed regulators and banks to differentiate 
between high and low risk lending.  It also made the minimum capital requirement 
sensitive to the economic cycle.  When the economy is performing well, the risk 
factors such as probability of default are low and the capital requirements are low.  
Yet when the economy slows down, bank credit losses increase and capital 
requirements increase – just when banks are often experiencing the large losses 
that capital is designed to protect against.  The IRB approach did not build up 
capital in the good times to cover losses in a downturn.   
 
Dealing with this requires regulator intervention.  Capital levels need to be manually 
increased during good times.  There needs to be flexibility in the weightings such that 
they can be decreased after or during a crisis.  This introduces subjectivity, which is what 
the regulators have been trying to avoid. 
 
Perhaps the largest gap, however, was a lack of regulation to reduce liquidity risk.  
 
During the crisis, there were many banks that relied on a particular type of funding (eg 
securitising existing asset portfolios to raise cash).  When the securitisation market 
collapsed, these banks had no alternative route to raise the liquidity required to support 
their business, and failed.  Likewise, during the crisis, when confidence fell and mistrust 
rose, many banks found that other banks would not lend to them in the interbank market.  
Again, this pushed banks to the point of failure or to central bank support.  Governments 
and regulators would like to avoid this in future. 
 
 

2.4 Basel III 

Basel III, as agreed in 2010–11, and originally scheduled to be introduced from 
2013 until 2015, is intended to make banks safer by strengthening bank capital 
requirements and by introducing new requirements that strengthen the ability of 
banks to withstand a liquidity crisis.  
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The business model of banks is to take in short-term deposits and lend them out 
as long term loans.  This creates a structural risk if depositors want their money 
back immediately.  Previous capital requirements had ignored this important but 
very bank-specific risk.  
 
Introducing rules to make banks safer has a two-edged nature and it triggered 
significant debate.  On one side, it was widely criticised by banks with the 
argument that it would hurt them and reduce their ability to lend, which would in 
turn impact economic growth.  However, on the other side it was argued that the 
rules did not go far enough to regulate banks as inadequate regulation was a 
cause of the financial crisis.   
 
In January 2013, the global banking sector won a significant easing of Basel III 
rules, when the implementation schedule was extended until 2019 and the 
definition of liquid assets was broadened. 
 
Basel III is divided into two main areas:  

1. regulatory capital 

2. asset and liability management.  
 

1. Regulatory Capital 
 
The new rules address several of the ways in which banks held too little capital 
before the crisis.  The rules appear to overlap, since rules have been imposed to 
fix different problems.  
 
The main features are: 

 increasing minimum capital ratios 

 changing the risk-weighting factors 

 introducing minimum “leverage” ratios 

 bail-in capital. 
 

A) Increased minimum capital ratios  
 
The definition of capital has been tightened and there is increased focus on equity 
capital as the most loss absorbing form of capital.   
 
The minimum level of Tier 1 capital is higher and now includes components that 
are both bank and economy dependent.  
 
Under Basel II, a bank’s minimum Tier 1 capital ratio was 4%.  This could be 50% 
shareholder equity (called Common Equity Tier 1 or CET1) and 50% preference 
shares.  
 



Page 24 SA5-12: Capital adequacy 

© IFE: 2017 Examinations The Actuarial Education Company 

Now banks must have a 6% minimum Tier 1 capital ratio (defined as Tier 1 capital 
divided by risk-weighted assets (RWA)), of which 4.5% must be CET1.  
 
Previously we have discussed “regulatory capital” as being the total of allowable capital, 
including Tier 1 and Tier 2 (and Tier 3 if applicable).  However, the new regulations now 
have minimum levels that banks must meet based on only their Tier 1 capital (6% of risk-
weighted assets) and indeed their Common Equity Tier 1 (4.5% of risk-weighted assets). 
 
In addition, banks have to hold capital buffers that must be met by further CET1: 
These include a countercyclical capital buffer (which reflects the state of the 
economy) and potentially a systemic risk buffer, depending on a bank’s overall 
size and importance. 
 
There is also scope for additional supervisory discretion.  
 
The intention is for the major banks to reach a minimum capital ratio of around 
11% by 2019.  The majority of this higher requirement needs to be covered by 
CET1.  
 
This 11% hurdle includes all eligible capital, irrespective of its Tier. 
 

Question 12.12  

How might a bank raise its ratio over the coming years, if it is lower than the regulatory 
minimum, and what would be the effect on the economy? 

 

B) Changes in how risk weightings are calculated for market risk 
 
The changes in how the RWA is calculated have on average increased it by 23%.  
Changes include an increase in RWA amounts from trading activities resulting in:  

→ many banks reducing the amount of trading they undertake, which in turn has  

→ lead to fewer banks quoting prices and consequently  

→ reduced liquidity and  

→ increased costs and  

→ increased risks for corporates managing their financial exposure. 
 

C) Introduction of a minimum leverage ratio 
 
Banks have been able to optimise the amount of capital they hold, as indicated by 
figures from the Bank of England which show a reduction in the ratio of RWA to 
assets from 70% in 1993 to 40% in 2008.  To counter this trend, a much cruder ratio 
is proposed as a second test on how much capital a bank should hold.   
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To do this, Basel III introduces a Leverage Ratio which is calculated as  
 

 

1

( )

Tier capital

total assets including off balance sheet items   
 
The minimum leverage ratio proposed is 3%.  It must be met by at least 75% CET1. 
 
The effect is that the amounts of assets and commitments should not represent 
more than around 33 times the minimum Tier 1 regulatory capital.  This is 
regardless of the level of their risk-weighting and of whether credit commitments 
are drawn down. 
 
This measure penalises large banks that invest in very high quality assets, and therefore 
benefit from very low risk weighting factors.  Under the existing system, such banks 
would have low RWA, and hence low regulatory capital.  Under the proposed regulations 
they would need much more regulatory capital.  
 

D) Bail-in capital 
 
The 2007/8 financial crisis showed that while Tier 1 capital is loss absorbing, Tier 
2 and Tier 3 capital failed to absorb losses unless a bank was allowed to fail.  This 
required governments to re-capitalise banks that were considered too 
systemically important to fail.  
 
To reduce the risk that governments would again need to rescue banks, rules have 
been proposed that set out how subordinated debt would be written off or bailed-
in in order to recapitalise a bank.   
 
(“Bail-in” refers to the act of writing down or converting debt instruments to equity 
under a specified stress event.) 
 
The rules require banks to have additional eligible liabilities that can be called on 
in a crisis.  These could be used to absorb losses and be converted into equity.  
 

Question 12.13  

What might the difficulties be for the regulators in trying to introduce “bail-in” capital 
into the balance sheets of the major global banks? 

 
2. Asset and liability management 
 
The previous Basel rules have focused on capital to protect against losses. 
This has included losses arising in relation to credit risk, market risk and 
operational risk.  
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The new rules, setting out minimum standards, have introduced additional 
requirements to protect banks against liquidity risk.  
 
These standards involve the following new ratios: 
 
1. Liquidity Coverage Ratio (LCR)  
 
2. Net Stable Funding Ratio (NSFR)  
 

 
1.  Liquidity Coverage Ratio (LCR) 
 
One way in which banks can protect themselves from liquidity risk is by 
holding highly liquid assets that they can sell quickly to raise cash during 
a liquidity crisis.  However, liquidity risk is an unavoidable risk given a 
bank’s business model of taking in short term money and lending it out 
long term.  
 
The LCR is a pragmatic solution based on the idea that banks need enough 
liquidity to give themselves time to find a solution.  The LCR implicitly 
acknowledges that if a solution is not found within 30 days, it is unlikely 
that more time would help.  
 
Thus, the LCR requires that the high-quality highly-liquid assets held must exceed 
the net cash outflows following a stressed 30 day period.  The Committee 
developed the LCR to promote the short-term resilience of the liquidity risk profile 
of banks by ensuring that they have sufficient high quality liquid assets (HQLA) to 
survive a significant stress scenario lasting 30 calendar days. 
 
The LCR has two components: 

1. value of the stock of HQLA in stressed conditions 

2. total net cash outflows. 
 
Expected cash inflows are, however, not allowed to cover more than 75% of the expected 
outflow.  This is to ensure that the bank has to maintain a minimum “buffer” of HQLA 
worth 25% of the expected cash outflow at all times. 
 
Assets are considered to be HQLA if they can be easily and immediately converted 
into cash at little or no loss of value.  The liquidity of an asset depends on:  

 the underlying stress scenario 

 the volume to be monetised 

 the timeframe considered.   
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At least 60% of the HQLA must be cash or government securities, although the 
Eurozone crisis has shown that government bonds may not always be liquid.  
 

Question 12.14  

What bank assets might qualify as HQLA?  Which might NOT? 

 
Total net cash outflows is defined as the total expected cash outflows minus total 
expected cash inflows in the specified stress scenario for the subsequent 30 
calendar days.  Total expected cash outflows are calculated by multiplying the 
outstanding balances of various categories or types of liabilities and off-balance 
sheet commitments by the rates at which they are expected to run off or be drawn 
down.   
 
Total expected cash inflows are calculated by multiplying the outstanding 
balances of various categories of contractual receivables by the rates at which 
they are expected to flow in under the scenario up to an aggregate cap of 75% of 
total expected cash outflows.  Thus: 
 
Total net cash outflows over the next 30 calendar days  
 
 = Total expected cash outflows –  
 Min {total expected cash inflows; 75% ¥ total expected cash outflows} 

 
In other words, the total expected cash inflows are limited to 75% of the expected 
outflows. 
 

2. Net Stable Funding Ratio (NSFR) 
 
Another way for banks to protect themselves is to improve the “stickiness” of the 
deposits they use to fund their lending.  Before the 2007/8 financial crisis, banks 
increasingly borrowed short term money from the capital markets (rather than 
relying on customer deposits).  This created liquidity risk during the crisis as 
market liquidity dried up and these short term funds had to be rolled over.  This is 
the idea behind the Net Stable Funding Ratio (NSFR).  
 
The NSFR requires that long-term financial resources exceed long-term 
commitments, where long term means more than one year.  Again, this is 
pragmatic as wholesale market funding for over a year is seen as “sticky” and 
high quality. Retail deposits such as savings account balances or current account 
balances are often contractually very short-term – customers can withdraw their 
money at any time.  However, these balances have been seen to have a very long 
behavioural life and so receive a high (90%) weighting in this calculation.  
 
The intention is to encourage banks to match long term lending with what is 
perceived to be “sticky” longer-term funding.   The definitions are very severe for 
the corporate sector.    
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Basel III is still quite new and many of the rules are still at the discussion stage.  However, 
the concepts are important as they will shape the regulation sector in many countries for 
years to come.  There are plenty of websites that discuss the various ideas explained above 
and they are worth visiting. 
 

Summary 
 
Overall, Basel III aims to make banks safer but it risks sharply deleveraging 
the economy, which threatens economic growth at the same time as the debt 
crisis puts a pressure on governments to spend less.  
 
The need to deleverage the economy is important, but the design of Basel 
III has meant that the corporate sector must rely, to a large extent, on 
funding and hedging from outside the banking sector.  The basic role of 
redistributing financial risk and fund trade has been taken from the banks. 
 

Question 12.15  

What is the main thrust of Pillar 2 of Basel II? 

 

Question 12.16  

What are the main additional requirements that will be introduced under Basel III? 

 
One of the dangers of Quantitative Easing (QE) is inflation.  The idea is that with the 
spare cash that the central bank has pumped into the economy, the commercial banking 
sector will be free to lend to personal and corporate customers that wish to borrow.  If 
they lend too much, and all of the new lending chases the price of goods and services up, 
then we could have inflation.    
 
To date the worry has been unfounded (as at May 2016) and indeed deflation has been 
more of a concern.  Some analysts suggest that the constraints placed on banks from these 
new regulations is the main driver for new lending, and that as such bank lending has not 
ben as free as might have been expected given the expansion of the money supply through 
QE. 
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3 Other capital adequacy regulations 

3.1 European Union directives  

The Capital Requirements Directives (CRDs) represent the supervisory framework 
under which Basel II (and III) rules have been implemented in the EU. 
 
However, the CRDs extend beyond the banking sector — they are designed to 
ensure prudent capital adequacy provisions which aim to ensure that credit 
institutions and investment firms hold capital that is proportionate to the nature 
and scale of the risks that they undertake. 
 
The equivalent for EU insurance companies is the Solvency II Directive (and its 
related framework), as described in the section on Solvency II contained in 
Chapter 6. 
 
You might want to refresh your mind about Solvency II having read through the Basel 
accord details, and to compare and contrast the two sets of regulations.  You will find 
many similarities. 
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4 Risk-based capital 

4.1 Introduction 

The Basel banking regulations and the Solvency II regulations covered earlier are prime 
examples of a risk-based capital adequacy regulatory regimes.  The rationale underlying 
the Basel accords is that banks are required to demonstrate that they hold sufficient capital 
to guard against the various risks they face in carrying out their banking and other 
activities.  Different capital requirements are required to be calculated in respect of each 
of the main risks faced and then the bank must ensure that its total capital exceeds the 
sum of all the capital requirements, otherwise it may be subject to intervention by the 
regulator. 
 

Question 12.17  

List the 4 main risks covered by the Basel banking regulations. 

 
The use of such risk-based capital approaches to capital adequacy regulations is currently 
expanding to include other financial sectors.  Indeed, a key motivation for this is to ensure 
a consistent approach to such regulation across the different financial sectors, particularly 
as a single firm may operate in more than one sector, eg banking and insurance. 
 
Risk-based capital has emerged in the last decade or two as a more sophisticated 
and targeted means of determining capital requirements for insurance companies.   
 
Regulation has adopted such techniques, for example in the Individual Capital 
Adequacy Standards (ICAS) framework that was introduced in the UK in 2005, and 
since then within Solvency II. 
 
The US National Association of Insurance Commissioners (NAIC) has introduced 
the Own Risk and Solvency Assessment (ORSA), which requires insurance 
companies to perform their own assessment of current and future risk through an 
internal risk assessment process.  
 
Risk-based capital systems have also been introduced in Australia and other 
countries. 
 
Operationally, a business with a number of separate business units will seek to 
place capital where it is most likely to be needed.  In other words, capital should be 
placed where the risks are greatest.   
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Risk-based capital seeks to reflect the risk posed by an insurer’s activities, where 
a more volatile portfolio (ie one that has the potential to generate larger losses) 
will require more capital.  Many different definitions exist for the risk that a 
company might capitalise against.  Typical definitions consider the risk of failing 
to achieve key business objectives, whether through becoming insolvent, failing 
to meet a target rate of return or being downgraded by rating agencies. 
 
For example, the main risks of a non-life insurers (and indeed a life insurer) are likely to 
include the credit, market and operational risks discussed at length earlier in this chapter, 
and also: 

 insurance risk 

 liquidity risk. 
 

Question 12.18  

What do you think are meant by insurance risk and liquidity risk? 

 
 

4.2 Capital setting and capital allocation 

It is important to note that there are two distinct, but related, processes that may 
be subjected to the risk-based capital approach.  The first involves setting the total 
capital requirements of a company, paying regard to its overall risk tolerance, 
security aims and available resources.  The second involves allocating the 
available capital between the separate activities of the company.  The practical 
implementation of the allocation process may range from a notional allocation to 
business units, for a single company with a number of underwriting portfolios, to 
the placing of assets with legally separate subsidiaries, in the case of an 
international (re)insurance group. 
 
Capital allocation recognises the relative levels of risk attaching to a particular 
business unit.  By being allocated more capital, a business unit will then have to 
generate a larger profit to meet the company’s overall target return on capital 
employed.  This practice can then guide strategic decisions, by capturing the “risk 
cost” of writing more volatile business. 
 
Given that maintaining a capital base involves a cost to the financial institution, it will 
therefore be important for the institution to allocate the capital as “accurately” as possible 
across the relevant business activities.   
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Question 12.19  

Why is it necessary for the institution to allocate the capital as “accurately” as possible 
across the relevant business activities? 

 
Some possible ways of allocating capital on an economic basis are:  
 
1. Total capital is allocated in the proportion that the stand-alone capital for 

the activity bears to the sum of the stand-alone capital requirements for all 
of the activities. 

 
2. Marginal capital is first calculated for each activity as being the additional 

capital needed to introduce the activity to the rest of group of activities.  
Marginal capital can be negative.  Total capital is allocated in the proportion 
that the marginal capital for the activity bears to the sum of the marginal 
capital requirements of all for the activities. 

 
3. Management may consider that it is not practical to allocate negative 

capital to an activity.  Hence, the marginal capital calculations are made as 
in 2.  above, except that the minimum marginal capital for a given activity 
is deemed to be zero.  Total capital is then allocated in the proportion that 
the marginal capital for the activity bears to the sum of the marginal capital 
requirements for all of the activities. 

 
Such methods have limitations. For example, the results of a marginal capital 
allocation exercise will depend upon the order in which the contracts are added 
with the first risks to be added consuming more capital than the later risks which 
gain the benefit of diversification.  Also, since capital is set at the company level 
for the purposes of insulating it from the unwanted consequences of financial 
loss, summing the marginal capital requirements of individual risks will not be the 
same as the capital requirement of the company as a whole. 
 
 

4.3 Role of capital within risk management process 

Risk management involves the application of a number of techniques to identify, 
assess and control the risks faced by a company, and capitalisation should be 
seen in this context. 
 
In this context, you may recall the discussion of risk control techniques in the previous 
chapter.   
 
Typically, a process of risk mitigation and risk transfer will be carried out before 
the residual risks, which are either not open to these treatments or are accepted 
as part of the core functioning of the business, are retained.  These retained risks 
should then, ideally, be capitalised. 
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In addition, residual risks may be retained if it is decided that the costs of mitigating them 
outweigh the benefits of doing so. 
 
As mentioned earlier, the company needs to identify the risks that threaten its 
overall objectives.  It should seek to protect these objectives through its risk 
management activities, of which capitalisation forms the ultimate “backstop”.  An 
assessment of the likelihood and impact of those risks is required to target its 
activities, and this should be framed in relation to the company’s tolerance of risk. 
 
 

4.4 Risk tolerance and risk measures 

Risk is unavoidable in any commercial undertaking and exposure to a particular 
risk should be weighed against the potential benefits (ie profit or return) that will 
arise from the accompanying activity or investment.  For example, if the bank had 
zero risk tolerance on its banking activities, then it would not extend any loans and 
therefore not make any profits. 
 
Balancing the risk and return from a particular business decision will take account 
of the overall capacity (or tolerance) for risk of the organisation.  Risk tolerance 
may be expressed in a number of different ways, whether in terms of a: 

 probability of default 

 probability of a ratings downgrade  

 level of expected policyholder deficit on default 

 level of capital required to support the risk. 
 
A number of risk measures have been developed that summarise the risk inherent 
in an identified distribution of expected outcomes from a particular activity.  These 
risk measures include “Value at Risk” (VaR), based on a specified percentile point 
on the loss distribution and “Tail Value at Risk” (TVaR), which calculates the 
expected value of losses, given that they have exceeded a specified percentile 
point.   
 

Question 12.20  

Define Value at risk. 

 
VaR has seen common application in investment banking and life insurance.  
TVaR, on the other hand, may be more meaningful in the general insurance 
context, where skewed loss distributions are commonplace. 
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Question 12.21  

Why are skewed loss distributions are commonplace in the insurance industry? 

 
Note that credit risk may also lead to skewed losses in the banking sector. 
 
