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Subject CA1 
 
 

CMP Upgrade 2014/15 
 
 

CMP Upgrade 
 
This CMP Upgrade lists all significant changes to the Core Reading and the ActEd 
material since last year so that you can manually amend your 2014 study material to 
make it suitable for study for the 2015 exams.  It includes replacement pages and 
additional pages where appropriate.   
 
Alternatively, you can buy a full replacement set of up-to-date Course Notes at a 
significantly reduced price if you have previously bought the full price Course Notes in 
this subject.  The prices are given in Section 0 below.  Please see our 2015 Student 
Brochure for more details. 

 
This CMP Upgrade contains: 

 All changes to the Syllabus objectives and Core Reading. 

 Changes to the ActEd Course Notes, Series X Assignments and Question and 
Answer Bank that will make them suitable for study for the 2015 exams. 

 

0 Retaker discounts 

When ordering retaker-price material, please use the designated place on the order 
form or tick the relevant box when using the e-store. 
 
Students have the choice of purchasing the full CMP (printed or eBook) or just the 
Course Notes (printed).  You may need to add dispatch charges to the prices below. 
 

Product Retaker price 

2015 printed CMP for those having previously purchased the 
full-price Subject CA1 CMP 

£60 

2015 CMP eBook for those having previously purchased the 
full-price Subject CA1 CMP £20 (+VAT in EU) 

2015 printed Course Notes for those having previously 
purchased the full-price Subject CA1 Course Notes or CMP £45 
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1 Changes to the Syllabus objectives and Core Reading  

 
 

1.1 Syllabus objectives  
 
Syllabus objective 3.1.15 has been changed to:  
 
3.1.15 Describe how enterprise risk management can add value to the management of a 

business. 
  

1.2 Core Reading 
 
Chapter 11 
 
Pages 8, 11 & 17  
 
The following has been added on page 8 to the list of items that a written strategy 
document should include: 
 
 the policy for dealing with conflicts of interest. 
 
Corresponding changes have been made to the chapter Summary (page 11) and 
Solution 11.9 (page 17). 
 
Chapter 18 
 
Pages 7 & 14 
 
The following item on page 7 has been removed from the list of differences between 
investment trusts and unit trusts: 
 
 Management charges are usually higher for open-ended funds than 

closed-ended funds. 
 
Corresponding changes have been made to the chapter Summary (page 14). 
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Chapter 24 
 
Page 3 
 
The paragraph explaining the nominal return that an investor requires should be 
replaced with the following: 
 
The nominal return an investor requires from an asset is the sum of three 
components, based on a return in excess of inflation and a risk premium.  The 
risk premium on a particular asset class will depend on the characteristics of the 
asset and investors’ preferences, which will be largely driven by their liabilities.   
The risk premium in the equation below may cover any adverse feature of one 
investment relative to another for which investors require compensation: 
 
Pages 5, 6, 24 & 25 
 
The three references to “marketability” on pages 5 & 6 have been extended to 
“marketability and liquidity”.  Corresponding changes have been made to the chapter 
Summary (pages 24 & 25). 
 
Pages 17  21 
 
The entire section on notional portfolios has been removed, as has the final section of 
the chapter Summary. The solutions to self-assessment questions 24.9 – 24.12 are 
therefore no longer required. 
 
Chapter 27 
 
Pages 2, 11 & 15 
 
The “uncertainty of the liabilities” has been added in part (1) of the list of the 
principles of investment on page 2.  Corresponding changes have been made to the hints 
and chapter Summary on pages 11 & 15 respectively. 
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Chapter 36 
 
Page 7  
 
The following Core Reading has been added to the market-related approaches of 
Section 1.4. 
 
Asset-based discount rate 

An asset-based discount rate for the liabilities can be set where: 

 Assets are taken at market value.  An implied market discount rate is 
determined for each asset class, eg for fixed interest securities it may be 
the gross redemption yield, for equities it involves estimating the discount 
rate implied by the current market price and the expected dividend and/or 
sale proceeds. 

 The liabilities are valued using a discount rate calculated as the weighted 
average of the individual discount rates based on the proportions 
invested in each asset class. 

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

 
Chapter 42 
 
Page 12 
  
Section 6 has been renamed “Enterprise risk management” as have all other 
references to “Integrated risk management”. 
 
