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Subject ST2 
 
 

CMP Upgrade 2014/15 
 
 

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

 
 
This CMP Upgrade contains: 
 
 all changes to the Syllabus objectives and the most significant changes to Core 

Reading. 
 
 significant changes to the ActEd Course Notes, Series X Assignments and 

Question and Answer Bank that will make them suitable for study for the 2015 
exams. 
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1 Changes to the Syllabus objectives  

The fifth bullet point of Syllabus Objective (f) has been updated so that it now reads: 
 
Discuss how the following can be a source of risk to a life insurance company: 
 

 policy and other data 
 mortality rates 
 investment performance 
 expenses, including the effect of inflation 
 persistency 
 mix of new business 
 volume of new business 
 guarantees and options 
 competition 
 actions of the board of directors 
 actions of distributors 
 failure of appropriate management systems and controls 
 counterparties 
 legal, regulatory and tax developments 
 fraud 
 aggregation and concentration of risk 

 
 
The fourth bullet point of Syllabus Objective (o) has been deleted so that it now reads: 
 
(o)  Describe how supervisory reserves may be determined for a life insurance 

company in terms of: 

 – the principles of setting supervisory reserves 

 – the reasons why the assumptions used may be different from those used 
in pricing 

 – the calculation of non-unit reserves 

 – the use of sensitivity analysis 

 – the interplay between the strength of the supervisory reserves and the 
level of solvency capital required. 
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2 Changes to the Core Reading and ActEd Course Notes 
 
Chapter 4 
 
Page 2 
 
The second bullet point of Core Reading has been amended to read: 
 
 with-profits – a policy where the policyholder has an entitlement to part or 

all of any future surplus which arises under the contract (or more widely 
to share in surplus arising within the with-profits fund).  The policy may 
be “conventional with-profits” or “accumulating with-profits”.  The 
difference between the two is characterised by how bonuses are added to 
the policies  see Chapter 6 

 
 
Chapter 8 
 
Page 9 
 
The first paragraph has been amended, and a paragraph of ActEd text has been added, 
as follows: 
 
Different channels are likely to appeal to different people, according to their level 
of financial sophistication and level of income.  These differences will then be 
reflected in the resulting demographic experience of the lives taking out 
contracts through each channel, ie there will be socio-economic selection. 
 
Socio-economic selection is sometimes called class selection. 

(Note that class selection has been changed to socio-economic selection throughout the 
course.) 

 
Chapter 10 
 
Page 7 
 
The second paragraph of Core Reading has been amended to read: 
 
The first two risks always exist, as actuaries cannot predict the future with 
complete certainty.  However, the extent of the risk will differ according to the 
reliability and applicability of any existing data. 
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Page 13 
 
The title of Section 5 has been changed to Persistency. 
 
The first paragraph has been amended, and a paragraph of ActEd text has been added, 
as follows: 
 
In most investigations carried out by actuaries, assumptions will need to be 
made as to the future persistency rates under the contracts issued by the 
company.  This could include full withdrawal (surrender or lapse) rates, partial 
(or income) withdrawal rates and paid-up rates, as applicable.   
 
So persistency risk is the risk that the number of withdrawals (including partial 
withdrawals and paid-up policies) is different to that expected.  For this reason, you 
might also see persistency risk being referred to as withdrawal risk. 
 
(Note that withdrawal risk is now referred to as either withdrawal risk or persistency 
risk throughout the course.  The two terms can be used interchangeably.) 

 
Chapter 12 
 
Page 3 
 
The bullet points in Section 1.1 have been amended to read: 
 
 maximise (or optimise within an acceptable level of risk) the profits of the 

company, whether these go to shareholders or with-profits policyholders 

 maximise (or optimise within an acceptable level of risk) the return that 
the company achieves on its available capital. 

 
 
Chapter 16 
 
Page 9 
 
The first paragraph of Core Reading has been amended to read: 
 
It is possible for the desired level of profitability to be reached in aggregate 
(scaled up for the expected new business mix and volume), without requiring 
every single model point to be profitable in its own right.  However, if certain 
model points are unprofitable, the aggregate profitability of the business is then 
exposed to changes in mix (as well as volume) of the contracts sold. 
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Page 15 
 
The following paragraph of Core Reading has been added after Question 16.11: 
 
So, new business projections are subjective and can cause volatility when 
reconciling projections from one period to the next. 
 
