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CMP Upgrade 2019/20 
Subject SA3 

CMP Upgrade 

This CMP Upgrade lists the changes to the Syllabus objectives, Core Reading and the ActEd 
material since last year that might realistically affect your chance of success in the exam.  It is 
produced so that you can manually amend your 2019 CMP to make it suitable for study for the 
2020 exams.  It includes replacement pages and additional pages where appropriate.  
Alternatively, you can buy a full set of up-to-date Course Notes / CMP at a significantly reduced 
price if you have previously bought the full-price Course Notes / CMP in this subject.  Please see 
our 2020 Student Brochure for more details. 

This CMP Upgrade contains: 

 all significant changes to the Syllabus objectives and Core Reading. 

 additional changes to the ActEd Course Notes and Assignments that will make them 
suitable for study for the 2020 exams. 
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0 Changes to the Syllabus objectives 

This section contains all the non-trivial changes to the Syllabus objectives.   

The following syllabus objectives have been added: 

1.3.9 Non-modelled catastrophe.  

1.4 Outline the particular actuarial features of annuities in non-life insurance (also known as 
Periodic Payment Orders (PPOs)).  

1.5 Suggest possible emerging risks and disruptors and their impacts on the general insurance 
market.  
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1 Changes to the Core Reading and ActEd text 

This section contains all the non-trivial changes to the Core Reading and ActEd text.  

Chapter 2 

Page 2 

The last bullet point of Core Reading gives further examples of cover provided by the State. 

Section 9 

Many changes have been made to this section.  Replace pages 31–38 with those contained at the 
end of this Upgrade. 

Chapter 3 

Page 5 

It has now been proposed that the implementation date of IFRS 17 be delayed by one year, until 
1 January 2022. 

Chapter 4 

Section 3 

The term ‘Delegated Acts’ has been amended to ‘Delegated Regulations’ in a number of places. 

Page 22 

In the section on ‘SCR by standard formula – structure and risk charges’, which starts on this page, 
some of the occurrences of ‘risk charge’ have been replaced by ‘capital requirement’. 

In the last paragraph on page 22, change ‘SCR’ to ‘capital requirement’. 

Page 26 

The symmetric adjustment example now reads: 

For example, the symmetric adjustment as at 31 December 2018 was -6.34%, reducing the 
Global equity and Other Equity stresses from 39% and 49% to 32.66% and 42.66% 
respectively. 
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Chapter 5 

Page 6 

Delete the first sentence of Core Reading. 

Section 4 

The new version of the Actuaries’ Code has now been implemented, adding the ‘speaking up’ 
principle.   

Section 5.2 

The  non-mandatory resource material ‘Whistleblowing – a guide for actuaries’ has been replaced 
by ‘Speaking up – a guide for members’, and ‘Conflicts of interest – a guide for actuaries’ has been 
replaced by ‘Conflicts of interest – a guide for members’.  However, the description of this 
guidance is otherwise unchanged. 

Chapter 9 

There have been many changes to this chapter.  Replace it with the pages at the end of this 
Upgrade. 

Chapter 11 

Replace pages 15 to 34 with pages 15 to 22 at the end of this Upgrade.  Pages 23 to 34 will no 
longer exist.  If you so desire, you could update the chapter summary pages to reflect the changes 
in these revised pages, but it is not vital. 

Chapter 17 

Some of the links in this chapter have changed.  You can find up-to-date further reading lists and 
links are provided on the IFoA website. 

Glossary 

In the definitions of Actual total loss and Constructive total loss, delete the reference to the 
Marine Insurance Act 1906. 

Change the definition of Anti-selection to: 

Anti-selection arises from an asymmetry of information between policyholder and insurer 
where the former has more knowledge of the negative aspects of the risks presented than 
the latter.  This allows a policyholder in a higher risk group to purchase insurance on the 
same terms as someone in a lower risk group.  This will usually be because the 
underwriting requirements do not distinguish between these two groups.  

At the end of the definition of Business interruption insurance, add ‘(not to be confused with 

bodily injury insurance)’. 
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Change the definition of Claims handling expenses to: 

The expenses incurred in handling and settling claims.  An alternative term used is ‘loss 
adjustment expenses’. 

Loss adjustment expenses may be split into allocated loss adjustment expenses (ALAE) 
and unallocated loss adjustment expenses (ULAE) depending on whether the expenses can 
be allocated to specific claims.  For example, ALAE may include legal fees for settling a 
claim, whereas ULAE may include the staffing costs of a claims department. 

Change the definition of Claims made policy to: 

A policy that covers all claims reported to an insurer within the policy period irrespective of 
when the incident occurred.  The policy will usually only cover claims that took place after a 
specified retroactive date, typically the date that the policy was first taken out.  The type of 
cover provided by such a policy is known as claims made cover. 

Add the following definition of Claims occurring policy: 

A policy that covers all claims that occur within the policy period irrespective of when the 
claim is made. 

Change the definition of Closed year to: 

In the case of fund accounting a closed year is an underwriting year that has reached the 
stipulated period for closure.  In the Lloyd’s market, a closed year is one that has been 
closed by reinsurance to close (RITC).  See related open year. 

At the end of the definition of Discovery period, change ‘employers liability or professional 

indemnity’ to ‘D&O insurance’. 

Change the definition of Events not in data to: 

Events that have not occurred in the historical claims experience but should be allowed for 
in a best estimate that allows for all possible future outcomes.  This could include, for 
example, extreme events such as meteor strikes and volcanic eruptions, and latent 
liabilities such as pollution and asbestos-related diseases. 

Change the definition of Parameter uncertainty to: 

Uncertainty in a model deriving from the uncertainty in the values of the input parameters.  
This may be because the parameters are based on historic data and cannot be known 
exactly. 

In the definition of Verticalisation, add that this is common within aviation insurance. 

At the start of the list of abbreviations, add: 

These abbreviations are intended as an aid for understanding.  Exam questions will not be 
set on the abbreviations that appear in only this list and are not covered elsewhere in the 
Core Reading.    

From the abbreviations list, delete BHF, CUE, MIB, ONS, and RMS (Risk Management Solutions).  
Add IAN – International Actuarial Note, and RAD – Risks attaching during.  Change MPL to 
Maximum probable (or possible) loss.  
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Delete the following from the Glossary: 

 Fidelity guarantee insurance 

 Grossing-up factor 

 Home foreign business 

 LMX spiral 

 Motor Insurers Bureau 

 Operating ratio 

 Road Traffic Act 

 Time and distance reinsurance 

 UK Guarantee Fund 

 Underwriting ratio. 

Products Appendix 

Two pages have been added, covering Cyber risk.  They are included at the end of this Upgrade. 
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2 Changes to the X Assignments 

There have been no significant changes to the X Assignments. 
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3 Other tuition services 

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

3.1 Study material 

We also offer the following study material in Subject SA3: 

 Flashcards 

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

 Mock Exam and AMP (Additional Mock Pack). 

For further details on ActEd’s study materials, please refer to the 2020 Student Brochure, which is 
available from the ActEd website at www.ActEd.co.uk. 

3.2 Tutorials 

We offer the following tutorials in Subject SA3: 

 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 2020 Student Brochure, which 
is available from the ActEd website at www.ActEd.co.uk. 

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 SA3@bpp.com. 
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9 Annuities in non-life insurance (Periodic Payment Orders) 

In particular circumstances, a general insurer will pay out a claim as an annuity rather than 
as a lump sum.  This may be a legal (court) requirement to indemnify the beneficiary in this 
way, or it may be a policy condition, or it may be an optional choice of the claimant. 

This section mainly deals with the UK scenario as an example.  In the UK, claims settled in 
this way are known as periodic payment orders (PPOs).  Many of the features of these 
claims can be applied to other annuity payments in other territories.  In this subject, for 
simplicity, we refer to non-life annuities as PPOs. 

A PPO is an order made by a court to pay compensation to the victim of an accident, or act 
of malpractice, in the form of a series of regular payments rather than a single lump sum. 

PPOs bring complications to the actuarial community because of the extra considerations needed 
when valuing them, most notably the uncertainties surrounding: 

 the size and term of the payments

 investment (including inflation) considerations

 impacts on capital requirements

 impacts on reinsurance recoveries

 longevity risk

 credit risk.

The claims that give rise to PPOs are those that involve people who have been seriously 
and permanently injured, particularly those who will have continuing care and treatment 
needs for the rest of their life.  PPOs are more commonly awarded to young claimants, 
where the impact of the injury on the claimant’s future life expectancy is more uncertain.  

The alternative to awarding a PPO in this case would be to pay a lump sum claim.  However, given 
the uncertainties listed above, the lump sum could very easily be insufficient, or conversely more 
than enough.  By paying a claim as a series of payments, it is hoped that the needs of the claimant 
would be met more appropriately. 

PPOs are rare in claims of value less than £1m, although they are not entirely unknown.   

PPOs were introduced in the UK in 2005.    

Prior to this date, an early form of PPOs, called ‘structured settlements’, was sometimes used for 
such claims.  These were effectively an (optional) annuity, and had very different characteristics 
and legal implications to the PPOs that we know today. 

However, the number of PPO awards grew significantly from 2008, following a landmark 
court case in which PPOs were permitted to be linked to an index related to a claimant’s 
care costs (‘ASHE 6115’) rather than retail price inflation. 

The court case in question was Thompstone vs Thameside & Glossop Acute Services NHS Trust, 
2008.    

In commercial insurance, most PPOs arise from motor insurance. 
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Bear in mind that the number of motor PPOs in the UK is not huge in terms of frequency – we’re 
talking only a few dozen each year.  Claims sizes, of course, are far more severe.  In other 
countries, eg Ireland, PPOs have only recently been introduced.  Motor PPOs are common as it’s 
relatively easy for really serious injuries (mainly brain trauma) to occur from a road traffic 
accident.   

They can also be awarded for personal injury in other liability classes, such as employers’ 
liability, although they are less common due to limits of liability on the cover negating the 
money management benefit of having regular payments, as these would stop once the limit 
of liability was hit. 

Remember from your studies of Subjects SP7 and SP8 that the statutory minimum level of cover 
in the UK for employers’ liability is £5m per event. 

PPOs are also common in medical negligence, and in the UK, NHS Resolution (the body 
responsible for claims against public sector medical staff) has a large portfolio of PPO 
claims. 

PPOs can also occur on public liability business.   

A PPO will normally be in the form of a specified sum to be paid every year until death, 
inflated in line with an inflation index designed to reflect the type of inflation relevant to the 
award.  Some PPOs have stepped payments, which are adjustments to the annual 
payments, such as when a child reaches maturity, when care needs may change.   

Stepped payments are particularly common in spinal injury cases.  This is because: 

 this form of injury sees the most deterioration in mobility as a consequence of the ageing 
process 

 the care needed / provided will change considerably at certain life-stage events, such as 
retirement, when the requirement to be so active diminishes, or when State care 
availability changes.   

An alternative to awarding a PPO is to award a lump sum.  There may be a legal requirement 
in certain cases to award a PPO.  In the UK, if the court authorises a lump sum in place of a 
PPO then the calculation of the lump sum is based on a prescribed set of mortality tables 
and discount rate (the Ogden tables).  

Ogden Tables (officially called ‘Actuarial Tables with explanatory notes for use in Personal Injury 
and Fatal Accident cases’) are also defined in the Glossary.   They have been in use since the turn 
of the century, but are called Ogden Tables after Sir Michael Ogden QC, the chairman of the 
working party that developed them. 
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9.1 Advantages and disadvantages of PPOs 

There are a number of advantages and disadvantages of PPOs compared to an alternative 
lump sum, and these differ from the viewpoint of the insurer and the claimant. 

 The relative value of the lump sum and the PPO may be different depending on the 
specific circumstances and risk averseness of the insurer and the claimant. 

For example, a claimant may much prefer a lump sum if they have urgent need for 
immediate cash, for example to pay off a large loan. 

 Claimants may find the utility of a large capital lump sum important, but must 
balance this against the risk that the money will run out while they are still in need of 
the benefits. 

This is a longevity risk, which will affect both the claimant and the insurer.  Life insurers 
are not so worried about this risk as they are able to pool the risk amongst many policies.  
A general insurer with maybe only one PPO does not have this opportunity. 

 Investment risk: An insurer with a PPO bears investment risk as it may be difficult or 
impossible to match assets to liabilities.  The nature of the longevity risk from a set 
of lives that will typically be young, and often impaired, makes it difficult to match, 
especially in a small portfolio.  In the UK, the liabilities are often linked to an 
earnings index, and there are no matching assets.  The long-term nature of many 
PPOs reduces the appropriateness of any reasonable ‘match’ even further. 

 On the other hand, a claimant who takes a lump sum alternative suffers the 
investment risk if they attempt to replicate the payments they would receive from a 
PPO. 

 A motor insurer may expect a handful of PPOs each year. However, they stay on the 
balance sheet until the claimant dies which could be a very long period.  The 
remainder of the motor book will be mainly short term, which means that the 
reserves for PPOs will build up over time as a proportion of the overall book. 