 

4.5 Strengths and Weaknesses of risk-based capital 

Strengths 
 
Risk-based capital is a sound theoretical principle, placing capital where it is most 
likely to be needed and requiring insurers to quantify risk and recognise the 
capital cost of underwriting.  It also allows a comparison of the potential profit with 
the risk costs of underwriting.  Appropriate risk measures can be selected to align 
this process to the objectives of the company.  Furthermore, the risk-based capital 
process will be consistent with the expected practice of charging a greater price 
for accepting risks which have a greater destabilising impact on the overall 
portfolio. 
 
An advantage for management in adopting a risk-based capital approach is that it 
recognises the potential cost of risk in measuring the performance of different 
units. 
 
Similar potential benefits emerge for regulators, in placing greater solvency 
requirements on more risky enterprises.  Risk-based capital is also consistent with 
the risk-based regulatory regimes that have emerged in the world’s major 
insurance markets. 
 
The advantages are: 

 theoretically sound way of assessing profitability of businesses 

 leads to efficient and well-run company 

 should lead the market to price risks properly if more companies go down this 
route 

 consistent with the regulatory approach which is currently finding favour around 
the world. 

 
Weaknesses 
 
Because of the uncertainty component of risk, it is rarely possible to verify that 
the correct results have been calculated, as a long run of stable conditions is very 
unlikely.   
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In other words the nature of risks is always changing, and the occurrence of risks is 
sometimes very infrequent (leading to lack of data) it is difficult to say whether the correct 
amount of capital was allocated to the business.  For example, a general insurance 
company writes 10 policies covering earthquake risk in California.  At the end of the 
period none of the policies paid out and the return earned on the business was very high.  
Was that amount of capital allocated too high? 
 
Furthermore, the capital calculations can only be as accurate as the risk 
assessment on which they are built.  This is particularly the case with regard to 
assessing the degree of dependency between individual components of risk and 
in assessing the aggregation of risks.  In practice, a great deal of judgement is 
exercised in carrying out a risk assessment and the results may reflect subjective 
views (and can be subject to political influence). 
 
The weakness therefore appear to be: 

 rarely possible to confirm the accuracy of the calculation in hindsight 

 subjective – particularly when aggregating results across business units 

 require expensive sophisticated systems, which can be costly 
 

Question 12.22  

Why do regulators like risk-based capital systems? 
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5 “War chest” capital 

“War chest” capital is the name given to the surplus capital retained within an 
organisation in order to be able to finance possible future acquisitions from 
internal resources.   

 
It is, of course, possible for a company to be run on a lean basis, returning cash to 
shareholders whenever possible.  A rights issue would be made with shareholders 
approval if the company wanted to make a major acquisition.  However, in reality, most 
managers want to avoid having to discuss their plans with shareholders and prefer to build 
up a large pile of cash in readiness.  This makes the acquisition look easier for 
shareholders when it arrives, because much of the cost (if not all) can be financed through 
internal resources. 
 
Modern finance theorists are sceptical about the justification for such retained 
funds, viewing acquisition as one way in which managers spend cash rather than 
paying it out to shareholders.  In their view, war chest capital is symptomatic of 
agency conflicts, particularly those associated with free cash flow. 
 
 

5.1 Free cashflow theory 

Free cashflow is the cashflow generated by a firm in excess of that required to 
fund all projects that have positive net present values when discounted at the 
relevant cost of capital.  Conflicts of interest between shareholders and managers 
over payout policies are especially severe when the organisation generates 
substantial free cashflow.   
 

Question 12.23  

Which industries typically produce substantial free cashflow? 

 
The problem is how to motivate managers to return the cash to shareholders 
rather than investing it at below the cost of capital or wasting it on organisational 
inefficiencies.   
 

Free cash flow theory implies that managers of firms with unused borrowing 
power and large free cash flow are more likely to undertake low-benefit or even 
value-destroying mergers. 
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Because bidding firms in a takeover situation with large war chests are using 
funds that may otherwise have been spent on low- or negative-return projects, the 
opportunity cost of the funds may be lower than their cost of capital.  As a result, 
they tend to overpay for acquisitions. 
 
In other words, the companies that are bidding are comparing two potential investments: 

 the target company 

 other available internal (low- or negative-return) projects 
 
The acquisition seems to come out on top, even at a fairly high price, but this is only 
because the alternatives are very poor investments as well. 
 
The best solution would be to simply return the cash to shareholders. 
 
Low-return mergers are more likely to occur in industries with large cash flows 
and whose economies dictate retrenchment.   
 

Question 12.24  

Can you give an example? 

 
Mergers outside the declining industry are more likely to have low or even 
negative returns because managers are likely to know less about managing such 
firms. 
 
There are numerous examples of companies in declining industries that have embarked 
on “diversification programmes” rather than return cash to shareholders and shrink the 
company.  Generally this has been a poor decision. 
 
Payouts to shareholders reduce the resources under managers’ control, thereby 
reducing managers’ power and making it more likely that they will incur the 
monitoring of the capital markets which occurs when the firm must obtain new 
capital.  Financing projects internally avoids this monitoring. 
 
More discussion on this can be found later in the course in Chapter 15. 
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End of Part 3 

What next?   
 
1. Briefly review the key areas of Part 3 and/or re-read the summaries at the end of 

Chapters 9 to 12. 

2. Attempt some of the questions in Part 3 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 X3. 
 
 
Time to consider – “revision” products 
 
Reminder 
 
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.” 
 
“Excellent feedback and the marker provided very detailed analysis of my 
performance in each question at start, supplemented by further comments 
in each question on the script.” 
 

 

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

Buy online at www.ActEd.co.uk/estore 
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Chapter 12 Summary 
 
Capital and insolvency risk 
 
Capital acts as a buffer against future unidentified losses, thereby protecting the clients 
of financial institutions.  Capital must be sufficient to cover even very improbable events 
if the institution is to be regarded as sound. 
 
Capital will typically be assessed in three tiers: 

1. Tier 1 – share capital (equity) and disclosed reserves 

2. Tier 2 – hidden reserves, unrealised gains on investment securities and medium 
to long-term subordinated debt 

3. Tier 3 – short-term subordinated debt 
 
Risk capital can be regarded as a form of insurance provided in three descending tranches, 
corresponding to the three tiers above: 

1. “normal” insurance provided in the form of equity capital and/or parent 
guarantees   

2. “disaster” insurance provided by the holders of junior debt 

3. “catastrophe” insurance provided by the depositors themselves (who bear the 
residual risk).   

 
Management needs to weigh up three constraints in setting the appropriate level of capital: 

1. the minimum regulatory requirements for the planned level of activity (with a 
small margin for error) 

2. the requirements of the credit rating agencies 

3. the internal assessment of the riskiness of the activities to be undertaken. 
 
Against these must be set the desire to keep capital as low as possible (for a given level 
of return) so as to maximise the return on capital. 
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The Basel Accords 
 
The framework aims to: 

 strengthen the banking system 

 prevent problems in the world financial markets 

 provide an equal basis for competition 

 remove incentives to relocate banking activities. 
 
The original Accord required banks to hold capital equal to 8% of the value of the bank’s 
risk-weighted assets.  Originally the risk-weightings were set for broad categories such 
as government bonds, corporate credits, etc.  But Basel II replaced these with weightings 
that depend on the borrower’s credit rating. 
 
In addition: 

 off-balance-sheets risk are taken account of using credit conversion factors. 

 derivatives can be converted into credit equivalents using: 

 – the original exposure method, which is based on notional amounts and 
original term  

 – current exposure method, which is based on market values and under 
which allowance can be made for netting. 

 
Capital was split into: 

 Tier 1 capital or core capital – shareholders’ equity and disclosed reserves 

 Tier 2 capital or supplementary capital.   
 
At least half of required capital had to be Tier 1. 
 
Tier 3 capital was introduced later when the Basel ratios were expanded to cover market 
risk as well as credit risk. 
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Basel I & II 
 
The Basel I Accord had the effect of encouraging banks to move high quality assets off 
the balance sheet in order to reduce their regulatory capital requirement.  Basel II 
addressed this issue as well as: 

 provided a capital adequacy methodology that is more clearly driven by risk 

 rewarded banks that have developed effective risk measurement / management 
systems. 

 
The current Basel II Accord has three pillars:  

1. Pillar 1 – regulating capital amounts backing credit risk (assessed using either the 
standardised approach or the internal-ratings based approach), market risk and 
operational risk (assessed using either a basic indicator approach, a standardised 
approach, or an advanced measurement approach) 

2. Pillar 2 – dealing with supervisory issues, economic capital and interest rate risk 

3. Pillar 3 – introducing disclosure requirements. 
 
One key change that was introduced with Basel II was the move to credit ratings as a 
method of determining risk-weightings.  These ratings can be the rating from an accepted 
rating agency or from an approved credit rating model. 
 
Basel III 
 
Basel III will be implemented over the coming years.  There are various new ideas that 
have been added in addition to a general tightening of the capital requirement for banks 
globally.  The most important are: 

1. an increase in the target ratios that banks have to meet, and a restriction on the 
capital that they are allowed to use to meet these targets.  Bail-in capital is being 
explored to help banks meet these targets. 

2. a tightening of the risk-weighting factors used to calculate risk-weighted assets 

3. the introduction of a leverage ratio that limits the amount of loans a bank can 
make based on a certain amount of capital, even if those loans do not attract a 
high risk weighting. 

4. the Liquidity Coverage Ratio which aims to tackle liquidity risk by ensuring that 
banks have sufficient liquid assets to secure their outflows over the coming 30 
days. 

5. the Net Stable Funding Ratio that ensures sufficient resources to manage claims 
more than one year in maturity. 
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EU directives  
 
The European Union capital requirement directives (CRDs) are the regulations that are 
promoted on an EU basis to deal with capital adequacy.  They cover banks (in line with 
the Basel recommendations) but also extend to insurance companies (eg Solvency II). 
 
Risk-based capital  
 
Risk-based capital has emerged as a more sophisticated and targeted means of 
determining capital requirements for non-life insurers. 
 
The risk-based capital approach may involve two distinct processes: 

1. setting the total capital requirements of a company, paying regard to its overall 
risk tolerance, security aims and available resources   

2. allocating the available capital between the separate activities of the company, in 
order to reflect the true cost of capital to each activity. 

 
It involves capitalising the residual risks that remain after risk mitigation and risk transfer. 
 
Risk is unavoidable in any commercial undertaking and exposure to a particular risk 
should be weighed against the potential benefits that will arise from the accompanying 
activity or investment. 
 
Risk tolerance may be expressed in a number of different ways, whether in terms of: 

 a probability of default 

 a probability of a ratings downgrade  

 a level of expected policyholder deficit on default. 
 
Risk measures used to summarise the risk inherent in an identified distribution of 
expected outcomes from a particular activity include: 

 Value at Risk (VaR), based on a specified percentile point on the loss distribution  

 Tail Value at Risk (TVaR), which calculates the expected value of losses, given 
that they have exceeded a specified percentile point. 
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Strengths and weaknesses of risk-based capital 
 
Risk-based capital: 

 is a sound theoretical principle, placing capital where it is most likely to be missed 

 allows a comparison of the potential profit with the risk costs of underwriting. 

 provides an approach that is consistent with the expected practice of charging a 
greater price for accepting more volatile risks. 

 recognises the potential cost of risk in measuring the performance of different 
units. 

 is consistent with the newly-developed risk-based regulatory regimes emerging in 
the world’s major insurance markets. 

 
However: 

 it is rarely possible to verify that the correct results have been calculated, as a long 
run of stable conditions is very unlikely.   

 the capital calculations can only be as accurate as the risk assessment that they are 
built upon.  A great deal of judgement is exercised in carrying out a risk 
assessment and the results may reflect subjective views (and can be subject to 
political influence). 

 
War chest capital  
 
War chest capital is the name given to the surplus capital retained within an organisation 
in order to be able to finance possible future acquisitions from internal resources.   
 
Free cashflow theory implies that managers of firms with unused borrowing power and 
large free cash flow are more likely to undertake low-benefit or even value-destroying 
mergers. 
 
It is better for managers in cash-generative industries to return the cash to shareholders 
than to spend it on low-return acquisition (either acquiring companies within the industry 
or – even worse – outside the industry and outside their field of expertise). 
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Chapter 12 Solutions 
 
Solution 12.1  

When a bank is in difficulties, and may go bust, it becomes very important  to determine 
which forms of capital rank above or below others.  In the complex world of banking, 
there are many types of capital, including hybrids between debt and equity, including 
bonds with embedded options and various terms.  It can be unclear exactly who ranks 
above and below who in the lengthy process of a bank wind up. 
 
Capital is “bailed in” if it is deemed to rank below depositors during the wind up process.  
Some new forms of debt capital turn into equity (ie drop a good few rankings) under 
certain stress or bankruptcy conditions. 
 
 
Solution 12.2  

The biggest positive consequence would be an improvement in the security of depositors 
in the bank.  There would be a great deal more capital that would rank below them in the 
event of a crisis. 
 
The biggest negative consequence would be that the banks would struggle to raise any 
unsecured debt in the future.  The interest rate for unsecured debt to banks would rise 
considerably, investors would be less keen to participate in primary market issues, and 
the banks would have to find other ways to raise the money. 
 
This has been proposed in some European countries. 
 
 
Solution 12.3  

Credit risk is the risk that the parties to which the bank has loaned money may default on 
their borrowings, leaving the bank with insufficient funds to repay its depositors.  This is 
the main risk a bank faces on its traditional banking (ie borrowing and lending) activities. 
 
Market risk is the risk that investment market movements lead the bank to experience 
losses on its investment trading activities.  Such losses can reduce the capital buffer that 
the bank holds and therefore weaken the security of depositors. 
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Solution 12.4  

A margin for error needs to be built in when setting the appropriate level of capital with 
regard to the minimum regulatory requirements because: 

 it is impossible to predict future events with complete certainty 

 any shortfall or failure to meet the requirements could lead to serious 
consequences, particularly if it became public knowledge. 

 
 
Solution 12.5  

 Asset class Value of assets,  
$m 

Risk-weighting,  
% 

Risk-weighted 
assets, $m 

Cash 100 0 0 

Mortgages 200 50 100 

Corporate loans 150 100 150 

Total    250 

 
So the total risk-weighted assets are $250m.  The minimum regulatory capital for credit 
risk would by 8% of this amount, ie $20m. 
 
 
Solution 12.6  

The main advantage of the original exposure method is that it is a quick and easy method 
of assessing exposure to credit risk. 
 
The main disadvantage of this approach is that it is very crude and so may not accurately 
reflect the true exposure to credit risk. 
 
 
Solution 12.7  

The market value of the interest rate swap to the counterparty is –€500k, as the combined 
market value to the two parties must sum to zero.  The credit equivalent of the swap for 
the counterparty is therefore just the add-on of €50k. 
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Solution 12.8  

Under Basel I, a loan to a triple A counterparty and to an “investment grade B” 
counterparty would attract the same 8% capital charge.  A bank with limited capital would 
therefore achieve a much better expected return on capital by investing more heavily in 
loans to lower quality borrowers, where the bank would pick up higher returns.  However, 
banks still want to take advantage of good lending opportunities to good quality 
borrowers.  What is the solution? 
 
Banks move the good quality loans off the balance sheet, where they will be subject to 
different requirements.  For example, rather than provide a loan directly with a high 
quality borrower, a bank might instead: 

 search for a bond issued by the borrower in the market 

 buy a government bond rather than the corporate bond 

 sell a credit default swap which has the corporate bond as the reference bond.   
 
The bank has then avoided having to commit its own capital to the borrower, but has still 
picked up the margin on the loan (through selling the CDS).  This is because it receives 
the risk-free return from the government bonds, plus the credit default swap premiums, 
which together should give a total return similar to that from the corporate bond itself.  
However, its only exposure to the borrower is in the form of the (off-balance-sheet) credit 
default swap, which requires less regulatory capital than the corporate bond itself.  Hey 
presto! 
 
 
Solution 12.9  

The BIS defines operational risk as “the risk of direct or indirect loss resulting from 
inadequate or failed internal processes, people and systems or from external events.” 
 
 
Solution 12.10  

Credit, Operational and Market (C, M & O) 
 
Basel II was designed such that the introduction of operational risk added additional risk-
weighted assets from the previous system Basel I, but that the introduction of the lower 
credit weighting factors reduced the risk-weighted assets for credit risk.  Overall it was 
not intended to have a major effect on bank capital. 
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Solution 12.11  

One measure might be given by the ratio 
portfolio turnover

size of asset portfolio
.  The higher the 

turnover, the higher the risk of failure. 
 

Alternatively the ratio 
market valueof derivative portfolio

valueof total assets
 might be a useful indicator. 

 
It might be worthwhile knowing how many settlement failures the bank has had in the 
last year, relative to the total amount of money transferred in settlement.  This would give 
an indication of competence of back office staff and systems. 
 
The qualifications of the senior risk management staff might be useful. 
 
The variability of the bank’s profit in market terms (rather than in accounting accruals) 
would indicate how successfully the bank is matching liabilities with assets. 
 
Fraud is a very hard risk to measure.  Its likelihood is not targeted by any particular ratio. 
 
 
Solution 12.12  

Raise its ratio 
 
A bank could: 
 
1. raise its capital base, which would involve issuing shares or other higher tier 

capital in the capital markets 
 
2. reduce the volume of risk-weighted assets by calling in existing loans and refusing 

to lend new loans to the corporate sector 
 
3. reduce the riskiness of its assets by only lending to high quality rated companies, 

demanding more collateral from borrowers and lending a smaller proportion of 
the collateral security. 

 
  



SA5-12: Capital adequacy Page 49 

The Actuarial Education Company © IFE: 2017 Examinations
  

Impact on the economy 
 
During a time when banks are being asked by politicians to lend more to the struggling 
economy, these measures will ensure that banks do the reverse.  Loans will be harder to 
get for most corporate borrowers and particularly unrated smaller companies.  The 
mortgage market may not see as many competitive offers from banks and hence the 
housing market may be flat. 
 
Corporate borrowers will have to seek loans elsewhere, which may expand the number 
of direct corporate bond issues in the market, and expand the private debt markets. 
 
 
Solution 12.13  

Banks can only introduce the capital if investors are willing to invest in it.  If investors 
perceive that the risks are too high, then they will either not invest or the interest rate will 
be so high that banks will not want to raise the capital. 
 
If regulators try to convert existing debt into bail-in capital, they may have a complex 
legal challenge on their hands. 
 
 
Solution 12.14  

HQLA might include: 
 
1. Most things given a 0% risk-weighting in the Basel ratio calculation 

(eg government bonds, Treasury bills, etc).  However they must trade in deep 
markets, so some government bonds markets may not qualify. 

 
2. Marketable bonds that are given a 20% risk-weighting (but only the large, traded 

bonds secured by government, quasi-government or strong AA-rated corporates, 
and subject to a 15% haircut and a maximum limit). 

 
Any assets must be “unencumbered”, which means they must not be on loan, or be 
pledged as security for another loan. 
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Solution 12.15  

The main thrust of Pillar 2 of Basel II deals with supervisory issues.  Banks are required 
to develop adequate systems to assess their capital requirements, which are then subject 
to review by external supervisors.  The supervisors have the power to intervene at an early 
stage to prevent capital falling below the level required to support the bank’s particular 
risk characteristics.  Models are required to estimate economic capital and compare these 
to regulatory capital calculations, and models are required to estimate interest rate risk, 
the risk that banking assets to not match customer deposits by term.  All of these issues 
are covered under Pillar 2, and can (depending on the regulator’s opinion) result in 
additional capital requirements being imposed. 
 