 
Chapter 19 
 
Page 6 
 
The following example has been added before the second bullet point: 
 

Example 
 
An insurer is required to hold solvency capital of 100 in respect of a particular 
cohort of policies.  This capital is assumed to be locked in until all these policies 
mature in ten years’ time.  

The solvency capital is invested in assets earning only 4% pa.  However, the 
embedded value is calculated using a risk discount rate of 5% pa.   

The discounted value of the assets backing the solvency capital is then given by: 

 
10

10

1.04
100 90.874

1.05
¥ =  

So these assets may be included in the embedded value at a discounted value of 
90.874 rather than their market value of 100. 

Page 7 
 
The first paragraph of ActEd text has been replaced with the following: 

For with-profits business, the most common ways to calculate shareholder transfers are: 

 as a proportion of the cost of bonus (as mentioned in the Core Reading above) 

 as a charge deducted from the asset share.  
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Typically under the cost of bonus approach the with-profits policyholders receive 90% 
of any surplus distributed and the shareholders receive 10%, ie the shareholders receive 
one-ninth (10/90) of the cost of bonus.  For example, if a reversionary bonus is declared 
such that the policyholders’ reserves increase by 180, the shareholders would 
receive 20.  

The insurer may decide to hold back part of the surplus (perhaps to pay a terminal 
bonus at a later date).  In this case the shareholders would have to wait until a bonus 
was declared to receive their transfer, so the embedded value is based on the timing of 
bonus declarations rather than on the timing of the emergence of surplus (under the cost 
of bonus approach). 

Any excess of assets over the reserves may also need to be split between with-profits 
policyholders and shareholders.  For example, the shareholder-owned share of the net 
assets may be taken as 10% of the net assets within the with-profits fund. 

However, if charges are deducted from the asset shares of with-profits policies, then the 
embedded value calculation would be simpler and similar to the unit-linked business 
described above.  
 
 
Chapter 21 
 
Page 2 
 
The first paragraph has been amended to read: 
 
In 1990 the Groupe Consultatif des Associations d’Actuaires des Pays des 
Communautés Européennes (now the Actuarial Association of Europe) proposed 
the following set of principles. 
 
Page 7 
 
The third paragraph that references Section 2 has been deleted. 
 
Pages 10-14 
 
Section 2 has been deleted.  Solutions to Questions 21.9 to 21.12 have also been 
deleted. 
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Chapter 25 
 
Pages 1-8 
 
A number of changes have been made to these pages and replacement pages are 
attached.  The key changes are that new text has been added on reinsurance commission 
at the bottom of page 2 and the top of page 3, and the level risk premium arrangement 
has been moved from Section 1.1 to Section 1.2. 
 
Page 15 
 
The first three headings and the material beneath them have been updated as follows: 
 

Original terms (coinsurance) approach 

Original premiums and benefits are proportionately shared.  Reinsurance commission is 
significant and determines the price of the reinsurance. 

Level risk premium approach 

Reinsurer sets a level premium rate.  Insurer prices contract taking this into account. 

Variable risk premium (recurring single premium) approach 

Reinsurer sets reinsurance premium rates.  Risk premiums change from year to year.  
May or may not be guaranteed for policy duration.  Reinsurance benefits based on share 
of full sum assured or sum at risk. 

All the above types may be quota share or individual surplus.  Quota share is a constant 
fixed proportion reinsured; individual surplus has a maximum retention per life. 

 
Page 18 
 
Solution 25.4 is now the solution to Question 25.3.  
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Solution 25.3 is now the solution to Question 25.4.  It has also been updated (the fourth 
paragraph has been deleted) so that it now reads: 
 
Competition in retail insurance markets will tend to bring down the price of insurance 
products.  If margins become too thin then the original terms approach may leave even 
the reinsurers with loss-making premiums.  The result is that insurers will find it 
increasingly difficult to obtain the reinsurance protection that they need, at least on an 
original terms basis, so they end up having to increase their premiums to satisfy their 
reinsurers.  This puts a significant constraint on an insurer’s pricing strategy. 