 The capital requirements for the insurer may be high due to the increased 
uncertainty from longevity, and non-matching of investment returns from assets to 
inflation, especially over the long term.  

 Due to the long-term nature of PPOs, there is a significantly increased risk of 
reinsurer failure over the lifetime of the PPO, and hence the credit risk is significant. 

Credit risk is made more complicated by the possibility of multiple compensators within 
one PPO.  Depending on whether they are jointly liable, the default of one compensator 
might impact the others. 

 Under Solvency II, there are additional reporting requirements for non-life annuities, 
which are essentially treated as life business once they come into payment. 
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9.2 Reserving for PPOs 

Before deciding on a methodology and basis for reserving, it is important to consider the 
purpose of the valuation, for example: solvency, accounting, budgeting, commuting or 
otherwise transferring liability.  Different purposes may justify different approaches. 

Commutations are discussed in Chapter 12, Exit strategies.  Valuing PPOs for solvency purposes is 
complicated, and is discussed further later in this chapter. 

Like life annuities, payments are expected to be paid regularly in the future, depending on 
annuitant survival, and to be linked to an inflation index.  Because of the long term nature of 
the liabilities, and also for consistency with the alternative lump sum benefits, reserves will 
also typically be discounted to a present value. 

Different approaches will be needed for annuities in different stages of development: 

 annuities currently in payment

 incurred claims that have been reported, but it may not yet be known whether they
will be settled as PPOs

 incurred claims that have not yet been reported, of which some proportion may be
settle as PPOs.

If there are annuity payments within the triangles this will distort development patterns.  It 
will usually be appropriate to strip out any such payments from the triangle and value these 
separately. 

This is as you would expect for any large claims, or claims that potentially have different 
development patterns from attritional claims. 

Annuities currently in payment 

In most instances, a cashflow model should be used to value annuities in payment.  A 
valuation model should take account of at least the following:  

 current annuity level

 any step up over time

 indexation

 life expectancy of the claimant

 appropriate mortality table to use, including allowance for the impairment

 discount rate – which may be term dependent

 reinsurance.

There are several possible ways of allowing for impaired mortality.  Typically, mortality rates 
will be based on a standard published table, with allowance for impaired mortality by 
loading the mortality rates, either by an additive or multiplicative adjustment, or by 
adjusting the age of the claimant.  The life expectancy would be based on evidence given by 
the medical expert in legal proceedings. 
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About 25% of PPOs are valued using normal mortality rates.  For the impaired lives that make up 
the other 75% of PPOs, there are many data sources that are used to supplement the medical 
expert’s opinion – although of course data is relatively scarce. 

A cashflow model can model reinsurance recoveries explicitly.  Most reinsurance contracts 
have specific indexation clauses that cover PPOs, which complicates the net cashflows.   
Reinsurance contracts may also include a capitalisation clause in respect to PPOs which 
state that if a PPO settles, at some point in the future, the reinsurer will pay its cedant a 
lump sum to remove the PPO liability from their book. 

Due to the gearing effect of excess of loss reinsurance, the valuation of PPOs is even more 
important for reinsurers than direct insurers. 

Future PPOs 

As well as allowing for PPO claims currently in payment, allowance should be made for 
large claims that may eventually become PPOs. 

The cost of settling a claim as a PPO can be very different to settling it as a lump sum and 
this difference should be reserved for on claims that will eventually settle as PPOs but have 
yet to do so.  This covers claims that have not been settled but have been recognised as 
‘large’, and potential PPOs.  Also, a reserve may need to be set aside for claims that have not 
been recognised as large yet, and claims that have not yet been reported.  

The extra amount that they should reserve for the claims that are going to be settled as 
PPOs is commonly called ‘the uplift’. 

The uplift severity can be calculated from an insurer’s average extra cost of settling a claim 
as a PPO opposed to a lump sum, provided that the insurer has settled enough claims as 
PPOs, or alternatively from a market benchmark.  The main factor here is the difference 
between the discount rate that the insurer uses to value a PPO, and the discount rate that 
would be used to calculate the award if it were paid as a lump sum.  Note that it is possible 
for the uplift to be negative if the insurer uses a lower discount rate than that used to 
convert to lump sums. 

Assumptions will also have to be made regarding the frequency of claims settling as PPOs 
(‘propensity’).  The insurer may have little data on which to base this assumption and will also 
need to take care with using industry benchmark data because of differences between the 
policy mix and claims processes of different insurers.  Propensity should also depend on the 
discount rate that is used to settle lump sums – if a claimant would receive a higher lump sum 
as the alternative to a PPO, then they are less likely to settle as a PPO. 

A corresponding ‘uplift’ should be made for claims that have not yet been reported that will 
become PPOs – this may be done as an adjustment to the standard IBNR projection. 
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9.3 Capital implications and Solvency II 

Solvency II will be discussed in detail in Chapter 4. 

The capital implementations of non-life annuities under Solvency II are complex because of 
the long-term nature of the liabilities and because many of the risks are not easily 
hedgeable, for example longevity risk and inflation risk.  

As noted above, the capital requirements for the insurer may be high due to the increased 
uncertainty from longevity, and non-matching of investment returns from assets to inflation. 
Due to the long-term nature of PPOs, the credit risk is significant. 

Although the time horizon of the Solvency II capital measure is only one year, it is still 
important to consider how to treat these longer term uncertainties.  This is especially the 
case for the Own Risk and Solvency Assessment (ORSA) and for management information. 
A model that does not allow for them will find it difficult to pass the Use Test.  

The Use Test was mentioned in Subject SP7 and will again be described in Chapter 4.  Suffice to 
say at this stage, that it is a regulatory requirement to show that a capital model is being used 
extensively throughout an insurer’s business.  ORSA is also described in Chapter 4. 

As an example, for Solvency II (covered later in Chapter 4), the 1 in 200 stress test for longevity 
risk under the standard formula SCR is to assume that mortality rates drop by 20%. 

In addition, the long-term risks inherent in running off PPOs will affect the risk margin, and 
to calculate it properly will require a full investigation. 

Again, the risk margin is covered further in Chapter 4. 
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10 Glossary items 

Having studied this chapter, you should now ensure that you are able to explain the following 
Subject SA3 Glossary items: 

 Actual total loss 

 Constructive total loss. 
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Valuation bases 

 

 

 

 

Syllabus objectives 

3.1 Determine appropriate bases for valuing the insurance liabilities of a general insurer 
in order to produce: 

 annual accounting and statutory returns 

 management accounts. 
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0 Introduction 

This chapter considers some different types of accounts and the valuation bases used for these 
accounts.  Some of the material was introduced in Chapter 4 (Legislation), so you may want to 
familiarise yourself with that chapter again.   

The fundamental consideration is: ‘What are we trying to achieve with our assessment of the 
reserves?’, so the main influence on the valuation basis we choose to use will be the purpose of 
the accounts, for example, solvency monitoring. 

There are three types of accounts discussed in this chapter: 

 financial statements (often called published or annual accounts)

 statutory returns (mainly post-Solvency II)

 management accounts.

Accounts for taxation purposes were discussed earlier in the course. 

Section 5 gives details of a major new piece of accounting guidance expected to come into force 
in 2022. 
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1 Financial statements  

The Companies Act 2006 forms the primary source of UK company law.  All UK public companies 
have to prepare accounts to satisfy this act, and insurance companies (who also need to follow 
the Insurance Accounts Directive regulations) are no exception.   

Most insurers produce accounts for publication on an annual basis.  The accounts are public 
knowledge, and are often referred to simply as ‘published’ or ‘annual’ accounts, or ‘financial 
statements’.   

Although the Companies Act gives guidance on what must be produced by UK companies, there is 
some flexibility on the calculations, which may follow UK generally accepted accounting principles 
(GAAP) or International Financial Reporting Standards (IFRS).  Insurers in other countries may also 
follow other local guidance.  The bottom line is that insurers can use a variety of bases – this issue is 
currently being addressed and is covered later in this chapter. 

The accounts have to be audited.  In Subject SP7, we learned that accounts will generally follow five 
concepts: 

 going concern 

 accruals basis 

 consistency 

 prudence and realisation 

 separate valuation of assets and liabilities. 

The financial statements of a general insurer are based on local generally accepted 
accounting principles (GAAP).  For EEA states, the local GAAP for general insurers is based 
on how the member state has adopted the Insurance Accounts Directive.  

The financial statements comprise of a balance sheet, a profit and loss account, and notes 
to the accounts.  

The main items in the assets side of the balance sheet are typically: investments, 
reinsurers’ share of technical provisions, debtor items, other assets, and prepayments and 
accrued income (which includes deferred acquisition costs).  

The main items on the liabilities side of the balance sheet are typically: capital and reserves 
(or ‘gross technical provisions’), provision for other risks, and creditor items. 

The Profit and Loss (P&L) account is generally divided into the: 

 technical account for general business 

 non-technical account. 

Other items given in Companies Act accounts in the UK are the cashflow statement, the directors’ 
report and the auditors’ report. 
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The general business technical account typically shows: 

 earned premiums and other income (gross and reinsurance) 

 net claims incurred 

 net operating expenses and other technical charges 

 investment income (but this is normally first recognised in the non-technical 
account). 

These items should be familiar to you from your studies of Subject SP7.  They will not necessarily 
match those shown in other types of accounts. 

In the case of a composite insurance company, there will also be a technical account for 
long-term business. 

The accounts should give a true and fair view of the company’s finances (ie its balance 
sheet) at the end of a financial year and the profit (or loss) for the financial year.  This is for 
the benefit of shareholders, policyholders and anyone else who has business dealings with 
the company. 

A financially sound insurer will be more attractive to both brokers and policyholders, all other 
things being equal, than a company in financial difficulty. 
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2 Statutory returns 

We introduced statutory returns in Chapter 4.  This section just acts as a reminder. 

Statutory returns are the accounts that are submitted to the regulators.  Prior to implementation 
of Solvency II, they were also known as PRA Returns, Insurance Annual Returns, FSA Returns and 
(a long time ago) DTI Returns.  They were made in terms of the Insurance Companies Act and 
Regulations. 

The statutory returns under Solvency II will differ from annual accounting because the 
liabilities are calculated on differing bases, for example under Solvency II there are no 
unearned premium reserves (UPR) nor deferred acquisition costs (DAC).   

As we saw in Chapter 4, there are many differences.  The most significant difference in terms of 
liability calculations is that the liabilities on the old basis were generally prudent and 
undiscounted, whereas under Solvency II they are best estimate and discounted. 

The statutory returns under Solvency II comprise a public exposure element and a private 
reporting element to the supervisory authority.  The public disclosure part of the statutory 
returns is called the Solvency and Financial Condition Report (SFCR).   

We discussed the SFCR in Chapter 4. 

The SFCR comprises a significant number of templates (providing analyses of the assets, 
technical provisions, other liabilities, premiums and expenses at company level and class of 
business level) and narrative information on subjects set out in the regulations (eg business 
and performance, system of governance, risk profile).   

These templates are called Quantitative Report Templates (QRTs). 

The private reporting element comprises the SFCR plus additional detail. 

This was the RSR, also discussed in Chapter 4. 

The public exposure element of the returns has been, and will continue to be, publicly available 
and in a prescribed format, so that other individuals and companies who are interested in the 
company will be able to make use of the information.  These other users will include: 

 intermediaries 

 competitors and consultants. 

The returns might also be studied by interested: 

 policyholders and prospective policyholders 

 shareholders and prospective shareholders. 
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3 Management accounts 

The purposes of internal management accounts are to: 

 determine profitability for each class 

 determine the need for rating revisions and assist in carrying them out 

 project the company’s financial position, including profit testing.   

In fact, they could be for just about any purpose, including also analysis and/or various 
projections of, for example: 

 claims and exposure 

 expenses 

 reserves 

 reinsurance performance 

 movement rates 

 business mix 

 business volumes and results by source of business. 

They will normally use best estimates for the values of assets and liabilities, and remove 
margins when valuing the outstanding claims.  The liabilities may also be discounted at an 
appropriate rate of interest.  Management may also set up explicit contingency reserves that 
may not be appropriate in statutory accounts, but are useful for internal reporting purposes. 

For class-level or risk group-level analyses the rate of discount and allocation of investment 
income should vary between groups, according to the assets held notionally for each group.  If 
reserves are not discounted, the projected levels of income from each class should be shown.  On 
a cashflow forecast split by future time period, for example, there is no need to discount the 
future payments. 

Management accounts may look at future cashflows rather than compare the values of 
assets and liabilities at a fixed point of time.  Even if it is looking at such streams of income 
from the assets, it would still be concerned about any major fluctuation in its immediate 
market values, given the impact that such movements would have directly on solvency 
calculations and on the perceptions of regulators and rating agencies.   

The perceptions of third parties are very important for insurers.  An insurer with dubious financial 
strength (on paper) can find itself downgraded, and possibly bankrupt within a short space of 
time, even if its immediate cashflow situation is satisfactory.  To prevent this happening, many 
insurers invest much more securely (eg in fixed-interest bonds) than you would think given the 
length of their liabilities. 
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As well as best estimates, the managers are also likely to consider a variety of possible bases, to: 

 indicate the sensitivity of the results to changes in assumptions 

 investigate worst-case scenarios 

 consider prospective results on Companies Act and statutory returns bases. 

