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Subject ST7 
 
 

CMP Upgrade 2015/16 
 
  

CMP Upgrade 
 
This CMP Upgrade lists all significant changes to the Core Reading and the ActEd 
material since last year so that you can manually amend your 2015 study material to 
make it suitable for study for the 2016 exams.  It includes replacement pages and 
additional pages where appropriate.   
 
Alternatively, you can buy a full replacement set of up-to-date Course Notes at a 
significantly reduced price if you have previously bought the full price Course Notes in 
this subject.  Please see our 2016 Student Brochure for more details. 

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

Answer Bank that will make them suitable for study for the 2016 exams. 
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1 Changes to the Syllabus objectives and Core Reading  

1.1 Syllabus objectives  

There have been no changes to the Syllabus objectives. 
 
 

1.2 Core Reading 

This section contains all non-trivial changes to the Core Reading.   
 
 
Chapter 3 
 
Page 3 
 
The bullet point for professional indemnity now reads: 
 
● professional indemnity and errors and omissions (E&O) liability 

 
The bullet point for environmental liability now reads: 
 
● environmental liability and pollution liability. 
 
The penultimate sentence on this page now reads: 
 
For marine and aviation liability, international law prevails, depending on which 
jurisdiction applies and how the contract is worded. 
 
Page 6 
 
The following text has been deleted: 
 
Various additional covers have often been included in aviation insurance, 
including: 

● manufacturers’ hull and liability (covers accidents involving aircraft in the 
possession of the manufacturer, for example test flights) 

● grounding risks (business interruption due to the grounding of a fleet for 
safety reasons) 

● hangarkeepers (liability arising from damage to aircraft / property in the 
insured’s care, custody or control). 
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Page 8 
 
Several changes have been made to the description of professional indemnity insurance.  
Please use replacement pages 7 and 8 provided at the end of this Upgrade. 
 
Page 14 
 
Please add the following sentence after the paragraph that starts “For example ...” 
 
Additionally for marine liability, sum insured, feet drilled and turnover are used 
where suitable.   
 
Page 17 
 
In the section on claim frequency, the Core Reading now starts: 
 
Motor liability claims tend to be more frequent and usually smaller than ... 
 
Page 28 
 
Please add the following additional perils to the bullet point list at the top of the page: 
 
● sinking 

● damage. 
 
Please change the sentence on construction to read: 
 
The main insured perils are damage, destruction, design defect, faulty parts and 
failure to finish the construction project.   
 
Page 31 
 
Please add the following sentence to the end of the section entitled “Marine and 
aviation property”: 
 
Alternatively the number of take-offs and landings may be used as this is when 
most losses occur. 
 
Page 32 
 
The penultimate sentence now reads: 
 
Domestic property claims will tend to be fairly consistent in size and distribution, 
with a small number of larger, total loss claims and occasional liability losses. 
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Page 34 
 
Some changes have been made to the section entitled “Marine and aviation property”.  
Please use replacement pages 33 and 34 provided at the end of this Upgrade. 
 
Page 35 
 
Please add the following sentence to the end of the section entitled “Construction and 
engineering”. 
 
It may be hard to determine the date of loss for a construction policy. 
 
Page 37 
 
Please add the following point to the first list of bullet points: 
 
● hazardous building materials. 
 
Page 40 
 
Please change the first sentence of the section entitled “Marine and aviation property” 
to read: 
 
The main risk factors for marine and aviation property are the size, type and age 
of the craft or vessel and the nature of the cargo. 
 
Page 45 
 
Please insert the following sentence after the first sentence on the page: 
 
There is usually a minimum period before a claim can be made. 
 
 
Chapter 4 
 
Page 20 
 
The following sentence has been deleted from Section 5.1: 
 
Both forms have to be administered automatically, and therefore require a treaty. 
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Chapter 5 
 
Page 2 
 
The discussion of how quota share operates has changed.  Please use replacement 
pages 1 and 2 provided at the end of this Upgrade. 
 
 
Chapter 10 
 
Page 33 
 
Please add the following sentence after the sentence that starts “The history of policy 

and claim records ...”: 
 
However, you should always be aware of local data protection laws that may 
place restrictions on what customer data can be held and for how long. 
 
 
Chapter 14 
 
Page 4 
 
The third bullet point now reads: 
 
• Compare datasets at different as at dates.   

 
Page 16 
 
The second paragraph now reads: 
 
The Mack model can handle negative claim increments, as are commonly found 
within incurred claims data, although problems may exist when data is very 
sparse. 
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Chapter 16 
 
Page 4 
 
The Core Reading in the example at the top of the page now reads: 
 
By splitting data into perceived homogenous groups, we can reduce model error, 
but this could also affect the estimates of parameter uncertainty (including 
correlation parameters) and process uncertainty. 
 
 

Chapter 18 
 
Page 8 
 
The first sentence after the second bullet point now reads: 
 
The Value at Risk (VaR) is the loss at a predefined confidence level (eg 99.5%), 
specified over a particular time horizon.   
 
Page 13 
 
The fourth bullet point now reads: 
 
● By developing deterministic stresses and scenarios, we can help to link 

the capital model with the risk register, helping to integrate capital and 
risk management (this would also apply in a stochastic environment). 

 
 
Chapter 19 
 
Page 8 
 
The following sentence has been added to the end of the paragraph immediately after 
the first bullet point list: 
 
Discounting and its inherent risk will play a vital role here (see Section 2.6). 
 
Page 16 
 
The first sentence in the section “Correlations over policy years” now reads:  
 
We should correlate underwriting risks from adjacent policy years, for example, 
when we use a multi-year model or when there are multi-year risks.   
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Chapter 22 
 
Page 4 
 
The following sentence has been added after the first paragraph at the top of the page: 
 
With the arrival of Solvency II, the requirement to change claims provisions into 
technical reserves and risk margins may well change the amount and calculation 
of free reserves. 
 
Page 5 
 
The following sentence has been added at the end of the section “Too much risk 
underwritten in one particular area”: 
 
The application of risk identification, risk quantification and risk management 
will be crucial to actuarial best practice here. 
 
 
Chapter 23 
 
Page 16 
 
The following sentence has been added to the end of Section 3.1: 
 
Note that some of the advantages and disadvantages under this section may 
apply under Section 3.2 also, eg the fifth and sixth advantages and the fourth 
and sixth disadvantages. 
 
Page 17 
 
The following sentence has been added to the end of Section 3.2: 
 
Note that some of the advantages and disadvantages under this section may 
apply under Section 3.1 also, eg the fourth advantage and the first and fourth 
disadvantage. 
 
Page 19 
 
The following sentence has been added at the end of the paragraph that begins “We set 

the reinsurance reserves on a case-by-case basis ...”: 
 
This may also be a suitable approach for reserving for facultative reinsurance 
business. 
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Page 21 
 
An additional section, Section 3.6 has been added on net distributions.  Please use 
replacement pages 21 and 22 provided at the end of this Upgrade. 
 
 
Chapter 26 
 
Page 14 
 
The reference to EIOPA’s website has been updated to: 
 
https://eiopa.europa.eu/regulation-supervision/insurance/solvency-ii 
 
 
Glossary 
 
Page 17 
 
The term “Events not in data (ENIDs)” has been added to the Glossary.  Please remove 
pages 17 and 18 and use replacement pages 17a, 17b, 17c and 18 that can be found at 
the end of this Upgrade. 
 