Page 13 
  
The following paragraph has been added to the “Managing risk at the enterprise 

level” section. 
 
Such an approach to risk management will enable the company to take 
advantage of opportunities to enhance value, ie if they understand their risks 
better they can use them to their advantage by taking greater (educated) risks in 
order to increase returns.  Enterprise Risk Management is not just about 
reducing risk – it is also about a company putting itself into a better position to 
be able to take advantage of strategic risk-based opportunities.  
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Chapter 43 
 
Pages 6 & 7 
  
The list of “Other similar measures” has been removed from the bottom of page 6, 
along with the first sentence of page 7. 
 
Chapter 47 
 
A large number of changes have been made to this chapter (most notably the removal of 
the details of the Basel Accords and the “cost of capital” approach to establishing a risk 
margin), and so the 2015 version of this chapter is attached at the end of this document. 
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2 Changes to the ActEd Course Notes  
 
 
Chapter 13 
 
Page 5 
 
The paragraph describing repos has been replaced by: 
 
A repo is a sale and purchase agreement.  It involves the sale of securities (usually 
government debt) by money market dealers to the central bank, tied to an agreement 
that the dealers will buy back the securities at a later date.  The action of the sale of the 
securities to the central bank leads to more cash being available in the markets and 
therefore drives down interest rates temporarily.  If the repo is the other way round (a 
reverse repo), such that the central bank agrees to sell and subsequently repurchase bills 
from the market then this leads to less cash being available in the markets and therefore 
interest rates will tend to increase temporarily.  
 
Chapter 28 
 
Page 32 
 
The convexity definition in Solution 28.12(ii) should be: 
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Chapter 33 
 
Page 23 
 
A bar has been added to the assurance function in the following formula for the 
expected present value of the benefits: 
 

1
43:20

£100,000EPV A=  
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Chapter 36 
 
Page 4 
 
Under the “Market basis” section, the first item should read: 
 
GRY (nominal) on index-linked government bonds = 5% pa 
of a 12-year term 
 
Page 7 
 
The following self-assessment question has been added after the new Core Reading 
about the asset-based discount rate. 
 

Question 36.1a  

Using the asset-based discount rate approach, calculate for the XYZ benefit scheme 
XYZ: 

(i) the value of assets 

(ii) the value of benefits  

(iii) the funding level. 

 
Solution 36.1a  

 (i) Assets are valued at market value:  

  $1,000,000. 

(ii) Liabilities are valued using the expected return on assets, ie the implied discount 
rate allowing for the scheme’s actual asset holding, ie 7% pa, and using a 
market-related price inflation rate p of 3.5% pa. 

 
12

1 1.07
125,000 ,  calculated at a rate of  1, : 1 3.38% 

1 1.035

$1,257,610.

i
a j ie pa

p
 +¥ = - - =

+

=

 

(iii) The scheme’s funding level  
 

  
Value of assets 1,000,000

79.5%.
Value of benefits 1,257,610

= = =  

 



Page 8  CA1: CMP Upgrade 2014/15 

 

© IFE: 2015 Examinations  The Actuarial Education Company   

Page 23 
 
The following row has been added to table on page 23. 
 

Asset-based discount rate Market value The discount rate is the 
expected return on assets, 
weighted by proportions 
held of each asset class.  
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3 Changes to the Q&A Bank 
 
 
Part 5 Questions 
 
Question 5.15 has been removed, and the subsequent question numbers amended 
accordingly. 
 
Part 5 Solutions 
 
Pages 11, 20, 25 
 
The term “marketability” has been expanded to “marketability / liquidity”. 
 
Part 10 Questions 
 
Question 10.21 has been removed, and the subsequent question numbers amended 
accordingly. 
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4 Changes to the X Assignments 

This section provides details of material changes that have been made to the 
2014 X Assignments, so that you can continue to use these for the 2015 exams.   
 
However, if you are having your attempts marked by ActEd, you will need to use the 
2015 version of the assignments. 
 
Assignment X3 Solutions 
 
The following bullet point has been added to Solution X3.1. 
 
 the policy for dealing with conflicts of interest [½] 
 
Assignment X5 Questions 
 
Question X5.9 has been removed, and the subsequent question numbers amended 
accordingly. 
 