Regular management accounts are likely to be required each month and/or quarter.  Special 
investigations could be required at any time.  There will be variations between one company and 
another depending on both the attitude of management and the practicality and expense, given 
the systems available in a given company.  For example, a modern integrated computer system 
for a general insurer may be able to produce many forms of management account at the press of 
a button (although there is some doubt as to whether, even these days, systems have been put in 
place to make this possible!). 
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4 Discounting 

Question 

Using your recollection of earlier subjects, list the advantages and disadvantages of discounting 
reserves. 

Solution 

Advantages of discounting: 

 show best estimate of true profitability and solvency 

 enable more meaningful comparison of short-tail and long-tail classes 

 more realistic emergence of profits 

 encourages more considered contingency reserves 

 increases apparent solvency. 

Disadvantages of discounting: 

 need to estimate future interest rates 

 need to estimate claim payment pattern 

 no implicit margins available so less prudent 

 not all funds are available to invest, eg broker balances 

 accelerates tax payments 

 may be a sign of weakness. 

 
4.1 Solvency II 

Under Solvency II, the technical provisions comprise a best estimate plus a risk margin.  
The cashflows in the best estimate must be discounted to allow for the time value of money 
in accordance with Solvency II rules. 

This was discussed in detail in Chapter 4. 

4.2 Financial statements 

The remainder of this section applies to discounting in the financial statements. 

The rules regarding discounting can vary country by country.  For example, under UK 
GAAP, explicit discounting is permitted if the expected average term from the accounting 
date to final settlement of claims is at least four years.  This may be particularly relevant for 
annuities for non-life business (PPOs in the UK). 

PPOs were discussed in Chapter 2. 
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If an insurer discounts liabilities it must have adequate data at its disposal to construct a 
reliable model of the rate of claims settlements.   

If there is not adequate data available to construct a reliable model, then the results produced 
will be very uncertain.  It would not then be appropriate to disclose discounted (and smaller) 
reserves bearing in mind this uncertainty. 

Many (but not all) insurers do not discount in their financial statements. 

4.3 Deciding on the rate of discount to use 

Prudence, given the assets held 

An insurer should observe a degree of caution in deciding on the rate of discount.  This 
should not normally exceed the return expected to be achievable on the investments.  The 
degree of caution will depend on the purpose of the accounts. 

Note that expected returns could vary significantly over time (eg changes in short-term returns 
over the last few years). 

Tax 

Usually, the insurer does not need to deduct tax from the discount rate because claims are 
tax deductible. 

Consistency over time 

A fixed rate from year to year makes comparisons simpler, and would often be the method 
favoured by accountants. 

Business written 

These considerations may result in the rate of discount varying by class and currency of 
business. 

For example, long-tailed liabilities should be matched by long-term investments, suggesting that 
the return on those investments should be the basis of a suitable discount rate. 

Elaborate attempts to apportion assets between classes are almost certainly spurious, given the 
uncertainties over future claim payments and investment returns.  In practice, therefore, a 
method using approximations is likely, even if the aim is to present a reasonably realistic picture, 
eg in management accounts. 
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4.4 Implications of discounting reserves 

Discounting reserves is simply like reserving on a weaker basis so: 

 technical reserves are smaller 

 profits are brought forward  

 apparent solvency is larger. 

Recall the form of a typical profit and loss account: 

  gross premiums written 

  less reinsurance ceded 

 = net premiums written 

  plus unearned premium b/f (net of reinsurance premiums) 

  less unearned premium c/f (net of reinsurance premiums) 

= Net earned premium  

  gross claims paid 

  less reinsurance recoveries 

 = net claims paid 

  less outstanding claims b/f (net of reinsurance recoveries) 

  plus outstanding claims c/f (net of reinsurance recoveries) 

less Net incurred claims 

less Expenses 

plus Increase in DAC 

= Underwriting profit 

plus Investment return (on insurance funds) 

= Insurance profit 

plus Investment return (on ‘free’ reserves) 

= Operating profit 

less Tax 

= Post-tax profit 

less Dividends 

= Retained profits 

Before turning the page, you might want to think about which of the above items would change if 
the company introduced discounting. 
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Introducing discounting: what changes? 

Net earned premium: no change.  Unearned premiums would probably not be discounted unless 
the class of business warranted it, eg extended warranty. 

Net claims paid: no change. 

Outstanding claims b/f: no change  this is the reserve brought forward from last year. 

Outstanding claims c/f: reduced by discounting (assuming positive discount rate!). 

Net claims incurred: smaller (as outstanding claims c/f is smaller). 

Expenses: no change. 

Increase in DAC: no change. 

Underwriting profit: bigger (as outstanding claims c/f is smaller). 

Investment return: there is no change to the sum of the two components of investment return, as 
the total assets available for investment are unchanged.  However, as the split between technical 
reserves and free reserves is now different (technical reserves are reduced), there might be a 
change in the allocation of investment returns between the insurance funds and the free 
reserves. 

Operating profit: bigger (as outstanding claims c/f is now smaller). 

Tax: no change, unless the HMRC basis for charging this company tax also changed. 

Dividends: should not change (unless as a result of higher disclosed profit managers choose to pay 
out more). 

Retained profit: bigger (as outstanding claims c/f is now smaller), but this might be partially offset 
if the tax item is increased. 

Summary and the effect on the balance sheet 

Discounting reserves makes no change to the cashflows into or out of the company, assuming tax 
and dividends are unchanged.  We are effectively just moving funds within the balance sheet from 
the (now smaller) technical reserves to the (correspondingly larger) free reserves.  Because of the 
mechanics of accounts, this balance sheet transfer and the higher disclosed profit are precisely 
the same thing. 
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Question 

Explain the picture if the company had been discounting for many years. 

Solution 

Again there is no (first order) change in cashflows.  (Secondary effects, eg to tax and dividends are 
still possible.) 

This time the outstanding claims reserve brought forward is also smaller than it would have been 
with no discounting.  The new incurred claims are smaller if the reduction in the carried forward 
reserve dominates.  This is likely if: 

 the business is growing, and 

 the claims run-off is at least as long tailed as before. 

The effect on underwriting profit similarly depends on the rate of growth. 

Once again, though, we can be sure that technical reserves are lower, so free reserves are higher.  
Retained profits will have been higher at some stage (eg the year discounting was introduced), 
even if they were not last year. 

 
The introduction of discounting in setting reserves does not affect the actual performance 
of the insurer (other than any loss of income on the earlier payment of tax).  It affects the 
reporting of the results.  However, management may take different actions based on the 
apparently improved results.  This could materially affect the results in later years. 

4.5 Calculation of discounted reserves 

The examiners expect candidates to be able to: 

 apply a rate of discount to an emerging flow of claim payments  either given or 
projected  to calculate a discounted reserve 

 calculate accounts to demonstrate the effect of the rate of emergence and the 
eventual extent of profit. 
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5 IFRS 17 

5.1 Introduction 

So far in this subject, you will have noticed that there are many different types of accounts: 

 statutory returns for the regulator, which were different pre- and post-Solvency II 

 management accounts, which have no regulation 

 tax accounts for HMRC (or other tax authority) 

 published accounts for shareholders, etc, which might use a variety of bases. 

For published accounts, there has always been concern about the inconsistency in bases, 
particularly now that Solvency II has changed the basis used in statutory returns.  For this reason, 
the IASB has been developing the existing (IFRS 4) accounting principles, resulting in a 
forthcoming new set of accounting standards called IFRS 17.  Other reasons for the change 
include: 

 a desire to be consistent  
– between different insurance contracts 
– between insurers, globally if possible 
– between insurers and non-insurers, so that investors can make more informed 

decisions 

 a desire for increased transparency 

 a better understanding of the obligations, risks and performance of insurance contracts.  

This section outlines the main IFRS 17 requirements for non-life insurance and reinsurance 
companies.   

The International Financial Reporting Standards (IFRS) are accounting standards issued by 
the International Accounting Standards Board (IASB) and the IFRS Foundation. 

IFRS 17 was published in mid-2017.  The Core Reading in this chapter presents a summary of the 
full text.  The full text is available for purchase from the IFRS website. 

The IFRS 17 standard will be effective from 1 January 2022.   

The original implementation date was 2021, but this has been delayed a year.  Lloyd’s may move 
at a later date, based on European Standards. 

Companies are permitted to implement the standard prior to this date, subject to certain 
conditions.  For the first year-end (ending 31 December 2022), a comparison needs to be given 
with equivalent figures for the year ending 31 December 2021. 
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5.2 Objectives 

The objectives, set out in section 1 of the standard, are:  

‘IFRS 17 Insurance Contracts establishes principles for the recognition, measurement, 
presentation and disclosure of insurance contracts issued.  It also requires similar 
principles to be applied to reinsurance contracts held and investment contracts with 
discretionary participation features issued.  The objective is to ensure that entities provide 
relevant information in a way that faithfully represents those contracts.  This information 
gives a basis for users of financial statements to assess the effect that contracts within the 
scope of IFRS 17 have on the financial position, financial performance and cashflows of an 
entity.’ 

5.3 Scope 

The standard applies to insurance and reinsurance contracts issued by an entity and to 
reinsurance contracts that an entity holds.  The standard defines insurance contracts as 
‘contracts under which the entity accepts significant insurance risk from another party (the 
policyholder) by agreeing to compensate the policyholder if a specified uncertain future 
event (the insured event) adversely affects the policyholder’. 

The standard also provides exact definitions of ‘significant insurance risk’ and ‘insurance contract’.  

The standard does not apply in many instances, eg it doesn’t apply to employer pension 
arrangements (for which other standards may apply). 

5.4 Level of aggregation 

IFRS 17 specifies a level of aggregation, that is, the grouping of insurance (or reinsurance) 
contracts into a single bucket, referred to as a ‘portfolio’.  This creates sets of portfolios 
that are subsequently measured using one of the two prescribed measurement methods. 

These two prescribed measurement methods are described in the next section.  By using different 
methods for different portfolios, we can apply a key principle, which will be that we should not 
recognise profit until services are provided, yet losses need to be recognised immediately. 

A portfolio should be an aggregation of contracts that are subject to similar risks, managed 
together and have been issued not more than a year apart (covering one underwriting year). 

Next, an insurer is required to separate contracts of each portfolio into the following three 
additional groups, based on the likelihood of the contracts becoming loss-making or 
‘onerous’ (defined below): 

 contracts that are onerous when measured at initial recognition 

 contracts that are profitable at initial recognition and have no significant risk of 
becoming onerous 

 contracts that could subsequently become onerous. 

The insurer may use more detailed groupings if it wishes – the above is the minimum level of 
grouping. 
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If an insurer is obliged to price certain groups of contracts equally (for example, in the EU, males 
and females), then the insurer does not have to split these into onerous (eg the males who may 
have worse expected experience) and non-onerous contracts. 

Initial recognition refers to the point in time when the contract is first recognised as an 
insurance obligation.  This is the earliest of the following dates: 

 the beginning of the coverage period 

 the date when the first payment from the policyholder becomes due or has been 
received 

 the time when the insurer determined that a given group of contracts is onerous.   

Notice the subtle difference to Solvency II, which was covered in Chapter 4.  Under Solvency II, a 
contract is recognised on the date that the insurer is obliged to accept it (at ‘legal obligation’). 

For example, suppose we are doing a valuation on 31 December.  Solvency II models will include 
(more or less) all contracts that incept on the following day, since they will have already become 
legal obligations.  However, IFRS 17 would only consider these contracts if the premium was due 
(or received) already, or the contracts were deemed onerous (and were legally obliged). 

5.5 Measurement 

IFRS 17 sets out three methods of measuring insurance contracts: the General 
Measurement Model, the Premium Allocation Approach and the Variable Fee Approach – 
although the Variable Fee approach is only relevant to life insurance contracts so will not be 
discussed here. 

General Measurement Model 

The General Measurement Model is a default model in the new standard.   

This default model will apply to the majority of insurance contracts, but most general insurers will 
probably use the Premium Allocation Approach, discussed later.  The calculation of the General 
Measurement Model covers both expired and unexpired risks. 

It is also referred to as the Building Block Approach as it measures an insurance contract 
by breaking it down into individual blocks.  These cover: 

 future cashflows that arise from provision of insurance contract 

 discount rate to reflect the time-value of money 

 a risk adjustment element for non-financial risks 

 a Contractual Service Margin (CSM) that represents unearned profit. 
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You will notice that these elements look remarkably like those in the calculation of liabilities for 
Solvency II purposes, covered earlier in the Course Notes.  This should be no surprise given the 
aims of IFRS 17 that we discussed earlier.  However, given the different purposes of the two 
accounts, it should also be no surprise that there are differences.  For example: 

 IFRS 17 is less prescriptive than Solvency II – for example, under Solvency II there is no 
choice of method. 

 Solvency II allows the recognition of future profit to a certain extent (see later). 

 Contract boundaries (mentioned above and below) are different. 

We now discuss each of the above ‘blocks’ in more detail. 