Page 36 
 
In the definition of profit commission, the last sentence has been replaced with: 
 
Also, commission paid by an insurer to a broker or insured that is dependent 
upon the profitability of the business written. 
 
Page 37 
 
The term “Realistic Disaster Scenarios” has been added to the Glossary.  Please remove 
pages 37 and 38 and use replacement pages 37a, 37b, 37c and 38 that can be found at 
the end of this Upgrade. 
 
Page 49 
 
The following has been added to the list of abbreviations: 
 
ENIDs  Events not in data 
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2 Changes to the ActEd Course Notes  

This section contains all non-trivial changes to the ActEd Course Notes in addition to 
the Core Reading changes detailed above.   
 
 
Chapter 1 
 
Page 8 
 
Add the following paragraph to the end of the section on reporting delays: 
 
The part of the delay that relates to the period between when the insured event happens 
(eg original exposure to asbestos) and when the policyholder realises the event has 
happened (eg the policyholder starts to develop signs of illness) is referred to as the 
event delay.  In many cases the event delay is minimal (eg car accidents).  In practice 
therefore, the term “event delay” is not often used.  Many people simply use the term 
“reporting delay” to mean “reporting delay plus event delay”. 
 
 
Chapter 3 
 
Page 8 
 
As stated above, several changes have been made to the description of professional 
indemnity insurance.  Please use replacement pages 7 and 8 provided at the end of this 
Upgrade. 
 
Page 20 
 
In the section on Directors’ and Officers’ liability, the last sentence now reads: 
 
Other than the type of business, a typical risk factor would be the past experience of the 
company. 
 
Page 21 
 
The bullet point for construction now reads: 
 
● property under construction 
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The bullet point for extended warranty now reads: 
 
● goods insured under an extended warranty policy 
 
Page 34 
 
As stated above, some changes have been made to the section entitled “Marine and 
aviation property”.  Please use replacement pages 33 and 34 provided at the end of this 
Upgrade. 
 
Page 59 
 
The bullet point for professional indemnity now reads: 
 
● professional indemnity and errors and omissions (E&O) liability 
 
The bullet point for environmental liability now reads: 
 
● environmental liability and pollution liability. 

 
Page 61 
 
The bullet point for construction and engineering now reads: 
 
● property under construction and engineering plant and machinery 
 
The bullet point for extended warranty now reads: 
 
● goods insured under an extended warranty policy. 
 
Page 62 
 
The second sentence of the second paragraph now reads: 
 
The main perils are damage, destruction, design defects, faulty parts and failure to finish 
the construction project. 
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Page 71 
 
The last sentence of Solution 3.22 has been replaced with: 
 
This product is not covered in detail by the Core Reading, however the Subject ST7 
examiners frequently use uncommon or specialised classes of business as a basis for 
exam questions.  Therefore it’s a good idea to read a little about unusual classes 
whenever you come across them.  For more information about suretyship, you can visit 
http://smallbusiness.chron.com/definition-surety-insurance-43269.html . 
 
 
Chapter 3A 
 
A completely new chapter “Tackling an unusual product” has been added between 
Chapter 3 and Chapter 4.  A copy of the new chapter can be found at the end of this 
Upgrade.  For the purpose of the Upgrade we have numbered this new chapter 3A. 
 
 
Chapter 5 
 
Page 2 
 
As stated above, the discussion of how quota share operates has changed.  Please use 
replacement pages 1 and 2 provided at the end of this Upgrade. 
 
Page 14 
 
We have expanded the discussion of the section entitled “Second surplus treaty”.  
Please insert new pages 14b and 14c after page 14.  These new pages can be found at 
the end of this Upgrade. 
 
Note that these changes include a new Self Assessment Question.  We have included 
the solution to this question on page 14c rather than at the end of the chapter, in order to 
keep the Upgrade as simple as possible. 
 
Page 51 
 
The first sentence now reads: 
 
Quota share is proportional reinsurance whereby the premiums and claims for all risks 
covered by the treaty are split in a fixed proportion. 
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Page 57 
 
In Solution 5.9, the answer to risk 6 has been changed to: 
 
This probably could not be placed on the treaty unless other cover (eg prior XL) was in 
place.  Further options for this risk will be discussed later. 
 
Page 60 
 
The following bullet point has been added to Solution 5.16: 
 
• Managing claims above the excess will reduce the risk of them exhausting the 

reinsurance layer and reverting back to the insurer. 
 
 
Chapter 6 
 
Page 23 
 
Please add the following bullet point to the list of Technical Actuarial Standards: 
 
● Transformations Technical Actuarial Standard. 

 
The following sentence has been deleted: 
 
This may be done by issuing an Advisory Note. 
 
 
Chapter 7  
 
Page 38 
 
The second paragraph now reads: 
 
Most latent claims will therefore arise under product liability and employers’ liability 
insurance.  This is not necessarily the case however.  Faulty building construction could 
probably be covered under architect’s professional indemnity insurance or a 
contractor’s construction all risks (CAR) cover.  Child sex abuse claims may arise 
under public liability insurance. 
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In the section entitled “Examples of types of latent claims”, please insert the following 
sentence after the first sentence of Core Reading: 
 
This is for claims arising from exposure to asbestos in the US alone.  The figure will be 
considerably higher when exposures elsewhere (eg UK) are included.   
 
 
Chapter 8 
 
Page 17 
 
The paragraph after the second set of bullet points now reads: 
 
Equitas is a separate entity from Lloyd’s, and is outside Lloyd’s regulatory regime.  
Equitas is not authorised to write new business. 
 
Page 18 
 
Please insert the following paragraph after the list of bullet points: 
 
Subsequent to this, a “Part VII Transfer” was approved in June 2009 which means that 
the relevant Names no longer have any liability in respect of the 1992 and prior 
liabilities of Lloyd’s.  (A Part VII transfer is form of risk transfer.  It will be discussed 
in a lot more detail in Subject SA3.) 
 
Page 19 
 
Please add the following bullet point to the list of Glossary items: 
 
● Realistic disaster scenarios (RDS) 
 
  
Chapter 9 
 
Page 32 
 
Please add the following bullet point to the list of Glossary items: 
 
● Events not in data (ENIDs) 
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Chapter 12 
 
Page 16 
 
The third sentence now reads: 
 
Remember that the TASs are unlikely to be examined, but reading them, especially 
TAS R, may help you in the Subject ST7 exam. 
 
 
Chapter 13 
 
Page 7 
 
The formula at the top of the page has been corrected to: 
 

08,4 09,4 10,4
3:4

08,3 09,3 10,3

C C C
r

C C C

+ +
=

+ +
 

 
Page 19 
 
The first paragraph under the heading “Version 3” has been corrected to: 
 
The catastrophe happened in the middle of 2012 and the development of the additional 
catastrophe claims was identical to the development of other claims. The catastrophe 
gave rise to an extra £3.8m, of which £2m was paid in 2012, £1.2m in 2013, £0.4m was 
paid in 2014, and £0.2m was expected to be paid in 2015. The outstanding claims 
amount as at 31/12/2014 was £13.2m (ie £13m as before plus £0.2m extra from the 
catastrophe), and this is precisely what the chain ladder gives if re-worked on the new 
figures. (Check you can agree this figure.) 
 