The risk premium approach separates the insurer’s and reinsurer’s premium rates, and 
also simplifies the insurer’s pricing process.  So, a direct writer can decide to charge 
more keenly-priced premiums to its policyholders if it so wishes, while still able to 
obtain the necessary reinsurance (on the reinsurer’s terms).   

As the risk premium is a level amount, the reinsurer’s premium rates are known in 
advance, so the insurer can price its products with full information.  As the insurer will 
always be looking to make a profit long-term, then it is likely that the insurer will not 
diverge too far from the reinsurer’s rates for its own basis anyway.  And competition 
within the reinsurance market should ensure that the reinsurance premium rates are 
themselves quite keenly priced in the first place. 
  
 
Chapter 26 
 
Page 15 
 
The third paragraph of ActEd text has been updated as follows: 
 
This would only generally apply to original terms and net level premium arrangements, 
as level reinsurance premiums are paid in both these cases.   
 
Page 17 
 
The ActEd text has been updated as follows: 
 

For original terms, a level reinsurance premium set at the outset will be charged. 
Under the risk premium method, the reinsurance premium rates may be level 
over the term of the policy or may vary annually to reflect the changing 
probability of claim with age (using guaranteed or annually reviewable mortality 
rates). 
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Page 28 
 
Solution 26.10 has been amended as follows: 

Under these arrangements, the reinsurer would have to set up reserves out of its earlier 
premiums to cover future shortfalls from its later premiums, as with any other long-term 
level-premium insurance contract.  Hence, for these arrangements, a reserve exists that 
may need to be deposited back. 

Under normal risk premium arrangements, where the reinsurance premiums operate as 
recurring single premiums, the insurer holds all of the policy reserve anyway and so 
there will be no reserves to deposit back. 
 
 
Chapter 31 
 
Page 13 
 
The first paragraph of Core Reading has been updated as follows: 
 
Commission is normally excluded from the expenses being analysed on the 
basis that its format is known and can be allowed for explicitly. 
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3 Changes to the Q&A Bank 
 
The most significant changes to the Q&A Bank questions or solutions are listed below: 

 
Q&A Bank Part 2 
 
Part (i) of Question 2.9 has been changed to: 

 
(i) Explain briefly how this change will affect the persistency risk faced by life 

insurers. [5] 
 
The heading to part (i) and the first point in Solution 2.9 has been changed to: 

 
(i) Effect on persistency risk  
 
Assuming that the guaranteed values are greater than asset share at some times, and are 
more than the company would otherwise pay, persistency risk would be increased. [1] 

 
(Note that withdrawal risk is now referred to as persistency risk in the syllabus.  We 
have therefore changed many of the references to “withdrawal risk” to “persistency 
risk”, although we do not list all such changes here.) 
 
 
Q&A Bank Part 5 
 
The third point in Solution 5.14 (i) has been changed to: 
 
When the reinsured sum assured is constant each year, risk premiums may alternatively 
be set as level regular payments, ie a net level premium arrangement. [½] 
 
The third point in Solution 5.16 (iii)(a) has been changed to: 
 
Alternatively, might use the net level risk premium arrangement, with increased initial 
commission payments for increased risk premiums, again on a quota share basis. [1] 
 
 
Q&A Bank Part 7 
 
Question 7.1 has been changed to: 
 
Explain how persistency can be a source of risk to a life insurance company that sells 
only term assurance. [4] 
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The first point in Solution 7.1 has been changed to: 
 
In most investigations carried out by actuaries, assumptions will need to be made as to 
the future persistency / withdrawal rates under the contracts issued by the company.  
There is therefore a “parameter” risk and there may also be a “model” risk. [1] 
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4 Changes to the X assignments 
 
As with the Q&A Bank, we have updated questions and solutions for the changes in the 
Core Reading and ActEd text.   
 
We only accept the current version of assignments for marking, ie those published for 
the sessions leading to the 2015 exams.  If you wish to submit your script for marking 
but have only an old version, then you can order the current assignments free of charge 
if you have purchased the same assignments in the same subject the previous year (ie 
sessions leading to the 2014 exams), and have purchased marking for the 2015 session.  
   