Estimates of future cashflows 

This is very similar to the Solvency II calculation, at least in principle. 

The insurer is required to identify all cashflows that fall within the boundary of contracts in 
a group.  The point at which a contract boundary ends is: 

 the time when the entity can either change the price or the level of benefits of the 
policy; and 

 the pricing of premiums for coverage up to the date when the risks are assessed 
does not take into account the risks that relate to periods after the reassessment 
date. 

In other words, the contract boundary ends once the insurer can change the price and/or the 
benefits, or when the premium covering the period to date ignores future risks.  

In practice, the concept of the contract boundary relates to the insurer’s ability to re-price a 
contract.  For some products, renewals are guaranteed and policyholders do not have to go 
through an assessment at renewal.  However, an insurer could review the prices based on 
all the risks in a portfolio considering all active risks until the next renewal.   

Discount rate 

You may remember that in Solvency II, the discount rate was prescribed.  In IFRS 17, it is up to the 
insurer what discount rate to use, subject to the following principles. 

IFRS 17 requires that all cashflows are adjusted by a discount rate that should: 

 reflect the time value of money, the characteristics of the cashflows and the liquidity 
characteristics of the insurance contracts; 

 be consistent with observable market prices for financial instruments that have 
cashflows consistent with those of the insurance contracts in question; and 

 exclude factors that influence market prices, but not the insurance contracts’ 
cashflows. 
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An entity can use two approaches to determine the discount rate: 

 bottom-up approach 

A discount rate is determined by adjusting a reference risk-free yield curve to reflect 
differences in the liquidity characteristics of the financial instruments underlying the 
reference rate and those of the insurance contract.  The reference risk-free yield 
curve should be based on an appropriate currency and have no or negligible credit 
risk.   

 top-down approach 

A discount rate is derived from a yield curve on a reference portfolio of assets and 
adjusted for characteristics that are not relevant to insurance, for example duration 
differences or market premium for credit risk.  An adjustment for differences 
between the liquidity characteristics of the reference portfolio and the insurance 
contract is not required. 

In other words: 

 a bottom-up approach starts with a risk-free yield curve and then loads an illiquidity 
premium 

 a top-down approach starts with a gross yield on a reference portfolio, and reduces this 
for factors not relevant to the liabilities (eg default risk). 

Notice that these two approaches will not necessarily produce the same result.  We expect most 
insurers will find a top-down approach unsuitable due to the difficulty of finding suitable 
replicating portfolios. 

Risk Adjustment 

You may remember from Chapter 4 that in Solvency II, liabilities were loaded with a risk margin, 
which is calculated using a prescribed cost of capital rate of 6%.  IFRS 17 is not as prescriptive. 

The Risk Adjustment reflects a compensation that an insurer requires for bearing the 
uncertainty about the amount and timing of cashflows.  It relates to non-financial risks only, 
for example insurance risk, lapse risk and expense risk.  The Risk Adjustment indicates the 
amount an entity would require to make it indifferent between fulfilling a fixed liability or a 
variable liability with the same expected present value. 

The standard does not prescribe any specific methods for determining the Risk Adjustment.     

However, insurers will be required to disclose percentiles, an approach already used in Australian 
regulation.  There is a view that insurers will ‘follow the herd’, and all gravitate towards targeting 
the same percentile, for example, 75%. 
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Question 

What is the main benefit and drawback to the insurance market if insurers do this? 

Solution 

The main benefit is consistency between insurers, so that both internal and external stakeholders 
can make comparisons of relative risk between companies and over time. 

The main drawback is that the percentile may not be appropriate for a particular entity. 

 
Although an insurer can use its discretion when deciding the Risk Adjustment, remember that it 
still has to abide by standard accounting concepts.  For example, it should try to have a consistent 
methodology. 

Contractual Service Margin 

For unexpired risks, IFRS 17 requires insurers to calculate a Contractual Service Margin (CSM).  
There is no equivalent concept in Solvency II.  The aim of the CSM is to recognise losses on 
onerous contracts immediately (see later), but to not allow recognition of future unearned profit.   

The Contractual Service Margin is the unearned profit that relates to the period after the 
balance sheet date.  A positive Contractual Service Margin indicates expected profit and is 
earned over time as the insurer fulfils its obligation.  A negative Contractual Service Margin 
indicates a loss, and is recognised immediately in the profit or loss.   

So for a profitable contract, the CSM is set to be that expected (positive) profit, and so makes the 
profit appear to be zero in the accounts. 

The positive CSM is released over time as profit is earned, until the end of the coverage period, 
when the CSM will be zero.  After the end of the coverage period, any future profit or loss from 
run-off will flow straight through to the income statement in the accounts. 

Onerous contracts 

Onerous contracts are those which are expected to be loss making at initial recognition.  
These are required to be grouped separately and have the expected loss recognised 
immediately in the profit or loss.   

In other words, for loss-making contracts (where you would normally expect to see a negative 
CSM), the CSM is set to zero, effectively recognising the loss immediately. 

Contracts that were profitable at initial recognition could become onerous at subsequent 
measurement.  This is generally driven by changes in assumptions, for example by sudden 
adjustments in regulatory discount rates. 

The likelihood of requiring an onerous contract reserve is significantly higher than that of 
requiring an AURR.  This is because of the higher granularity required for IFRS 17. 
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Reinsurance contracts 

A common historical accounting technique has been to use approximations in order to quantify 
the effect of reinsurance on the accounts.  With IFRS 17, there is a need to be a little more 
rigorous. 

Reinsurance contracts issued are treated similarly to the insurance contracts, but must be 
accounted separately from the underlying insurance contracts.   

There are subtle differences to allow for the peculiarities of reinsurance contracts, for example 
the claims basis of the reinsurance contract (eg risks attaching or losses occurring) and the type of 
reinsurance (eg proportional or non-proportional). 

Premium Allocation Approach 

The Premium Allocation Approach is an alternative, simplified measurement model under 
IFRS 17.  Insurers are allowed to use it if, and only if, at initial recognition: 

 they have reasonable expectation that the Premium Allocation Approach would not 
produce a measurement of liability materially different from the Building Block 
Approach model; or  

 every contract in the group of modelled contracts has a coverage period of one year 
or less. 

The materiality threshold mentioned above is not specified in the standard, and so is open to 
interpretation.   

The liability for remaining coverage measured at initial recognition is the amount of premiums 
unearned net of insurance acquisition costs. 

So, for this approach, the liability for expired risks is calculated as in the Building Block Approach, 
but the liability for unexpired risks is simply taken instead to be premiums unearned.  However, 
for very uncertain classes of business (for example, political risks), note the restriction in the first 
bullet point above may make the Premium Allocation Approach inappropriate. 

One major advantage of the Premium Allocation Approach is that the CSM is not required.  As the 
unwinding of the CSM over time could be a difficult calculation, many insurers might prefer to use 
this simpler approach.  However, if the materiality threshold mentioned above is close by, it may 
be safer to use the Building Block Approach from the start. 
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5.6 Disclosure 

Remember that one of the aims of IFRS 17 was to increase transparency.  This is effected through 
a number of disclosures within the accounts, which explain generally how things have been 
treated and/or calculated. 

Disclosures cover additional information that insurers are required to disclose in the notes 
to financial statements.  These include the impact of contracts on an entity’s financial 
position, financial performance and cashflows, and qualitative and quantitative information 
provided regarding: 

 the amounts recognised in financial statements  

 significant judgements and changes in those judgements and 

 the nature and extent of the risks within the scope of the contracts. 

An insurer is required to disclose significant judgements, and changes in judgements, used 
to measure insurance contracts, including inputs, assumptions, estimation techniques, 
methods and inputs to those methods used for measurement of insurance contracts.   

A specific disclosure is the approach used to determine the risk adjustment, and the 
confidence levels represented by the risk adjustment.  

An insurer is required to disclose information that will allow users of financial statements to 
evaluate the nature, amount, timing and uncertainty of future cashflows.  

Finer details about all these disclosures can be found in the full IFRS 17 text, although they will 
generally only be of interest to those preparing the accounts. 
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6 Glossary items    

Having studied this chapter you should now read the following Glossary items: 

 Technical account  general business. 
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The chapter summary starts on the next page so that you can 
keep all the chapter summaries together for revision purposes. 
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Chapter 9 Summary 

We need to use a valuation method and basis to place values on assets and liabilities so that, 
for example, we can determine profitability and/or solvency. 

Financial statements for shareholders consist of a balance sheet and a profit and loss 
account.  The profit and loss account is divided into a technical and non-technical account. 

Statutory accounts are produced for the regulators.  Under Solvency II, the SFCR is the public 
disclosure part of the statutory returns. 

Management accounts are usually on a best estimate basis, with no margins, and 
discounted. 

We might decide to discount if: 

 the purpose of our valuation is suited to it (eg for decision making) 

 we don’t want excessive prudence 

 contingencies have been allowed for explicitly 

 liabilities were not so short as to make the effect immaterial. 

Discounting is simply reserving on a weaker basis, so: 

 technical reserves are smaller 

 profits (and tax) are brought forward 

 apparent solvency is larger. 

We decide a suitable discount rate after considering: 

 the purpose of the accounts 

 the level of prudence wanted 

 the class and currency of the business involved 

 consistency with inflation assumptions 

 the assets held and the returns expected 

 discount rates used previously 

 the impact on tax. 
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Chapter 9 Summary continued

IFRS 17 is expected to come into effect at the start of 2022, aiming to ensure that an entity 
provides relevant information that faithfully represents insurance contracts.  It will apply to 
insurance and reinsurance. 

Contracts will be grouped into portfolios, and measured using either a Building Block 
Approach (BBA) or, more likely, a Premium Allocation Approach (PAA). 

The BBA is split into blocks: 

 Future cashflows (subject to different boundary conditions to those in Solvency II) 

 Discounting (using a bottom-up or top-down approach for the discount rate) 

 Risk Adjustment (compensation for bearing risk, using discretion) 

 Contractual Service Margin (to recognise losses but not profit on unexpired risks). 

The PPA is a simpler, optional method, which replaces the BBA for unexpired risks with an 
unearned premium reserve.   

Measurement of reinsurance contracts is similar with a few modifications. 
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Chapter 9 Practice Questions 

9.1 You are given the following data in respect of claims originating from recent years, split by year of 
payment (in £ millions): 

  paid in year: 2017 2018 2019 

  2017    20   50   10 

accident 2018       30   55 

year  2019        25 

Calculate the reserve you would hold at 1/1/20 if you were told to discount future claim amounts 
assuming 6% per year investment return.  You may assume that the 2017 accident year is fully run 
off. 

9.2 Comment on the suggestion: 

 ‘Discounting is a neat way of creating money out of nothing.’ 

9.3 Explain what may influence the valuation basis that a UK general insurer uses for the statutory 
returns. 

9.4 A company decides to discount reserves for its financial statements.  State the merits and 
demerits of each of the following bases for determining the rate of interest: 

(i) fixed 12% 

(ii) base rate at year end 

(iii) return on high coupon long-term gilts 

(iv) actual return achieved over the financial year 

(v) return expected by investment manager over next year.  

9.5 (i) Define underwriting profits and insurance profits in the context of a general insurance 
 company.    

(ii) A small UK general insurance company which writes a number of different classes of 
direct business has, in the past, only quantified underwriting profit by class of business.  
Outline the problems that would arise if the company decided to produce a schedule of 
insurance profits by class of business.  
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9.6 (i) Give the main reasons why a United Kingdom proprietary direct insurance company that 
 accounts for all its business on a one-year basis may show different profits in its taxation 
 accounts and Companies Act accounts.   [6] 

(ii) Outline the ways in which a general insurer can create a cautious valuation basis within its 
Companies Act accounts. [3] 

(iii) Discuss the implications of using a very conservative valuation basis for: 

(a) a financially strong company writing predominantly household and private motor 
business 

 (b) a rapidly expanding company writing mainly liability business 

(c) a contracting company which writes a wide range of international business. [9] 
    [Total 18] 

  

Exam style 
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9.7 As a consulting actuary, you have been asked to assess the value of the company on behalf of a 
major American insurer who is considering making a bid for the UK company.  Your client is 
looking for an indication of the likely value so that it can decide whether to conduct a more 
thorough investigation into the potential acquisition. 

Using the data below (which shows key items from the Companies Act accounts): 

(i) Derive an estimate, with reasons, of the value of the company. [21] 

(ii) Describe the major areas of uncertainty. [6] 

(iii) Describe the main items of further information that your client will need when 
determining the value of the company. [13] 

£m 2014 2015 2016 2017 2018 2019 

Gross premium written 378 434 513 677 850 1007 

Net premiums written 264 341 403 537 696 846 

Claims incurred 194 256 302 384 479 579 

Underwriting result (31) (49) (46) (52) (31) (9) 

Investment income 38 48 51 60 70 83 

Insurance result 7 (1) 5 8 39 74 

Profit before taxation 22 19 30 34 74 113 

Net profit 16 14 20 23 48 76 

Dividend 12 13 14 16 21 26 

Total invested assets 709 835 941 1187 1365 1580 

Capital and reserves 380 441 524 650 715 768 

Free reserve ratio 144% 129% 130% 121% 103% 91% 

     [Total 40] 

  

Exam style 
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9.8 A small proprietary general insurance company writes a number of different classes of direct 
business. 