Assignment X9  
 
All references to “integrated risk management” in Question X9.9 and the accompanying 
solution have been replaced with “enterprise risk management”. 
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5  Other tuition services 
 
In addition to this CMP Upgrade you might find the following services helpful with 
your study. 
 
 

5.1 Study material 
 
We offer the following study material in Subject CA1: 

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

 CA1 Bitesize 

 Flashcards  

 Mock Exam A and Additional Mock Pack (AMP) 

 Revision Notes  

 MyTest 

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

5.2 Tutorials 
 
We offer the following tutorials in Subject CA1: 

 a set of Regular Tutorials (lasting three full days) 

 a Block Tutorial (lasting three full days) 

 a series of webinars (lasting approximately an hour and a half each) 

 the Online Classroom (a valuable add-on to a face-to-face tutorial or a great 
alternative to a tutorial) 

 
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. 
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5.3 Marking 
 
You can have your attempts at any of our assignments or mock exams marked by 
ActEd.  When marking your scripts, we aim to provide specific advice to improve your 
chances of success in the exam and to return your scripts as quickly as possible. 
 
For further details on ActEd’s marking services, please refer to the 2015 Student 
Brochure, which is available from the ActEd website at www.ActEd.co.uk. 
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6 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 CA1@bpp.com 
or by fax to 01235 550085. 
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All study material produced by ActEd is copyright and is sold 
for the exclusive use of the purchaser.  The copyright is owned 

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

 
 

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

photocopy any part of the study material. 
 
 

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

 
 

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

profession or through your employer. 
 
 

These conditions remain in force after you have finished using 
the course. 
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Chapter 47 
 
 

Capital management (2) 
 
 

Syllabus objectives 
 
(3.5.3) Discuss the implications of the regulatory environment in which the business is 

written for provisioning and capital requirements. 
 
(3.5.4) Discuss different measures of capital needs. 
 
(3.5.5) Discuss the relative merits of looking at an economic balance sheet in order to 

consider the capital requirements of a provider of benefits on contingent events. 
 
(3.5.6) Discuss the use of internal models for assessment of economic and regulatory 

capital requirements. 

 
 

0 Introduction 

This chapter completes the topic of capital management by looking at modelling capital 
needs, in particular different measures of the capital required and the capital available 
to meet that requirement. 
 

Value of 
assets (on 
some basis)

Provisions 
to meet 

liabilities (on 
some basis)

Available 
capital Required 

capital

Free capital

 
 
Capital acts as a buffer against unexpected events and so the required capital should 
reflect the risks that a financial benefit provider faces.  There are many different bases 
on which the available and required capital might be assessed.  Two assessments of 
particular interest are regulatory capital and economic capital. 
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1 The regulatory environment 

Section 1.1 sets the scene for a discussion of regulatory capital requirements and some 
of the ideas it contains should be familiar from the material earlier in the course on 
determining provisions.  The following two subsections then outline two particular 
examples of regulatory capital regimes: 

1. Solvency II – which (when implemented) will govern capital requirements for 
insurance companies in the European Union. 

2. the Basel Accords – which are global banking capital requirements.  
 
 

1.1 Solvency capital 

A provider of financial benefits will need to hold reserves or provisions for: 

● liabilities that have accrued but which have not yet been paid 

● future periods of insurance against which premiums have already been 
received 

● claims already incurred but which have yet to be settled.   
 
One of the regulator’s roles is to ensure that financial promises made to 
members of the public are kept.  
 
For this purpose, the regulator will monitor the adequacy of the provisions that 
the provider sets aside against future liabilities.  It may even prescribe the basis 
(assumptions and methodology) by which these amounts are calculated.  Given 
that the future is impossible to predict, the assumptions will contain margins 
above those that might be assumed on a best estimate basis.  Further, to 
encompass this uncertainty, the regulator may require that the provider hold 
further “free” capital, ie not specifically to back liabilities, as a buffer for general 
adverse experience.   
 

Key information 
 
The total of: 

this additional capital in excess of the provisions established 

+ the margins between the best estimate basis and the regulatory liability 
valuation basis 

is called the solvency capital requirement. 
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In some countries, or for some types of financial provider, the solvency capital 
requirement comprises a highly prescriptive, prudent valuation basis with no or 
negligible additional amount.  In other regulatory regimes the basic provisions 
are established on a best estimate basis, and substantial additional capital needs 
to be held.  The security given by the regulatory regime is measured by the total 
of the two elements of the solvency capital required. 
 