 
Solution 12.16  

The main changes incorporated in Basel III are: 

 increased minimum capital ratios, in terms of overall capital (all Tiers) and in 
terms of Tier 1 only and CET1 

 increases in the risk weightings that are applied to assets 

 new leverage ratios that consider unweighted assets relative to capital 

 bail-in capital introduction 

 rules on asset and liability management, including a Liquidity Coverage Ratio 
(LCR) and a Net Stable Funding Ratio (NSFR) 

 
 
Solution 12.17  

The Basel banking regulations are designed to guard against: 

 credit risk 

 market risk 

 operational risk 

 interest rate risk (see Pillar 2 of Basel II). 
 
There are also measures to tackle liquidity risk, which are to be introduced as part of 
Basel III 
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Solution 12.18  

Insurance risk relates to the inherent uncertainty associated with the occurrence, amount 
and timing of insurance liabilities.  It may be broken down into sub-sectors such as health 
insurance risk, life insurance and non-life risks. 
 
Liquidity risk is the risk that a firm has sufficient cash resources to meet its obligations as 
they fall due, or can only secure the cash resources at excessive cost, such as selling assets 
in a firesale. 
 
 
Solution 12.19  

It is necessary for the institution to allocate the capital as accurately as possible across the 
relevant business activities if a valid assessment of the profitability of each activity 
allowing for the associated cost of capital is to be made.  This could affect such things as 
the performance related pay of the managers of those divisions, or the product pricing 
decisions that are made. 
 
 
Solution 12.20  

Value at risk (VaR) is defined as the maximum fall in the value of a portfolio over a pre-
specified time period at a pre-specified confidence level.  For example, and as mentioned 
earlier in this chapter, the Basel regulations in respect of market risk are based on the VaR 
over a 10-day time period and using the 99% (or 1%) lower tail. 
 
 
Solution 12.21  

Skewed loss distributions are commonplace in the insurance industry because: 

 on the large number of policies under which no claim arises, the insurer will 
typically make a small profit 

 on the small number of policies under which a claim does arise, the insurer will 
typically make a large loss. 

 
The above is of course somewhat of a simplification, as the actual nature of profits and 
losses will vary according to the exact nature of the particular type of insurance contract.   
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Solution 12.22  

They allow risk to be aggregated across a variety of different sectors.  For example, if a 
bank takes over a life insurance company, the capital regulations can be made to be 
consistent such that it is possible to sum across the two businesses.  The alternative is to 
have two separate system of regulatory capital requirement – one for the banking system 
and one for the insurance industry. 
 
It is also a good way of producing a consistent approach across different countries.  Global 
regulators (such as the BIS) can promote a single system that will allow companies to be 
regulated in all countries but subject to only one set of regulations. 
 
Also, systems are now in place to enable companies to calculate risk-based capital.  
previously this would have been a difficult task. 
 
 
Solution 12.23  

Industries that generate substantial free cash flow are: 

 older established industries (for example mining or hotels) 

 industries where the market is declining and there are no new areas for investment 
(for example tobacco) 

 companies that have developed a new product and can demand a high “economic 
rent” (for example certain software companies) – although such companies often 
have high research and development costs in the hope of extending or developing 
the idea further! 

 
 
Solution 12.24  

Metal forming and engineering sectors, oil industry and possible (at the moment) the life 
assurance industry! 
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Chapter 13 
 
 

Economic capital 
 
 

Syllabus objectives 
 
(j)   Apply the concept of economic capital and describe methodologies for allocating 

capital within a financial organisation. 

 
 

0 Introduction 

The key question to be addressed by this chapter is “How do we measure the return on 
the capital invested in a business?”  At its simplest, return on capital is essentially profit 
(output) divided by capital invested (input).  However, this simple calculation isn’t 
appropriate in more complex businesses. 
 
At the heart of the problem is the distinction between the allocation of capital and the 
investment of capital.   
 
The term investment of capital refers to the process by which the cash raised through the 
issue of equity, the retention of profits etc is physically invested in assets.  Return on 
capital allocated thus provides a better measure of performance in that it is adjusted for 
the level of risk undertaken. 
 
Return on capital is generated by taking risks.  Problems therefore arise when the amount 
of capital invested in a particular part of a business doesn’t reflect the level of risk 
undertaken.  It is the allocation of capital that aims to reflect the level of risk undertaken 
by a business. 
 
A bank may have a certain amount of capital that has been provided to it by investors and 
through retained earnings, however, allocating that capital between the different divisions 
and the different activities of the bank is a tricky business.  Some divisions, such as the 
personal mortgage business, needed lots of deposits to be pooled together to reach the 
amounts demanded by potential mortgage borrowers.  But the riskiness of the business is 
relatively low, so the division does not require much in the way of capital buffer.   
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On the other hand, the derivatives trading desk deals mainly in initiating swap 
transactions and acting as counterparty to forward deals, may not need much of the bank’s 
deposit base to do its business, however, the riskiness of the business may be quite high.  
So, it may need a high proportion of the bank’s capital buffer (provided by equity 
investors and subordinate bondholders) to operate as a stable ongoing business. 
 

Question 13.1  

Why might a swap transaction require little of the bank’s deposit base to undertake the 
business, yet still be quite risky? 

 
This chapter deals with various methods of allocating an appropriate amount of capital to 
each business division or business sector as well as the company as a whole. There are 
two fundamental approaches, bottom-up and top-down, with various categories within 
each. 
 
A bottom-up approach begins with the risks in each of the assets that the company owns 
and aggregates them to establish the riskiness for the division and then again for the entire 
company.  Solvency II and Basel II and III are examples of bottom up approaches. 
 
A top-down approach considers the actual resulting volatility or riskiness of the 
company’s or division’s net profits and allocates capital on this basis. 
 
Both methods have merits and, in practice, many companies use a combination of both 
methods. 
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1 Economic capital 

Economic (or “risk-adjusted”) capital is the level of capital which the management 
of an institution thinks is appropriate on the basis of an internal assessment of 
the capital at risk.  Note that here we are ignoring any regulatory requirements on capital 
– this is the “business” view on the level of capital required. 
 

Definition 
 
One possible definition of economic capital is: the amount of capital a firm 
should hold to keep its realistic balance sheet solvent following a series of events 
that might be considered as unexpected yet still reasonably likely to occur in 
practice. 

 
Economic capital is thus a financial buffer against likely but unexpected events, as 
calculated by the company.  For a financial company it is almost always less than 
regulatory capital. 
 
Against this must be set the target return which management wishes to achieve.  
The higher the amount of capital which an institution maintains, the higher the 
profit it will have to earn in order to make the target return. 
 
Clearly there needs to be a balance struck between maximising capital and maximising 
return.   
 
Efficient capital allocation optimises the relationship between return and capital 
by either of two means: 
 
i) increasing the amount of return earned per unit of capital, or 

ii) decreasing the amount of capital required per unit of return. 
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2 The allocation of capital 

2.1 Performance measurement 

The term “allocation of capital” refers to the process whereby a notional or pro-
forma calculation of the amount of capital underpinning a business is made.  This 
is different from the practical investment of capital, in that no actual cash investment takes 
place.  This notional allocation calculation can be driven by any one of a number of 
different methods, as examined later. 
 
Possible methods by which overall economic capital (including diversification 
benefits) can be allocated between different parts of the business were outlined in 
the section on risk-based capital in Chapter 12. 
 
Of course, the sum total of the amount of capital allocated should not normally exceed 
the total capital invested; it may, however, be less.  Any excess (unallocated) capital is 
not attributable to the businesses, but is “spare” corporate resource which is deemed to 
earn only the target rate of return. 
 
The allocation of capital is often used as a basis for performance measurement, 
since we need to consider the opportunity cost of the underpinning capital when 
measuring performance.  Think of it this way - we could simply invest the business’s 
capital in financial securities – the opportunity cost of doing other than this, by diverting 
funds into business activities, is a possible basis for measuring business performance. 
 
The use of a “gross” measure (income less operating expenses) as a 
measurement yardstick may be more intuitively obvious for users and also more 
useful when comparing against external benchmarks.  However, using a “net” 
method (allowing for the opportunity cost of the capital employed) allows for 
consistency across business lines – those requiring finance and capital (such as 
loans), those requiring only capital (eg swaps) and those generating funds 
(eg deposits). 
 
The gross method is intuitive; if I lend you £50 and you return £60 to me one year later, 
I consider myself to have earned a 20% return on my money – I do not normally deduct 
the opportunity cost of funding £50 for one year.  The net method allows for the cost of 
funding £50 capital at the risk-free rate, say 5%. Using this method I might consider my 
net return to be (60 – 52.5)/50 = 15%. 
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2.2 Bottom-up (risk models) approach 

Clearly there is a close relationship between the level of risk in a business and its capital 
requirement − the greater the level of risk, the higher the level of capital required.  Risk, 
in this context, means unexpected loss and is a function of the volatility of outcomes. 
 
One approach to determining the level of economic capital needed for a line of 
business is to use the Value at Risk (VaR) methodology.  This will assess the 
required level of capital needed to withstand possible losses over a specified time 
interval with a pre-determined confidence level.   
 

VaR 
 
VaR in this context is the maximum potential loss in (market) value of a company’s assets 
and/or increase in the value of its liabilities over a given period at a given confidence 
level.  It gives an indication of the level of volatility of the possible outcomes. 
 
The approach generally focuses on value changes arising form market risks but can also 
be used to encompass other forms of risk, eg credit and operational risks. 

 
A generic model for a Risk Adjusted Performance Measure (RAPM) (or Return on 
Risk-Adjusted Capital (RORAC)) would then be: 
 

(Revenues costs "expected" losses)
RAPM

Risk-adjusted capital

- -=  

 
where “expected” losses are the anticipated ordinary trading losses from the 
business which need to be diverted from revenue in order to establish a reserve 
for such losses.   
 
The formula given here for RORAC is only one of many that are use in practice.  Here 
the numerator is the expected return allowing for costs and losses that are predictable and 
stable in the year, and the denominator represents the amount of risk-adjusted capital an 
institution would have.  The denominator might be calculated using a VaR methodology, 
based on some prudent level of expected losses over a certain time period and a given 
certainty. 
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Example 
 
When writing car insurance we would expect a certain number of policies to result in 
claims.  Thus a certain amount of money needs to be diverted from revenue to fund such 
expected losses.   
 
By contrast, unexpected loss is a function of the likelihood that more policies will result 
in claims than we expected and/or larger claims arise and is related to the standard 
deviation of the possible claim outcomes. 

 
The idea here is that although reserves can be established to meet expected losses, 
separate capital provision should also be established to buffer unexpected losses.  VaR is 
a possible value for such a buffer.  In this situation, we could measure performance by 
looking at the money generated (income less costs and expected losses) as a proportion 
of the level of capital allocated with regard to unexpected losses (VaR). 
 

Question 13.2  

In the numerator of the above formula for RAPM / RORAC: 

1. If adopting a “net” approach to return on capital what costs should be included?  

2. Give examples of expected and unexpected losses for an insurance company. 

 

Question 13.3  

What “revenue” might be generated by the reserves for expected losses?  

 
Recall that VaR is a function of three things: 

● the current value of the business’s portfolio 

● the sensitivity of the portfolio value to various underlying factors, eg interest rates, 
insurance claim experience 

● a view of the potential changes in such underlying factors. 
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Question 13.4  

For a typical bank, in the denominator of the above formula (ie risk-adjusted capital): 

1. What types of risk might lead to losses?  

2. What information might you require to quantify the credit risk element of the risk-
adjusted capital? 

3. If we are unable to calculate a VaR, how might we use data from similar 
operations to calculate the amount of risk-adjusted capital required? 

 
Essentially this can be considered as a “bottom-up” approach in that individual elements 
of the business are each allocated a separate amount of capital.  These are then aggregated 
across the business to determine the total amount of capital required, for example, the 
formula could be applied separately to the general, life and pensions arms of a composite 
insurer. 
 

Question 13.5  

Basel II can be described as a “bottom up” approach to capital adequacy.  Explain why it 
fits this description. 

 
Strengths and weaknesses of the bottom-up approach 
 
There are four key weaknesses with the bottom-up approach: 

● establishing models for the various risk classes (eg market, credit, operational) in 
order to determine the VaR, or the “risk-adjusted capital”, is difficult. 

● the choice of period (holding period) over which to model these risks is a difficult 
one.  Do you chose a short period to capture the short-term effects of market risks 
or a longer one to allow credit risks to properly manifest themselves fully? 

● simply aggregating these different risks misses the fact that they are correlated 
with each other – extreme events might cause associated losses across all risk 
classes.  

Although aggregating can miss such things as correlations these can be allowed 
for specifically. For example, adjustments to reflect the benefits of diversification 
can be made as separate results are aggregated although the quantification of such 
adjustments can be difficult. 

● if only the risks at lower (bottom) levels are aggregated then risks generated at the 
higher levels – particularly the operational risk of senior management – may be 
missed. 
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The main strengths of the bottom-up approach is that: 
 
● it provides a clear basis upon which to manage risk.  This is because the process 

identifies and quantifies sources of risk.  It allows an in-depth analysis of where 
the risks are coming from, which allows the management to address those risks 
properly. 

 
● it is clearly in line with the direction that regulators are taking on a global basis 
 
● it allows flexibility for firms to adopt different approaches for modelling each risk, 

whilst maintaining a consistency across the whole industry. 
 
 

2.3 Top-down approach 

Earnings at risk 
 
Another approach is a “top-down” method which involves establishing an 
“earnings at risk” (EAR) buffer.  Rather than working from the detail up we can use the 
volatility of the total earnings of the business, over time, as an indication of the degree of 
riskiness of the business activities and thus determine an appropriate level of capital. 
 
In order to clarify the following, we have split top-down methods into two basic methods: 

 using a suitable return on capital 

 using EAR buffer 
 
Method 1: using a suitable return on capital 
 
Under this approach, a suitable target Return on Capital (RoC) is first established.  
While this may come from benchmarking against competitors, this may not be 
sufficiently ambitious.   
 
A more analytical approach is to use the Capital Asset Pricing Model to establish 
an appropriate target rate of return, allowing for a suitable measure of beta.   
 
Given the beta we can calculate the required rate of return (RoC) using the normal CAPM 
relationship: 
 

( )f M fR R R Rb= + -  

 
where:  is the risk free rate and ( ) is the market risk premium.f M fR R R-  
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This beta may be: 

 the historical beta of the institution,  

 a value derived from benchmark competitors, or 

 a simple relationship between beta and revenue volatility: 

beta = a + b x volatility 

 where a and b are constants. 
 

Question 13.6  

What would be the problems encountered when using the shares of a competitor to derive 
the appropriate beta for an institution? 

 
Such an approach (the simple linear relationship) enables CAPM to be applied when 
historical betas cannot be observed: 
 
 when performing “what-if?” calculations in respect of future plans,  

for example, if our future plans mean that the business operations are to change 
we can determine a revised beta, based upon the modelled and forecast revenue 
volatility of the new operations 
 

 when the institution is not quoted (or has not been quoted long enough to 
derive an observed beta) 

Modelling can be used to forecast the future revenue and revenue volatility of the 
entire company, and thus derive a beta using this simple linear relationship. 
 

 when calculating the cost of capital for component businesses. 

By determining the expected future volatility of a component business, we can 
deduce an expected future value for beta using the linear relationship above and 
thus a target rate of return using the CAPM relationship. 

 
Once the required rate of return has been determined, this can then be used to 
determine the average net profit required on the available capital.   
 
ie rearranging the RAPM / RORAC formula above we have: 
 

RORAC VaR = revenues costs expected losses¥ - -  

or 
required rate of return  available capital  net profit required¥ =  
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The above method allows us to calculate an average net profit if we know the available 
capital and riskiness of the business, and hence the required rate of return on the business. 
What we really want to do is invert this process to use the actual earnings volatility to 
drive the necessary amount of capital we require. 
 
The above process can be inverted as a method of capital allocation.   

 
In other words, if we know the appropriate return on capital and we know the net profits 
that the bank is making, then the required capital falls out of the equation: 
 

 
   

   

net profits
required capital

required rate of return
=  

 
Method 2: using EAR buffer 
 
Essentially we need to find the level of capital required to ensure that the risk-free 
earnings on that capital offset an appropriate degree of earnings volatility. Generally the 
degree of volatility considered is a multiple of the standard deviation of the distribution 
of net profits.   
 
The process consists of three stages: 

● construction of a model 

● establishing earnings at risk 

● determining an appropriate level of risk capital. 
 
These stages are described, in detail, below. 
 
1. Construct a revenue model 
 
A simple model is constructed, based on revenue, fixed and variable costs and, 
hence, net profit.   
 
For example, consider a company whose historical gross annual revenue has a distribution 
with a mean of £5,000m and standard deviation of £500m.  Fixed costs amount to £2,000m 
and variable costs are 5% of gross revenue.  Tax is a simple 15% of revenue less costs.   
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We thus have the following (all figures in £m): 
 

Divergence from mean 
(standard deviations) -2 -1 0 +1 +2 

Gross revenue 4,000 4,500 5,000 5,500 6,000

Fixed costs 2,000 2,000 2,000 2,000 2,000

Variable costs 200 225 250 275 300

Tax 270 341 413 484 555

Net profit 1,530 1,934 2,337 2,741 3,145

 
2. Establish earnings at risk 
 
This model is used to determine the mean gross revenue required to generate the 
desired net profit.  In addition, the historical revenue volatility (as used to 
determine beta above) can be applied to this model to determine the “earnings at 
risk” – the standard deviation of the net profits as generated by the model.   
 
In the example above, if the management were targeting a net profit of £2,300m then it 
needs to target gross revenues of £5,000m. 
 
Also, the earnings at risk (based upon one standard deviation of the distribution of net 

profits) is about £403m (being 
3,145 1,530

4

-
 or perhaps simply 2,337 1,934 403- =  ).  

This is at a 68% level of confidence if we assume revenues are normally distributed. 
(Remember that 68% of all outcomes fall within the band 1± standard deviation of the 
mean.) 
 

Question 13.7  

Why do we consider earnings to calculate risk capital rather than revenue at risk? 

 
3. Derive appropriate level of risk capital  
 
From this can be determined the required level of risk capital – the capital needed 
to ensure that the probable level of volatility is offset by risk-free earnings, since: 
 

= earnings at risk
Risk capital  

risk-free rate
 

 
In our example, if the risk-free rate of return is assumed to be 3% and we are adopting a 
1 standard deviation EAR measure, then the required risk capital indicated by the analysis 
is about £13.4bn (ie £403m/0.03). 
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Question 13.8  

If the bank were targeting EAR using a 99% confidence interval (ie ½% tail on two sides, 
or 2.57 standard deviations) how much risk capital would be required and what would be 
the EAR? 

 
Many banks and financial institutions use simple models like this to allocate capital 
equitably between divisions.  So long as a consistent approach is used for all divisions, it 
should produce a level playing field.  When interest rates are exceptionally low as at 
present, it is more likely that forms will use a “cost of capital” on the bottom line rather 
than a risk-free rate. 
 

The method in practice 
 
In practice, empirical measures suggest that annual revenue volatility (measured 
at a 95% confidence level) divided by the long-term risk-free rate produces a good 
proxy for the level of capital that banks actually have, ie this method gives results 
similar to that observed in practice within the banking sector if we base earnings at risk 
on two standard deviations rather than one. 
 