The company wishes to embark on a period of rapid expansion of its insurance business, including 
an entry into London Market business.  It intends to identify the preferred classes for expansion 
on the evidence of the underwriting profits for each class in its accounts, which are not 
discounted. 

The general manager of the company has asked you, as an independent actuary, to advise it on 
the proposed expansion, including: 

(a) the preferred classes for expansion, and 

(b) the financial implications of the expansion on the company and its shareholders. 

Discuss the matters that you will need to cover in your report. [41] 

9.9 The figures in the following table show the development to 31 December 2019 of the paid loss 
ratios for a given Lloyd’s syndicate that writes mainly personal accident and kidnap and ransom 
insurance. 

Year of Development year 
account 0 1 2 3 4 5 6 

2013 13 42 66 89 97 99 99 
2014 26 68 94 121 132 134  
2015 17 52 69 83 86   
2016 22 55 73 90    
2017 13 39 62     
2018 16 43      
2019 23       

 
The underwriter has projected ultimate premiums (in £m) for the seven years as 21.2, 36.4, 34.5, 
16.4, 15.3, 18.2 and 24.7 respectively.  The underwriter’s report to you, as at 31 December 2019, 
also states that their latest estimates of the ultimate loss ratios for the years 2015 to 2019 are, 
respectively, 87.0, 102.8, 82.1, 77.0 and 110.0. 

(i) Show that the estimate, using the basic chain ladder method, of the ultimate loss ratio for 
the syndicate for 2019 is 125%, and find the corresponding figures for each other year of 
account.  State any assumptions that you are making. [10] 

(ii) By using the underwriter’s initial figures, estimate ultimate loss ratios for 2015 to 2019 
using the Bornhuetter-Ferguson technique. [8] 

(iii) Comment on the differences between your answers in (i) and (ii), and suggest briefly how 
you might decide which figures to quote as your final result. [5] 

 

Exam style 

Exam style 
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(iv) A large general insurance company shows in its published accounts, for very similar lines 
of business, loss ratios for 2013, 2014 and 2015 of 91.2%, 116.6% and 104.4%, 
respectively.  Explain briefly the main reasons why it is not clear from the information 
provided whether business written in 2014 by the company or the syndicate was the 
more profitable. [7] 

    [Total 30] 

9.10 (i) Describe the principles underlying the following three accounting methods used by UK 
 general insurance companies in their Statutory Returns: 

 accident year accounts 

 two year funded accounts 

 three year funded accounts. 

 Explain briefly why some classes are better suited to one accounting method than another 
and list the classes normally accounted under each method in the Statutory Returns. [17] 

(ii) The following tables relate to the direct motor account of Company A, a UK general 
insurance company. 

Underwriting year 2017 2018 2019 

Gross written premium (£m) 250 300 350 

Average commission rate  17.5% 17.5% 17.5% 

Expenses (£m) 20 25 30 
 

Estimated ultimate claims as a 
% of gross earned premium 

2017 2018 2019 

First year 80% 85% 70% 

Second year 70% 70%  

Third year 65%   
 

45% of premiums gross of commission are earned in the year of writing.  There was an 
unearned premium carried forward at year end 2016 of £90m. 

Company A has placed a quota share reinsurance treaty with Company B, a London 
Market reinsurer that accounts for inward proportional treaties on a three year basis.  The 
percentages of earned premium reinsured for 2017, 2018 and 2019 were 20%, 30% and 
25% respectively.  A and B have agreed to an overriding commission of 25% of the 
reinsurance premiums paid. 

 Company B relies on Company A’s estimates of premiums and claims. 

 

Exam style 
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 (a) Calculate the underwriting result for this class for company A for each of the three 
years shown, both gross and net of reinsurance. [10] 

(b) Calculate the contribution that this contract has made to the underwriting result 
of company B in each of the three years.  Assume for this purpose that B does not 
allocate any expenses to this treaty, and ignore the effect of any other 
proportional treaties that B may have written.  State clearly any other 
assumptions you make. [11] 

(c) Reconcile the underwriting results of companies A and B, and comment on the 
reconciliation. [6] 

    [Total 44] 

 
  



SA3-09: Valuation bases Page 31 

The Actuarial Education Company © IFE: 2020 Examinations 

Chapter 9 Solutions 

9.1 Using the BCL method to complete the accumulated claims triangle, we get: 

 0 1 2 

2017 20 70 80 

2018 30 85 97 

2019 25 78 89 
 
The outstanding claim payments are therefore 65 in 2020 and 11 in 2021. 

If we assume that claims are paid on average at the mid-point of the calendar year, the 
discounted reserve at 1/1/20 is: 

    1 2 3 265 1.06 11 1.06 73   

9.2 As in other actuarial fields, changing the basis may change our perception of the position, but it 
does not change the true position. 

Yet again: you can’t make money just by changing bases! 

9.3 Factors influencing the statutory valuation basis include: 

 guidance given by the PRA, ie the returns must be on a run-off basis, conservative, etc 

 the basis used last year 

 bases used by competitors 

 the size of the minimum capital requirement (especially if the solvency margin is close to 
this) 

 if the solvency margin is close to the statutory minimum, the PRA may impose more 
restrictions 

 the degree of certainty regarding the liabilities 

 economic conditions, eg inflation, investment returns. 
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9.4 (i) fixed 12% 

 + simple and consistent from year to year 
 – would not be allowable by the regulators 
 – probably imprudently high 
 – doesn’t reflect actual assets held and the returns expected from them 

(ii) base rate 

 + reflects current short-term interest rates 
 + almost appropriate for very short-term liabilities 
 – probably imprudent (especially when base rates are high?) 
 – inappropriate for liabilities with more than three-month term (and discount rate is 

 more important for longer terms) 
 – doesn’t reflect actual assets held but a fairly good proxy 
 – inconsistent from year to year 

(iii) long gilts 

 + reflects current rates 
 + almost appropriate for long-term liabilities 
 – possibly imprudent 
 – inappropriate for short-term liabilities 
 – doesn’t necessarily reflect actual assets held 
 – some inconsistency from year to year 

(iv) last year’s return 

 + reflects assets held over last year (and now?) 
 – possibly imprudent 
 – historical, so not necessarily appropriate for future 
 – inconsistent from year to year 

(v) expected return next year 

 + reflects assets currently held 
 + the best method under the regulations 
 + appropriate for short-term liabilities 
 – subjective (and could be wrong!) 
 – possibly imprudent, especially for longer terms 
 – inconsistent from year to year 
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9.5 (i) Definitions 

Underwriting profit – the profits produced by the insurance business before any allowance is 
made for investment income, ie premiums less claims less expenses. 

Insurance profit – the profits produced by the insurance business after allowance for investment 
income generated by the insurance funds, ie claims reserves and premium reserves.  

(ii) Problems 

Problems to be resolved (solution depends on purpose of the accounts) include: 

 Calculating / estimating the reserves appropriate for each class.  To get ‘realistic’ results by 
class, the reserves should be discounted.  

 Deciding the rate of discount.  Arguably the rate should differ for the different classes 
depending on the term and the assets backing the liabilities, but in practice the company 
won’t tailor investments to classes with this much precision.  

 There are a number of other potential problems in choosing the discount rate, eg the desire 
for consistency from year to year versus the need to reflect the expected returns from the 
assets; and should the rate be prudent?  

 How much investment income is credited – does it differ for the classes to reflect the actual 
returns on the assets held for the class or do we work on a risk-free return and attribute 
investment profits to the shareholders?  

 How are capital gains treated?  Realised gains may be capitalising profits from many years 
whereas full allowance for unrealised gains is imprudent (market values may drop and some 
tax will be paid on realisation).  Perhaps crediting a notional return to include investment 
gains would be best. 

9.6 (i) Reasons for difference 

Purpose 

The accounts have different purposes (establishing tax versus reporting to shareholders), so there 
is no reason why the accounting principles should be exactly the same. [1] 

Reserving bases 

HMRC may not allow a UPR set up by the company in published accounts.  Company may also 
hold an AURR.  This may not be allowable by HMRC (because they’re pre-funding an expected 
future loss, which isn’t accepted under usual tax principles), good evidence will be required if it is 
to be accepted.   [1½] 

HMRC may feel that the reserves for reported claims and IBNR are conservative. [½] 

HMRC won’t allow reserves for indirect expenses for outstanding claims. [½] 
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Published accounts may show the whole amount of any release from equalisation reserves, 
whereas tax accounts will have this spread over 6 years. [½] 

Other 

Certain expenses won’t be allowable for tax (eg business entertaining).  The company may also 
write off fixed assets (eg computer equipment) more quickly than HMRC will allow. [1] 

The P&L in the published accounts may not have allowed for unrealised gains, whereas all gains 
should be included in the tax accounts. [1] 

Overseas profits may be in published accounts, but not the tax accounts.  [½] 

There may be losses brought forward which only appear in the tax accounts.  [½] 
     [Maximum 6] 

(ii) Ways to create a cautious valuation basis 

 no discounting of claims reserves [½] 

 high assumed rates of future inflation [½] 

 high loadings and margins (eg for latent claims, failure of reinsurers) [½] 

 use the highest reserve amount from the different reserving methods for each class of 
business  [½] 

 include contingency reserves and additional unexpired risk reserves. [1] 
    [Total 3] 

(iii) Implications 

(a) Strong, predominantly short tail 

 There will be few practical implications because the business is largely short-tail.  A 
cautious reserving basis will probably have less proportionate impact on the short-tail 
classes.    [1] 

 The company will look less strong than it really is, but not significantly.  [1] 

 If business volumes are relatively constant, the declared profitability may be a fair 
reflection of the underlying profitability (provided the reserving basis does not 
change).   [1] 

(b) Expanding, writing liability business 

 Profits will appear low: deferred profits for expanding business will understate actual 
profitability.   [1] 

 Published solvency may look very low.  With long-tail business, cautious reserving can 
have a big impact on the size of the free reserves.  [1] 

 Rapid expansion will add to problems with the solvency margin ratio.  [1] 
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 There might be implications for investment strategy (low risk, low volatility) and 
reinsurance (more needed).        [1] 

(c) Contracting, international 

 Profits will be over-stated (as there will be large releases of reserves from previous years’ 
business).   [1] 

 The published results of a diversified company such as this may appear out of line with its 
competitors.     [1] 

    [Total 9] 

9.7 (i)  Valuation of company plus reasoning 

Dividend model 

Basis for the valuation will be an approximate discounted dividend value, supported by other data 
(eg consideration of net asset value). [1] 

Assume the dividends given are net of tax, ie the amount of dividend actually paid by the 
company.   [1] 

Dividends for 2019 were £26m.  Note that the dividend payments have been gradually increasing 
since 2014, with very rapid growth in the last three years: 

 average annual growth rate over the last three years is 23% 

 average annual growth rate over the last five years is 17%. [2] 

The payout ratio for 2019 was quite low at 34%.  So there is no suggestion here that the dividend 
level for 2019 is unsustainably high … [1] 

… but this is partly explained by the impact of the insurance cycle. [½] 

The increase in profits since 2015 may be strongly linked to the insurance cycle.  Loss ratios each 
year have been: 

 2014 2015 2016 2017 2018 2019 

Loss ratio n/a 85% 81% 82% 78% 75% 

 
This assumes that the earned premium for each year can be approximately estimated by taking 
half the written premium for the year plus half the written premium for the prior year. [2] 

Note the fall in loss ratios since 2015, especially in the last two years.  Perhaps the current level of 
earnings will not be sustainable. [1] 

In the trough of the cycle, the payout ratio rose to a very high level, eg 93% for 2015. [½] 

Overall however, the data would generally support the assertion that current dividend levels are 
sustainable.  Even if earnings did fall back, the dividends should still be covered. [1] 

An approximate value for the company might be found by using the D / (i – g) model. [½] 
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A suitable value for ‘i – g’ is uncertain.  (I discuss this issue later.)  Let’s start by assuming that        
‘i – g’ is 4%, which is consistent with a prospective gross dividend yield of 4%.   [1] 

Then on this basis, the value at 1/1/19 would be: 

 26 / 0.04 = 650m [1] 

The value at 1/1/21 might be estimated by assuming two years of dividend growth at, say, 5%.  
This would give a value of approximately £717m. [1] 

The ‘i – g’ has been estimated as 4%.  It might easily be more or less than this.  The value for the 
company could be, say, in the range £600m to £900m. [1] 

Net asset value 

We should also consider the value on a wind-up basis as a check on the ongoing DCF approach. [1] 

The shareholders’ funds amount to £768m at 31/12/19.  This might be considered to be the 
minimum amount.  [1] 

But note that this would not be a reliable value of the company, because: 

1. we do not know the basis for valuing assets 

2. we do not know the basis for valuing liabilities. [1] 

Note that there appears to be an asset write-up each year.  The amount of the write-up can be 
found from the change in the shareholders’ funds over the year less the retained profit for the 
year: 