Two possible regulatory regimes which result in the same total solvency capital 
requirement are illustrated below: 
 

Regulatory 
value of 
assets

Provisions 
on a best 
estimate 

basis

Additional 
capital 

requirement

Provisions 
on a prudent 

basis

Additional 
capital 

requirement
Solvency 

capital 
requirement

Free capital Free capital

 
 
 

1.2 Solvency II for insurers 

One example of a capital adequacy regime for insurance companies is 
Solvency II.  It is intended that Solvency II will be a required regulatory regime for 
all European Union states.   
 
Solvency II will succeed Solvency I(!).  Solvency I prescribes minimum additional 
solvency capital amounts that apply to EU insurance companies.  However, these 
additional solvency capital amounts are not very sensitive to the actual risks faced by 
insurance companies and they “sit on top of” provisions that vary considerably in their 
levels of prudence between the different EU member states with the result that the 
overall solvency capital requirement also varies considerably.   
 
Solvency II will be much wider ranging than Solvency I and consider more than just 
additional solvency capital amounts, eg it will include the determination of the value of 
the assets, the valuation of provisions and assessment of companies’ risk management 
systems. 
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The new framework will be based on three pillars: 

● quantification of risk exposures and capital requirements 

● a supervisory regime 

● disclosure requirements. 
 
Pillar 1 of Solvency II will include rules for valuing both the assets and provisions for 
liabilities and also the determination of two levels of capital requirement, ie a minimum 
capital requirement (MCR) and a solvency capital requirement (SCR).  These two are 
described further below. 
 
Whereas Pillar 1 is quantitative, Pillar 2 deals with qualitative aspects, eg a company’s 
internal controls and risk management processes.  The Pillar 2 supervisory regime 
includes monitoring visits to companies by the regulator. 
 
The Pillar 3 disclosure requirements include both public disclosure and private 
disclosure by the company to the regulator. 
 
Solvency II will establish two levels of capital requirements: 

● the Minimum Capital Requirement (MCR) — the threshold at which 
companies will no longer be permitted to trade  

● the Solvency Capital Requirement (SCR) — the target level of capital 
below which companies may need to discuss remedies with their 
regulators. 

 

Question 47.1  

Which will be bigger: the MCR or the SCR? 

 

Question 47.2  

Suggest examples of remedies that may be required in the event of a company breaching 
the SCR. 

 
The SCR and MCR both represent capital requirements that must be held in addition to 
the technical provisions and restrictions are placed on the quality of capital that can be 
used to cover these requirements. 
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The SCR may be calculated using a prescribed standard model or a company’s 
internal model, where the latter may be benchmarked against the output of the 
standard model.   
 
It is likely that considerable work will be needed to justify using an internal 
model, and all but the largest companies are likely to find that any reduction in 
capital requirements is more than offset by the work needed to support the 
internal model.  Thus it is likely that most companies will use the standard 
model, although there is likely to be significant variation: in the UK the majority 
are expected to use an internal model. 
 
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 Solvency II Directive will apply to all insurance and reinsurance companies 
with gross premium income exceeding €5 million or gross technical provisions 
in excess of €25 million. 
 
The timetable for implementation is currently uncertain.  At the time of writing 
(April 2014) it is planned to be operative from the beginning of 2016. 
 
 

1.3 The Basel Accords for banks and credit institutions 

While Solvency II provides solvency requirements for insurance companies’ 
risks, comparable measures of capital adequacy for banks are the Basel Accords 
issued by the Committee on Banking Regulations and Supervisory Practices of 
the Bank for International Settlements (BIS).    
 
These accords set requirements for the levels of capital that banks need to hold 
to reflect the level of risk in the business that they write and manage. 
 

Question 47.3  

What factors would you expect the regulator to take into account in assessing a bank’s 
risk profile and risk management systems? 

 
The Basel accord applies to all internationally active banks.  The current standard is 
Basel III. 
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2 Economic capital 

2.1 Economic capital requirements 

The approaches discussed in the previous section can be used to determine 
regulatory capital needs.  However a provider should not run a business solely 
on the basis of a regulatory requirement, and thus the concept of economic 
capital should be considered. 
 