Question 13.9  

To determine volatility of earnings, and thus calculate EAR, we need to determine a 
distribution for expected net profits.  Such profits are affected by market risk, credit risk 
and operational risk.  How might we go about analysing such risks and what types of 
distributions might be exhibited by the losses arising from each of the three risk areas? 

 
Note that there is no single “right answer” to the choice of distribution to use in EAR 
analyses.  Judgement is required in determining; the distributions of revenues and costs, 
the risk-free rate, the confidence interval etc. 
 

Question 13.10  

What do you think are the practical difficulties and strengths of the top-down EAR 
approach to capital allocation relative to a bottom-up approach? 
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Development of the EAR method 
 
We can also adapt the EAR approach to include an element of bottom-up analysis.  We 
might, for example, calculate EAR for each division of a company (eg life assurance, 
general insurance etc) and calculate risk capital at this level. The total risk capital for the 
company could then be derived by aggregating the risk capital of all the divisions. 
 
However, if calculating EAR at lower levels in the organisation we need to be careful to 
allow for the impact of diversification when we aggregate.  The sum of the EARs of the 
individual business sectors will be greater than the EAR of the whole company.  This is 
because some of the volatility of individual sectors of the business will be offset by that 
of others – a bad month in one area may be offset by a good month in another! 
 
In addition, as noted before, risks introduced at higher levels, eg operational risks of 
senior management, are in danger of being missed when adopting a bottom-up approach. 
 
However, EAR used in a bottom-up fashion has the benefit that it enables a review of 
individual business sectors.  For example, we can use it to answer the question “does 
business Y reduce the volatility of the whole operation?” 
 
The impact of diversification on EAR 
 
When applied to individual businesses within an institution, the EAR approach 
needs to be modified to allow for the impact of diversification.  A simple way to 
allow for this is to calculate the correlation of each business with the total and 
then multiply each business’s earnings at risk by that correlation factor.  In this 
way, the sum of the component businesses “diversified” EARs will equal the EAR 
of the institution as a whole. 
 
For example, consider an insurance company with three divisions.  We could calculate 
the EAR of the company as a whole (top down) as being £403m. We could also calculate 
the undiversified EAR for each of the three divisions independently.  These would, most 
likely, add up to more than £403m.  If we also calculate the correlations for each division’s 
net profits with the total company’s net profit we would get a result such as that shown 
in the table below.  The diversified EAR is simply the product of the undiversified EAR 
and the correlation factor. 
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Company unit Undiversified EAR 
(£m) 

Correlation factor Diversified EAR 
(£m) 

Division 1 775 0.26 201.5 

Division 2 190 0.82 156.0 

Division 3 72 0.63 45.5 

All units (total) 1,037 1.00 403.0 

 
However, if the mix of businesses is changed, there will be a change in the 
correlation of each business with the total.  For example, if changes occur in the 
businesses of Divisions 1 and 2 then the correlation factor for Division 3 would alter 
despite there being no changes within that division.  This might lead to a change in the 
amount of risk capital allocated to Division 3 and hence the derived performance of that 
division. 
 

Question 13.11  

What are the high-level arguments for and against using marginal capital when 
calculating a divisions RORAC, as opposed to its full undiversified capital requirement? 

 
In order to prevent this, we focus on the marginal risk capital required by each 
business.  This is done by repeating the calculations looking at the correlation of 
each business in turn to the remaining businesses of the institution, and then 
using the results to determine the marginal EAR of each business. 
 
In other words, using the example above, we can calculate the EAR for the whole business 
but excluding each division in turn.  The marginal risk is the difference between that of 
the whole and that of that whole excluding the business concerned.  For example if the 
EAR of the insurance company excluding Division 3 is £1,001m then we can say that the 
marginal risk of division 3 is £36m. 
 
 

2.4 Conclusion 

The performance of each business can subsequently be assessed by calculating 
its return on allocated risk capital.  This was the purpose of calculating the capital to 
be allocated – the question we started with at the beginning of the chapter.  The main 
challenge, highlighted by this chapter, is to know which method to use to derive the 
capital allocation. 
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Chapter 13 summary 
 
Economic or risk-adjusted capital 
 
Economic capital is the level of capital which the management of an institution thinks is 
appropriate on the basis of an internal assessment of the unexpected losses. 
 
Allocation vs. investment of capital 
 
Allocation of capital – the process whereby a notional or pro-forma calculation of the 
amount of capital underpinning a business is made.  This is distinct from the practical 
investment of capital, because no actual cash investment takes place at the allocation 
stage. 
 
Approaches to capital allocation 
 
There are two overall approaches: 

Bottom up: Consider the economic capital needed by modelling the underlying risks 
individually (eg market risk, credit risk, ...)  The economic capital for the 
company as a whole is then the aggregate of the parts. 

Top down:  Determine the level of economic capital for the company directly by 
considering and appropriate return on the company’s total capital or by 
modelling the company’s volatility of profits and using an earnings at risk 
approach.. 

 
Issues surrounding these approaches are: 

● allowing for the effects of diversification 

● the extent to which they provide a clear basis for managing risk 

● the ease with which models for the risk classes can be established 

● dealing with correlations when aggregating under a bottom up approach 

● ensuring higher level risks (eg operation risks of senior management) are included 

● judgement is required – there is no single right answer 
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Techniques for calculating the capital required 
 
VaR:  Capital required is that which would meet unexpected losses over a defined period 

with a stated degree of confidence. 
 
EAR:  Capital required is the amount upon which the risk-free earnings equal a 

proportion of the variability of net earnings (typically 1 standard deviation). 

ie risk capital = EAR/risk-free rate. 

Diversified EAR is well suited to capital allocation decisions. 
 
RoC:  Can be established by benchmarking or by using the CAPM under the assumption 

that different betas are due largely to the different levels of earning volatility. 
 
Performance measurement 
 
The allocation of capital is often used as a basis for performance measurement, since we 
need to consider the opportunity cost of the underpinning capital when measuring 
performance. 
 

 
(Revenues costs "expected" losses)

RAPM / RORAC =
risk-adjusted capital

- -
 

 
Measures can be net or gross of the opportunity cost of the capital employed. 
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Chapter 13 Solutions 
 
Solution 13.1  

No funds are required upfront (ie no initial cost) to undertake a swap.  They are normally 
priced at the outset such that both payment streams have a similar net present value, and 
so it costs the bank nor the counterparty any funds to sign up to the swap.  None of the 
deposit base of the bank would be required. 
 
However, swaps have counterparty risk (if the counterparty defaults when the swap is an 
asset to the bank), and may have interest rate, currency, equity or indeed commodity price 
risk.  Any losses would have to be collateralised as they occurred, which would need to 
be provided from the division’s capital base.  The high volatility and high risk may mean 
that a disproportionate amount of capital needs to be allocated to the swaps division in 
order for it to operate on a stable long-term basis. 
 
 
Solution 13.2  

1. Operating costs and the opportunity cost of capital. 

2. Expected: expected claims, expected operational costs (eg wear and tear on 
the fabric of the building), provision for minor levels of fraud 

 Unexpected:  exceptional levels of claims, market crash, vandalism of property, 
theft (eg petty cash losses!), major fraud 

 

Solution 13.3  

A release of reserves for expected losses might occur if they were, with hindsight, 
regarded as overly prudent. 
 
 
Solution 13.4  

1. Types of risk 

 market risk (exchange rates, interest rates, equity prices) 

 interest rate risk 

 credit/default risk 

 operational risk 

 legal risk (eg risk that contracts might be annulled or the business sued) 

 business risk (eg risk that the market for traditional credit cards collapses). 
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2. Information required 

 credit ratings of counterparty 

 tenor of the transaction, type of security held 

 level of diversification from the rest of the portfolio. 
 
3. Benchmark RORAC using the RORAC of other similar operations, adjusted if 

appropriate, and apply this to our expected revenues costs & expected losses. 
 
 
Solution 13.5  

The Basel II approach considers each risk in its own silo: credit risk, market risk, 
operational risk and interest rate risk.  There are various models to allow the bank to 
evaluate the size of these individual “low level” risks.  Having evaluated them, the bank 
them sums them from the bottom up, to achieve a capital requirement for the entire bank.  
No diversification or correlation is allowed for when summing these risks together. 
 
 
Solution 13.6  

Problems might be encountered due to: 

● the institutions not being in identical sectors 

● different (specific) risks – specific events may affect the share price of only one 
of the institutions 

● differing economic cycle effects, eg the measurement period being inappropriately 
short or long. 

 
 
Solution 13.7  

The management of the bank will be concerned ultimately with the volatility of the 
shareholders’ funds, including reserves. A fall in value in the balance sheet value of 
shareholders’ funds should be avoided. Since it is earnings that will ultimately be 
transferred to reserves, earnings are the most important item. 
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Solution 13.8  

If £403m represents the change in net profit based on one standard deviation, then 
£1,036m represents the change when we move 2.57 standard deviations.  This would be 
the new earnings at risk.  Assuming the same risk-free rate of return this implies that the 
risk capital required  
 

 
£1,036

£34.5
0.03

= =m
bn   

  
 
Solution 13.9  

● Market risks: 

These need to be assessed at the portfolio level (freq/amount) as the addition of a 
single risky asset (eg a derivative) can reduce the risk of the overall portfolio (ie 
hedging).  To assess the risk of each asset and aggregate would ignore the 
important aspect of diversification. 

Practically, it can be calculated as the product of:  

the sensitivity of portfolio to potential changes in underlying factors  

and 

the potential change in change in these factors.   

The underlying factors might be changes in long-term interest rates, movements 
in the equity market, currency movements etc. The potential change in the 
underlying factors might be a one standard deviation movement. 

Market risk tends to be normally distributed, however the more frequent 
occurrence of extreme events often leads the distributions to be “fat tailed”. 
 

● Credit risks: 

Practically, this is calculated using a bottom-up approach.  It is the product of 
default frequency and the loss in the event of default (related to recovery rate).  
However, correlations with other risks need to be taken into account, eg if a 
company defaults on a loan, this event may be associated with a fall in the value 
of that company’s equity.   

Credit risk tends to be highly positively skewed.  This is because very large losses 
occur more frequently than expected by a normal distribution. For example at 
times of economic downturn. 
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● Operational risk: 

This is a very heterogeneous risk class incorporating issues such as fraud and 
management failures.  There is thus no typical distribution and, given the lack of 
public data, the quantification of such risks is inherently subjective requiring 
considerable judgement. 

 
 
Solution 13.10  

Practical difficulties with the EAR model: 

● deriving distributions for earnings, costs etc 

● the choice of what period to use in order to collect the data and establish the 
distributions – too long and we give too much weight to old data, too short and we 
may get distortions due to exceptional events 

● estimating future tax rates 

● the past doesn’t necessarily help to predict the future, eg the riskiness of 
businesses change over time 

● being a top-down approach it doesn’t tell us how to manage the total economic 
capital – we don’t know the causes of the variation in revenues 

● it may not include allowance for high level risks (eg operational risks at the senior 
management level). 

 
However, the strengths of the approach are that: 

● it has advantages by being a retrospective measure – comparing performance with 
levels of  risk.  For example, it may be used to calibrate staff/management bonus 
schemes. 

● it measures risk from the shareholders’ perspective 

● as a top-down approach, it allows for the impact of diversification (total risk is not 
the sum of the parts). 
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Solution 13.11  

It very much depends on whether the company is viewed continuing forever in its current 
shape, or whether each division is a potential asset that the company management can sell 
at any time. 
 
If a division is an integral part of the business, and if its profits are genuinely lowly 
correlated to those of the rest of the business, it is not adding much risk to the company 
as a whole.  As such it only requires the “marginal” capital to operate safely.  If the 
business is viewed as one unit, then this is arguably the best risk-adjusted capital measure 
to use for each division. 
 
If each division were to be viewed as a stand-alone operation, and each is viewed as 
potentially being sold off to other companies at any time (if the price is right), then the 
diversification benefit that it brings to the company is immaterial.  Each division should 
be considered on its own stand-alone merits.  Capital should be allocated on that basis, 
and products should be priced on that basis.  
 
RORAC maybe used to price each division’s products or calculate each manager’s bonus, 
and so the capital allocated may be quite important.   



 
 
 
  
 
© IFE: 2017 Examinations The Actuarial Education Company   

 
 
 

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. 



SA5-16: Embedded options Page 1 

The Actuarial Education Company  © IFE: 2017 Examinations 

Chapter 16 
 
 

Embedded options 
 
 

Syllabus objectives 
 
 (m) Demonstrate a knowledge and understanding of embedded options, both in the 

context of an investment security and within the structure of a firm.  

 
 

0 Introduction 

This chapter looks at how we might assess bonds with embedded options such as callable 
and puttable bonds and mortgage-backed securities (where a prepayment option is 
embedded in the bond).  This material is a little more technical than previous chapters, 
but has mainly been examined in terms of students’ understanding of embedded options 
rather than in a numerical way. 
 
The material introduces the ideas of option-adjusted spreads, effective duration and Z-
spreads. It is important to have a good idea of what these are and how they might be 
calculated.  No numerical calculation questions have ever popped up to date in the SA5 
exam.  
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1 Within investment securities 

To start with, we begin our analysis of embedded options with an analysis of callable and 
puttable bonds.  Callable bonds are those that give the borrower the right to redeem the 
bond early at discretion, whereas puttable bonds are those where the investor has the right 
to demand early redemption.  From the point of view of the investor a puttable bond is 
like a normal bond with an investor put option embedded (ie the right to sell the bond 
back at a price of par).  If interest rates rise (and the price of the bond falls) the investor 
can get better interest rates elsewhere and will demand early redemption at par.  Thus this 
is equivalent to having a put option with a strike price of par.  A callable bond is one 
where the borrower will redeem the bond if interest rates fall (and the price rises) because 
the borrower can refinance the bond more cheaply.  This obviously detracts from the 
bond’s value in the eyes of the investor.  As the callable feature increases in value from 
the borrower’s perspective as the price of the bond rises above par, it can be thought of 
as having a call option on the bond price. 
 
Cashflows with embedded options have uncertain terms, because the decision to 
exercise the option generally depends on the relationship between various 
factors, including: 

 the level of interest rates 

 the exercise price of the option 

 the market price of the security 

 requirements of the issuer or holder (whoever has the right to exercise the 
option). 

 
The presence of an embedded option complicates the valuation process because 
the maturity date is uncertain. 
 

1.1 Callable and puttable bonds 

A callable bond is one which gives the issuer (or borrower) the right to redeem the 
bond early.  A puttable bond is one which gives the investor (or lender) the right 
to demand early redemption. 

 
As a starting point in the conceptual analysis of option-embedded cashflows, 
consider the effect that such an embedded option has on a bond’s maturity in the 
case of extreme interest-rate movements.   
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If interest rates move to either very high or very low levels, the embedded option 
very likely will or will not be exercised (depending on whether the option is a call 
or a put).  Therefore, the maturity of a bond should be known with relative 
certainty.  Thus, the maturity range of most option-embedded bonds is bound by 
the first option-exercise date and the final maturity date, and the price-sensitivity 
of an option-embedded bond lies somewhere between that of a bond priced on 
final maturity and that of a bond priced on the earliest exercise date. 
 

Question 16.1  

What is meant by “price-sensitivity” in this context? 

 

1.2 Callable bonds 

A callable bond (namely one where the borrower has the right to redeem at his discretion 
at the end of some specified period) may be viewed as a portfolio consisting of two 
positions – a long position in an underlying (long-dated) uncallable bond and a 
short position in a call option.  The call option is exercisable at any time after the 
specified deferred period up until the final maturity of the long-dated bond and is a call 
option on the long-dated bond.   Thus, the pricing equation is: 
 

Callable bond = Uncallable bond – call option. 
 
This makes sense because an investor would pay less for a bond where the borrower has 
an option than for one without an option.  So the uncallable bond would have a higher 
price to the investor.  When we refer to uncallable bond, we mean the long-dated bond – 
ie we are considering the bond to its longest possible maturity. 
 
If an investor owns a callable bond, as interest rates fall and prices of uncallable bonds 
rise, the price of the callable bond will be limited to par (due to the repayment option 
embedded).  This is equivalent to saying that the bond price is rising in the same way as 
an uncallable bond, but that the investor has sold a call option on an uncallable bond to 
the borrower.  The value of this call option will be rising as uncallable bond prices rise, 
and the short position in this option offsets any gains made by the investor on the 
uncallable bond.  
 
Put / call parities also exist for option-embedded cashflows.  For a callable bond: 
 
 Long-maturity uncallable bond – call option  
  = Short-maturity uncallable bond – put option. 
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It might be easier to see this if we turn the formula round to: 
 
 Long-maturity uncallable bond + put option = Short-maturity uncallable bond + 

call option. 
 
In other words it is equivalent for an investor to hold a long bond plus the option to sell 
the bond at par after a certain date, or to hold a short bond with the right to buy the longer 
bond at par after a certain date.  Both the call and the put in the above formula refer to the 
right to buy or sell the long-maturity bond at par, exercisable between the short date and 
the final maturity of the long bond – ie American-style options. 
 
If interest rates are very low the long-maturity bond has a high value and the put option 
is virtually worthless.  In these circumstances the short bond will be quite valuable (but 
not as valuable as the long-maturity bond) and the call option will be very valuable. 
 

Question 16.2  

Which will have the highest yield to maturity – a non-callable or a callable bond of 
identical maturity and coupon? 

 
 

Question 16.3  

In which circumstances will the yield difference between non-callable and callable bonds 
be greatest? 

 
 

1.3 Puttable bonds 

A similar analysis applies to puttable bonds. 
 
Because the option lies with the borrower, but the value of a puttable bond is: 
 

Long-maturity uncallable bond + put option  
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1.4 Effective duration 

If interest rates fall, the magnitude of the overall price increase for the callable 
bond is limited by a corresponding increase in the value of the call option.  Thus, 
the callable bond’s price behaviour is also a function of interest-rate volatility.   
 
In earlier subjects you will have learned about the terms “duration” and “modified 
duration”.  These are used to express how sensitive a bond’s price is to a change in the 
discounting rate.  Unfortunately with a bond that contains an embedded option measures 
such as these are useless because the cashflows are dependent on the level of interest 
rates. 
 
An option-embedded bond’s price sensitivity to interest rates can be quantified 
using effective duration – the percentage change in price for a specified (small) 
change in interest rates.   
 

Question 16.4  

Roughly would you expect the effective duration of a 10-year callable bond with a coupon 
of 6% to be when uncallable bonds of equivalent term are yielding 4%? 

 
 

Question 16.5  

Would you expect the effective duration of a callable bond to be greater than or less than 
the duration of an uncallable bond? 

 
 

1.5 Effective maturity 

Once the effective duration of an option-embedded bond is calculated, it is 
possible to construct an uncallable bond with a modified duration equal to the 
effective duration of the option-embedded bond.  The option-embedded bond’s 
effective maturity is stated in terms of the maturity of this duration-matched 
uncallable bond with the same coupon payments and payment dates (found by an 
iterative process). 
 
In most cases the term of the equivalent non-callable bond will be less than that of the 
callable bond.  As we mention in the self-assessment question above, the duration of a 
callable bond will be less than that of an uncallable bond.  If we looked for an uncallable 
bond with the same duration as the callable bond, it would have a much shorter term to 
maturity.  This term to maturity is the effective maturity of the uncallable bond. 
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Question 16.6  

Give a formula for the duration of an uncallable bond and explain why this might not be 
useful for a callable bond? 