£m 2014 2015 2016 2017 2018 2019 

Asset write up n/a 60 77 119 38 3 

    [2] 
This leaves us unsure about the reliability of the current asset values.  How do current values 
compare with market values?  Has a mark-to-market basis been used? [2] 

If further data were available we could test the strength of the reserving basis. [½] 

There is nothing within the data on shareholders’ funds to undermine our earlier estimate of the 
value of the company, ie £750m ± £150m. [½] 
    [Maximum 21] 
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(ii) Major areas of uncertainty 

Within the valuation above, the key elements of uncertainty were: 

 the appropriate value of i – g 

 whether the latest dividends were reliable as a base point 

 prospects for future real dividend growth (within g) 

 the real rate of return the purchaser will want to achieve on the investment (within i). 
   [1 mark each] 

There is also uncertainty surrounding the future risks associated with the company: 

 How prudent are the reserves set up by the company, in particular for outstanding claims 
and IBNR?   [1] 

 What is the potential for latent claims emerging and undermining the adequacy of the 
technical reserves?  Where are the accumulations of risk?  [1] 

One of the main concerns will be the potential for losses from earlier business. [1] 
    [Maximum 6] 

(iii) Further information 

Students would be expected to cover the following angles: 

 business plan, eg any plans the company had regarding future business strategy, changes 
in class of business, methods of sale and sources of business, likely responses to future 
development of the insurance cycle  [2] 

 reinsurance arrangements, ie extent of protection, especially in respect of losses 
emerging from latent claims from prior years’ business, quality of reinsurers, spread 
between reinsurers, scope of treaties  [2] 

 experience of existing managers, contracts held  [1] 

 classes written, revenue and profit and loss accounts for each class, prospects for each 
class, ie likely levels of competition in future  [2] 

 details of policy terms, scope for latent claims to emerge  [1] 

 expense analysis, identifying possible areas for expense saving in future  [1] 

 accounting policies used for the data given, with details of implicit or explicit margins in 
the valuation of assets and liabilities  [1] 

 full details of assets held, including market values  [1] 

 full details of outstanding claims and unearned premiums to allow independent 
assessment of adequacy of reserves  [1] 

 claim settlements for last ten years, split by origin and settlement details to allow an 
independent assessment of claims run off.  [1] 

    [Total 13]  
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9.8 The matters to be covered in the report should include the following: 

Use of underwriting result 

 distorts true experience between long / short-tailed classes  [1] 

 need to discount outstanding claims values [½] 
– run off pattern needed 
– what values to discount? 
– what rate to use? [1½] 

 need to allow for investment return generated by insurance activity (ie look at total 
insurance result for each class) [1] 

 importance of values for outstanding claims in the ‘result’ [½] 
– uncertainty of outcome 
– are values over / under estimated? 
– IBNR: any exposure to latent claims? [½ each] 

 exceptional claims experience 
– may need to adjust 
– look at experience over several years. [½ each] 

Allowance for investment return 

 include investment income on technical reserves only [1] 
– at what rate? 
– notional or actual? 
– different rate for each class? [1½] 

 should we allow for realised / unrealised gains? 
– if we include, results may be distorted by timing [½] 
– if we exclude, results may not reflect the investment strategy followed [½] 
–  if we include unrealised gains, results may be distorted by market fluctuations. [½] 

Expansion of business written 

London Market: 

 significantly different from direct business [1] 
– accounting 
–  nature of risks, sources of business 
–  methods of underwriting, claims settlement [½ each] 

 need for adequate technical resources [1] 

 also data required, if different classes to be sold [1] 

 good broker, underwriter contacts important if better quality business to be attracted [1] 
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 need for sound reinsurance programme, technical assistance. [1] 

Direct classes 

 what are the company’s objectives? Is each class to pay its way, or is cross-subsidy 
acceptable?  [1] 
– contribution to fixed expenses [½] 

 other things being equal, the higher the insurance profit available on a class, the higher 
the rate of expansion that can be financed, but need to consider: [1] 
– variability of different classes, particularly longer-tailed liability classes 
– accumulated risks by territory, perils 
– need for, and availability of, reinsurance [½ each] 

 market considerations must include: 
– potential market 
– existing rates, competition 
– profit cycles 
– cost of attracting the right business in terms of rates, advertising, set up costs 
– persistency of business 
– linked business, status of company [½ each] 

 available resources, in terms of technical staff and back up (eg computer systems) [1] 

 is the company aiming for a strategy of low rates with high expansion or higher rates with 
lower expansion? [1] 

 is the company prepared to be innovative with products to gain market share? [1] 

Financial effects of expansion 

 initial costs of expansion (advertising, resources, processing new business) [1] 

 expansion may only be possible initially by sacrificing underwriting profit (competitive 
level of rates, anti-selection, etc). [1] 

 this will affect: 
– contribution to fixed expenses, company profit 
– servicing of solvency margin level 
– dividends to shareholders [½ each] 

 strain on solvency margin, since [1] 
– statutory minimum linked to exposure 
– low levels of contribution from new business (see above) 
– potential over-reserving in accounts [½ each] 
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 Hence, may need to: 
 – reduce retained net premiums by reinsurance 
 – reduce dividends to shareholders and/or 
 – raise new capital. [½ each] 

 If we need to raise new capital: 
 – are market conditions favourable? 
 – company’s past record, reputation? 
 – return required by shareholders? 
 – danger of takeover? [½ each] 

 If discount reserves in the accounts: 
 – total profit unchanged but profit emerges sooner 
 – insurance profit will be greater in year of change than if reserves undiscounted, 

hence  
 – greater rate of expansion possible 
 – rate of return on free assets will be lower (since total profit uncharged, but free 

assets increased). [1 each] 
    [Maximum 41] 

9.9 (i) Basic chain ladder 

The BCL weights the development factors for the different rows by the volume of claim data in 
each row.  Here, for example, 2014 and 2015 each has about twice the weight of each of 2016 to 
2018, due to the higher levels of premiums. [1] 

If we proceed to use the BCL methodology on loss ratios alone we miss this point.  Hence we must 
either first construct the ‘usual’ paid claims triangle or, equivalently, weight the loss ratio 
development factors by the ultimate premium for each row. 

For example, make triangle of paid claims: 

Year of  
account 

Development year 

0 1 2 3 4 5 6 

2013 2.756 8.904 13.992 18.868 20.564 20.988 20.988 

2014 9.464 24.752 34.216 44.044 48.048 48.776  

2015 5.865 17.940 23.805 28.635 29.670   

2016 3.608 9.020 11.972 14.760    

2017 1.989 5.967 9.486     

2018 2.912 7.826      

2019 5.681       
    [4] 
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To check if there are any distortions in the data for which adjustment needs to be made, calculate 
the following triangle of individual development factors from either the paid claims or loss ratios 
(but it will be necessary, later, to weight them if using the loss ratios triangle): 

Year of 
account 

Development factor 

0:1 1:2 2:3 3:4 4:5 5:6 

2013 3.231 1.571 1.348 1.090 1.021 1.000 

2014 2.615 1.382 1.287 1.091 1.015  

2015 3.059 1.327 1.203 1.036   

2016 2.500 1.327 1.233    

2017 3.000 1.590     

2018 2.688      
 
There is no clear reason to consider excluding any of these factors, hence we should include them 
all in estimating the ‘true’ development factors. [1½] 

This check is always important, but particularly in this case where kidnap insurance is unlikely to 
result in stability. 

This leads to the following best estimates of the factors: 

Year of 
account 

Development year 

0 1 2 3 4 5 

2013 2.756 8.904 13.992 18.868 20.564 20.988 

2014 9.464 24.752 34.216 44.044 48.048 48.776 

2015 5.865 17.940 23.805 28.635 29.670  

2016 3.608 9.020 11.972 14.760   

2017 1.989 5.967 9.486    

2018 2.912 7.826     

2019 5.681      

Sum paid to  
2018 

26.594 66.583 83.985 91.547 68.612 20.988 

Sum paid to 
2019 

– 74.409 93.471 106.307 98.282 69.764 
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Development factors 
 

     

 0 1 2 3 4 5 

To next 2.798 1.404 1.266 1.074 1.017 1.000 

To ultimate 5.432 1.942 1.383 1.092 1.017 1.000 
    [1½] 

With which the projected results are: 

Year of     
account 

Ultimate 
premium 

Latest paid 
loss ratio 

Latest paid 
claims 

Ultimate 
claims 

Ultimate 
loss ratio 

2013 21.2 99 20.988 20.988 99.0 

2014 36.4 134 48.776 48.776 134.0 

2015 34.5 86 29.670 30.174 87.5 

2016 16.4 90 14.760 16.118 98.3 

2017 15.3 62 9.486 13.119 85.7 

2018 18.2 43 7.826 15.198 83.5 

2019 24.7 23 5.681 30.859 124.9 
    [1½] 

The assumptions that we have used are: 

 loss ratios provided are given as a percentage of the ultimate premiums, not the latest 
premium available at each stage of development (no way round this) [½] 

 run off is complete at the end of year 6 (seems quite likely) [½] 

 pattern of future claim settlements, in cash terms, will be consistent with that found in 
the past.  [½] 

    [Maximum 10] 
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An aside, to show the size of the weighting effect here.  This is shown to aid students who have 
missed the ‘correct’ turn: 

If you proceed with the development factors unweighted by the premiums you get: 

 Development factors 

 0 1 2 3 4 5 

To next 2.794 1.422 1.268 1.075 1.017 1.000 

To ultimate 5.512 1.972 1.387 1.094 1.017 1.000 
 
Which give the following results: 

Year of 
account 

Ultimate 
premium 

Latest paid 
loss ratio 

Ultimate 
loss ratio 

Ultimate 
claims 

Difference  
(in k) 

2013 21.2 99 99 20.988 0 

2014 36.4 134 134 48.776 0 

2015 34.5 86 87.5 30.174 0 

2016 16.4 90 98.5 16.147 29 

2017 15.3 62 86.0 13.156 46 

2018 18.2 43 84.8 15.434 252 

2019 24.7 23 126.8 31.315 484 
 
The difference of about 500k in the answer here for 2019, ie 2% on the loss ratio (and more, 
proportionately, on the reserves), is reasonably significant.  However, given the general 
uncertainty for this year and the fact that it will stay open for another two years, in practice it 
may not matter a great deal. 

Note to students: If you followed this route you wouldn’t have got to the figure you were told to.  
If so, we hope you dealt with this efficiently.  Your aim should always be to maximise your marks in 
the time available.  In the context of this question that probably meant trying to identify the 
source of the difference, but not spending too long on it.  Time / error control is an important part 
of exam technique: good luck with it in your real exam, if it proves necessary there! 
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(ii) Bornhuetter-Ferguson figures 

Based on the underwriter’s estimates and the ‘best’ BCL factors, we would expect the 2019 paid 
loss ratio as at 31/12/2019 to be: 

 110 / 5.432 = 20.25 

The B-F future development should be: 

 110 x 4.432 / 5.432  (ie 110.0 – 20.25, as expected) 

Hence the B-F estimate of ultimate is given by either: 

 110 + (23 –  20.25) = 112.7% 

or: 23 + 89.75 = 112.75%  

Following either of these approaches through for all years gives the following results: 

 
Year of 
account 

(1) 
U/writer 

est LR 
(given) 

(2) 
Latest paid 

LR 
(given) 

(3) 
B-F past LR 
(1)/dev fac 

(4) 
B-F future 

LR 
(1) – (3) 

(5) 
B-F ult LR 
(2) + (4) 

2015 87.0 86 85.5 1.5 87.5 

2016 102.8 90 94.1 8.7 98.7 

2017 82.1 62 59.4 22.7 84.7 

2018 77.0 43 39.6 37.4 80.4 

2019 110.0 23 20.3 89.7 112.7 
    [½ mark for each correct figure in columns 3 to 5 + ½ for all 15, Total 8] 

Obviously, carrying forward the wrong BCL factors from part (i) would give slightly different 
results. 