The most significant changes to the assignment questions or solutions are listed below: 

 
X2.1 
 
The first point in the solution to part (i) has changed to: 
 
The different channels are likely to hit different target markets, and so there may be 
“socio-economic selection”.   [1] 
 
X4.1 
 
In the question, the first paragraph has been rewritten, the fifth bullet point has been 
deleted and the number of marks has been reduced.  The question now reads as follows: 
 
You are the new director of the Government Life Assurance Monitoring Office, the 
regulatory authority in the country of Megalomania.  Historically, only without-profits 
business has been written in Megalomania.  Unit-linked business does not exist for 
statutory reasons, but legislation has just been passed enabling companies to write such 
business.  You have been asked to review the current regulations on how life insurance 
companies demonstrate supervisory solvency.   
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The current system is: 

 liabilities are valued using the net premium valuation method, an interest rate of 
4% pa and assuming population mortality 

 assets are valued at book value (defined as the price at which they were 
purchased)   

 policy reserves must not be lower than any guaranteed surrender value   

 negative reserves are allowed but only up to a maximum of 50 million 
Megalomanian dollars per company    

 solvency capital is required equal to 7.5% of the previous year’s written 
premiums. 

 
Discuss how effective this system is likely to be in measuring the solvency of life 
insurance companies in Megalomania. [15] 
 
The first heading in the solution has changed to: 
 
Without-profits business 
 
The third point under the heading Expenses in the solution has been deleted. 
 
The fourth point under the heading Expenses in the solution has been changed to: 
 
However, it is by no means necessarily prudent, and definitely imprudent for single 
premium contracts, unless specific additional reserves are held. [1] 
 
The third point under the heading Assets in the solution has been changed to: 
 
Especially in times of economic stress. [½] 
 
The fifth point under the heading Assets in the solution has been replaced by the 
following two points: 
 
Normally the book value will be unrepresentatively low for equities and property, so the 
real solvency position is not going to be shown – a very healthy company might appear 
weak.   [½] 
 
However, the impact of this will be small as the without-profits business sold in this 
country is most likely to be backed by investment in bonds and cash (although some of 
the free assets may be invested in equities).  [½] 
 



Page 14   ST2: CMP Upgrade 2014/15 

 

© IFE: 2015 Examinations  The Actuarial Education Company 

The second point under the heading Surrender values in the solution has been changed 
to: 
 
Some negative reserves are allowed.  On its own this may be imprudent… [½] 
 
All the points under the heading Bonuses in the solution have been deleted. 
 
The number of marks in the solution have been reduced to 15. 
 
X4.4 
 
The following two bullet points have been deleted from the solution: 
 
 With- or without-profits? – the lower sensitivity of the net premium valuation 

method will be less marked for with-profits business … [½] 

 …if there is a significant amount of guaranteed bonus attaching and premiums 
have not increased correspondingly. [½] 

 
 
X4.5 
 
A new part (i) has been added to the question and the number of marks has been 
increased.  The question now reads as follows: 
 
A life company, which commenced operating three years ago, transacts all types of 
unit-linked individual life assurance, pensions and annuity business.  Each year the 
embedded value of the company is calculated, and the change in embedded value is 
reported as profit in the group accounts of its parent company, a clearing bank.  The 
company is about to begin the annual calculation of the embedded value for this 
purpose. 

(i) Describe how the embedded value will be calculate for this company. [3] 
 
(ii) List the financial and economic assumptions required. [2] 
 
(iii) State the principles that should be followed in determining each of the other 

principal assumptions (mortality, persistency and expenses). [8] 
   [Total 13] 
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The solution to the new part (i) is: 
 
(i) Calculation of embedded value for unit-linked business  

The embedded value can be calculated as the sum of: 

 the shareholder-owned share of net assets, where net assets are defined as the 
excess of assets held over those required to meet liabilities   [½] 

 the present value of future shareholder profits arising on existing business.   [½] 
 
The future shareholder profits can be calculated by projecting the following elements of 
the non-unit fund:  

 future charges (including surrender penalties)  [½] 

 less expenses [½] 

 less benefits in excess of the unit fund [½] 

 plus investment income earned on non-unit reserves [½] 

 plus the release of non-unit reserves.  [½] 
   [Maximum 3]  
 