Page 84 
 
The third formula under “Step 3 (revised)” has been corrected to: 
 

13,4 13,3 3:4C C r= ¥  
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Chapter 14 
 
Page 4 
 
The ActEd text after the third bullet point has been deleted. 
 
Page 11 
 
The second sentence now reads: 
 
Note that this goes beyond what is contained in the Core Reading. 
 
Page 19 
 
The discussion of the theory of bootstrapping the ODP model has changed.  Please 
remove pages 19 and 20 and replace them with replacement pages 19, 20a, 20b and 20c 
provided at the end of this Upgrade. 
 
Page 40 
 
The third bullet point of Solution 14.5 now reads: 
 
• the methods are more complicated, so the risk of mistakes is greater and they are 

harder to explain to a non-technical audience 
 
 
Chapter 16 
 
Page 8 
 
The first sentence now reads: 
 
Solvency II is the new regulatory regime applicable to UK general insurance companies 
which comes into force on 1 January 2016.   
 
Page 18 
 
The fourth paragraph of Section 4.1 now starts: 
 
Recall that TAS M (Modelling) ... 
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Page 21 
 
The website reference after the bullet point list has been updated to: 
 
https://www.frc.org.uk/Our-Work/Codes-Standards/Actuarial-Policy/Technical-
Actuarial-Standards/TAS-R-Reporting-Actuarial-Information.aspx 
 
 
Chapter 17 
 
Page 13 
 
The penultimate paragraph has been corrected to: 
 
Investment expenses are usually a negative adjustment to projected asset proceeds. 
 
 
Chapter 19 
 
Page 13 
 
The following sentence has been added after Question 19.8: 
 
Instead a more approximate approach such as a subjective loading is likely to be used. 
 
 
Chapter 20 
 
Page 25 
 
The following bullet point has been added to Solution 20.6: 
 
● to comply with any regulatory requirements 
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Chapter 22 
 
Page 4 
 
After the Core Reading added above, the following sentence of ActEd text has been 
added: 
 
For example, Solvency II may change the split of total reserves between technical 
provisions and free reserves or the split between the statutory minimum and anything 
held over and above that.  
 
Page 12 
 
The paragraph immediately before Section 2.1 now reads: 
 
The ICA regime will be replaced by Solvency II with effect from 1 January 2016.  
Solvency II is discussed in depth in Subject SA3. 
 
 
Chapter 23 
 
Page 12 
 
A sixth method has been added to the bullet point list of methods to reserve for 
outwards reinsurance:   
 
● derive a reserve distribution net of reinsurance 
 
Page 23 
 
Please add a sixth method to the bullet point list at the bottom of the page:  
 
● derive a reserve distribution net of reinsurance 
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Chapter 24 
 
Page 24 
 
Example 2 has been corrected to read: 
 
Suppose now that we have a similar position to Example 1, except that all claims are 
settled for a total of £72m exactly on 20 December 2014.  Suppose also that the 
company can buy, on 31 December 2013, an investment for £68m which will definitely 
give £72m on 20 December 2014.  In this case we can declare profits of £5.5m 
at 31 December 2013, with certainty. 
 
Page 29 
 
In the balance sheets at the top of the page, the DAC and shareholders’ funds as at 
1 January 2015 have been corrected to £41.25m and £118.25m respectively.  
 
 
Chapter 26 
 
Page 17 
 
An additional point has been added to the sub-bullet point list at the top of the page: 
 

– restrictions on the amount of investment in any one company / group 
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3 Changes to the Q&A Bank 

This section provides details of material changes that have been made to the 2015 Q&A 
Bank. 
 
 
Part 1 
 
The note at the end of Solution 1.11 now reads: 
 
Note that it might instead be possible to keep the residual risk after ceding the 
maximum number of lines to both surplus reinsurers.  However this will depend on the 
terms of the surplus treaties.  (C and D would not be too happy either!) 
 
 
Part 2 
 
The first bullet point of Solution 2.19 now reads: 
 
● what data a company may hold on its customers … [½] 

… both personal and commercial … [½] 

… and for how long [½] 
 
 
Part 3 
 
In Solution 3.12 part (ii) the second paragraph after the triangle has been corrected to 
read: 
 
The projections can be extended beyond year 6 for those claims from the 2008 accident 
year which haven’t yet been settled. [½] 
 
The fourth paragraph of Solution 3.17 has been corrected to read: 
 

At the end of 2014, the business written in Q1 will be 7
8 ths  of the way through the 

policy year. 
 
The seventh paragraph of Solution 3.17 has been corrected to read: 
 
So the UPR from the business written in Q1 2014 is: 
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Part 4 
 
The eighth bullet point of Solution 4.7 has been deleted. 
 
The bullet points in Solution 4.22 part (i) now read as follows: 
 
● to maximise the return subject to … [1] 

● … the overriding constraint of meeting all contractual obligations as they fall 
due, whilst ensuring   [½] 

● risk against not receiving return is within company’s tolerance. [½] 
 
 
Part 6 
 
Parts (ii) to (iv) of Question 6.18 have been deleted. 
 
The fourth paragraph of Question 6.25 has been corrected to read: 
 
The company received investment income of $0.4m in 2012 and $0.45m in 2013 and 
paid tax at rates of 5% of written premiums and 8% of profits, net of the tax on 
premiums. 
 
The following additional points have been added to Solution 6.18 part (i): 
 
Extended warranty insurance (danger of selection is reduced because the insurance is 
sold by the retailer and not the insurer).  [½] 
 
Mortgage indemnity guarantee insurance (danger of selection is reduced because the 
events giving rise to the claims are external to the insurer and the insured, eg economic 
downturn).  [½] 
 
Parts (ii) to (iv) of Solution 6.18 have been deleted. 
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The table at the beginning of Solution 6.25 part (i) has been corrected as follows: 

 

 Travel Extended 
warranty 

Written premiums (WP) 6 4 

2012 earned premiums (EP12) (using average start 
date) 

4.5 2 

2012 UPR = 2013 earned premiums 1.5 2 

Loss ratio (LR) (given) 55% 75% 

Total claims incurred ( )LR WP×  3.3 3 

2012 claims incurred ( 12)LR EP×  2.475 1.5 

2012 claims paid 1.925 1 

Outstanding reported claims 0.275 0.25 

IBNR 0.275 0.25 

2013 claims paid 1.375 2 

2013 claims incurred 0.825 1.5 

DAC (20% of UPR) 0.3 0.4 

 
The second sentence of Solution 6.25 part (iii) has been corrected as follows: 
 
All the profit will be declared at the end of 2013, ie $1.15m. [1] 
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4 Changes to the X Assignments 

This section provides details of material changes that have been made to the 
2015 X Assignments, so that you can continue to use these for the 2016 exams.   
 
However, if you are having your attempts marked by ActEd, you will need to use 
the 2016 version of the assignments. 
 
 
Assignment questions 
 
There have been no significant changes to the X Assignment Questions. 
 
 
Assignment solutions 
 
Solution X6.1 
 
In part (i) the formula has been corrected to: 
 

(1 )EML l r= +  

 
In part (ii), the following additional points have been added: 
 
Assuming there is no inuring facultative reinsurance the largest risk that could be 
covered by the surplus treaty is £27.5m ...  [½] 
 
... although it may be possible to cede larger risks through the surplus treaty and cover 
the remaining amount (beyond the reinsurer’s maximum number of lines) ourselves.  
However, this will depend on whether the terms of the surplus treaty allow us to do so.  
 [½] 
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5 Other tuition services 

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

5.1 Study material 

We offer the following study material in Subject ST7: 

• Flashcards  

• Revision Booklets 

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

• Mock Exam A  

• Additional Mock Pack. 
 