 
 

1.6 Option-adjusted spread (OAS) 

The option-adjusted spread (OAS) is the additional yield (eg to risk-free rates) that 
an investor receives as compensation for assuming risks such as default and 
liquidity risks, after allowing for the optionality.  Viewed in this way, the OAS is the 
spread to short-term interest rates that equates the theoretical price of a bond to 
its market price, when using a model which allows for the optionality within the 
cashflows. 
 
The risks that a bond investor is exposed to will be a mixture of: 

 default risk 

 liquidity risk 

 option risk (often prepayment risk) 
 
Ideally, when evaluating a bond with reference to other uncallable bonds, we would like 
to remove the effect of the third of these to leave our self with a yield margin that only 
reflects the liquidity and default risk.   
 
In order to do this, we need to use option-adjusted spreads.  A Monte Carlo or binomial 
approach is often required to evaluate the callable bond using Treasury yields.   
 
If an investor is offered a callable bond which seems to have a yield of 5% above the 
yields of equivalent risk-free government bonds, the the question that the investor might 
ask is “how much of that 5% margin is compensation for the default and liquidity risks, 
and how much is compensation for the prepayment option against me that is embedded 
in this bond?” 
 
The OAS strips out the amount of the margin that is compensation for the call option (say 
2%), and leaves the investor with the OAS (say 3%), which can then be compared against 
other bonds by companies of similar credit ratings. 
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2 Valuing mortgage-backed securities in practice 

Mortgage-backed securities often contain embedded options, as the borrower 
may choose to refinance the mortgage when interest rates fall.  The mortgage may 
also be repaid early if, for example, the corresponding property is sold, which may 
in turn be a function of price levels within the real estate market. 
 
Monte Carlo simulation methods are commonly used to value mortgage-backed 
securities such as pass-throughs and CMOs (collateralised mortgage obligations), 
since the periodic cashflows are path-dependent (ie the cashflow received in one 
period is determined not only by the current interest rate level but also by the path 
that interest rates took to get to the current level).   
 
As noted above, potential prepayments of capital provide optionality within such 
securities.  From an interest rate perspective, prepayment is likely to occur when 
refinancing rates fall below the inherent mortgage rate. 
 
The cashflows from an MBS may be affected by: 

 defaults on mortgage payments 

 prepayments of capital 
 
Defaults and prepayments can be predicted by looking at historical data, but cannot be 
predicted with certainty.  In particular prepayments of MBSs will depend on interest rates 
and will as such be similar to callable bonds.  Many MBSs are formed by ring-fencing a 
pool of fixed rate mortgages, all of which give the borrower the right to repay the 
mortgage at any time.  Even MBSs based on floating rate mortgages will contain 
mortgages that re-fix the interest rate on a 5-yearly, 3-yearly or 6-monthly basis, and will 
thus be influenced by interest rates.  Thus when interest rates fall, prepayments increase.  
Likewise in certain housing market environments, house sales become more common, 
and mortgages are often prepaid as a result of the house sale. 
 
Prepayments are also “path dependent”.  Suppose interest rates fall from 6% to 4% then 
rise to 6% again.  All the mortgages that are going to prepay in these circumstances will 
prepay.  Thus if interest rates then fall to 4% again, we will experience virtually no 
prepayments (despite the falling interest rate environment).  Thus prepayments are not 
just interest rate dependent, but path dependent. 
 
To value a bond whose cashflow depends on the path of interest rates we can use a 
binomial or Monte Carlo approach.  Only in this way can we reflect the value of the option 
against the investor. 
 



Page 8 SA5-16: Embedded options 

© IFE: 2017 Examinations The Actuarial Education Company 

Conceptually, the valuation is simple although in practice it is very complex.  The 
simulation involves generating a set of cashflows based on simulated future 
mortgage refinancing rates, which in turn imply simulated prepayment rates.  The 
typical model used to generate random interest rate paths takes as input today’s 
term structure of interest rates and a volatility assumption.  (The simulations 
should be calibrated to the market so that the average simulated price of a zero-
coupon Treasury bond equals today’s actual price.) 
 
The random paths of interest rates should be generated from an arbitrage-free 
model of the future term structure.  The simulation works by generating many 
scenarios of future interest rate paths.  In each period of the scenario, an interest 
rate and the mortgage refinancing rate are generated.   
 
The interest rates will be the simulated Treasury rates and the refinancing rates might be 
Treasury rates plus a suitable margin for the mortgage market (say 1.5%).  If mortgages 
in the MBS pool have fixed rates of more than the refinancing rate then we should assume 
that they will refinance with other mortgage providers and we will get some capital back 
from our MBS bond. 
 
The interest rates are used to discount the projected cashflows in each scenario.  
The mortgage refinancing rate is needed to determine the cashflows because it 
represents the opportunity cost that the mortgagor is facing at that time. 
 

Question 16.7  

What is meant by “opportunity cost that the mortgagor is facing”? 

 
Prepayments are projected by feeding the refinancing rate and loan 
characteristics (such as age) into a prepayment model.   
 
Of course, mortgages will not refinance as soon as the refinancing rate falls below the 
mortgage rate.  We must consider fees and expenses of moving the mortgage.  But as the 
gap increases more and more will refinance.  There are also seasonality factors.  For 
example most people move house in spring and summer and are therefore more likely to 
refinance during this period. 
 
Given the projected prepayments, the cashflows along an interest rate path can 
be determined.  The theoretical value of the pass-through security can then be 
determined by calculating the average of the present values of all the interest rate 
paths.   
 
Because of the existence of the prepayment option against the investor, the yield on MBS 
bonds will tend to be higher than those of equivalent non-callable bonds, and the prices 
will be lower.  
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Option-adjusted spread 
 
The option-adjusted spread (OAS) is then the spread that will, when added to all 
the spot rates on all interest rate paths, make the average present value of all the 
paths equal to the observed market price (plus accrued interest). 
 
 

2.2 Models used in practice to evaluate MBSs and OASs 

In practical use: 

 a drift term is added to the short-term return generating process so that 
arbitrage-free values are produced 

 mean reverting models are used to limit the scope of the interest rates 
generated 

 variance reduction techniques are employed to cut down the number of 
sample paths necessary to get a good statistical sample 

 representative path methods are also used to reduce computational time – 
a small representative number of interest rate paths are selected from the 
large number originally generated, and the security valued on each 
representative path.   

 
A weighted average of these security values is then used to calculate the average 
present value. 
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3 Valuing asset-backed securities 

Remember, asset-backed securities are similar to mortgage-back securities except that 
they are backed by assets other than mortgages (typically credit-card receivables or car 
loans etc).  The model to be used for valuing an asset-backed security (ABS) 
depends on the characteristics of the loans or receivables backing the deal.  An 
ABS can have one of the following three characteristics: 
 
1. The ABS does not have a prepayment option  
 
2. The ABS has a prepayment option, but borrowers do not exhibit a tendency 

to prepay when refinancing rates fall below the loan rate (for example one 
based on car loans where the borrower does have the right to prepay the loan but 
in practice never does, even when interest rates fall below the loan level) 

 
3. The ABS has a prepayment option and borrowers are expected to prepay 

when refinancing rates fall below the loan rate.  This latter category would 
cover most of the securities in the marketplace including those based on credit 
card receivables, second mortgages (called “home equity loans”) and those based 
on mortgages for mobile homes (called “manufactured housing backed securities). 

 
Asset-backed securities can be designed to reduce the prepayment risk to an extent.  For 
example, certain ABSs based on credit card receivables use prepayments to buy new 
credit card loans, or to buy risk-free bonds.  The entire ABS is repaid on one date. 
 
For the first two options, a traditional bond valuation approach can be used.  For 
the third, the approach would be as for mortgage-backed securities. 
 
The OAS approach would need either a Monte Carlo model or binomial model to capture 
the volatility of interest rates and to adjust cashflows in respect of the embedded option. 
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4 Within the structure of a firm 

Debt issued by a company can be considered to contain an embedded option, 
since the company does not have to repay the debt at maturity.  If the assets are 
insufficient to repay the outstanding debt at maturity, the company will default.   
 
Alternatively, this can be viewed as the shareholders having an embedded option 
(on the assets of the company) to buy the company back from debtholders. 
 
This concept is considered further in Chapter 17 (credit derivatives) and was 
discussed in Chapter 7 (Debt finance). 
 
This is a very different concept to the embedded option concept that has been discussed 
earlier in this chapter.  Merton’s bond formula, which is also covered in Subject ST5, 
considers shareholders in a company to hold a call option on the assets of the company.  
They essentially have a “right to default” on the bondholders, or the “right to repay the 
debt and own the company’s assets”.  In this way the debt (even uncallable debt) can be 
viewed as being worth the assets of the company less this call option owned by 
shareholders.  This is discussed in detail in Chapter 17. 
 
 

4.1 Within capital projects 

Most capital investment projects contain options, and these options may have 
value.  This is considered further in Chapter 22 (Capital project appraisal). 
 
Again, this is very different from the callable bonds discussed earlier in this chapter.  
“Real options” in capital projects can represent value for the company undertaking the 
project, and as such should be quantified and added to the project’s NPV.  This is 
discussed in Chapter 22 of this course. 
 
 
 
 
 
 
  



Page 12 SA5-16: Embedded options 

© 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. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SA5-16: Embedded options Page 13 

The Actuarial Education Company  © IFE: 2017 Examinations 

Chapter 16 Summary 
 
Callable and puttable bonds 
 
The value of a callable bond is given by: 
 

Callable bond = Uncallable bond – call option. 
 
Its effective duration is the percentage change in price for a specified (small) change in 
interest rates, and would require an interest model to evaluate it for a callable bond. 
 
The effective maturity of a callable bond, is the term (always shorter) of an uncallable 
bond that would demonstrate the same modified duration as that of a callable bond. 
 
Its option-adjusted spread (OAS) is is the additional yield (eg to risk-free rates) that an 
investor receives as compensation for assuming risks such as default and liquidity risks, 
after allowing for the optionality.  
 
Mortgage-backed and asset-backed securities 
 
These bonds can be valued using Monte Carlo modelling techniques.  Typically such 
models have the following features: 

 a drift term is added to the short-term return generating process  

 mean reverting models are used  

 variance reduction techniques are employed  

 representative path methods are also used.   
 
Asset-backed securities where no prepayment option exists (or one does exist but is 
seldom used) can be valued using a traditional bond valuation approach. 
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Chapter 16 Solutions 
 
 
Solution 16.1  

The bond price will move by a certain amount with respect to a change in interest rates.  
This is called the volatility of the bond.  As you will be aware from your earlier study the 
volatility of long bonds is greater than that of shorter bonds. 
 
A bond with an embedded option lies somewhere between the two extremes.  When 
interest rates are very high (or very low) it will behave as a very long or short bond 
(depending on the direction of the option).  The bond’s volatility will thus be equivalent 
to that of a long or short bond.  When interest rates lie somewhere in between the volatility 
of the bond lies between that of the long and short bond. 
 
 
Solution 16.2  

The callable bond will have a higher yield.  The callable bond price will be equal to that 
of the non-callable bond less the value of the borrower’s option.  In other words the price 
will be lower that the non-callable bond.  Therefore its computed yield will be 
correspondingly higher. 
 
 
Solution 16.3  

The yield difference will be greatest when the price difference is greatest, which is when 
the option value is greatest.  Options generally have the lowest value when the option is 
out-the-money (in other words when interest rates are high).  The option value will rise 
as the call comes close to being at-the-money (when long interest rates are very close to 
the coupon rate on the bond).   
 
Normally the option value will become even larger when the call moves in-the-money, 
but the call option in a callable bond is an American option and will be exercised before 
the option moves in-the-money.  Thus the yield difference will be at its greatest when 
interest rates are close to the coupon rate on the bond as the bond will be called when 
interest rates fall below the coupon rate. 
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Solution 16.4  

Interest rates are below the coupon of the callable bond, and so there is a risk that the 
borrower will repay and refinance the callable bond at par.  It is therefore highly likely 
that the bond will have a price of par, and that the price will not move if interest rates 
either go to 3.5% pa or to 4.5% pa.  The effective duration will be close to zero.  
 
In this approximate analysis we have ignored the impact of the credit spread.  If the 
company borrows at 5% above risk free rates, due to its low credit rating, then it is 
unlikely that the company will repay the bond.  The company’s refinancing rate might 
currently be 4% pa + 5% pa = 9% pa, which is higher than the current coupon rate.  We 
have glossed over this detail and assumed that the company has a high credit rating and 
can borrow at close to the current government bond interest rates. 
 
 
Solution 16.5  

The effective duration will be less than that of an uncallable bond.  If interest rates are 
considerably higher than the current coupon, then there is little chance of a repayment for 
the investor.  The bond will behave similarly to an uncallable bond and the durations will 
be the same.  But as the price of the bond approaches par, and the “call option” begins to 
gain value, the movement in the price of the callable bond will be reduced as interest rates 
change.  Remember: 
 

Callable bond = Uncallable bond – call option. 
 
The increase in value of the call option will reduce the growth in price of the callable 
bond as it approached par (the strike price).  So the effective duration will be much less 
than that of an uncallable bond. 
 
 
Solution 16.6  

The formula for duration is:  
0

tN
t

t
t t

C v t

C v=

¥Â    where N is the maturity of the bond, tC  are the 

cashflows (coupons and maturity payment) that fall at time t, and v is a suitable discount 
rate. 
 
As the callable bond has an embedded option which can only be valued using Black 
Scholes or equivalent, this will not be useful for a callable bond where the timing of the 
cashflows (in particular the maturity payment) are uncertain. 
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In practice, callable bonds will need an option-pricing model to determine their price.  If 
we can determine the price at one rate of interest, and the price at a slightly different rate 
of interest, then we can calculate its volatility (or modified duration) using the formula:  
 

 2 1

0 0

( )1 1 P PP
volatility

P y P y

-- ∂ -= =
∂ D

 

 
 
Solution 16.7  

The cost per annum to the borrower is equal to the difference between his mortgage rate 
and his refinancing rate times the amount of the loan.  To evaluate this we need the 
refinancing rate at all times during the projection. 
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3 The reduced-form approach 

Here the default and recovery processes are modelled without any understanding of, or 
data regarding, the fundamentals of the firm.  The value of the debt security, or defaultable 
bond, is derived from the value of a similar risk-free debt (eg government debt) adjusted 
for the higher risk of default (greater default intensity or hazard rate) and the proportion 
of value which is likely to be retained upon default (recovery rate).   
 
The reduced-form approach (also commonly referred to as the intensity-based 
approach): 

 is based on the technique of modelling random times  

 bypasses the company’s fundamentals and deals directly with market 
prices or spreads 

 does not require a default risk that depends on company parameters – the 
price or spread of a defaultable bond is directly related to a risk-free bond 
through default and recovery rates that are defined separately 

 is considered mathematically more tractable, but it may be less intuitive 
than the structural approach. 

 

Question 17.9  

(i) Exogenously means “originating externally”.  In the context above, regarding 
default and recovery rates, how might the term “external” be interpreted? 

(ii) Why might tractability be an advantage? 

 
 

3.1 Intensity of default or hazard rate 

The key concept in the reduced-form methodology is the survival probability of a 
reference instrument or entity, or, more specifically, the hazard rate that 
represents the intensity of default.  In other words it focuses upon modelling the 
default time (the time period to default) mentioned above and the conversion of that model 
into one representing the survivorship of a particular debt security.  (This is just like 
converting mortality rates into expectations of life.) 
 
Models of default time range from simple to highly complex models.  Two broad levels 
of approach are described below. 
 
Simple intensity-based approaches 
 
In the simplest version of the intensity-based approach, nothing is assumed about 
the factors generating this hazard rate.    
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Here the random time to default is a non-negative random variable.  If D(t) is the 
cumulative distribution function of the random time then the survival function, ie the 
probability that default hasn’t occurred prior to time t, is S(t)=1-D(t). 
 
For example, the model might assume that the time to default is distributed exponentially 
with constant parameter z.   Then: 

 ( ) 1 ztD t e-= -   

and in this case the survival function becomes: 

 ( ) ztS t e-=  

 
Such simple models are referred to as hazard functions.   

 
Note that the probability of default does not depend on any external factors. 
 
More sophisticated intensity-based approaches 
 
More sophisticated versions additionally include factor processes that possibly 
impact the dynamics of the credit spreads.   
 
For example, the probability of default at a particular time might be deemed to be 
dependent upon a particular factor such as the then level of interest rates.  Such models 
are referred to as hazard processes. 
 
The arrival process of default is the time of the first jump of a stochastic process 
with random intensity that determines default probabilities.  Because default 
intensity is driven by a number of random variables, default probability can vary 
over time.  
 
The reduced-form approach allows for modelling of unpredictable random times 
of default or other credit events, for example transitions between credit ratings.  
 
As an example, under the basic default-based approach, the price ( , )B t T  of a 

defaultable bond at time t with final maturity at time T is related to the price of a 
default-free bond, ( , )P t T  , as follows: 

 
 

= - +( , ) ( , ){[1 ( , )] ( , ) }B t T P t T q t T q t T f  

 
where: 

( , )q t T  is the default probability at time t with a final maturity of T  

f  is the recovery percentage (ie the recovery amount as a proportion of the 

price of the default-free bond) 
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The default process can be modelled as a diffusion process.  Jump intensity can 
be constant or time-varying, that is, dependent on state variables such as 
economic conditions or company parameters.   
 

Jargon buster 
 
In this context, the default process is that determining the default probability ( , )q t T . 

 
A jump diffusion process is a random process that has the features of a random walk (or 
Wiener process) interrupted by occasional discontinuous jumps in value.   

 
The more complex rating-transition approach allows for the fact that credit 
spreads may change without default occurring, and also that the payoff of certain 
credit derivatives depends on the rating or the occurrence of other credit events.  
Such an approach therefore uses multiple rating categories rather than a single 
state of default. 
 
To make credit pricing even more dynamic, the recovery rate f  can also be 

specified to be stochastic. 
 
Rather than bond prices, the reduced-form model could be based on yields.  This 
is known as the spread approach.  This decomposes spreads into two 
components:  

 default, and  

 recovery.  
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3.2 Weaknesses of reduced-form models 

The most critical shortcoming of the reduced-form model is its reliance on the 
existence of traded debt instruments and market prices / spreads.  As a result of 
these faults, the model can be difficult to apply to private debt and commercial / 
industrial loans.   
 
Moreover, most of the models exclusively use aggregate market or sector data 
about default rates, the default term curve, the rating-transition matrix and the 
recovery rate.  In this case, company-specific risk is not evaluated directly and the 
company’s financial fundamentals are effectively ignored.   
 
The default term curve is a form of yield curve that plots the credit spread for a particular 
rating of bond against its term.  It shows how credit risk varies by term to maturity, and 
there is one curve for each rating of bond. 
 

Question 17.10  

List the features of private debt. 
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Introduction 
 
The Question and Answer Bank is divided into 7 parts.  The first 6 parts of the Question 
and Answer Bank include a range of short and long questions to test your understanding 
of the corresponding part of the Course Notes, whilst the last part contains a set of exam-
style questions covering the whole course.  For each part the questions may require 
knowledge from earlier parts of the course.  The Subject SA5 exam will consist of up to 4 
longer questions, however, some of the shorter questions in this Q&A Bank will be useful 
to aid study of the detail contained in the course (even though they may not be of exam 
standard).  Each part of the Q&A Bank contains at least one longer style question. 
 
 
Question 1.1  

 
A news report contains a discussion on a hedge fund that was based overseas, and had for 
many years operated a market-neutral approach that boasted a positive return under all 
market conditions.  Little information was offered to investors about how the fund 
manager had achieved the returns that the fund had obtained. 
 