 
X4.8 
 
The allocation of marks in the solution to part (i) has changed so that the solution is 
now as follows: 
 
(i) Calculation of revised premium  

The premium that would have been paid if the contract had been in its altered form from 

outset would be 1.2 465.72 558.86¥ = . [½] 
 
However, the policyholder is in arrears as he has only paid the original premium of 
£465.72 for the first year.   [½] 
 
(i)(a) Revised premium at age 51 

The accumulated value of the arrears is: 

 ( )558.86 465.72 1.04 96.87- ¥ =  [½] 
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So the revised premium is given by: 

 |51:9

96.87 96.87
558.86 558.86 571.56

7.625a
+ = + =

 [1] 
 
(i)(b) Revised premium at age 59 

The accumulated value of the arrears is: 

 ( ) ( )
91.04 1

558.86 465.72 (1.04) 558.86 465.72 11.00611 1,025.11
0.04

-- ¥ ¥ = - ¥ =  

   [1] 
 
So the revised premium is given by: 

 558.86 1,025.11 1,583.97+ =  [½] 
   [Total 4]  
 
 
X4.9 
 
The comments in italics at the end of the solution to part (i) have been deleted. 
 
An additional point has been added at the end of the solution to part (i) as follows: 
 
A cashflow approach can more easily deal with the complexity of unit-linked policies, 
eg mortality charges as these depend on fund size.  [½] 
   [Maximum 2] 
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5 Other tuition services 
 

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

5.1 Study material 
 
We offer the following study material in Subject ST2: 

 Mock Exam  

 Additional Mock Pack 

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

 MyTest  

 Sound Revision 

 Revision Notes  

 Flashcards 

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

5.2 Tutorials 
 
We offer the following tutorials in Subject ST2: 

 a set of Regular Tutorials (lasting three full days) 

 a Block Tutorial (lasting three full days) 

 a Revision Day (lasting one full day). 
 
For further details on ActEd’s tutorials, please refer to our latest Tuition Bulletin, which 
is available from the ActEd website at www.ActEd.co.uk. 
 
 

5.3 Marking 
 
You can have your attempts at any of our assignments or mock exams marked by 
ActEd.  When marking your scripts, we aim to provide specific advice to improve your 
chances of success in the exam and to return your scripts as quickly as possible. 
 
For further details on ActEd’s marking services, please refer to the 2015 Student 
Brochure, which is available from the ActEd website at www.ActEd.co.uk. 
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6 Feedback on the study material 

ActEd is always pleased to get feedback from students about any aspect of our study 
programmes.  Please let us know if you have any specific comments (eg about certain 
sections of the notes or particular questions) or general suggestions about how we can 
improve the study material.  We will incorporate as many of your suggestions as we can 
when we update the course material each year. 
 
If you have any comments on this course please send them by email to ST2@bpp.com 
or by fax to 01235 550085. 
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Chapter 25 
 
 

Reinsurance (1) 
 
 

Syllabus objective 
 
(g)  Describe the role of reinsurance … including the managing of risk. 
 
(Covered in part in this chapter.) 

 
 

0 Introduction 

In this chapter and the next we see how a life insurance company can help to control its 
exposure to risks (in particular mortality risks), and help with its financing, using 
reinsurance. 
 
We begin in this chapter with a description of the main types of reinsurance contract.  In 
the next chapter we consider the reasons for buying reinsurance and the factors the 
insurer should consider when determining how much and what type of reinsurance to 
buy.   
 
Reinsurance is an arrangement whereby one party (the reinsurer), in 
consideration for a premium, agrees to indemnify another party (the cedant) 
against part or all of the liability assumed by the cedant under one or more 
insurance policies, or under one or more reinsurance contracts. 
 
An insurer that issues policies directly to the public is often referred to as the direct 
writer.  The direct writer may therefore transfer (cede) part of its liability for these 
contracts to a reinsurer, which may further cede part of its liability to a second reinsurer, 
and so on.  The first of these transfers would be called a cession, while subsequent 
transfers may be called retro-cessions.  
 