For further details on ActEd’s study materials, please refer to the 2016 Student 
Brochure, which is available from the ActEd website at www.ActEd.co.uk. 
 
 

5.2 Tutorials 

We offer the following tutorials in Subject ST7: 

• a set of Regular Tutorials (lasting three full days) 

• a Block Tutorial (lasting three full days). 
 
For further details on ActEd’s tutorials, please refer to our latest Tuition Bulletin, which 
is available from the ActEd website at www.ActEd.co.uk. 
 
 

5.3 Marking 

You can have your attempts at any of our assignments or mock exams marked by 
ActEd.  When marking your scripts, we aim to provide specific advice to improve your 
chances of success in the exam and to return your scripts as quickly as possible. 
 
For further details on ActEd’s marking services, please refer to the 2016 Student 
Brochure, which is available from the ActEd website at www.ActEd.co.uk. 
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5.4 Feedback on the study material 

ActEd is always pleased to get feedback from students about any aspect of our study 
programmes.  Please let us know if you have any specific comments (eg about certain 
sections of the notes or particular questions) or general suggestions about how we can 
improve the study material.  We will incorporate as many of your suggestions as we can 
when we update the course material each year. 
 
If you have any comments on this course please send them by email to ST7@bpp.com 
or by fax to 01235 550085. 
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Example 
 
Suppose you are a recently qualified actuary, married with young children, walking past 
a construction site underneath the covered pedestrian pavement.  Despite the overhead 
protection, a brick falls through and knocks you on the head, causing instant death.  
Your dependants could sue the building contractor for their loss of future support 
because of your death as both spouse and parent.  The contractor would then rely on 
public liability insurance to meet the claim.   

 
Compulsory cover 
 
In some countries – and for certain individuals or institutions – public liability is 
compulsory. 
 

Example 
 
Statute requires public liability policies to be held by horse riding establishments 
and nuclear installations in the UK.  However, there is no general requirement in 
the UK for individuals or businesses to hold public liability insurance. 

 
There are two main types of cover, namely: 

● the risk at insured’s own premises (eg a commercial premises such as a 
warehouse) 

● the risk when work is carried out by the insured away from their own 
premises (eg on the site where builders are working, away from their 
official place of work). 

 
Product liability 
 
This insurance indemnifies the insured against legal liability for the death of or 
bodily injury to a third party, or for damage to property belonging to a third party, 
that results from a product fault.   
 
The policy will usually also cover legal costs.  Some policies will include the 
costs of recalling faulty products that have not actually caused damage.  
 
Professional indemnity 
 
This insurance indemnifies the insured against legal liability for losses resulting 
from negligence in the provision of a service, for example unsatisfactory medical 
treatment or incorrect advice from an actuary or solicitor.  The insured will be a 
professional person or a professional firm.   
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You might often hear the term “E&O” being used, which stands for “errors and 
omissions” cover.  This is another term for “professional indemnity”, the two are used 
interchangeably.   
 
Like companies selling products, enterprises offering a service may also be concerned 
to protect themselves against possible liability claims. 
 
In a company take-over, for example, considerable weight may be given to professional 
reports from accountants, merchant bankers and even, where relevant, actuaries.  
Negligence by one of the advisors could cause their client to suffer large losses. 
 
There are several types of professional indemnity insurance.  The fundamental cover is 
the same – the difference is due to the parties that buy the cover.  For example, the US 
is notorious for the high cost of professional indemnity cover for medical doctors, 
because they can be sued for millions of dollars by patients who are not satisfied with 
treatment.  This has given rise to medical malpractice insurance (which is often 
abbreviated to “med mal”).   
 
Compulsory cover 
 
Holding professional indemnity insurance is often a legal or regulatory condition 
of being allowed to practise a profession or may be imposed as a condition by a 
professional body. 
 
Directors’ and Officers’ liability 
 
This is another important type of liability cover.  E&O is primarily concerned with 
performance failures and negligence with respect to products and services, whereas 
D&O is concerned with the performance and duties of management. 
 
D&O insurance indemnifies the insured against the legal liability to compensate 
third parties owing to any wrongful act of the insured in his or her capacity as a 
director or officer of a company.  The insurance is personal to the director or 
officer, but is usually bought for him or her by the company. 
 
Deliberate fraud by directors and officers will typically be excluded. 
 
Environmental liability 
 
The insured is indemnified against the legal liability to compensate third parties 
as a result of bodily injury, death and damage to property as a result of 
unintentional pollution for which the insured is deemed responsible.   
 
The costs of cleaning up the pollution and regulatory fines may also be covered.  
Gradual and sudden environmental pollution will generally both be covered.   
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These classes are the ones that are most exposed to moral hazard.   

Question 3.13  

What is the difference between “indemnity” and “replacement” cover?  Which would 
expose the insurer to the greater fraud? 

There is also the risk of exposure to catastrophe, for example after severe 
storms or floods. 

Question 3.14  

Give three other examples of how a household insurance portfolio could be exposed to 
accumulations. 

Motor property 

Claims for damage to the insured’s vehicle are usually reported and settled 
quickly.   

Claims for damage to the property of third parties may take slightly longer to settle than 
claims for damage to the property of the insured.   

There may be some delay in settling property claims while the liability for settlement is 
established.  Generally, delays for settlement of property claims should be in weeks or 
months rather than years. 

As you might know from bitter personal experience, motor claims have a relatively high 
frequency.  The average claim frequency for different insurers will depend very much 
on the type of business they write.  As a rough indicator, many insurers will have claim 
frequencies of about 25% on a comprehensive portfolio, ie 1 claim for each 4 vehicles 
each year.  Claim frequencies for a non-comprehensive portfolio may typically be about 
15%. 

In general, private motor insurance does not give rise to extreme accumulations. 
Because business is sold nationally, an insurer is unlikely to have a concentration of 
risks in one geographical area. 
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Question 3.15  

How do you think the claims characteristics of a motor fleet portfolio will differ from 
the characteristics of a private motor portfolio? 

Marine and aviation property 

Among the claim characteristics for this business, the following are important: 

● Claims are usually reported as soon as the vessel reaches a major port (or
indeed the event might take place in port).  Reporting delays may be very
long after initial advice of incident.

The insured is likely to notify the insurer of an incident having taken place fairly
quickly.  However repairs may be deferred until the vessel is scheduled for its
next refit, when the full extent of the damage and the likely costs incurred will
be reported to the insurer.  This could be months, or even years later, so the
delay before all information is received could be significant.

● Settlement delays might be long if there is a dispute over legal liability or
the amount that should be paid.

● Minor damage is often repaired when the vessel goes into dock for routine
maintenance.

● Claim amounts can vary from relatively small amounts for minor hull
damage to small vessels to very large amounts in respect of the complete
loss of a large vessel and its cargo.

Accumulations of risk are quite possible with marine insurance: 

● Geographical concentration would make an insurer exposed to the possibility of
lots of claims arising from one incident.  Storms or tidal waves could affect
many ships in one harbour.  A good example of this would be where an insurer
sells lots of policies to a particular yacht club and a severe storm then damages
all the yachts.