Key information 
 
Economic capital is the amount of capital that a provider determines is 
appropriate to hold given its assets, its liabilities, and its business objectives.  
 
Typically it will be determined based upon: 

● the risk profile of the individual assets and liabilities in its portfolio 

● the correlation of the risks 

● the desired level of overall credit deterioration that the provider wishes to 
be able to withstand.  

 
This approach is also sometimes known as risk-based capital assessment.  The amount 
of economic capital required would be determined using an internal model, as described 
in Section 3.2. 
 

Question 47.4  

Why will a provider not wish to hold too large an amount of capital in excess of its 
economic capital requirement? 

 
Depending on the provider and its regulatory regime, either economic or 
regulatory requirements may drive the need for capital.  To meet the need for 
either economic or regulatory capital, various types of capital can be used.  The 
cost to a provider of the various forms of capital will depend on the level of 
relative risk exposure to the investor and on the availability of capital at any time 
in the market.  
 
The internal-ratings based approach of Basel II and the use of internal models for the 
SCR in Solvency II will enable companies to move their regulatory capital requirements 
to be more in line with their economic capital requirements (provided the regulator is 
satisfied with the quality of the internal model). 
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2.2 Economic balance sheet 

The basic economic balance sheet 
 
The first stage in a risk-based capital assessment for a provider is to produce an 
economic balance sheet.   
 

Key information 
 
An economic balance sheet shows: 

● the market values of a provider’s assets (MVA) 

● the market values of a provider’s liabilities (MVL) 

● the provider’s available capital, which is defined as MVA – MVL.   
 
The available capital is then compared with the economic capital requirement to 
assess the provider’s solvency status.   

 

Market 
value of 
assets

Market 
value of 
liabilities

Available 
economic

capital
Economic 

capital 
requirement

Free capital

 
 
Market values of assets are usually easily and instantly available from the 
financial markets.  
 
The determination of a market value for a provider’s liabilities is not so easy and 
a high level of judgment is required to determine market-consistent liability 
values.  One approach is to determine the expected value of the unpaid liabilities 
stated on a present value best estimate basis and to add a risk margin.  The risk 
margin could be determined using the “cost of capital” approach.  An alternative 
approach is to use option pricing theory, the detail of which is outside the scope 
of this course. 
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The value of using an economic balance sheet as a starting point for capital 
requirement assessment is that it starts with assets and liabilities both being 
assessed on the same, market-consistent, basis.  Other methods that involve a 
deterministic valuation of liabilities necessarily use a basis that does not set out 
to be market-consistent.  In particular most liability valuation bases used for 
supervisory purposes have an inbuilt prudential margin, to a greater or lesser 
extent, depending on the regulatory regime. 
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3 Models for assessing capital requirements 

3.1 Standard model 

The current legislation (ie Solvency I) requires a level of solvency capital which focuses 
primarily on underwriting risk.  Hence, it does not allow for the other risks that an 
insurer will be exposed to.   
 
Under the Solvency II standard model, the capital requirement is determined 
through a combination of stress tests, scenarios and factor-based capital 
charges.   
 
We discuss factor-based charges further below. 
 
The standard model allows for:  

● underwriting risk  eg premium, reserve, catastrophe, expenses and lapse 
risks 

● market risk  eg equity, property, interest rate, credit spread, currency, 
concentration and illiquidity risks 

● credit / default risk  including reinsurance default risk 

● operational risk  including reputational risk. 
 
The standard model under Solvency II is very complicated.   
 

Examples 
 
Underwriting risk 
 
The capital requirement for underwriting risk should allow for the level of risk arising 
from obligations in relation to the perils covered and the processes used in the conduct 
of business.   
 
Hence, for a life insurer for example, it should allow for mortality risk, longevity risk, 
disability risk, morbidity risk, annuity rate risk etc. 
 
The capital charge for underwriting risk shouldn’t only cover risks relating to the 
insured perils however.  For example, the insurer should hold sufficient capital to be 
able to withstand a specified increase in withdrawal rates. 
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These risks could arise from a variety of sources, eg from a revision of the claims 
process, changes in the legal environment or the state of health of the insured lives.  
(These risks are sometimes called “revision risks”.)    
 