There is no need to convert the underwriter’s initial estimate of loss ratio from a ratio to a 
monetary amount as this does not affect the calculations once the development factors have been 
determined.  The only penalty for such a conversion is a time one!  If the conversion was made, the 
figures in all of the columns above would have been multiplied by the premiums given for that 
particular year.  A final column would then have been needed to divide these premiums back out 
of the fifth column figures.   
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(iii) Comment 

We have the following results: 

Year of 
account 

U/writer 
est LR 

(i) BCL ult 
LR 

(ii) B-F ult 
LR 

2015 87.0 87.5 87.5 

2016 102.8 98.3 98.7 

2017 82.1 85.7 84.7 

2018 77.0 83.5 80.4 

2019 110.0 124.9 112.7 
 
 Apart from 2016, the underwriter has always been more optimistic than the figures given 

by the BCL.  (This is not that unusual!)  The result is that the B-F estimates are, except for 
2016, below those from the BCL. [½] 

 The difference between (i) and (ii) is most material for the most recent year, where the 
uncertainty is the greatest.  Given the large BCL development factor, these differences are 
not surprising.  [½] 

 For 2016 it is likely that there is one, or more, significant outstanding claim known of by 
the underwriter that the BCL paid claim pattern does not pick up.  However, since the 
paid development of that year is nearly complete, the B-F estimate is heavily weighted to 
the past claim data.  This may be a problem.  [1] 

 For other years, the underwriter may have a legitimate reason to believe that their lower 
estimates are better, eg if the run-off of claims is accelerating (even though the BCL 
doesn’t show this up).  We should talk to the underwriter to investigate the reasons for 
the differences, to see if there is any justification.  [1] 

 The later years’ B-F figures are heavily weighted towards the underwriter’s estimates.  
The more we believe him, the more reliance we might put on results from the B-F 
method.  [½] 

 Noting that kidnap insurance is very unlikely to exhibit stability, it is very likely that the 
underwriter will have knowledge about the earlier development years in particular (NB 
kidnap insurance is likely to be pretty short-tailed, but some kidnapping can last a long 
time) that can’t have been acknowledged by the BCL calculations. [½] 

 In practice we would find out what we could, and also investigate using other approaches, 
eg certainly using incurred claim information and possibly also other methods if we felt 
that they were valid.  Our final answer would depend on all of our investigations, plus the 
purpose of the exercise.  [1] 

    [Total 5] 
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(iv) Which business was more profitable? 

The accounting periods are (almost certainly) inconsistent. 

 The company will (almost certainly) account for this business using one-year accounts.  
The result for their 2014 written business will, assuming cover periods of no more than 
one year, be some subset of the total 2014 and 2015 results.  If we assume that the 
results for different inception periods are fairly stable (very dubious in kidnap and ransom 
insurance), we would assume a loss ratio for 2014 inceptions of about 110.5%. [1½] 

One big unknown is the reserving basis. 

 The reserving basis used, at the start and end of the year, has a big impact on the 
disclosed results.   [1] 

 The effects depend on the strength of the reserves, their relative importance, and the 
rate of growth in the business.  Here we just don’t know enough to say what the effects 
on actual profitability might have been.  Importantly, the Lloyd’s syndicate will (probably) 
have paid out RITC based on estimates at the end of development year 2. [1½] 

The treatment of brokerage / commission is probably different. 

 The Lloyd’s syndicate probably quotes loss ratios using premium net of commission.  The 
company premium figure probably includes commission.  If, say, commission is assumed 
to be 10% then we could restate the Lloyd’s figure as 134  0.9 = 120.6% of the premium 
gross of commission. [1] 

Neither ratio includes allowance for expenses or investment return. 

 Both of these will have a significant influence over the profitability of the business.  We 
cannot be sure which would have lower expenses or higher investment return.   [1] 

 It could be that the company has fewer investment restrictions than those placed by 
Lloyd’s council on syndicates, so we might, very tentatively, have expected a higher return 
for the company. [½] 

Nor is persistency mentioned. 

 An important element of the long-term profitability of business written in a given period 
is the persistency of that business, ie the propensity for the policies to be renewed.  High 
persistency generally enhances profits, given that the renewal expenses are typically 
lower than initial expenses (especially for companies).  Once again, here, we cannot 
tell.   [1½] 

However, many Lloyd’s syndicates are flexible enough to enter the market when premiums seem 
to be hardening and leave when they appear to soften.  If so, then ‘low persistency’ is helpful for 
the long-term profitability of the syndicate, if the reason is that they are selecting when to quote 
for renewals.   [Maximum 7] 
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9.10 (i) Three accounting methods 

Accident year accounts 

The principle is that the accounts relate to business earned and losses occurring within the period 
(usually a year), ie the accounts follow the accruals principle. [1] 

The profit / loss is determined by: 

 the written premiums 

 less the increase in unearned premium 

 less the claims incurred 

 less the expenses and commission. [½ each] 

There may also be a transfer to an additional reserve for unexpired risk (where this exceeds 
unearned premium).  [½] 

The Statutory Accounts are prepared on a run-off basis, ie the unearned premium should strictly 
be net of DAC.   [1] 

Most commercial and personal lines classes are accounted on this basis, eg motor, property, 
accident, health, liability. [1] 

Three year funded accounts 

The principle is that a single cohort is based on the business written in a given period (usually a 
year).      [1] 

All the premiums relating to business written in the year are held as a fund, from which claims 
and expenses relating to those policies are paid. [1] 

No profit is recognised from the fund until the end of the third year. [1] 

Expected losses should be met by transfers into the fund, without waiting until the end of the 
third year.   [½] 

Such transfers can be repaid, in part or in full, before the end of the third year if it subsequently 
appears that the transfers were not needed. [1] 

At the end of the third year, any residual fund (after taking profit) and the liabilities are 
transferred into the next open year.  The last open year will therefore generally cover the third 
year and prior years.  [1] 

The fund is held to cover unexpired risk (at the end of the first year) and outstanding claims.  UPR 
does not feature within funded accounts. [1] 

Classes accounted for are marine, aviation and transport and non-proportional reinsurance treaty.  
(Companies can choose to operate MAT on one-year bases.) [1] 
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Two year funded accounts 

The principles are the same as for three year accounts, except that profit is determined at the end 
of the second year.  [1] 

Proportional reinsurance treaty business is often accounted for using two year accounts.  Such 
treaties normally cover all business incepting in the year.  Hence for annual policies the exposure 
period is only complete at the end of the second year, ie the one after the year of the treaty. [1½] 

Which method for each class? 

The key factor determining whether a class is better suited to one accounting method or another 
is the level of uncertainty about the development of the cohort at the end of the accounting 
period.     [1] 

Those classes with high levels of uncertainty persisting after the exposure period has elapsed are 
better suited to three-year accounting. [1] 

Also consider if the underwriting year is important (as in proportional reinsurance). [1] 
    [Maximum 17] 

(ii)(a) Underwriting result for Company A for each of the three years 

Note that it is a little unusual to have the percentages of earned premium reinsured in the 
different years.  This does give the net gross claims easily from the gross earned claims (but 
means that ‘reinsurance DAC’ would be unknown). 

 Gross 17 Net 17 Gross 18 Net 18 Gross 19 Net 19 

Earned premium1 202.50 162.00 272.50 190.75 322.50 241.88 

– Incurred claims2 162.00 129.60 231.63 162.14 225.75 169.32 

+ Claims  adjustment3   20.25 16.20 10.13 
40.88 

8.10 
28.61 

– Incurred expenses4 55.44 45.31 72.69 52.25 86.44 66.28 

= U/W result –14.94 –12.91 –11.57 –7.44 61.32 42.99 
    [10] 

Note 1:  Gross earned premium = gross written premium + gross UP b/f – gross UP c/f, 
where  gross UP c/f is 55% of the year’s written premium. 

 Net earned premium is after subtracting the 20%/30%/25% reinsurance  premium. 

Note 2:  Gross incurred claims is based on the first year estimated loss ratio in each case.  
Net incurred claims is after subtracting the 20%/30%/25% reinsurance recovery. 

Note 3:  The claims adjustment relates to the surplus being released as the estimated loss 
ratios for prior years are reduced. 



SA3-09: Valuation bases Page 49 

The Actuarial Education Company © IFE: 2020 Examinations 

Note 4:  The incurred expenses here effectively incorporate the DAC adjustment by taking 
17.5% of the earned premium and adding the expenses.  The gross result could, 
alternatively, be split, eg for 2017 it is: 

 Expenses and commission paid of (20 + 43.75) less DAC increase of (24.063 
– 15.75). 

 For the net result, 25% of the reinsurance premium earned is subtracted. 

(ii)(b) Company B’s three year accounts 

At the end of 2017, B will have (for the 2017 account): 

 premium 40.50  [½] 

 claims incurred 32.40  [½] 

 commission 10.13  [½] 

leaving a loss of 2.03.    [½] 

This loss will be recognised at the end of 2017. [½] 

At the end of 2018, B will have a surplus of 4.05 arising from the 2017 account.  Of this, 2.03 can 
be recognised in 2018 and the remainder of 2.02 is carried forward into the third year. [1] 

For the 2018 business at the end of its first year, B will have: 

 premium 81.75  [½] 

 claims incurred 69.49  [½] 

 commission 20.44  [½] 

leaving a loss of 8.18, to be recognised immediately. [½] 

Net result for 2018 is a loss of 6.15. [½] 

At the end of 2019, B will have a surplus of 2.02 carried forward from the 2017 year.  There will 
also be a further release of surplus of 2.03 in 2019 from the 2017 business. [1] 

From the 2018 business, there will be a release of surplus of 12.27, of which 8.18 can be released 
immediately.  Surplus of 4.09 remains in the fund. [1] 

For the 2019 business at the end of its first year, B will have: 

 premium 80.63  [½] 

 claims incurred 56.64  [½] 

 commission 20.16  [½] 

giving a surplus of 4.03, which cannot yet be recognised. [½] 

The contribution in 2019 is therefore 2.02 + 2.03 + 8.18 = 12.23. [1] 
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Summary 

The contribution in each year for B is: 

 2017: –2.03 

 2018: –6.15 

 2019: 12.23 

     [Total 11] 

(ii)(c) Reconciliation 

The total gross profit for company A from the three years is 34.81. [1] 

The total net profit for company A from the three years is 22.64. [1] 

The difference is 12.17.  [½] 

The sum of the results for company B is 4.05, ie 8.12 lower. [½] 

However, B still has surplus at the end of 2019 for the two open years of 4.09 and 4.03, ie 8.12 in 
total.    [1] 

This difference reflects the deferral of recognition of profit, which is a natural result of using 
three-year accounts.  For one-year accounts, deferral of profit is less automatic and is more a 
function of the reserving basis used. [2] 
    [Total 6] 
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5 Emerging risks 

Earlier in this chapter, we saw that one stage of a latent claims is ‘emerging’, where the claim type 
has emerged but the full extent of the liability is still developing.   

There is no single, agreed-upon definition of an ‘emerging risk’.  However, the idea itself is 
relatively simple: an emerging risk is simply a risk which has not yet become apparent or 
prominent – that is, it is not yet well-understood.  This could be true for a number of 
reasons: 

1. We may not yet even know about the existence of the risk (eg the health implications 
of vaping). 

Notice that earlier in this chapter, this was referred to as a latent claim in the ‘unknown’ 
stage. 

2. We may not yet understand the potential impact of the risk (eg autonomous cars 
within the context of motor insurance).   

This is pretty much what we earlier called the ‘potential’ stage of a latent claim. 

3. We may not yet be able to accurately and reliably quantify the impact of the risk 
(eg cyber risk). 

4. A risk which was previously well-understood may be changing, such that our 
current understanding is no longer appropriate (eg climate change). 

The last of these is somewhat different to the others: the first three represent the evolution 
of a risk from an unknown risk, through the ‘emerging risk’ stage, to the status of being a 
standard, well-understood risk.  The fourth represents the other end of the evolution of a 
risk: in this case our established understanding of a given risk is proving to be less and 
less relevant over time.  This means that our current risk management techniques and 
analytics will be less appropriate as time goes on. 



Page 16 SA3-11: Latent and disease claims 

© IFE: 2020 Examinations The Actuarial Education Company 

6 Challenges to insurance companies 

Emerging risks pose a number of important challenges to general insurance companies.  
We split these into three categories:  

 identification 

 exposure  

 aggregation.   

One of the key issues underlying each of these categories is the almost total lack of data 
with which to try to understand the emerging risk. 

In addition to considering emerging risks within the insurance products sold, there are also 
emerging risks that the insurance industry faces.  One such example would be new entrants 
to the market, who aim to disrupt the way in which traditional insurance is transacted.  
InsurTech companies are a relatively new type of organisation, utilising technological 
innovation to improve the efficiency and profitability. 

6.1 Identification 

For mature lines of business, there is a wealth of experience and loss data.  This makes it 
easy to identify the key risks to which the company is exposed.  These risks will have been 
recorded and documented over time, certainly in the company’s risk register but also 
possibly in the company’s internal processes and policies, as well as the insurance policies 
themselves.  For emerging risks, this will not be the case.  In order to identify the emerging 
risks facing an organisation, a company must think creatively. 

There is no single correct way to identify emerging risks, and using a variety of approaches 
will usually be the most effective method of identification.   

Some of the methods discussed below are discussed further in Subject CP1 and Subject SP9. 

These may include: 

Literature review  

As an emerging risk is identified and starts to become ‘mainstream’, the industry press and 
academic literature will start to pick up on the risk.   

At the time of writing, a classic example of a risk gaining huge literary coverage is that of cyber 
risk, which we will discuss later in this chapter.  The industry is still struggling to understand this 
risk. 

Brainstorming  

A company can ask its employees (or consultants) to try to think of possible emerging 
risks.   
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‘What if analysis’ 

By considering actual historical loss events (or near-misses), and considering what other 
conditions could have prevailed at the time, it may be possible to identify risks which could 
have, but have not yet, emerged in the past.   

Process flowcharts 

By considering each step of a process in detail, and what might go wrong in that process, it 
may be possible to identify risks which had previously gone unnoticed.   

Trend analysis 

By reviewing key datasets for any trends, we may be able to identify those risks which no 
longer behave in the way that they were assumed to behave.   