● If a ship spills hazardous material in a populated coastal area, there may be many
liability claims.

Goods in transit 

There may be reporting delays if claims are not reported until vehicles or vessels 
reach their destination.  However, these generally amount to months rather than 
years. 
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Chapter 5 
 
 

Reinsurance products (2) 
 
 

Syllabus objective 
 
(c) Describe the main types of general reinsurance products and the purposes for 

which they may be used. 
 
Covered in part in this chapter. 

 
 

0 Introduction 

In this chapter, we look in detail at the different types of reinsurance product. 
 
We start by looking at traditional reinsurance products.  Proportional and 
non-proportional reinsurance were introduced in the last chapter. 
 
Section 1: Quota share reinsurance (proportional) 
Section 2: Surplus reinsurance (proportional) 
Section 3: Excess of loss reinsurance (non-proportional) 
Section 4: Stop loss (non-proportional) 
 
We then go on to discuss other types of reinsurance products, which have been 
developed more recently to meet specific needs of insurers. 
 
Section 5: Finite risk (or financial) reinsurance 
Section 6: Run-off reinsurance 
 
Reinsurers may not have the capacity to meet all an insurer’s needs in terms of limiting 
exposure to risk and providing financial assistance, therefore the insurer may have to 
seek assistance elsewhere.  We conclude the chapter by looking at some alternatives to 
reinsurance, available from the capital markets.   
 
Section 7: Capital market products 
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1 Quota share reinsurance 

1.1 How quota share operates 

Quota share reinsurance is a form of proportional reinsurance where the 
apportionment of claims and premiums between the insurer and reinsurer is 
constant for all risks covered by the treaty. 
 
Suppose the direct writer decides that for a particular class it does not want to retain all 
the business it writes.  So the direct writer enters into a quota share treaty with a 
reinsurer.  Then a constant proportion of each and every risk within the scope of the 
treaty is automatically passed to the reinsurer.  The treaty will specify the proportion to 
be ceded to the reinsurer, R% say.  This is often referred to as an R% quota share treaty. 
 
However in some markets, there is extensive use of quota share reinsurance to 
cover single risks on a fully proportional but facultative basis.  
 
In other words, quota share can therefore either be written by treaty covering a number 
of risks or on a facultative basis covering a single risk.   
 
Premiums 
 
The direct writer passes to the reinsurer R% of the policyholders’ premiums for risks 
covered within the treaty.  (In general insurance, under proportional reinsurance 
everything is shared with the reinsurer in the specified proportion.  Note that this is not 
always the case for life and health products, where the premium may not be split in the 
same proportion to the claims.) 
 
Claims 
 
The direct writer recovers from the reinsurer R% of the claims from risks covered by the 
treaty. 
 
Commission 
 
The direct writer (the cedant in the reinsurance arrangement) will have suffered 
expenses in order to sell the original policies (for example, commission to brokers).  
The reinsurer will reimburse the direct writer with some percentage of the premium to 
help cover the acquisition expenses.  This payment is often called return commission. 
 
For example, consider a policy with an original insurance premium of £100.  If return 
commission is 4% and a 40% quota share treaty is in place, then the return commission 
(paid from the reinsurer to the insurer) is £1.60 (4% of 40% of £100). 
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Disadvantages include: 

● complex and time consuming to set up and so not suitable for simple
programmes

● development of individual losses is a non-trivial and not uncontroversial
process

There can be a significant element of subjectivity when developing individual
losses (particularly large ones).

● how to allow for reinsurance recoveries for unreported claims

● requires detailed knowledge of all current and historical covers

● order of operation of contracts

● types of cover.

Question 23.8 

Choose an appropriate method from the above five methods for the following 
reinsurance reserving scenarios: 

(a) household contents insurance covered by only a quota share treaty 

(b) high risk commercial liability business covered by a range of reinsurance 
treaties, including XL reinsurance that includes a stability clause. 

3.6 Net distributions 

We can use the following simple approaches to derive a reserve distribution net 
of reinsurance under non-proportional covers: 

● Derive a gross distribution, and scale down the distribution such that the
mean equals the net best estimate.  Under this method, we will usually
overestimate the uncertainty surrounding net reserves because
reinsurance protection will dampen down the volatility associated with
individual large claims.

● Estimate a distribution of reinsurance to gross reserve ratios and apply
this to the gross reserve distribution.

● Use a net triangle rather than a gross triangle to derive the predicted
distribution. Under this method, we will underestimate volatility if (for
example) reinsurance retentions are increasing for the more recent origin
periods and overestimate volatility if, for example, reinsurance retentions
are decreasing for the more recent origin periods.

● Simulate individual claims and net down explicitly before aggregation.

Note: this section is identical to a section within Chapter 14.  It is included 
here for completeness. 



Page 22 ST7-23: Reinsurance reserving 

© IFE: 2016 Examinations The Actuarial Education Company 

4 Glossary items 

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

● Cape Cod method. 
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Escalation clause 

A policy clause that permits the insurer to raise automatically the level of 
benefits or sum insured (and therefore the premium) in line with some form of 
inflation index. 

Estimated (or expected) maximum loss (EML)  

The largest loss that is reasonably expected to arise from a single event in 
respect of an insured property.  This may well be less than either the market 
value or the replacement value of the insured property and is used as an 
exposure measure in rating certain classes of business. 

See also probable (possible) maximum loss (PML). 

Event 

An occurrence that may lead to one or more claims. 

Events not in data (ENIDs) 

Reserving methods that project from historical data are unlikely to satisfy any 
requirement for a probability-weighted average of future cashflows (often 
required by regulators), since not all possible future cashflows ‒ or the events 
that cause them ‒ may be represented in the data.  Although these events are 
sometimes referred to as “binary events” or “extreme events”, such terms 
suggest that events not found in the data are necessarily extreme or rare, which 
is not the case. 

• Care should be taken when estimating ENIDs as part of reserving, capital
modelling or even pricing as may not be adequate.

• Care should be taken equally when removing outliers from data as this
will remove events from the data – unless the actuary can show that it
would not be possible for these, or similar, events to occur again in
future.

Excess 

The amount of a claim, specified in the policy, that the insured must bear before 
any liability falls upon the insurer.  See also deductibles. 
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Excess and surplus lines insurance 

Excess and surplus lines insurance is a segment of the insurance market that 
allows consumers to buy property and casualty insurance through the 
state-regulated insurance market, where policyholders, agents, brokers and 
insurance companies all have the ability to design specific insurance coverages 
and negotiate pricing based on the risks to be secured. 

Excess of loss (XL or XOL) reinsurance 

A form of reinsurance whereby the reinsurer indemnifies the cedant for the 
amount of a loss above a stated excess point, usually up to an upper limit.  The 
excess point and upper limit may be fixed, or indexed as specified in a stability 
clause.  Usually this type of reinsurance relates to individual losses, but it can be 
a form of aggregate excess of loss reinsurance covering the total of all losses in 
a period and subject to a total aggregate claim limit.  See also risk excess of loss 
and aggregate excess of loss. 

Exclusion 

An event, peril or cause defined within the policy document as being beyond the 
scope of the insurance cover. 

Expected maximum loss (EML) 

See estimated (or expected) maximum loss (EML). 