Market risk 
 
The SCR should allow for market risk by analysing prescribed scenarios, for example a 
specified adverse movement in the market value of properties. Scenarios involve a 
number of related stresses being assumed to occur at the same time, eg a specified fall 
in equity values occurring together with a specified change in bond yields. 

 
Solvency II aims to assess the company’s net risk and determine its capital 
requirement after recognising all the risk mitigation arrangements the provider 
has in place. 
 
One of the aims of Solvency II is to set solvency standards that reflect a firm’s risk 
profile and encourage proper risk control.  In other words, an insurer with an efficient 
risk management process should be rewarded by having a lower capital requirement.  
Conversely, those companies with a higher risk profile should have a higher capital 
requirement. 
 
Factor-based charges 
 
Factor-based capital charges are a simple mechanism for determining capital 
requirements. 
 

Example 
 
Possible factor-based capital charges could be of the form: 

● factor   sum at risk – to determine a capital requirement in relation to mortality 
risk 

● factor   reserves – to determine a capital requirement in relation to inadequate 
reserves. 

 
 

Question 47.5  

What are the disadvantages of factor-based capital charges? 
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The Solvency II standard model for the SCR combines the factor-based capital charges 
and the stress and scenario tests to produce capital requirements in respect of each 
specified risk (underwriting, market, credit default and operational risks).   
 
The final SCR is less than the sum of these individual parts because of the impact of 
diversification, ie it is assumed that not all risks will occur at the same time.  The 
standard model specifies how the component parts should be aggregated allowing for 
these diversification benefits. 
 

Key information 
 
Using the standard model has the advantage that the Solvency Capital 
Requirement calculation is less complex and less time-consuming.   
 
However, using the standard model has the disadvantage that it aims to capture 
the risk profile of an average company, and approximations are made in 
modelling risks which mean that it is not necessarily appropriate to the actual 
companies that need to use it. 

 
 

Question 47.6  

On average, would you expect the standard model or an internal model to produce a 
higher capital requirement? 

 
 

3.2 Internal model 

As an alternative to using the standard model for deriving Solvency II capital 
adequacy requirements a company can use an internal model of its risks.  
Internal models aim to create a stochastic model that reflects the company’s own 
business structure.   
 
Internal stochastic models can also used for determining economic capital requirements. 
 
Internal stochastic models are more sophisticated than factor-based capital requirements 
and stresses and scenarios.  A stochastic model can be used to project a company’s 
balance sheet for each of a large number of future scenarios, which are intended to 
represent all the risks the company faces.  To do this a suitable stochastic model needs 
to produce internally-consistent possible future scenarios.  An advantage of such a 
model is that it can automatically allow for correlations between different risk scenarios. 
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A risk measure, eg a Value at Risk (or VaR), is then used to determine the capital 
requirement.  For example, the model could identify the worst 0.5% of future scenarios 
and the capital requirement may be to hold sufficient capital that the company is solvent 
in one year’s time with a 99.5% confidence level, ie a 99.5% one-year VaR. 
 
The standard model for the SCR in Solvency II is intended by the regulator to be 
calibrated to reflect such a VaR risk measure for a typical company. 
 
Companies can also use internal models: 

● to calculate economic capital using different risk measures, such as 
Value at Risk (VaR) and Tail Value at Risk (TailVaR) 

● to calculate levels of confidence in the level of economic capital 
calculated  

● to apply different time horizons to the assessment of solvency and risk  

● to include other risk classes not covered in the standard model. 
 
Recall that, for example, the 99.5% TailVaR measures the expected shortfall (in assets 
relative to liabilities) in the lower 0.5% tail of the distribution.  With this risk measure, 
companies would be required to hold sufficient capital to meet this expected shortfall. 
 

Question 47.7  

Suppose a particular company has an internal capital model that uses one-year 
99.5% VaR as the risk measure. 
 
The company is considering changing to a TailVaR risk measure to be targeted at the 
same stringency of required capital as for the one-year 99.5% VaR measure.  Would 
you expect the TailVaR confidence level to be greater or less than 99.5%? 
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Chapter 47 Summary 
 
Regulatory capital 
 
A regulatory solvency capital requirement is the total of: 

● the margins between the best estimate basis and the regulatory liability valuation 
basis 

● an amount of additional capital in excess of the regulatory provisions. 
 