Other analysis techniques are given in the Appendix: Decision-making tools. 

6.2 Exposure 

Once a set of possible emerging risks has been identified, firms need to identify those 
which could pose a material threat to the organisation.  However, these risks often have 
little or no data for exposure or historical losses.  It is therefore extremely difficult to assess 
the frequency or severity of such losses from historical data analysis alone.  Instead, firms 
should rely on expert judgement as to the possible frequency and severity of such losses.  
In order to minimise the workload, this should initially be done at a very high level, and then 
repeated at a more granular level once the key scenarios have been identified.  For example, 
the first stage may be to identify each event as being ‘low’, ‘medium’ or ‘high’ frequency, 
and the same for severity.  Risks which are high frequency and high severity likely merit 
further investigation, while those which are extremely unlikely and also of very low severity 
can usually be left at this stage.   

Risks which are extremely high severity should normally be investigated further regardless 
of the assumed level of frequency.  It may be that no further action is required, but if a risk 
is sufficiently severe, it should be considered separately in any case. 

This is because of the uncertainty surrounding the frequency.  A small underestimate of the 
frequency of a severe event could be disastrous. 

It will be for each firm to decide which set of risks to investigate further and which set not to 
investigate.   

For each of the scenarios which merit further investigation, the firm will need to identify its 
current exposure, as well as its preferred target level of exposure.  It may also choose to 
identify limits or tolerances, above which it is not willing to accept any more exposure.  
However, identifying any of these items is extremely difficult for most emerging risks. 
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6.3 Aggregation 

As with all business, monitoring the aggregation of risks is critical for emerging risks.  This 
can be the biggest challenge with emerging risks: with little or no historical information on 
how losses accumulate when risks occur, it is left to each insurer to try to understand these 
processes.  This involves a huge amount of assumptions and uncertainty, so it is extremely 
hard for any insurance company to place any reliance on these estimates.  As such, it is 
necessary to use very crude exposure management tools: either refusing to write such 
business at all, or strictly limiting the total sum insured to a manageable level. 

These tools are examples of what are often referred to as underwriting guidelines. 

This can be seen as similar to problems in calculating aggregate exposures for some 
traditional products.  For complex liability products with many potential interactions, 
assessing the aggregate exposure to a given event can be extremely difficult.  With 
complex, global supply chains, a product recall on a single component can have extremely 
wide-ranging consequences.  However, in these cases the mechanism by which losses are 
propagated are at least well understood.  For many emerging risks, the mechanism by 
which losses are transferred from one area, insured or head of damage to another are often 
poorly understood until the event crystallises. 

6.4 Impact on product development 

Overall, the lack of historical information means that insurers do not adequately understand 
the possible consequences of the emerging risk.  In addition, the insurer cannot assess its 
current total exposure or its desired level of total exposure.  Finally, the insurer cannot 
assess how individual contracts will aggregate, either with each other or with the rest of the 
insurer’s portfolio.  As a result, they may either refuse to offer cover (by means of exclusion 
clauses and refusal to write standalone products) or offer only very limited cover.  Even so, 
an insurer’s level of exposure will be uncertain: even with well-understood phenomena, 
well-established legal precedents and standard clauses, there is always room for 
interpretation in assessing the applicability of terms and conditions of a contract.  For an 
emerging risk, the risk event itself may be vague, the terms of the insurance contract are 
new and untested and little or no legal precedent exists.  Under these circumstances, the 
insurer may find that its true exposure is much higher or lower than it originally intended 
when drafting the relevant contracts. 

This leads to a vicious cycle: the lack of historical experience makes it very hard for an 
insurer to understand the risk profile of emerging risks.  Few, if any, such products are 
therefore offered and the industry fails to gather new data and experience of the risks.  This 
results in an under-supply of the relevant insurance relative to demand.  In turn, this pushes 
prices up and encourages firms to self-insure.  In theory, this should increase profitability 
for insurers and incentivise them to develop the tools, techniques and experience required 
to adequately manage these risks.  However, this is a lengthy and difficult process which 
therefore suppresses innovation in the associated industries, which can prove to be costly 
in the long run. 
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7 Cyber risk 

Cyber attacks are, at the time of writing, deemed to be one of the world’s top technological risks, 
and the topic has already been examined in Subject SA3.   

As technology improves, and a host of devices become increasingly interconnected, the 
risks associated with errors in, or the malicious use of, technology become greater.   

Cyber insurance is a relatively new product that has been developing over the last 10 years 
or so.  Initially pricing and reserving has been relatively crude for this risk, however there 
have been some high-profile incidents of data breaches in recent times that are now being 
used to estimate the frequency and severity of claims. 

There have been a number of high-profile cyber events in recent years, and this is both a 
significant risk and a significant opportunity for the industry.  Nobody in the UK will have missed 
the ‘WannaCry’ ransomware worldwide attack in 2017, affecting the National Health Service IT 
systems, striking at the very centre of a vital public service.  Even events such as the British 
Airways computer crash in 2017, whilst not related to a cyber attack, heightened the awareness 
of the world’s reliance on technology. 

Insurance of cyber risk is a huge growth area, mainly due to a rapid growth in awareness of such 
risks and fear of future breaches.  In the period 2015–2017, business volumes doubled in the UK, 
yet there is still a reluctance to produce insurance cover, due to a lack of understanding and 
expertise.  Accurate risk assessment is extremely difficult – and quantification of risk is one of the 
necessary characteristics of an insurable risk.  Only once the risk is well understood, can coverage 
and suitable policy wordings be developed appropriately. 

Also, for a risk to be insurable, risks need to be pooled and have a reasonable upper limit.  In 
cyber risk there is a massive accumulation risk – and this has to be manageable across a whole 
portfolio of insurance policies.   

These issues will probably become more significant as technology advances and the ‘Internet of 
Things’ widens.  On the flipside, we can hope that as technology develops, the world gets better 
at understanding and tackling the risk.   

It seems that cyber risk has become a large enough risk in its own right to allow insurers to offer a 
product designed specifically to cover it. 

Lloyd’s has begun attempting to assess cyber aggregations by asking syndicates to 
estimate their losses to individual market-wide scenarios (using the Lloyd’s RDS regime).  
This provides some information on aggregations within and between syndicates, but is very 
crude in comparison to the detailed modelling of natural catastrophe aggregations, for 
example. 

Cyber insurance is covered further in the Products Appendix. 
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8 Climate change 

Property catastrophe (re)insurers have a good knowledge of extreme weather systems: 
hurricanes, particularly those affecting North America, have been widely studied and a 
number of very detailed, comprehensive models exist for analysing the risks of these types 
of events.  These models and insurers’ understanding of these risks are constantly 
evolving, but overall these phenomena are relatively well understood: there is a significant 
body of both scientific literature and historical data surrounding these types of events.   

This was covered in much more detail in Chapter 7, Catastrophe models. 

However, as global warming cools the earth, historical climate patterns are changing.  
Warmer seas lead to larger, more powerful hurricanes, while higher sea levels lead to larger, 
more dangerous storm surges.   

Recall that storm surge is the rise in the level of coastal water above the usual tide level as a 
tropical cyclone moves over the water. 

Existing wind and tidal processes may change, creating or destroying existing feedback 
loops within individual weather systems.  This means that the historical record may no 
longer be so relevant when considering the range of possible outcomes.   

In addition, changing climatic patterns may have other impacts on a range of policies, for 
instance agriculture / crop policies: the areas which are suitable for growth of different 
crops are changing, and the species of plants and animals which can survive in different 
parts of the world are also changing.  This may lead to some areas becoming more suitable 
for agriculture, while some areas become less suitable.  This will change the likely claim 
frequency and severity of crop claims.  Again, this all means that historical data records are 
less relevant when considering the likely claims experience for a particular policy.  More 
importantly, the changing climate is a common driver potentially affecting the experience of 
a great number of agriculture policies.  

The result of all of this is that over time we are increasingly unable to rely on our historical 
understanding of these processes.  This affects the ability of the insurance industry to 
appropriately price and manage the associated risks.  Ultimately, this may lead to certain 
perils becoming effectively uninsurable.  This may lead to particular activities or 
geographical areas becoming uneconomical for investment.  Alternatively, large 
government schemes may be required, along the lines of the National Flood Insurance 
Program in America.  These can be politically difficult as they are effectively subsidising 
risk-takers using public funds.  As such, these schemes can be an inefficient way to help 
encourage long-term investment in particular fields or areas. 

The National Flood Insurance Program is a US government scheme that allows homeowners in 
flood-prone areas to purchase flood insurance cover from the government.   

This can be contrasted with the UK Flood Re scheme, a non-profit levy / pool scheme run and 
financed by insurers, with financial support from the government (unless an unusually large flood 
occurs).  Flood Re is planned to eventually hand back flood coverage directly to insurers in the 
distant future. 
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9 Disruptors 

Within the context of insurance, disruptors can be seen as companies which are changing 
the way insurance is transacted, by disrupting the incumbent approaches that have been 
established over time.   

A prime example from the UK would be Direct Line, which was the first personal lines 
insurer to offer insurance direct to the consumer.  This approach to distribution was very 
different from the previously established approach of selling via brokers.   

Indeed, we mentioned Direct Line’s success in Chapter 2, Markets. 

More recently, the advent of aggregators (price comparison websites) have made pricing a 
lot more transparent between insurance providers, and has also resulted in much wider 
choice being offered to insurance purchasers.  An additional consequence of price 
comparison websites, is that consumers are now a lot more price sensitive, and are willing 
to shop around when renewing insurance. 

If you are based in the UK, you may now think of aggregators as common-place, but in many 
countries (even nearby, eg Ireland), they have yet to have a presence. 

9.1 Insurtech 

The most recent disruption to the insurance market has been the introduction of InsurTech 
companies.  These organisations aim to improve efficiency in insurance through 
technological innovation.  InsurTech companies are finding niche offerings, utilising 
alternative data sources and building state of the art systems to improve the way insurance 
is transacted. 

This creates challenges to the incumbent insurers, as margins are competed away, and the 
risk of anti-selection increases.  Through access to more and richer data, the InsurTech 
companies are able to improve risk selection and provide a better service to their 
customers. 

Insurtech is a growing focus on using IT innovation within the insurance industry (for example, 
using mobile phone apps – covered in a recent Subject SA3 exam).  This covers a whole variety of 
opportunities, for example cost efficiencies, pricing, customised policies, etc.  The basic premise of 
such developments is that insurance has not attracted as much innovation as other industries 
over the past few decades, but that there is plenty of scope to do so – profitably. 
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9.2 Generic considerations 

For any emerging risk or disruptor, there are a number of directions the exam could take, so you 
should think in advance about, for example: 

 the likely cover, perils, benefits, and exclusions 

 data availability and sources 

 potential risk factors and rating factors, and a suitable exposure measure 

 claims characteristics 

 how you would price such a policy 

 the risks involved in selling such a policy, and how you would mitigate those risks 

 how you might set reserves 

 the consequences for capital 

 the reinsurance likely to be appropriate. 

You will find more examples of these considerations in the Products Appendix. 
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16 Cyber insurance 

16.1 Cover 

There are two main types: ‘explicit’ (specific coverage) and ‘silent’ (situations where an event 
causes a loss for a policy which does not explicitly mention cyber risk at all). 

Cover can include liability and intellectual property losses.  Loss events can relate to: 

 viruses

 hacking

 fraud

 data breaches, slander and libel, etc

 theft of personal and corporate data

 ransomware

 business interruption

 legal expenses

 physical damage.

16.2 Benefits 

These are varied, but could include assistance with incident management and minimising 
reputational damage, in addition to payments to cover: 

 system rebuilds, equipment repair and replacement

 restoration of data

 increased working costs or business interruption

 onward virus transmission

 legal and PR costs

 ransom demands

 costs of investigations

 compensation demands from customers.
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16.3 Exclusions 

Exclusions might include (but are not limited to) the following: 

 excess

 viruses created by the policyholder

 deliberate, reckless or negligent acts

 business activities outside the jurisdiction

 claims relating to download of inappropriate material

 damage caused by employees

 damage recoverable by other insurance or third parties

 secondary outcomes (consequential events)

 claims relating to pre-existing issues

 failure to notify loses appropriately.

16.4 Major characteristics of claims 

Reporting and settlement delays 

Generally reported quickly but may be identified some time after the initial attack if the hacker’s 
objective is to remain undetected for as long as possible.  Investigating the cause also takes time.  
In general, claims are settled quickly, but loss quantification may take time, particularly for large 
losses.  Compensation can take time to arrange, and reputational damage can be severe and 
long-lasting. 

Claim frequency and severity 

Low frequency, can be high severity, but very high uncertainty, very volatile, and positively 
skewed.  Claims may be paid as a series of instalments. 

Terms and conditions 

These have a huge influence on experience, for example, whether losses are already covered 
under other insurance contracts.  Disputes can arise over duty of care.  Latent claims can arise. 

Moral hazard 

This can be issue as policyholders may not take care of security if they have cover in place. 

Accumulations 

A significant challenge as one event can affect multiple insureds.  Reinsurance very likely. 
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