An insurance company that acts as a reinsurer may also be a direct writer in its own 
right.  In the main, however, the bulk of reinsurance cessions (that is, from direct 
writers) is made largely with specialist pure reinsurance companies.  These companies 
combine their reinsurance services with the provision of valuable technical assistance to 
their direct-writing clients. 
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1 The main types of reinsurance contract 

In this section we cover the main types of reinsurance contract: 

● original terms 

● risk premium 

● excess of loss, eg: 

– catastrophe 

– stop loss 

● financial 

● facultative and obligatory. 
 
Some of these headings overlap, as we shall see below. 
 
 

1.1 Original terms (coinsurance) reinsurance 

[In the UK and Ireland this method is usually referred to as “original terms” 
reinsurance, whereas in most other countries it is known as “coinsurance”.] 
 
This method involves a sharing of all aspects of the original contract. 
 
Hence, the premium is split between the insurer and reinsurer in a fixed proportion and 
any claim is split in that same proportion.  This will generally mean that the reinsurer 
shares in full the risks of the policy, including the risks of investment and early lapse. 
 
The cedant will provide the reinsurance company with the premium rates (known 
as retail rates) it is using for the particular class of business it wishes to 
reinsure. 
 
This is so that the reinsurer can check that the insurance company’s premium rates are 
adequate. 
 
The reinsurance company will determine the rates of reinsurance commission it 
is prepared to pay to the cedant for the business.   
 

Question 25.1  

List the main factors that the reinsurer would consider when deciding on how much 
reinsurance commission to offer. 

 
In determining the reinsurance commission, the reinsurer will have regard to its 
likely future experience and its knowledge of the quality of the cedant’s 
underwriting.  It will also want to make a profit on the business.   
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The reinsurance commission will usually cover – in respect of the reinsured 
portion of the policy – the commission that has been paid by the cedant and part 
or all of the cedant’s other initial expenses. 
 
The reinsurance commission therefore determines the overall net cost of the reinsurance 
contract for the cedant (the higher the commission, the less the cost).  The insurer will 
then have to decide whether it wants to accept the terms that the reinsurer is offering, or 
whether it should be looking to place its business with a different reinsurance company 
(who may be offering higher commission and/or be more attractive in some other way).  
 

Question 25.2  

In what other ways might a reinsurer be more attractive to the insurer in this context? 

 

Specifying the amount to be reinsured 
 
There are two ways in which the amount to be reinsured can be specified: 

● individual surplus – the reinsured amount is the excess of the original 
benefit over the cedant’s retention limit on any individual life 

● quota share – a specified percentage of each policy is reinsured. 
 
A company is likely to adopt a mixture of the above, retaining for itself a 
percentage of each policy up to a maximum retention. 
 

Example 
 
Suppose the direct writer has a policy with sum insured $100,000. 
 
With a straight individual surplus arrangement, supposing the direct writer has a 
retention of $40,000 (it is prepared to accept up to $40,000 of “risk” on that policy), the 
reinsurer would reinsure $60,000. 
 
With a simple quota share arrangement – say 30% – the reinsurer would reinsure 
$30,000. 
 
Consider now a combined arrangement, assuming a 30% quota share subject to a 
retention of $40,000.  Looking at the quota share element, the direct writer would retain 
$70,000 (70% of the sum insured).  But the $70,000 is subject to the maximum 
retention of $40,000.  So the company retains only $40,000, and reinsures $60,000. 
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The critical difference between the two forms is that for quota share the same 
percentage (in the example above 30%) is used for every policyholder, no matter how 
big the sum assured.  For individual surplus it is the fixed retention limit that is the 
same, so for a policy with a sum assured of £200,000 the £40,000 would be fixed and 
hence 80% of the risk would be ceded. 
 
 

1.2 Risk premium reinsurance 

Here the reinsurer does not share in the office premium of the ceding office but 
charges a specific premium for the risk, which may be level over the term of the 
policy or may vary annually with the probability of claim. 
 
The cedant reinsures part of the sum assured or the sum at risk, ie the excess of 
the benefit payable over the reserve, on the reinsurer’s risk premium basis.   
 