The Basel Accord 
 
The Basel Accords set requirements for the amount of capital that banks need to hold to 
reflect the level of risk in the business that they write and manage. 
 
Solvency II 
 
Solvency II is also based on three pillars: 

1. quantification of risk exposures and capital requirements 

2. a supervisory regime 

3. disclosure. 
 
Solvency II will establish two levels of capital requirements: 

● Minimum Capital Requirement (MCR) – the threshold at which companies will 
no longer be permitted to trade  

● Solvency Capital Requirement (SCR) – the target level of capital below which 
companies may need to discuss remedies with their regulators. 

 
The SCR may be calculated using a prescribed standard model or a company’s internal 
model. 
 
Using the standard model has the advantage that the SCR calculation is less complex 
and less time-consuming.  However, the standard model has the disadvantage that it 
aims to capture the risk profile of an average company, and approximations are made in 
modelling risks which mean that it is not necessarily appropriate to the actual 
companies that need to use it. 
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Economic capital 
 
Economic capital is the amount of capital that a provider determines is appropriate to 
hold given its assets, its liabilities, and its business objectives.   
 
It is an internal, rather than a regulatory, capital assessment. 
 
Typically it will be determined based upon: 

● the risk profile of the individual assets and liabilities in its portfolio 

● the correlation of the risks 

● the desired level of overall credit deterioration that the provider wishes to be 
able to withstand.  

 
In an economic balance sheet: 

● assets and liabilities should be valued at market rates, and the excess of the 
assets over liabilities (ie the available capital) should be compared to the 
economic capital requirement 

● one way to calculate the market value of liabilities is to use the present value 
best estimate basis and add on a risk margin. 

 
Internal models 
 
Internal models are used to calculate economic capital requirements and may be used to 
determine the Solvency II SCR (provided the internal model gains regulatory approval). 
 
Internal models aim to create a stochastic model that reflects a company’s own business 
structure.  
 
Companies can use internal models: 

● to calculate economic capital using different risk measures, eg VaR and TailVaR 

● to calculate levels of confidence in the level of economic capital calculated  

● to apply different time horizons to the assessment of solvency and risk  

● to include other risk classes not covered in the standard model. 
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Chapter 47 Solutions 
 
Solution 47.1  

The SCR will be greater than the MCR.   
 
If the amount of an insurance company’s available capital is less than the MCR, the 
company is technically insolvent.  If the amount of available capital is greater than the 
MCR but less than the SCR, this provides an indicator that action should be taken to 
prevent technical insolvency. 
 
 
Solution 47.2  

In the event of a company breaching the SCR, proposed remedies would need to 
increase the amount of available capital or to reduce the company’s levels of risk.  
Examples include closing to new business and moving to a more matched investment 
position. 
 
 
Solution 47.3  

Factors the regulator could take into account in assessing a bank include: 

● reviews of the work of internal and external auditors 

● 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. 
 
 
Solution 47.4  

Capital has a cost, ie the providers of the capital will require a return on their capital.  
All else being equal, holding a larger amount of capital means that a given level of 
profits is spread more widely amongst the providers of capital. 
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Solution 47.5  

The disadvantages of factor-based capital charges include: 

● the large number of factors required to capture all the risks insurance 
companies may face 

● the factors may be chosen to be appropriate for a typical insurance company 
with typical risks – they are unlikely to be suitable for all companies 

● the simple calculation may not be appropriate to deal with some types of risk, 
eg catastrophes 

● to retain an appropriately stringent capital requirement in different conditions, 
the factors would need to be updated in the light of changing conditions, 
eg changing asset values. 

 
 
Solution 47.6  

As the standard model is known to be an approximation, it is likely to lead to a higher 
capital requirement than an internal model for most companies (as the regulators would 
prefer the approximations to result in companies holding too much rather than too little 
capital). 
 
 
Solution 47.7  

As the TailVaR risk measure looks at the size of the expected shortfall in a specified 
tail, rather than the expected shortfall at the confidence limit itself, the equivalent 
TailVaR confidence level would need to be less than 99.5% (eg the equivalent TailVaR 
confidence level may be 99.0%). 
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