Expense ratio 

The ratio of management expenses plus commission to premium (usually 
calendar accounted expenses to written premium, or sometimes to earned 
premium). 

Experience account 

Often a feature of multi-year financial engineering contracts, this is an account 
that tracks the performance of the business reinsured by the treaty so that the 
profitability or otherwise of the treaty can be determined. 

Experience rating 

A system by which the premium of each individual risk depends, at least in part, 
on the actual claims experience of that risk (usually in an earlier period, but 
sometimes in the period covered).  The latter case is sometimes referred to as 
swing rated or loss sensitive, and there are often upper and lower limits defining 
a “collar” or “corridor”. 
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Experience rating also has a more general meaning; for example, in the context 
of London Market rating.  In this context, it is a rating based purely on the 
experience of the historic risk presented, as opposed to “exposure rating”. 

Expiry date 

The date on which the insurance cover for a risk ceases. 

Exposure 

This term can be used in three senses: 

• the state of being subject to the possibility of loss

• a measure of extent of risk

• the possibility of loss to insured property caused by its surroundings.

Exposure statistics are usually shown in one of three common bases: written 
exposures, earned exposures and in-force exposures.   
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Rate on line 

For non-proportional reinsurance, the total premium charged (ignoring 
reinstatement premiums) for the reinsurance divided by the width of the layer 
covered. 

Rating 

The process of arriving at a suitable premium for an insurance risk.  The term is 
sometimes synonymous with underwriting, though rating is strictly just one part 
of the underwriting process. 

Rating basis 

The collection of assumptions used to associate the risk premium with the 
characteristics of the risk being insured. 

Rating factor 

A factor used to determine the premium rate for a policy, which is measurable in 
an objective way and relates to the intensity of the risk.  It must, therefore, be a 
risk factor or a proxy for a risk factor or risk factors. 

Realistic Disaster Scenarios 

Lloyd’s maintains a set of mandatory Realistic Disaster Scenarios (RDS) to 
stress test both individual syndicates and the market as a whole.  The event 
scenarios are regularly reviewed to ensure they represent material catastrophe 
risks. 

There are three sets of Realistic Disaster Scenarios.  First are the compulsory 
scenarios, for which all syndicates report estimated losses to Lloyd’s; these 
represent events to which most of the market would potentially be exposed, and 
for which Lloyd's monitors the total of all syndicate losses.  There is a set of 
more specialist scenarios, which need only be reported if estimated losses 
exceed a threshold.  Finally, there are two events which syndicates must define 
for themselves as representing material potential losses not captured in other 
scenarios. 

Reciprocity 

An arrangement between two insurers who agree to reinsure risks with each 
other.  Commonly used with quota share reinsurance to diversify the insurers’ 
overall portfolios. 
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Recoveries 

Amounts received by insurers to offset directly part of the cost of a claim. 
Recoveries may be made from several different sources, for example, reinsurers, 
other insurers, salvage and liable third parties. 

Reinstatement 

The restoration of full cover following a claim. 

Normally, the number of reinstatements, and the terms upon which they are 
made, will be agreed at the outset.  Once agreed, they are automatic and 
obligatory on both parties. 

Reinsurance 

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. 

Reinsurance to close (RITC) 

An agreement under the Lloyd’s system of three-year accounting.  Underwriting 
members (the reinsured members) for one year of account (the closing year) of a 
syndicate agree with another party (the reinsuring party) that the reinsuring party 
will assume responsibility for handling and paying all known and unknown 
liabilities of the reinsured members arising out of insurance business 
underwritten by the syndicate and allocated to the closing year.   

The reinsuring party will usually be the subsequent open year of the same 
syndicate but could also be a later open year, an open year of another syndicate 
or a reinsurer outside Lloyd’s. 

The term is also sometimes used to refer to the premium paid to the reinsuring 
party by the reinsured members. 

Reinsurer 

An insurer providing reinsurance cover.  Some reinsurers do not write any direct 
or primary insurance business. 

Re-opened claim 

A claim formerly deemed settled, but subsequently re-opened because further 
payments may be required. 
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Replacement 

A basis of cover under which the insurer pays the cost of replacing the insured 
item with a similar but new item.  Also referred to as “replacement as new” or 
“new for old” and contrasts with “the principle of indemnity”. 

Reporting year 

A reporting year grouping of claims will combine all the claims that are reported 
within a given calendar year, irrespective of the date on which the relevant policy 
commenced, irrespective of when the claims are actually paid and irrespective of 
the year in which the incident actually arose.  See also underwriting year, 
accident year. 
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Chapter 3A 
 
 

Tackling an unusual product 
 
 

0 Introduction 

The examiners may require students to apply the concepts covered in Chapters 2 and 3 
to other, more unusual, products.  In many ways this is a truer test of understanding than 
asking questions on a familiar product. 
 
The purpose of this exercise is to enable you to: 

• apply the principles covered in Chapters 2 and 3 to think of perils, risk factors 
and claims characteristics for an unusual product 

• recognise when these claims characteristics are relevant for reserving and/or 
capital modelling. 

 
This chapter covers a (very) unusual product by way of a question.  To get the most 
from this chapter you should attempt the question yourself before looking at our ideas. 
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1 Question 

The National Football League is about to be rocked by a breakaway of the biggest 
22 clubs.  They are going to form their own Ultimate League, with substantial extra 
finance promised to them by a consortium of cable and satellite TV companies.  At the 
end of each season the bottom three clubs in the Ultimate League will be demoted to the 
top division of the remaining Football League and replaced by the three teams who have 
finished at the top of that division. 
 
The chief executives of the 22 prospective breakaway clubs have approached the large 
general insurance company that you work for.  They are seeking to negotiate a new 
form of insurance for the clubs against the risk of demotion from the Ultimate League to 
the (impoverished) Football League, in which their share of the money from television 
fees is likely to be minimal. 
 
A student actuary who is very keen on football has provided you with the following 
background information: 
 
“There is a reasonably clear hierarchy of football clubs.  The big ones (like Bigclub 
United, AC Winsagain and Yeovil Town) have been winning trophies for years, while 
others of the breakaway clubs (like Notsogood United, Real Trouble and Manchester 
City) are expected to struggle in the new regime.  Football is a funny old game though, 
and these expectations may not be fulfilled.  At the end of the day it’s just eleven 
players against eleven players, after all.” 
 
You have been asked to prepare a report for the directors of your company on this 
proposed new form of insurance.   
 
Read the question 
 
Reading the question carefully is an important skill that you must develop.  As you read, 
you may find it helpful to underline key words and annotate the question paper, or 
rough paper, with your ideas1.  Having read it quickly a few moments ago, go back to 
the question again now before reading our thoughts on the question, which are given 
below. 
 
 

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
1 If this seems a touch patronising we apologise, but a slightly different style is required for the later 
exams and for some students this could be their first attempt at one of the later subjects. 
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Thoughts on the information given 
 
 “The National Football League is about to be rocked by a breakaway of the biggest 
22 clubs.  They are going to form their own Ultimate League, with substantial extra 
finance promised to them by a consortium of cable and satellite TV companies.  At the 
end of each season the bottom three clubs in the Ultimate League will be demoted to the 
top division of the remaining Football League and replaced by the three teams who 
have finished at the top of that division.” 
 