The risk premium is very similar to the risk charge for additional death benefits under 
unitised contracts.  The risk premium will essentially reflect the probability of claim 
over the coming year (or month, if appropriate) multiplied by the amount of benefit 
covered by the reinsurer.  So the risk premium for a policy for policy year t could be 
calculated as: 
 

 R
t x t tRP q B+=  

 

where R
x tq +  is the (reinsurer’s) risk premium rate and tB  is the reinsured amount at 

time t. 
 
This risk premium will pay for the reinsurance for the given year (or month), at the end 
of which another risk premium will be payable for the next year (or month), and so on.  
The risk premiums will therefore change in amount each year (or month). 
 

Question 25.3  

Why? 

  
The reinsurance company determines its risk premium rates by assessing the 
likely experience of the business it is to reinsure and then adding expense and 
profit margins.   
 

So, in our formula, the risk premium rates R
x tq +  will include loadings for expenses and 

profits.  Alternatively, these loadings could be added separately, ie as a per-policy 
amount (which would be particularly appropriate for the reinsurer’s fixed expenses). 
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It may or may not guarantee these rates for the term of the policy. 
 
Whether or not the terms of the reinsurance (including the risk premium rates to charge) 
are guaranteed for the term of the policy, will depend on the individual agreement made 
between the two parties.  (This agreement is called the reinsurance “treaty” – more 
about this later.)  It is likely that the insurer would wish to have similar rate guarantees 
with its reinsurer as it is providing to its policyholders.  So, if the reinsurance is in 
relation to a term assurance contract that has been issued on fully guaranteed terms, then 
it is most likely that the insurer will wish to pay reinsurance premiums that are fully 
guaranteed for the whole term of the contract. 
 
There may also be some form of profit participation, whereby a share of any profits to 
the reinsurer from the portfolio reinsured are paid back to the direct writer. 
 
With a risk premium structure, changes in the insurer’s premium rates will not 
necessarily require changes in reinsurance rates.  It therefore gives the insurer 
greater freedom to respond to competitor changes in premium rates. 
 
In comparison, with an original terms structure the premium received by the reinsurer 
will change whenever the insurer changes its premiums.  The reinsurer may therefore 
impose limits on the extent that the insurer can change its premium rates (or may 
change the reinsurance terms, eg the rate of reinsurance commission). 
 
Under a “net level premium arrangement”, the reinsurer spreads the risk 
premiums so that they are level over the term of the contract.  This method has 
the advantage that the insurer, if desired, can simply load the reinsurance 
charges to obtain the premium payable by the policyholder. 
 
The approach applies mostly to protection products. 
 

Question 25.4  

An insurer sells term assurances in a competitive market.  Why might a net level 
premium arrangement be more suitable than original terms reinsurance? 

 

Specifying the amount to be reinsured 
 
As stated in the Core Reading at the start of this section, the amount to be reinsured can 
be based on either the full sum assured or just the sum at risk.  Where the sum at risk is 
used, the reserves used to work out the sum at risk will be specified in the reinsurance 
treaty.  These will not necessarily be exactly the same as the insurer actually holds, but 
will be of the correct order of magnitude. 
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Non-temporary life insurance contracts, such as whole life and endowment assurances, 
will usually be reinsured on a sum-at-risk basis, whereas for term assurance contracts 
the reinsurance will usually be based on the full sum assured. 
 

Question 25.5  

Explain the likely reasons for this. 

 
The part to be reinsured can be on an individual surplus or a quota share basis. 
 
This is identical to the case for original terms reinsurance. 
 
For individual surplus, the excess (if any) of the sum at risk or sum assured above a 
specified level is reinsured. 
 
For quota share, a specified percentage of the sum at risk or sum assured is reinsured. 
 
(In earlier versions of this Subject these types of reinsurance were called constant 
retention and reducing retention methods respectively.) 
 

Question 25.6  

Sketch the development of reserves, risk retained and amount reinsured for a regular 
premium without-profits endowment assurance policy, under an individual surplus 
arrangement based on the sum at risk. 

 
 

Question 25.7  

Sketch the development of reserves, risk retained and amount reinsured for a regular 
premium without-profits endowment assurance policy under a quota share arrangement 
based on the sum at risk. 