The fund then ran into financial difficulties and was wound up, inflicting losses on many 
global investors, including wealthy individuals and institutions.  The news report 
denounced the “shadow banking” industry. 
 
(i) Discuss the advantages and drawbacks of such overseas hedge funds from the 

perspective of the domestic investment industry (ie the benefits and drawbacks 
that they bring for domestic investors and for the operation of the financial 
markets in general). [8] 

 
(ii) Explain the options that are available to regulators around the world to attempt to 

solve some of the drawbacks described in part (i). [3] 
   [Total 11] 
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Question 1.2  
 

The head of the Central Bank of a medium-sized developed country is stressed.  The 
currency has been under extreme pressure ever since the government announced plans to 
massively increase funding to the National Health Service and State school system, the 
combined effect of which is likely to cause a large budget deficit.  In order to pacify the 
markets, the government has transferred a great deal of power and autonomy to the 
Central Bank. 
 
(i) List the aspects of the economy over which a Central Bank may have control. [3] 
 
(ii) Describe how the central bank might manipulate interest rates in order to protect 

the currency. [3] 
 
(iii) What other actions could the central bank take to stabilise the monetary system?  
   [3] 
   [Total 9] 
 
 
Question 1.3  
 
An investor in the UK holds a number of units in a unit trust, which invest in a mixture 
of equities and bonds. 
 
(i) Describe how this instrument is taxed internally. [3] 
 
(ii) Describe how income distributions and gains would be treated for tax in the UK.  

You may assume in this part of the question that the investor is a basic-rate 
taxpayer. [2] 

   [Total 5] 
 
 
Question 1.4  

 
(i) Outline how the capital gains tax liability on an individual’s investments is 

calculated. [3] 
 
(ii) Explain how the income from equities is taxed in the hands of a UK clearing bank.

   [4] 
   [Total 7] 
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Question 1.5  
 

 (i) List the different areas of the economy (other than taxation of individuals’ earned 
income) that the government may tax on behalf of its citizens. [2] 

 
(ii) Explain the principles that governments typically follow when setting the taxation 

structure.   [4] 
   [Total 6] 
 
 
Question 1.6  

 
An overseas exchange is about to introduce trading in precious metal futures (eg gold and 
silver).  The country concerned has not previously had a precious metals futures 
exchange. 
 
List the items that would need to be specified in order to fully define the futures contracts.
   [4] 
 
 
Question 1.7  

 
Outline the measures that can be imposed on members trading on NYSE.liffe to protect 
LCH.Clearnet against credit risk. [4] 
 
 
Question 1.8  

 
Describe the operation of NYSE.liffe in the context of individual equity stock options.  
   [11] 
 
 
Question 1.9  

 
 (i) Describe the classical system of corporation tax and explain how it differs from 

the imputation system.  Also explain the effects of such systems on companies’ 
behaviour. [5] 

 
(ii) A UK company has recently merged with a US company.  Describe in high-level 

terms, the aspects of the taxation system in both countries that will influence 
which country the merged company decides to register itself in for tax. [2] 

   [Total 7] 
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Question 1.10  
 

 (i) Describe the following types of dealing instruction and the circumstances in which 
each instruction might be used by a derivatives trader: 

 (a) market order 

 (b) stop order 

 (c)   limit order. [6] 
 
(ii) Describe, using an example, the risk faced by a trader in placing a limit order to 

unwind a long position and suggest a more appropriate order type. [3] 
    [Total 9] 
 
 
Question 1.11  

 
(i) Describe how a cut in interest rates is likely to affect the economy. [5] 
 
(ii) Describe briefly the main forms of government policy that may affect the 

commercial and economic environment. [9] 
   [Total 14] 
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Part 1 – Solutions 
 

Solution 1.1  
 
(i) Advantages and drawbacks of hedge funds 
 
Hedge funds arguably offer investing institutions access to different types of profit-
making activities that may not be either allowable or profitable in more developed and 
regulated markets. [1] 
 
Many strategies involve “short selling”, which can generate a profit in falling markets. 
   [½] 
 
Many argue that short selling exerts market forces on tradeable securities, and leads to 
more efficient pricing. [½] 
 
If prices are more efficiently priced, then markets should operate smoothly and capital 
should be allocated in a better way in the investment industry in general. [½] 
 
Many products, such as market-neutral funds, would not be available to investors and 
investing institutions, and so hedge funds widen the choice of funds available, and exert 
competitive forces on existing managers, institutions and banks that offer competing 
investment products. [1] 
 
By leveraging using debt, hedge funds can achieve very high returns in rising markets, 
which boosts investor wealth. [½] 
 
Such funds operate outside the developed market regulatory environment.  There is 
therefore a limit on the activities of national regulators.  Too much regulation will force 
money overseas where regulation is lighter and returns are higher. [1] 
 
This exerts a competitive force on regulators to think carefully about each new piece of 
regulation that they introduce to make sure it is cost effective ... [½] 
 
... which should be beneficial to the investment market in general over the long term. [½] 
 
On the downside, reporting and disclosure are much lower than that of traditional banks 
and institutional products. [½] 
 
Arguably more disclosure means that increased research takes place (by professional 
analysts) which should lead to increased market efficiency. [½] 
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The lack of disclosure in the hedge fund world therefore counteracts the efficiency gains 
that hedge funds bring to the investment and banking markets. [½] 
 
Leverage can bring much higher risks, and threaten the hedge fund with collapse if an 
unexpected situation or bad investment strategy arises. [½] 
 
If enough hedge funds lost money, developed markets could be exposed to a systemic 
risk.   [½] 
 
There is no compensation fund for investors as exists in the regulated banking market.  
So any losses would feed through to investors’ pockets. [½] 
 
If hedge funds were exposed to a “run” in the same way as bank have been in the past, 
there would be a liquidity crisis, and hedge funds may have to reduce withdrawals even 
further than they have.  This could have a knock-on effect on the domestic investment 
markets if investors do not have access to their funds. [½] 
 
There are no central bank liquidity guarantees (lender of last resort) for these funds, and 
cash crises can easily lead to bankruptcy. Investors and institutions in the domestic 
investment markets may be exposed to severe losses. [½] 
 
Hedge funds employ the best (and sometimes the highest-paid) managers from the 
developed markets.  These large salaries and arguably valuable expertise may be lost to 
the countries who would otherwise employ them.  This is arguably bad for the investment 
markets.  [½] 
   [Maximum 8] 
 
(ii) Options available to regulators 
 
There are few options available for regulators of developed markets if the hedge funds 
are domiciled abroad. [½] 
 
It may be possible to ban investment in overseas hedge funds ... [½] 
 
... but in reality, investors would find other ways to invest in the same activities, which 
may be even more opaque than the hedge funds themselves. [1] 
 
The best options may be to try to increase the attractiveness of the domestic market to 
investors, so that money does not move overseas.   [1] 
 
This may involve reducing regulatory overheads and costs and allowing the domestic 
institutions to compete on a level playing field with the hedge fund industry. [1] 
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Another option is to try to increase disclosure either from the funds themselves or the 
country in which they are domiciled. [½] 
   [Maximum 3] 
   [Total 11] 
 
Solution 1.2  
 
 (i) Central Bank powers 
 
A central bank may have control over: 

 monetary, interest rate, quantitative easing and inflation policy 

 banking regulation 

 implementation of government borrowing (not in the UK) 

 performance and integrity of financial markets, including lender of last resort 

 intervention in currency markets 

 printing and minting of notes and coins 

 taxation (not in the UK). 
 
Other possible answers include money market information provision and cash transfer 
systems.    
   [½ each, maximum 3] 
 
(ii) How to manipulate interest rates 
 
It would be advisable to manipulate interest rates upwards if the Central Bank wishes to 
stop speculative funds from selling the domestic currency. [1] 
 
One way to increase interest rates is via money market intervention.  This is achieved 
through selling Treasury bills and government bonds to reduce the level of liquidity 
within the banking sector and hence increase short-term interest rates.   [1] 
 
Alternatively, it may increase bank base rates to directly control interest rates. [1] 
 
(Stopping quantitative easing would be another possible answer in the current 
environment) 
   [Total 3] 
 
  



Page 4  SA5: Q&A Bank Part 1 – Solutions 

 IFE: 2017 Examinations  The Actuarial Education Company 

(iii) Other actions 
 
The Central Bank may also use non-market (direct) controls to such as: 

 setting minimum liquid reserve ratios for the domestic banks [1] 

 setting interest rate ceilings for bank deposits [1] 

 issuing directives regarding the types of lending to be undertaken. [1] 
   [Total 3] 
 
 
Solution 1.3  

 (i) Taxation of unit trusts 
 
Authorised unit trusts pay corporation tax at the rate of 20% on unfranked income. [½] 
 
Management expenses can be offset against unfranked income before calculation of tax. 
   [½] 
 
Franked income is not subject to further tax. [½] 
 
If the trust is an “accumulation” trust, where income payments are accumulated in the 
fund, these payments are treated as if they had been distributed and then used to purchase 
units.   [½] 
 
All unit trusts are exempt from capital gains tax internally. [½] 
 
If the investor is an exempt institution (such as a pension fund), it could have invested in 
an exempt unit trust.  These do not pay corporation tax internally at all. [1] 
   [Maximum 3] 
 
(ii) Taxation treatment of distributions 
 
Income distributions from (net) unit trusts are treated as dividend income in the hands of 
the investor.  Thus, as a basic-rate taxpayer, he would pay no tax on the first £5,000 of 
income and then 7.5% on any further dividend income. [1] 
 
Capital gains made on holdings of unit trusts are treated as taxable gains in the normal 
way and would be taxed at 10% for gains above the capital gains tax threshold of £11,100 
(2016/17).  [1] 
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Solution 1.4  
 
(i) Capital gains tax 
 
Gains on realisation of most assets are taxable.   [½] 
 
However gains on some investments (eg gilts) are exempt from tax ... [½] 
 
... and gains on other assets (eg money market instruments and strip bonds) are taxed as 
income.  [½]  
 
Individuals have a tax free allowance of £11,100 (2016/17) of capital gains.  CGT will 
not become payable until net realised gains in a given tax year exceed £11,100. [½] 
 
The tax rate is 10% for basic-rate taxpayers in the UK (2016/17) and 20% for higher rate 
and additional rate taxpayers. [½] 
 
Capital losses can be offset only against other capital gains, and not against income.  
   [½] 
 
Unused capital losses can be carried forward indefinitely. [½] 
   [Maximum 3] 
 
(ii) Taxation of equity income 
 
A bank is classified as a “trader in securities” for tax purposes. [1] 
 
Thus, dividends from shares in UK companies are treated as franked investment income.  
   [½] 
 
No further tax is effectively payable on this income. [½]  
 
Dividends from overseas equities are subject to corporation tax (at the rate of 20% in 
2016/17).  [½] 
 
The tax liability can, however, usually be reduced by the existence of double taxation 
relief agreement between the two countries. [½] 
 
Consequently, no tax is payable if the rate of corporation tax paid overseas exceeds that 
of UK Corporation tax.  Otherwise the corporation tax liability is based on the difference 
between the overseas and the (higher) UK tax rate. [1] 
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If withholding tax has been deducted from the overseas dividend, it may be possible to 
reclaim it, or to offset this tax against any UK taxes raised on the same income. [½] 
   [Maximum 4] 
 
 
Solution 1.5  
 
(i) Areas that may be taxed 
 
Income generated by the use of factors of production. [½] 
 
Profits made by companies. [½] 
 
Turnover and sales revenue of companies. [½] 
 
Accumulated wealth of individuals or the transfer of wealth between individuals. [½] 
 
(ii) Principles in setting the tax structure 
 
Raise sufficient revenue – the government will want to set the overall levels of taxation so 
that sufficient revenue is raised to provide the required services.  Part of the cost may be 
met by borrowing, but the majority is likely to come from taxation. [1] 
 
Avoid penal taxation – the government will aim to balance the services that need to be 
provided against the burden of very high levels of taxation, which tend to reduce economic 
activity.  [½] 
 
Double taxation of the same activity – the government will try to avoid double taxation of 
the same activity in different hands. [½] 
 
Double taxation for different purposes – the government is likely to be prepared to apply 
double taxation if the same funds are used for different purposes. [½] 
 
Encourage or discourage activities – the government will tailor the taxation system so as to 
give incentives to activities it wishes to promote (eg cleaner production methods), whilst 
applying penal rates to discourage certain other activities. [1] 
 
Simplicity – the government will aim to have a simple system to reduce the cost of 
administration and regulation and avoid the likelihood of tax loopholes.  [1] 
   [Maximum 4] 
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Such a system should ensure that there is no incentive to pay either a high or a low 
dividend to shareholders.  Thus companies will not base their dividend policy on tax 
avoidance and will base it on more sensible things such as the need for cash for 
investment.  [1] 
 
(ii) Country of residence 
 
The important aspects for both countries will be: 

 what rate of tax is payable on corporate profits? 

 what rate of tax is payable on dividends received by the shareholders of the 
company? 

 when tax is collected? 

 can taxable losses be used to offset taxable gains? 

 are there taxable allowances for companies (eg capital allowances for capital 
investment)? 

 are there taxable allowances for shareholders (eg income tax allowances, capital 
gains allowances)? 

   [½ mark for each, maximum 2] 
 
 
Solution 1.10  
 

Comment 
 
This question has been adapted from one that appeared in Subject 401 Paper 1 in 
September 2001.  The question relates to derivative markets and dealing and is therefore 
relevant for Subject SA5.  The solution has been updated to relate to the SA5 material. 

 
 (i)  Types of dealing instruction 
 
A market order is for immediate execution at the best available price.  [½] 
 
It is used when a trader just wants to get into the market as fast as possible at whatever is 
the prevailing price.   [1] 
 
This type of deal has low commission and is often used in highly marketable shares where 
most deals will be transacted at a reasonable price. [½]  
 
A stop order is one where a certain price level triggers the deal. [½] 
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Once the deal has been triggered, the buy or sell order will be completed at the best 
available prices (ie it becomes a market order). [1] 
 
In some circumstances the prices achieved will be worse than the price set as the stop 
limit.   [½] 
 
A limit “sell” order will have a minimum sell price specified ... [½] 
 
... and can stay on the system till removed or filled.   [½] 
 
It is often used where the investor is in no rush to complete the deal. [½]  
 
The deal can only take place if the price is at the limit or better. [½]  
   [Total 6] 
 
 (iii)  Describe the risks 
 
A limit order will only be executed at the limit price or better.   [½] 
 
Suppose a client had a long futures position in crude oil and wishes to close it out by 
selling once the price per barrel rose above US$50.  If the futures price rose through 
US$50 briefly but fell back below the limit before the broker was able to execute, then 
the long position would remain, as the broker would not be able to execute the sale at a 
price of US$50 or better.   [1 for example] 
 
As a result the trader would not have closed out his position.   [½]  
 
Only a market order will be successful in getting the trader’s wishes executed in such 
circumstances. [1] 
 
The risk with the market order is, however, that the trades are executed at unfavourable 
prices.   [½] 
   [Maximum 3] 
 
 
Solution 1.11  
 
(i) Effects on the economy of an interest rate cut 
 
The overall effect of an interest rate cut is likely to be an increase in economic activity. 
   [½] 
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Part 5 – Questions 
 
 
Question 5.1  

 
(i) Explain briefly why the value of a company bond can be thought of as being 

equal to that of an equivalent government bond less the value of a put option. [3] 
 
(ii) Calculate the value of a 3-year zero-coupon government bond if the 3-year risk-

free rate (continuously compounded) is 5% pa. [1] 
 
(iii) Estimate the value of a company’s 3-year zero-coupon bonds with a face value 

of $100m, assuming that the, the total value of the company’s assets is $140m 
and the volatility of the value of those assets is 25%. [6] 
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(iv) Repeat part (iii) instead assuming a volatility of 20% and comment on your 

answers. [4] 
   [Total 14] 
 
 
Question 5.2  

 
In the “reduced-form approach” model for credit derivatives, the price of the bond at 
time t is often described by the equation: 
 

( , ) ( , ){[1 ( , )] ( , ) }B t T P t T q t T q t T f= - +  

 
(i) Define the terms in this equation and explain how it can be used to evaluate the 

price of a risky bond. [4] 
 
(ii) Describe briefly some of the variations in the use of this model. [3] 
   [Total 7] 
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Solution 5.2  
 
(i) Reduced form approach 
 
In the formula:  
 
 ( , ) ( , ){[1 ( , )] ( , ) }B t T P t T q t T q t T f= - +  

 
( , )B t T  is the price of the risky bond of term T at time t [½] 

 
( , )P t T  is the price of the risk-free bond of term T at time t [½] 

 
( , )q t T  is the probability of default occurring at time t [½] 

 
The default process can be described by a square root diffusion process or a jump 
diffusion process.   [½] 
 
f  is the recovery rate from the bond in the event of default. [½] 

 
Recovery can be a fraction of the debt’s face value or the market value of a default-free 
security at termination.  In the formula given above, the recovery rate is applied to the 
value of the default-free bond. [1] 
 
This defines the price of the risky bond in terms of the risk-free bond, which can be 
calculated using market risk-free spot rates.  In the event of a default at time t the bond 
will have price ( , ) ( , )B t T P t T f= ¥  and this happens with probability ( , )q t T .   [½] 

 
In the event of no default the price of the bond will be ( , ) ( , )B t T P t T=  and this occurs 

with probability 1 ( , )q t T- . [½]  

   [Maximum 4] 
 
(ii) Variations 
 
It is possible for the model to allow for the rating to change over time, without assuming 
default.  [½] 
 
This is referred to as a “rating-transition” approach. [½] 
 
Since credit derivatives often trigger on a variety of credit events (not just full default), 
this can be a useful feature. [½] 
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The rate of recover on default f  can be made to be stochastic rather than a fixed 

percentage.  [½] 
 
The model can be designed to estimate the yield of the bond rather than the price of a 
bond.    [½] 
 
This is called the “spread” approach. [½] 
   [Total 3] 
 
 
Solution 5.3  
 
 (i) Effect of capital structure on company’s WACC 
 
When a company has no debt, its WACC will be equal to the after-tax return earned on 
the company’s asset portfolio (ie its current projects).  The return to shareholders will 
simply be the average return from the asset portfolio with no contribution from the 
government.  [½] 
 
If a company borrows irredeemable debt of D and reduces the equity proportion of its 
capital, the amount of tax it pays reduces.  It receives a tax credit worth tDi each year in 
reduced tax, and hence the value of the company increases by tD 
 
where: t is the rate of corporation tax 

 i is the rate of interest on the loan stock [½] 
 
The existence of this tax credit means that the company does not have to make such a 
high return on its portfolio of assets to give capital providers the return they require on 
their investment.  In other words, the company’s WACC is reduced. [½] 
 
The higher the gearing, the more “tax-efficient” the capital structure. [½] 
 
(ii) Optimal capital structure 
 
The gearing level at which the weighted average cost of capital is minimised is called the 
optimal capital structure. [1] 
 
Although the above arguments suggest that the cost of capital falls as debt is issued, in 
reality the situation is more complicated because: 
 
 as gearing rises, the return required on the debt increases, with the effect that the 

company needs to earn a higher return on its assets [½] 
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Question 6.16  
 

A new hedge fund has been launched that specialises in credit arbitrage.  Although 
details are not fully available the fund buys low quality, small issues of corporate bonds 
(between 3 months and 4 years in maturity) or short-term commercial paper.  It then 
removes the credit risk either by buying credit derivatives or by issuing a credit-linked 
note in the market.  The credit linked notes that are issued in the market are usually 
linked to the credit of four or five different credits and this is achieved by arranging 
credit default swaps with the hedge fund on four or five of the credits in the hedge 
fund’s portfolio.  The fund has given the following details to fund researchers (all 
figures in £ millions): 
 

Assets    
Capital & 
Liabilities  

S&P rating Nominal
Average

yield  Nominal
Average 

yield
≤ C  
(worse than C) 200 17% Equity capital 200

>C but ≤ CC 500 12%

 

Bank borrowing 500 3-month 
Libor + 4% 

= 8%

>CC but ≤ CCC 300 10%  

>CCC 0  
Long-term secured 
bonds (2-year term) 300 8%

Total 1,000   1,000

      

Credit default 
swaps (nominal) 700 3% 

(3% paid to swap 
counterparty)  

Credit-linked note 
(CLN) nominal 300 4% 

(4% paid to SPV on 
nominal of CLN)  

 
The fund claims that after buying the credit derivatives, any risk in the fund has been 
removed, and that the fund can achieve a return of about 8% pa under any market 
conditions.  This compares favourably with the risk-free rate of 4% pa. 
 