• Note that 3 teams from 22 are demoted each season.  All other things being 

equal this would imply a claim probability of 3/22. 
 
• “Substantial extra finance” means that any club demoted will lose significant 

revenue for the following year. 
 
• Can these TV fees be predicted at the start of the season? 
 
• Is there a schedule of who will be on TV and when, or would we need an end of 

year adjustment to reflect actual exposure? 
 
• Do all clubs get an equal share of the fees or do some get more than others? 
 
“The chief executives of the 22 prospective breakaway clubs have approached the large 
general insurance company that you work for.  They are seeking to negotiate a new 
form of insurance for the clubs against the risk of demotion from the Ultimate League to 
the (impoverished) Football League, in which their share of the money from television 
fees is likely to be minimal.” 
 
• Note that your company is large.  This may mean that you have the resources 

available to consider such a one-off arrangement.  On the other hand, it may 
mean that you are not interested in odd one-off arrangements that will 
presumably imply considerable per policy expenses.  Conversely, there may be 
prestige and free publicity in being involved with the project. 

 
• Note this is a new form of insurance.  This means there is no direct historical 

data to use.  However we could consider league positions in the previous season 
as some indication of the likelihood of demotion this season. 

 
• We need to decide what form the new insurance will take. 
 
• This is a niche market with a maximum of 22 policies per annum.  We would 

want to know how many clubs will take out the cover.   
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“There is a reasonably clear hierarchy of football clubs.  The big ones (like Bigclub 
United, AC Winsagain and Yeovil Town) have been winning trophies for years, while 
others of the breakaway clubs (like Notsogood City, Real Trouble and Manchester City) 
are expected to struggle in the new regime.  Football is a funny old game though, and 
these expectations may not be fulfilled.  At the end of the day it’s just eleven players 
against eleven players, after all.” 
 
• There is clearly a difference in the likelihood of demotion between the big clubs 

and some of the others likely to struggle.  This would imply that we cannot just 
treat all clubs as equals. 

 
• A probable assumption, in the absence of better information, is that the big clubs 

appear on TV more often and get a higher share of the money than the smaller 
clubs. 

 
Now try some structured thinking 
 
So far, all you have done is read the question, think about it and annotate the question 
paper.  But note how many initial points have been raised.  The next stage is to do some 
more structured thinking about the question.  There are a number of valid approaches.  
The order in which you apply them is not important. 
 
Ask yourself as many basic generic questions as you can sensibly devise about the 
product described.  Then try to answer them. 
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(a) Questions about the cover to be provided 
 
• Who is covered? 

• What perils are to be covered? 

• When does the cover apply, and when does it cease? 

• Why should the club purchase cover? 

• Are there any exclusions that should be applied? 

• What is the sum insured? 

• Are we providing indemnity cover? 

• Do we want to impose a maximum amount of cover? 
 
Comments 
 
Football clubs are to be indemnified against potential loss of TV fees following 
demotion. 
 
The cover should be purchased before the start of the season, so a cut-off date may be 
appropriate.  The sum insured should be limited to a percentage, perhaps 100%, of the 
current year’s fees.   
 
The insurer needs to decide whether the claim period should be for one year only or if 
claims payments should be made until the club regains promotion.  The former is likely 
to be the only option acceptable to the insurer.  The latter option is too uncertain and 
open-ended.  The risk to the insurer is likely to be perceived as too large.  There would 
also be the concern that the club would have no incentive to regain promotion to the 
Ultimate League.  This is an example of potential moral hazard. 
 
It may well be desirable to place a monetary maximum on the amount of cover 
provided.  This could provide protection against one of the big clubs, with a large share 
of the fees, being demoted.  This is an example of how the insurer could limit its 
exposure to large claims and control the risks it writes.   
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(b) Questions about the method of sale 
 
• What is our distribution method and target market? 

• What commission is payable? 

• What likely business volumes can we expect? 

• Can we provide a bundled package of cover for other insurance too? 

• What implications are there for administration and computer systems? 
 
Comments 
 
The target market is clearly defined here as the 22 clubs of the Ultimate League.  There 
is no guarantee that all clubs will take out the cover, or that we are the only insurer that 
has been approached to provide cover.  Hence, our potential sales volume ranges from 0 
to 22 policies. 
 
(c) Questions on modelling the business 
 
• What factors will most influence claim frequency / severity? 

• Can these be incorporated into a reserving model or will we have to use more 
aggregation within our groupings? 

• What data should we collect? 

• What are the key sources of claims uncertainty? 

• Will there be correlations with other classes of business, or with other risk 
types? 

• When will claims occur? 

• How will claims be assessed? 

• Is there potential for disputes? 
 
Comments 
 
The size of TV fees will be a key factor to model.  The exact amount of TV fees lost 
due to demotion may not be known until the end of the following season, so the insurer 
will need to estimate the amount of TV exposure as well any inflation in TV fees.  The 
initial estimate could be based on last season’s share of the TV money. 
 
With only 22 clubs in the breakaway league, there will be insufficient data for a detailed 
statistical analysis, so very few groupings will be used.   
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Data from other leagues could be collected though, eg to estimate transition rates from 
one league to another.  
 
Alternatively a more detailed (and probably more subjective) analysis could incorporate 
sources of demotion risk, eg: 

• poor performance 

• injuries 

• lack of finance 

• poor management 

• the sale of good players. 
 
Note that the last item is an example of possible moral hazard against the insurer, which 
will: 

• lead to increased risk of disputes 

• be particularly difficult to model. 
 
Claim amounts will also probably depend on: 

• the share of TV fees − this will be commercially sensitive, but clubs are likely to 
be willing to provide it under confidentiality agreements 

• the number of TV appearances in the Football League compared to the Ultimate 
League − this information is unlikely to be available at first but the insurer may 
be able to collect useful industry data over time 

• the number of seasons the demoted team remains in the Football League (if 
cover is provided until the club regains promotion) − so the insurer should 
consider: 

− an individual club’s past experience, eg its position last year, as this 
affects the likelihood of a claim 

− the results of a Markov chain model to estimate the likelihood of being 
demoted, based on industry data. 

 
Premiums will all be earned on the same date, since clubs will be demoted at the end of 
the season, so: 

• reserves should not be released until before the end of the season 

• there will be increased correlations between insurance risk and liquidity risk, 
since several clubs may claim at the same time. 
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(d) Questions about the possible claim profile 
 
• What is the likely claim frequency and average amount? 

• What sort of reporting and settlement delays do we expect? 

• Is this a long- or short-tailed class of business? 

• Are claims fixed or unlimited? 

• What potential is there for large claims or accumulations? 

• Do we need to purchase any reinsurance protection? 

• What investigations are we able to carry out? 

• What potential is there for selection against the insurer? 

• Is there any potential for moral hazard? 
 
Comments 
 
Depending on number of policies sold, the claim frequency suffered by the insurer 
could be anything between 0% and 100%. 
 
Claim amounts, assuming we limit indemnity to only one season’s loss of fees, will be 
no higher than that of the largest club.  We could reduce this amount further by 
imposing a monetary maximum. 
 
Delays should be short.  Teams will soon know when they have been demoted.  Indeed, 
we may well be aware that this is likely several matches before the end of the season.  
Settlement delays should also be short.  Hence this will be a short-tailed insurance 
product. 
 