 
 



ST2-25: Reinsurance (1) Page 7 

The Actuarial Education Company © IFE: 2015 Examinations 

Example 
 
Imagine a policy with sum assured £100,000.  The direct writing company has a 
retention limit of £40,000 of sum at risk.  Consider the situation when reserves are 
£5,000, when they are £30,000 and when they have increased to £80,000. 
 
With individual surplus, the direct writer retains £40,000 of risk in the first two 
instances.  So the total retention is £45,000 (when reserves are £5,000) passing £55,000 
of risk to the reinsurer, and £70,000 (when reserves are £30,000) ceding £30,000 of risk.  
Then, when reserves are £80,000, the remaining sum at risk is £20,000, which is below 
the direct-writing company’s retention limit.  The company therefore does not pass any 
risk on to the reinsurer. 
 
What would happen under quota share?  Assuming a percentage of 50%: initially, when 
reserves are £5,000, the sum at risk is £95,000 and the direct writer reinsures 50% of 
this (ie £47,500), keeping £52,500 of sum insured.  When reserves are £30,000, the 
direct writer cedes £35,000 and retains £65,000.  With reserves at £80,000, the direct 
writer cedes £10,000 and retains £90,000. 

 
We’ll briefly summarise the key differences between the risk premium and original 
terms reinsurance methods, as these are particularly important for life insurance. 
 
Original terms (coinsurance) reinsurance 
 
The insurance company sets the premium, and the reinsurance premium is in direct 
proportion to this.  The amount of commission agreed with the reinsurer sets the price 
of the reinsurance arrangement, and is usually very significant. 
 
Level risk premium reinsurance 
 
The reinsurer sets a level premium for its share of the risk, based on its share of the full 
sum assured.  The insurer then calculates its own premium rates in the knowledge of the 
reinsurance premiums it will be paying.  The reinsurance commission is usually not 
significant. 
 
Variable risk premium reinsurance 
 
The reinsurer sets the reinsurance premium rate.  The risk premium operates as a 
recurring single premium, with each premium covering the immediate period of risk.  
The reinsurer may cover a part of the full sum assured or a part of just the sum at risk.  
The risk premiums will vary from period to period due to changes in the sum at risk, 
age of policyholder, or as a result of rate reviews.  The reinsurance commission is 
usually not significant. 
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For all three methods, the split between the reinsurer’s and insurer’s shares of the 
benefits can be specified using either quota share or individual surplus arrangements.  
 
 

1.3 Excess of loss reinsurance 

Excess of loss reinsurance can be enacted on a risk basis where the reinsurer 
pays any loss on an individual risk in excess of a predetermined retention.   
 
This kind of reinsurance would be used where the loss (claim amount) at risk under a 
single policy is of unknown amount until the loss actually occurs.  At first sight, 
therefore, it would appear that most individual life insurance contracts, such as term 
assurances, would not require excess of loss reinsurance cover. 
 

Question 25.8  

Explain whether you think this is true. 

 
However, excess of loss can also be enacted on an occurrence basis where the 
aggregate loss from any one occurrence of an event exceeds the predetermined 
retention. 
 
This is exactly the situation that we have just described in the solution to Question 25.8. 
 
Most excess of loss reinsurance contracts last one year and need to be renegotiated each 
year.  The insurer will pay a risk premium to cover the reinsurer’s expected loss, 
allowing for expenses and profit margins, at the start of the year of cover.  The premium 
basis will include margins to reflect the uncertainty of the reinsurer’s total claim 
amount. 
 
Excess of loss is an example of non-proportional reinsurance, because the reinsurance 
premiums paid are not in proportion to the actual claim amount paid by the reinsurer.  For 
example, the same reinsurance risk premium will have been paid whether the claim paid 
by the reinsurer turned out to be £1m or £10m.  Under individual surplus, on the other 
hand, the reinsurance premium would be approximately ten times higher for a reinsured 
benefit of £10m compared with £1m.  So both risk premium and original terms 
reinsurance are examples of proportional reinsurance types. 
 
An excess of loss treaty may be organised into different levels, or lines.  The 
cedant may retain the first £Xm of losses.  The first £Ym over the £Xm will have 
one price.  The next £Zm over £(X+Y)m will have a different price, and so on.  
Different reinsurers may then take different proportions of each line. 
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