The hedge fund has also stated that: 

 the fund is valued monthly 

 bonds and credit derivatives are valued at market values where one exists or 
using the fund’s own ratings-based model if none exists 

 based on its research, if it had been pursuing this policy over the last 2 years it 
would have achieved a return of 8% pa with almost zero volatility and zero beta. 
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 (i) Describe how a credit default swap and a credit-linked note are structured and 
how they can be used to hedge credit risk. [8] 

 
(ii) Estimate the return you would expect to achieve as an equity investor in the 

hedge fund based on the figures given in the table and explain any reservations 
or assumptions you would make in respect of this figure and in respect of any of 
the other claims made by the fund manager. [8] 

 
(iii) Explain how a rating-transition model functions and comment on the pros and 

cons of reduced-form models relative to other alternatives. [8] 
 
The hedge fund manager’s annual fee is 0.5% of the fund size (which will go to the 
sponsoring company) plus an incentive fee of 40% of the fund’s outperformance of a 
Treasury Bill benchmark.  This will be calculated as 40% of the percentage 
outperformance of the equity shares each quarter after allowing for capital growth and 
income payments, multiplied by the amount of equity capital (at market values) at the 
end of the quarter.  Half of this part of the fee will be paid to the fund manager himself 
on a quarterly basis.  The other half will go to the sponsoring company to pay for costs 
and to generate a profit. 
 
(iv) Comment on the fee structure, comment on any conflicts that may arise and 

comment on the advantages and disadvantages of other possible approaches. [10] 
 
(v) Explain the main source of interest rate risk in the fund and describe a method of 

estimating the sensitivity of the value of the hedge fund to changes in interest 
rates.  Also suggest two methods of hedging the interest rate risk. [9] 

   [Total 43] 
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As most of the positions are unmarketable and locked in, there will be no opportunity for 
equity investors to withdraw funds without a substantial lock-in period.  Thus the equity 
investors can only achieve this figure after a long locked-in investment in the 
fund.   [1] 
   [Maximum 8] 
 
(iii) Ratings-based approach 
 
The ratings-based approach is an example of one type of reduced-form model for 
modelling credit risk. [½]  
 
The ratings-based model is mathematically similar to the default-based approach which 
uses the following formula to determine the bond price at time t in the future: 
 
 ( , ) ( , ) ( , )[(1 ) ( , )]iB t T P t T P t T q t Tf= - -  [1] 

 
where  B(t,T) is the price of the defaultable bond at time t with final maturity T 

 P(t,T) is the price of the risk-free bond at time t with final maturity T 

f is the recovery rate (ie the recovery amount as a proportion of the price of the 

default-free bond) 

( , )iq t T  is the probability that default occurs given that the debt has a rating i at 

time t.  [2] 
 
The rating-transition approach allows for the fact that credit spreads may change without 
default occurring ... [½] 
 
... and also that the payoff of certain credit derivatives depends on the rating or the 
occurrence of other credit events.   [½] 
 
Such an approach therefore uses multiple rating categories rather than a single state of 
default.  [½] 
 
Pros and cons 
 
The reduced-form model: 
 
 is based on the technique of modelling random times (rather than the structural 

approach which assumes bonds are zero-coupon bonds, and only assesses the 
default risk at the bond’s maturity) [½] 

 
 bypasses the company’s fundamentals and deals directly with market prices or 

spreads (no need to analyse the company in-depth) [½] 
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 does not require a default risk that depends on company parameters – the price or 
spread of a defaultable bond is directly related to a risk-free bond through default 
and recovery rates that are defined separately [½] 

 
 is considered mathematically more tractable than the structural approach [½] 
 
However: 
 
 it may be less intuitive than the structural approach [½] 

 
 it relies on the existence of traded debt instruments of appropriate credit quality 

etc, in order to parameterise the model [½] 
 

 it is therefore very difficult to apply to unquoted or private debt. [½] 
 

 it uses aggregate market information (eg ratings transitions, default term curves, 
recovery rates), and ignores any company-specific information.  This can be 
criticised as ignoring important information. [1] 

   [Maximum 8] 
 
(iv) Fee structure 
 
Based on the figures above, the fund would generate a return of 13.5% pa relative to a 
Treasury Bill return of 4% pa.  This would result in the manager pocketing:  
 

 40% 9.5%(200 ) 1 2 £3.8m m¥ ¥ =  pa [1] 

 
This is a substantial sum of money (although not unheard-of for hedge fund managers) 
and could lead to short-termism. [½] 
 
The fact that the manager has all upside and no downside risk would be of concern 
because it will lead to a situation whereby the manager can benefit from adopting high-
risk strategies, but has little to lose if the risks don’t pay off. [1] 
 
The fact that the fees are paid quarterly will lead to complications.  The risky bonds and 
CDSs are often unmarketable, so any regular valuations will be subjective. [1] 
 
Added to that, the ratings-based model is used to value some of the bonds and CDSs and 
this too is an in-house model and may be subjective. [1] 
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Question X1.3  
 

(i) (a) Describe the tax that a UK higher-rate taxpayer would pay if he were to 
buy a property, rent it out for one year and sell it for a profit at the end of 
the year.  [3] 

 
 (b) How would his tax liability differ if he were to buy and hold an equity 

portfolio over the same period? [3] 
 
(ii) (a) An investor earns £100,000 gross salary in the UK and also earns £20,000 

of rental income from a second property that he rents out.  He receives 
£2,500 of dividend income from a share portfolio that he owns and during 
the year realised a £15,000 gain on some shares that he sold during the tax 
year.  Estimate the investor’s tax liability for the year. [3] 

 
 (b) List the uncertainties in the calculation made in part (ii)(a). [2] 
   [Total 11] 
 
 
Question X1.4  

 
A country is heavily reliant on revenues from a particular commodity that is mined in its 
territory.  It is facing significant budget pressures as a result of a severe slide in the global 
market price of the commodity.  The government has asked you to prepare a report on the 
likely consequences of the price slide for the government, and on the possible action that it 
can take to assist the country get through what is assumed to be a temporary problem.  
Recent government forecasts have suggested that, although the commodity price slide will 
not be reversed in the immediate future, there is a good chance that prices may begin to 
recover in a few years. 
 
Outline the points that you would include in your report. [12] 
 
 
Question X1.5  

 
An overseas exchange is about to introduce trading in precious metal futures (eg gold and 
silver).  The country concerned has not previously had a precious metals futures 
exchange. 
 
Outline the points that you would make to the exchange if you had to draft a memo 
explaining how it could attempt to encourage trade in the new futures contracts.   
   [5, there are no marks for drafting] 
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Question X1.6  
 

The UK and US governments, hand in hand with the central banks, have undertaken a 
number of rounds of quantitative easing (QE).  Explain the background to QE in the two 
countries and the impact it has on the markets. [6] 
 
 
Question X1.7  

 
You work for the treasury department of a large UK-based company operating in the paint 
manufacturing industry.  The company is very acquisitive, buying companies and selling 
off assets, and often maintains high levels of liquidity for use in the event that a target 
company becomes available.  The company wants to be able to launch an immediate bid 
that may contain a large proportion of cash. 
 
As a result the London-based treasury department manages approximately £2bn of funds, 
which are invested in short-term money market instruments. The Chief Executive has 
asked whether the return on these funds could be boosted whilst still maintaining a high 
level of liquidity, because the treasury function is currently generating a significant 
proportion of the company’s earnings. 
 
The company already uses the London derivatives markets extensively to support the 
paint manufacturing businesses.   
 
(i) List the items that would need to be specified by a futures exchange to create a 

futures contract in benzene – an important carbon-based chemical used in the paint 
manufacturing market. [4] 

 
(ii) Explain in detail how and why a commercial company such as this might use 

forwards and future contracts to support its paint manufacturing business. [7] 

 
(iii) Describe briefly, three global exchanges where derivatives can be traded [3] 

 
(iv) List five main types of derivative that would be most commonly traded at a 

derivatives exchange, and discuss the likely counterparties that trade in each of 
them.  [7] 

 
(v) List three main types of OTC derivative that would be commonly traded away 

from derivatives exchanges, and discuss the likely counterparties that trade in each 
of them. [5] 
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(vi) Describe how an exchange such as NYSE Liffe calculates the margin 
requirements for its customers. [10] 

 
(vii) Describe how the company could reduce the credit risk to the counterparties that 

it deals with in the futures and forwards market. [4] 
 
(viii) The company’s Chief Executive has put forward a proposal that the company 

move large parts of its head office and treasury management/banking departments 
to Frankfurt in Germany, where the company has a branch office at the moment.  
She has asked you to comment on the proposal, including the following sections: 

 the change to the competitive environment that the company faces, and the 
potential impact on business volumes 

 new risks that would arise 

 the changes to the regulatory environment that the company would face. 
   
 Outline the points that you would make in your report. [10] 
   [Total 50] 
 

End of Paper 
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Quantitative easing is a method by which a Central Bank increases the amount of money 
in issue directly from its own balance sheet, and uses it to buy assets such as government 
bonds.   [1] 
   [Maximum 6] 
 
(iii) Limitations of monetary policy in controlling inflation 
 
Limitations of monetary policy in controlling inflation include: 
 
 Monetary policy works indirectly – the central bank cannot directly control the 

target economic variable (inflation), it can only control other variables which then 
influence the target variable (eg money supply, interest rates).  [1] 

 
 The extent to which the policy is successful depends on how the market 

participants respond to the central bank’s actions.  The central bank cannot predict 
the reactions of market participants with complete certainty.  [1] 

   [Total 2] 
 
 
Solution X1.3  
 
(i)(a) Taxation of a property investment 
 
On buying the property, the investor would have to pay stamp duty land tax.  The amount 
is a proportion of the purchase price. [1] 
 
Smaller properties have lower rates or are exempt in the UK. [½] 
 
Any rental income received from the investment, net of the expenses of maintaining the 
property, would be taxed at the marginal rate of tax, which for that investor would be 
40%.   [½] 
 
On sale of the property, the investor would realise a gain net of estate agency and legal 
fees, which would be subject to capital gains tax at 28%.  (This assumes that the property 
is not the individual’s main private residence.) [½] 
 
He would be allowed to reduce the gain by the amount of any unutilised capital gains 
allowance and any capital losses before calculating the tax liability. [½]  
   [Total 3] 
(i)(b) Taxation of equity investment 
 
On purchase of an equity portfolio, the stamp duty payable is 0.5% whatever the size of 
the investment. [1] 
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Income from the equity portfolio would be paid as franked income (ie after it has been 
subject to corporation tax in hands of the company).  The investor would then have to pay 
further tax on any dividend income in excess of £5,000.   [1] 
 
The rate of tax would depend on whether the individual is a basic-rate (7.5%) or higher-
rate (32.5%) taxpayer. [½] 
 
Capital gains on sale of the portfolio would be subject to capital gains tax in the same 
way as the property. [½]  
   [Total 3] 
 
 
 (ii)(a) Tax liability (all figures in £) 
 

 Amount Allowance Taxable
Basic 
band Rate

Higher 
band Rate Total

Earnings 100,000 11,000 89,000 32,000 20% 57,000 40% 29,200
Rents 20,000  20,000 used up  40% 8,000
Dividends 2,500 5,000 0    0
Capital gain 15,000 11,100 3,900 20%   780

        37,980
 
   [Total 3] 
(ii)(b) Calculation uncertainties 
 
The investor may have paid pension contributions, reducing his taxable gross salary. [½] 
 
The investor’s shares or property may have been held jointly with his spouse, which 
would mean that the capital gain / rental income would be split between the investor and 
his wife.   [½] 
 
There may have been overseas shares in the portfolio, which may have had withholding 
tax deducted at source.  This tax would be difficult for the investor to reclaim or offset 
against UK liabilities. [½] 
 
Some investments may have been in a tax-efficient wrapper, such as an ISA, in which 
case the dividend income or capital gains would not be taxable. [½] 
 
The investor may have capital losses from this or previous years which can be used to 
offset the gain. [½] 
   [Maximum 2] 
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Solution X1.4  
 
Comment 
 
When a question has as many as 12 marks, and is as open as this one, it is often worth 
spending a few moments to think about the high-level areas that you might discuss and 
whether they seem to be relevant to the question.  This high-level planning often helps to 
make sure that you don’t focus overly on one confined area, where the marking schedule 
may not have any more than perhaps 3 or 4 marks.  Or indeed it may help you think about 
how much time you should be spending on each area and improve your time management. 
 
In this case, the scene involves a country that is exposed to a mineral, which has fallen in 
price. The question asks us clearly to focus on the government, and issues that the 
government would face.  So, the first thing to think about is a list of all the ways that this 
event might flow through to the government and its finances. 
 
One area to discuss seems to be the government’s tax revenues.  We can think about the 
various sources and discuss how they may be affected. 
 
Another area that seems relevant is the domestic currency.  It will weaken in the crisis, 
and the knock on effects of this will be relevant. 
 
A third area is government spending.  If unemployment is expected to rise, so will 
government support spending. 
 
Finally there is the stability and security of the country.  If issues become very bad, we 
may find protests, unrest, and consequences for the government that is currently in power. 
 
The question also asks for measures that could be taken.  Thinking of the list of 
government policies in Chapter 3 of the course, we could think of a few policies that could 
be implemented to help the short-term crisis. 
 
We want to spread our effort across all of these areas. 

 

Points to include in the report 
 
Effect on government revenues 
 
Corporation taxes:  many of the companies that operate in the country will earn their 
profits from mining this mineral.  We would expect tax revenue from this sources to 
slump.   [1] 
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Income taxes: we would expect employment levels and hence taxes on income to reduce 
as companies run into trouble. [1] 
 
Withholding taxes: if any are deducted from dividends paid, then this will reduce as 
dividends are cut. [½] 
 
Sales tax: if GDP shrinks, and spending reduces, then the tax raised on sales will also fall.
   [½] 
 
Capital gains tax:  if share markets fall, there will be less revenue raised from capital 
gains when people crystallise their profits. [½] 
 
Effect on government spending 
 
Social security spending: if companies are laying off staff, and unemployment rises 
spending here will increase, possibly quite dramatically. [1] 
 
Security and policing:  There have been cases where countries that go through a financial 
crisis, also go through a political crisis.  There may be an increase in demonstrations, 
criminal activity and withholding tax revenues (or hiding sources of profits).  If this is the 
case, the incumbent government will have to spend more on policing and 
security.  [1] 
 
The government may also find that it is struggling to stay in power, and that its policies 
are challenged by the opposition.  One consequence for government might be that the 
incumbent government is voted out and that a more socialist government is voted in. [1] 
 
Effect on the exchange rate 
 
It is likely that, as the country’s prospects deteriorate, the currency will fall relative to 
other major currencies. [½] 
 
This will have a number of consequences: 

 raw materials costs for domestic companies may rise, squeezing profits [½] 

 higher raw material prices may also push up prices of manufactured goods and 
cause inflation [½] 

 overseas manufactured and imported goods may rise in price in the domestic 
market causing inflation [½] 

 exporters will find that their product is cheaper abroad and may find that sales and 
profits rise [½] 

 higher inflation prospects will increase the yield on government bonds ... [½] 
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 ... which will make it harder and more expensive for the government to finance its 
deficit.  [½] 

 
Action that the government might take 
 
monetary policy: (although this may be the remit of the central bank):  the government 
could reduce short-term interest rate (or target a higher level of inflation, which would 
allow the central bank to increase interest rates) [½] 
 
Quantitative Easing (QE) would be another policy that may help push long-term rates 
down and help companies to borrow more cheaply.  This may also not be in the remit of 
the government. [½] 
 
fiscal policy:  the government could target a higher deficit to allow spending to continue 
at a higher level over the short term to assist the economy. [½] 
 
This would be dependent on the government’s existing level of outstanding debt to be at 
a low and manageable level.  If this is already too high, there will be no scope to increase 
annual borrowing levels. [1] 
 
prices and incomes: It may be possible to restrict increases in prices of certain goods (for 
example basic foods or fuel), to assist the population survive the downturn. [½] 
 
Alternatively it may be possible to restrict the increases in salaries of certain government 
employees in order to contain inflation pressures. [½] 
 
investment policy:  the government could set up tax incentives to encourage investment 
from abroad, such as tax-free industrial zones in deprived areas. [½] 
 
taxation policy:  The government could reorganise where taxes are drawn from – perhaps 
levying a tax on wealthy people or increasing inheritance or property taxes 
temporarily.  [1] 
 
foreign exchange: the government could ask the central bank to support the currency 
using the foreign reserves that the central bank holds. [½] 
 
labour policy: it would be possible to restrict the ability of certain companies to lay off 
staff, at least without paying higher termination sums.  This may help the unemployed 
survive the recession and fin alternative employment. [½] 
   [Maximum 12] 
 
[Markers award marks for other relevant and appropriate comments.] 
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(iv) Main five derivatives traded by exchanges 
 

Comment 
 
As the question asks for the most common types, it is important to consider focus on what 
is likely to be popular, and avoid low-turnover derivatives such as certain agricultural 
commodity futures.  Although there is flexibility in marking, the following solution covers 
the main types.  Some flexibility is let to markers.  Only the first five mentioned will score 
marks. 

 
Currency futures [½] 
 
These would be traded by large institutions such as pension schemes and life insurance 
companies ...  [½] 
 
... in order to alter their currency exposure without altering their underlying portfolios.  
   [½] 
 
They would also be used by corporate users, hedging risk in their business. [½] 
 
Equity futures  [½] 
 
These would be used by large financial institutions ... [½] 
 
... as part of a transition management or hedging program. [½] 
 
Equity futures in various markets could be used, but the most common will be the equity 
markets of the US, UK, Europe and Japan. [½] 
 
Short interest rate futures [½] 
 
These would be used by banks ... [½] 
 
... to manage interest rate exposures in multiple currencies. [½] 
 
They may also be used by larger corporate customers to change the nature of their 
borrowing and manage interest rate risk. [½] 
 
Bond futures  [½] 
  
These are primarily used by large financial institutions ... [½] 
 
... in order to manage duration risk. [½] 
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They might also be used to hedge bond exposure or to undertake transition management.
   [½] 
 
The most commonly traded would be in the bond markets of the countries with the largest 
GDP (again the US, UK, Europe, and Japan). [½] 
 
Equity index options [½] 
 
These would be almost exclusively used by financial institutions ... [½] 
 
... undertaking option strategies such as bear and bull spreads, strangles, etc. [½] 
   [Maximum 7] 
 
(v) OTC derivatives (any three from the following) 
 
Interest rate swaps [½] 
 
These would be traded by financial institutions ... [½] 
 
... in order to manage interest rate risk and duration risk. [½] 
 
They would also be traded by corporate customers changing the nature of their borrowing.
   [½] 
 
Currency swaps [½] 
 
These would be commonly traded by corporate customers, converting futures cashflows 
in overseas currencies to their domestic currency. [½] 
 
They would also be traded by banks ... [½] 
 
... to hedge the currency exposure they undertake from other parts of their business. [½] 
 
CDSs   [½] 
 
This liquid market is almost exclusively used by banking counterparties ... [½] 
 
... in order to hedge counterparty risk of their customers ... [½] 
 
... or gain extra return by adding credit exposure from other counterparties. [½] 
 
Traders and hedge funds would also commonly trade these to take advantage of any 
arbitrage opportunities. [½] 
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Currency forwards [½] 
 
These are used by corporate customers ... [½] 
 
... to convert overseas currency to their domestic currency or vice versa. [½]  
 
They might also be used by financial institutions ... [½] 
 
... to obtain foreign currency for investment purposes (eg building an overseas equity 
portfolio).  [½] 
   [Maximum 5] 
 
(vi) How and exchange such as NYSE Liffe calculates margin requirement 
 
Initial margin requirements on an exchange are calculated using a scenario system 
(eg NYSE Liffe uses a system called SPAN). [½] 

 
The system would divide futures and option contracts into groups with a common 
underlying asset.   [½] 
 
So, for example, the FTSE100 futures and options contracts would be in the same group.  
   [½] 
 
Scanning range 
 
Each day, a number of different scenarios (the scanning range) are used by to assess how 
the value of a contract would move if the underlying asset, implied volatility, etc of an 
underlying asset were to change. [1]  
 
The maximum loss that each customer could make is set as the initial margin.   [½] 
 
The scenario calculations are available to the exchange’s members and they use them to 
charge appropriate margin from their clients.   [1] 
 
Exchange members would be required to ensure that their clients put up initial and 
variation margins at least equal to those charged by the exchange (eg by NYSE Liffe 
members).  [½]  
 
This is to ensure that there is no risk of default from an exchange member due to a default 
event with one of its clients. [½] 
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Adjustments to the basic margin requirement 
 
The initial margin determined as set out above can be reduced or increased in four sets of 
circumstances namely: 

 inter-month spread charge [½] 

 delivery month charge [½] 

 inter-commodity spreads [½] 

 short option minimum charge.   [½]  
 
Inter-month spread charge  
 
The basic initial margin calculated as outlined above is increased by the inter-month 
spread charge.   [½] 
 
In effect, for any given futures contract, the scenario system (eg London SPAN) assumes 
that the change in value of a long position in one contract month is exactly offset by the 
change in the value of a short position in another contract month.   [½] 
 
In reality, a movement in the value of a long position in one contract month is not perfectly 
correlated with the movements in the value of a short position in another contract month.  
So the system increases the initial margin to allow for this mismatch.  [½] 
 
Delivery month charge 
 
The prices of futures contracts for the earliest delivery month (referred to as the spot 
month) are, generally speaking, more volatile than futures prices for contracts with later 
delivery dates.   [½] 
 
For this reason the normal scanning range may not be adequate and a higher initial margin 
is applied to the spot-month contract. [1] 
 
Inter-commodity spread credit 
 
When the relationship between the price behaviours of the two different contracts is 
relatively stable, margin offsets are allowed across the relevant contract groups.  For 
example, spreads between the FTSE 100 and the FTSE Mid 250 qualify for margin 
offsets.   [1] 
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Short option minimum charge 
 
If an investor’s portfolio of open positions includes a large number of written options then 
the basic margin calculation by the scenario system may not adequately reflect the risk of 
the portfolio.   [½] 
 
In such cases the system (eg SPAN) ignores the basic calculation and sets the initial 
margin charge as the sum of a set of individual charges for each option.   [½] 
 
Types of margin 
 
Variation margin would be collected/paid daily by the exchange.   [½] 
 
Variation margin is based on the difference between the day’s closing price and the 
previous day’s closing price or the trade price if the trade was executed on the same day.  
   [1] 
 
Margin deposited must be one of a prescribed list of accepted securities. [½] 
 
Any riskier collateral is subject to a “haircut”, namely a reduction in its value to reflect 
its risk.   [½] 
 
Finally the financial position of members of the exchange is monitored to ensure that they 
do not become at risk of default or in financial stress. [½] 
   [Maximum 10] 
 
(vii) Reducing credit risk 
 

Comment 
 
This part of the question is modelled around a past paper question from Subject SA5, 
September 2010 Question 3. Some of the solutions seem quite intricate and difficult to 
achieve, but were awarded marks in the exam. 

 
Buy a CDS based on a reference bond issued by one of the forward or future 
counterparties. [½] 
 
Alternatively, a credit spread option or credit linked note with the same reference entity 
would achieve the same outcome. [½] 
 
Deal in a variety of futures markets to diversify the clearing house exposure. [½] 
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Deal in forwards with a variety of counterparties that offer the derivative to avoid 
exposure to one counterparty. [½] 
 
If possible, short sell a security that is related to each counterparty, such as equity shares 
or corporate bonds.  Then, if the credit worsens, the price of the security will fall, and the 
short position will give a profit to offset the losses incurred elsewhere in the 
business.  [1] 
 
Exposure similar to a short position can be achieved by using a total return swap, whereby 
the company pays the total return on a bond issued by a derivative counterparty and 
receives LIBOR. [1] 
 
Some of these strategies introduce secondary counterparty, credit or market risks. [½] 
 
Reduce exposure to forward contracts and replace the exposure with futures, which will 
have LCH.Clearnet as the counterparty − considerably reducing the overall credit risk. 
   [½] 
   [Maximum 4] 
 
(viii) Moving functions to Frankfurt 
 

Comment 
 
This part of the question is based on a past paper question from Subject SA5, September 
2013, Question 1.  The question is slightly different, and the solution has been adapted to 
suit the question. 

 
Change to the competitive environment and business volumes 
 
UK is the principal centre for European financial services.  The financial products that 
are offered in London are likely to be more varied and liquid than those in the smaller 
Frankfurt financial market. [1] 
 
This may impact the range of financial activities that the Treasury department undertakes, 
and the costs of dealing. [½] 
 
By moving key functions to Germany, the company may boost commercial activities with 
other German-speaking customers, eg Austria and Switzerland. [1] 
 
The company’s existing UK customers should not be affected if the office in the UK is 
still a well-staffed, full-service office; if not, it may lose UK business to other UK paint 
companies instead. [1] 
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Question X5.2  

XYZ plc has a tranche of unsecured debt issued in the quoted debt market that pays annual 
8% coupons until 1 January 2036 and is callable between 2021 and 2036.  The bond 
stands in the market at a dirty price of approximately par and the government yield curve 
is flat at 5% pa. 
 
The company believes that long-term interest rates are likely to be volatile in the coming 
years and is concerned that it may have to refinance the bond earlier than 2036 and has 
asked you for some advice on the matter.  You have made some calculations with respect 
to the bond (and the equivalent bonds without the embedded options) and have produced 
the following table of results: 
 

Bond Callable  
8% 2036 

Market price 100 

Price of uncallable 20-year bond with same coupon 105.1 

McCauley duration of uncallable 20-year bond with 
same coupon 

10.8 

McCauley duration of uncallable 5-year bond with 
same coupon 

4.32 

Option-adjusted spread 1.70% 

Estimated change in price of bond if uncallable bond 
yields rise (or fall) by 0.1% 

£0.58 per 
£100 nominal 

 
(i)  Define the term “option-adjusted spread” (OAS), explain how it would have been 

calculated in practice and describe what it represents.  Your answer should refer 
to the actual OAS of the bond. [10] 

 
(ii) Discuss briefly the common features of OAS models used for this purpose. [4] 
 
(iii) Outline the factors that impact the pricing of a Credit Default Swap (CDS) on a 

bond.  [4] 
 
(iv) Describe the circumstances in which the bond will require refinancing, and discuss 

whether the company should be concerned. [3] 
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The finance director has indicated that he would like the bonds to be given a credit rating.  
In the future he would like to see credit derivatives traded in the market on the company’s 
bonds.  
 
(v) Describe the different process required to credit rate a bond relative to the 

fundamental analysis of an equity share and relative to the credit rating of a 
potential customer for establishing trade. [12] 

 
(vi) Discuss the circumstances in which a structural model approach might help to 

assess the cost of a credit derivative in the company’s bonds. [4] 
   [Total 37] 
 
 
Question X5.3  

MEAL is a manufacturer of washing machines and produces machines at the top end of 
the quality range, charging a premium over other manufacturers.  The company has 
continuously innovated and has a number of components that improve power efficiency, 
environmental efficiency and longevity.  The company has been financed using 
significant amounts of debt, such that the accounting values of the shareholders’ capital 
and reserves is very similar to the accounting value of its loan stock, both being equal to 
£500 million.  The company has been relatively successful over the last 10 years and 
shareholders have enjoyed a return of 14% pa.  The company’s loan stock is yielding 8% 
pa, which compares to 4% pa available on government bonds. 
 
(i) Assuming that the equity risk premium has been about 6% pa (as measured by the 

excess return of the market index over the return on risk-free investments) over 
the same 10-year period, estimate the beta of MEAL’s shares, and estimate the 
return that shareholders would have received if the company had operated over 
the past 10 years with no debt rather than 50% debt throughout.  State any 
assumptions you make. [6] 

 
(ii) The managing director is quoted as saying that maintaining a high level of debt 

has helped the company behave in a disciplined manner and has helped to prevent 
agency problems.  Discuss this statement. [6] 

 
(iii) What potential problems could arise for a company such as this if gearing became 

too high and the company came under financial pressure and cashflow 
difficulties? [6] 

 
(iv) Describe strip financing and explain the advantage that it offers. [2] 
   [Total 20] 
 

End of Paper 



SA5: Assignment X5 Solutions Page 9 

© IFE: 2017 Examinations The Actuarial Education Company 

Solution 5.2  

(i) Option-adjusted spread and option values 
 
What OAS represents 
 
The option-adjusted spread (OAS) is the spread above risk-free or government bond 
yields that an investor gains for accepting default and liquidity risks, after allowing for 
the impact of any embedded options in the bond. [1] 
 
The price of the callable bond would therefore be expected to be below the value of the 
value of the uncallable bond (and therefore the yield will be above) to reflect the fact that 
if interest rates fall between now and the first option exercise date, the company will 
probably repay the bond early, forcing investors to reinvest the money in the lower 
interest rate environment. [1] 
 
This is indeed the case, as the price of an uncallable bond of the same maturity is 105.1 
compared to the bond price of 100. [½] 
 
How it would be calculated 
 
To calculate this it would be necessary to have a Monte Carlo or binomial model to 
simulate many possible future interest rate paths.  This is necessary to evaluate bonds 
with embedded options as the future cashflows are not known with certainty. [1] 
 
Callable bonds would be evaluated using the model and using the current government 
yield curve.    [½] 
 
The random paths of interest rates should be generated from an arbitrage-free model of 
the future term structure.  [1] 
 
The simulation works by generating many scenarios of future interest rate paths. In each 
period of the scenario, an interest rate and the bond refinancing rate are generated. 
   [1] 
 
The interest rates are used to discount the projected cash flows in each scenario. The bond 
refinancing rate is needed to determine the cashflows because it represents the 
opportunity cost that the borrower is facing at that time. [1] 
 
Given the projected prepayments, the cashflows along an interest rate path can be 
determined. The theoretical value of the callable bond can then be determined by 
calculating the average of the present values of all the interest rate paths.  [½] 
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The OAS is then the spread that will, when added to all the spot rates on all interest rate 
paths, make the average present value of all the paths equal to the observed market price 
(namely 100).  [½] 
 
If the option-adjusted spread is 1.7% in this case, that means that the investor is getting 
an additional 1.7% in respect of the credit and liquidity risks, and 1.3% in respect of the 
call option against him.   [1] 
 
This is because the sum of these two must equal the 3% yield margin between the 
government bond (5%) and the callable bond (8%). [1] 
 

The volatility 
1 P

P i

- ∂
∂

 of the callable bond is 5.8%.  We know that volatility (or “modified 

duration”) and duration are very close (eg modified duration
(1 / 2)

Duration

i
=

+
 for a semi-

annual paying bond). [1] 
 
The volatility of 5.8% seems to be between the volatility (or duration) of the uncallable 
20-year (10.8) and the duration of the uncallable 5-year bond (4.3).   [1] 
 
This suggests that the callable bond has an effective duration somewhere between the two 
(ie between that of a 5-year bond and a 20-year bond) ... [1] 
   [Maximum 10] 
 
(ii) Common features of OAS models 
 
Typically such models will have the following features: 
 
 a drift term is added to the short-term return generating process so that arbitrage-

free values are produced [1] 
 

 mean reverting models are used to limit the scope of the interest rates generated 
   [1] 
 
 variance reduction techniques are employed to cut down the number of sample 

paths necessary to get a good statistical sample [1] 
 

 representative path methods are also used to reduce computational time – a small 
representative number of interest rate paths are selected from the large number 
originally generated, and the security valued on each representative path.   [1] 

   [Total 4] 
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(iii) Factors that impact the pricing of CDSs 
 
In theory, the cost of a CDS should represent the difference between the yield on the 
corporate bond and the yield on an equivalent risk-free or government security. [1] 
 
CDSs are over-the-counter derivatives, and can have varying levels of liquidity and 
marketability.  The difference may account for the difference in yield margin. [1] 
 
CDSs also expose the buyer to a secondary credit risk, namely the counterparty risk of 
the CDS seller.  This may add to the cost of the CDS. [1] 
 
Because CDS portfolios can be designed to have a spread of counterparties, whereas a 
corporate bond investment is entirely exposed to the issuing company, this can also 
impact the pricing of the CDS. [½] 
 
Fashion can impact the pricing.  Sometimes the CDS (or corporate bond) market can 
receive bad press, making market participants avoid or sell investments in that market. 
   [½] 
 
CDSs are individually constructed, and may have a list of trigger events that include 
default, but also cross-default or credit down-grade.  The exact specification can affect 
the cost of the CDS. [1] 
 
CDSs may refer to a particular bond, or may offer the seller the option to deliver one of 
a range of bonds in the defaulting company.  This will affect CDS pricing. [½] 
   [Maximum 4] 
 
(iv) Circumstances in which bond will require refinancing 
 
If borrowing costs for the company in 2021 for the remainder of the period until 2036 are 
above 8% pa, then the company will not repay the 8% 2036 bond ... [½] 
 
... and it will run until maturity, or until the company’s borrowing rates fall below 8% pa 
in the intervening period. [½] 
 
The key is that early repayment is at the company’s discretion, and the bond need not be 
repaid if the company chooses not to redeem it. [½] 
 
In the situation where interest rates do fall below 8% pa, then the company should not be 
concerned at early repayment, because it will be able to refinance the bonds more cheaply 
than at present (ie interest rates will be lower).  [1] 
 
Thus this can only be an advantage to the company. [½] 
   [Total 3] 
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(v) Credit rating versus fundamental analysis and customer rating 
 
Credit rating of a bond is fundamentally about assessing the long-term risk that the 
company will not be able to pay the interest on, or the repayment of, a loan stock. [1] 
 
Bond holders do not benefit from the excess profits that a company may make above that 
required to make the necessary payments on the bond, therefore credit rating is less about 
assessing the potential for profit growth, and more about assessing risks. [1] 
 
Fundamental analysis is about assessing the potential for profits growth for a company, 
which will benefit the company’s equity shareholders (as well as the bondholders). [1] 
 
Equity shareholders are generally happy to accept an element of bankruptcy risk in order 
to gain the potential benefits of a successful company, and the profits that flow from that.
   [1]  
 
Rating a potential customer is about assessing the risk that the customer may not survive 
long enough to make good the payment on a trade. [1] 
 
This is generally a very short-term assessment as most trades are settled within 90 or 180 
days.   [½]  
 
A bond holder (and a credit rating agency) will look for risks from: 

 unexpected events (such as regulation or legislation, or indeed terrorism) that 
could render the company’s products obsolete  

 political risk to the company’s business 

 exposure to one specific sector or product which may lead to a risk of bankruptcy 
(ie diversity of operations) 

 the quality of the company’s assets, and whether they could be sold in a firesale 
in order to repay the bondholders 

 competition in the company’s market that might lead to losses 

 the company’s exposure to technology risk 

 the company’s cashflow yield on an annual basis 

 the quality of any assets that secure the debt, and on which there is a prior charge 

 the reliability of the company’s management in servicing debt in companies that 
they have worked in previously. 

   [½ for each good example, maximum 3] 
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On the other hand, fundamental analysts will look for: 

 potential growth in profits from an increase in market share from a company’s 
product 

 the history of the management in terms of growing profits in previous companies 

 the quality of the company’s product on the international markets, and its 
uniqueness 

 potential market and sector growth in the industry 

 the sources of finance for the company to fund its growth (internal cashflow, debt, 
or perhaps equity issues) 

 the ability of the company to contain or reduce its input costs to grow profits. 
   [½ for each good example, maximum 3] 
 
Credit rating a customer will revolve around assessing: 

 the available cashflow in the customer’s business 

 the customer’s good payment history 

 the customer’s bank balance (or overdraft) 

 the liquidity of the customer’s assets 

 the gearing of the customer and its ability to borrow in order to settle the trade. 
   [½ for each good example, maximum 2] 
 
Such ratings are often carried out by experts such as Experian ... [½] 
 
... although it is possible to carry out the analysis directly using basic formulae, such as 
Altman’s Z formula. [½] 
   [Maximum 12] 
 
(vi) The helpfulness of a structural model  
 
The structural model approach is a mathematical approach for valuing a company’s 
bonds, using the price and volatility information obtained from the company’s equity 
shares.   [1] 
 
It uses Black Scholes formula ... [½] 
 
(A further half mark available if the student states the formula.) 
 
... and can be mathematically complex. [½] 
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It relies on certain assumptions: 

 the company only has one tranche of bond outstanding [½] 

 the bond is a zero-coupon bond (otherwise the model can become mathematically 
intractable) [½] 

 the total economic value of the assets of the company is equal to the sum of the 
market value of the company’s equity shares and the economic value of its 
debt  [1] 

 the stock market capitalisation of the company’s equity accurately measures its 
economic value (ie that the market is efficient), ... [½] 

 ... which may not be the case if the company has many intangible assets that are 
hard to value [½] 

 the equity shares are liquid, allowing price and volatility information to be easily 
calculated. [½] 

 
The structural model could not be applied to any bonds that have an embedded option, 
such as the callable bonds in the question. [½] 
 
Indeed there would be little chance of introducing credit derivatives on bonds that have 
embedded options. [½] 
 
If there is an efficient market in the bond that is being assessed, there is little point in 
using a structural model to place an alternative value on the bond in order to price a CDS.  
The model is of greatest use for illiquid and unquoted bonds. [1] 
   [Maximum 4] 
 
 
Solution 5.3  

 (i) Estimate beta and calculate return on shares 
 
The beta of the equity shares can be estimated using the security market line. 
 

 ( )= + geared
i f eqR R ERPb  [1] 

 

 14% = 4% + geared
eqb (6%)  

 
Therefore the beta of the equity shares is 1.67. [1] 
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