There is potential for very poor experience.  We may only sell three policies, and all 
three clubs may be demoted.  The insurer could use some form of non-proportional 
reinsurance to protect itself from this risk.  How can it prevent itself from being selected 
against?  What if only the clubs likely to be demoted take out cover? 
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Question 3A.1  

The chief executive designate of the Ultimate League Executives is also, coincidentally, 
a director of your company.  He has unofficially proffered the following additional 
information: 
 
(a) Taking out this insurance might be made compulsory for all clubs as a condition 

of joining the Ultimate League. 
 
(b) Given the poor international record of the National Football team, there is a 

growing opinion amongst some of the players, managers and tabloid press in 
favour of a smaller league.  There may, as a result, be a gradual reduction in the 
size of the Ultimate league from 22 to, say, 18 clubs over four seasons. 

 
Comment on the implications for the insurance company, of these options in turn, 
assuming that all other details of the new form of insurance are agreed between the 
company and the chief executives. 

 
Other valid approaches you could use to generate ideas here are: 
 
• Working from a checklist of ideas, to check that you have not missed a possible 

different angle. 
 
• Role playing.  Imagine you are trying to set the reserves for this business.  Think 

about the questions you would want answers to, and ways in which the insurer 
could be selected against.  Alternatively, imagine you are the football club and 
think about your insurance needs or things you might do for your own benefit. 

 
What we have set out here is far more than you might expect to generate on the basis of 
what you have seen so far.  However, it does highlight the sort of thought processes 
required for Subject ST7. 
 
The task, then, is to present the ideas generated in the time allowed, and in a suitable 
form for the examiner.  This is a skill that you need to practise on Assignments, the 
Question and Answer Banks and past paper questions.  Try to devise new forms of 
insurance, then think about how you would make them work, what the perils are, how 
you would model them, etc ... 
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Chapter 3A Solutions 
 
Solution 3A.1  

(a) The big concern about selection is much reduced if all clubs have to take out this 
insurance.  However, we do not know if the cover is compulsory with this 
insurer, or whether it has competition.  If we have competition we may still be 
faced with the situation of insuring 3 clubs and seeing them all relegated.  
Alternatively, if we are insuring all 22 clubs we know that the claim frequency 
will be 3/22.  The only uncertainty for the insurer will be the claim amounts. 

 
(b) We will need to know how this is to be accomplished.  Is it to be by demoting 3 

and promoting 2 clubs, or demoting 4 clubs and promoting 3 for a period of 
years?  Ultimately, would the claim frequency expected be 3/18 if we insured all 
clubs?  At a first glance it might be assumed that there is no effect on potential 
claim amounts.  However, if the same pot of money is to be shared amongst 18 
rather than 22 clubs then average claim amounts could increase. 
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Another option would be for the cedant to purchase facultative reinsurance for the risk 
in order to reduce the size of the EML.  Alternatively it may be able to cover the rest of 
the risk itself.   

Example 

A direct writer has a 6 line surplus reinsurance treaty and has decided to use the 
maximum retention of £100,000 for all risks ceded under the treaty.   

The insurer writes a risk with an EML of £1,000,000.  It can’t automatically cede this 
risk to the surplus reinsurer because this would require 9 lines to be ceded, 
(ie £1 £100,000 (1 9)m = ¥ + ) which exceeds the maximum number of lines available. 

The insurer must therefore choose one of the following four options: 

1. Arrange reinsurance to operate before the surplus reinsurance, to reduce the size
of the EML eg a facultative excess of loss arrangement could cap losses for this
risk at £700,000.

2. Arrange a second surplus treaty of 3 lines (or more) to operate in parallel with
the first surplus treaty.

3. Cede the maximum number of lines into the surplus treaty and pay the remaining
share of any claims itself.  (This option may not be available, depending on the
terms of the treaty.)

4. Decline the risk.

New question 

For each of the first three options in the example above, calculate the amounts paid by 
the direct writer and the reinsurer(s) in the event of a claim for £350,000. 
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Solution to new question 

Option 1 

With the EML now reduced to £700,000, the number of lines k must satisfy 
£700,000 £100,000 (1 )k= ¥ + .  It follows that 6.k =   Therefore all claims on the 

policy will be shared in the ratio 1: 6 . 

For a claim of £350,000, the cedant will pay 
1

350,000 £50,000
7

¥ =  and the reinsurer 

will pay 
6

350,000 £300,000
7

¥ = . 

Option 2 

With a second surplus treaty in place, the direct writer can now cede the 9 lines it 
requires.  Therefore all claims on the policy will be shared in the ratio 1: 6 : 3, between 
the direct writer and the first and second reinsurers respectively.  

For a claim of £350,000, the cedant will pay 
1

350,000 £35,000
10

¥ = .  The first surplus 

reinsurer will pay 
6

350,000 £210,000
10

¥ =  and the second surplus reinsurer will pay 

3
350,000 £105,000

10
¥ = . 

Option 3 

If the direct writer is allowed to take this option, the surplus reinsurer will pay the same 
as for Option 2, and the remainder will be paid by the direct writer.  Therefore the 
shared proportions 1: 6 : 3 will become 4 : 6 .  In other words, the direct writer will pay 
40% of every claim and the reinsurer will pay the rest. 

For a claim of £350,000, the cedant will pay 
4

350,000 £140,000
10

¥ =  and the reinsurer 

will pay £210,000.   
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The term “bootstrapping the ODP” is widely used, and in essence it means that we are: 

• fitting a GLM to the incremental claims data, using an ODP distribution as our
underlying assumption

• then bootstrapping the residuals using the five-stage process above.

The method is based on modelling incremental claims on the assumption that 
they follow an ODP distribution (that is, that the variance is proportional to, but 
not necessarily the same as, the mean). 

We note that we can extend the bootstrapping process to incorporate a whole 
variety of models.  An example of an extension is the incorporation of the Mack 
method. 

Assumptions 

The key assumptions include: 

• the run-off pattern is the same for each origin period (as for the chain
ladder)

• incremental claim amounts are statistically independent

• the variance of the incremental claim amounts is proportional to the mean

• incremental claims are positive for all development periods.

The last assumption implies that the method is not always appropriate for 
modelling incurred claims, where often incremental development is negative. 
We require adjustments for the method to work on such data. 

Question 14.11  

Why would this method go wrong if there were negative incremental claims present? 

Model specification 

Here we give a brief technical description of how the model is defined. 

Incremental claims in origin year i and development year j are assumed to be modelled 
as the random variable ijC  where: 

~ ( , )ij ij jC ODP m f
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Therefore: 

• expected incremental claims [ ]ij ijE C m=

• [ ]ij j ijVar C f m= .

Note that a constant scale parameter f  could be used for all development years.  It is 

recommended however that the scale parameter jf  be defined to depend on the 

development year.  This makes intuitive sense, eg you might expect the variance of 
incremental claims in the first development period to be very different from the variance 
in the tail. 

As with the Poisson distribution, the log link function is used.   

The linear predictor is ij i jc a bh = + + .  We set the link function equal to the linear 

predictor (as we would do for any generalised linear model), to get: 

log( )ij i jc a bm = + +

This yields the same estimated future incremental claims estimate [ ]ijE C as a basic 

chain ladder analysis. 

Pearson residuals would then be calculated as: 

ij ij
ij

j ij

C
r

m
f m
-

=

A set of pseudo data }{ *
ijC is obtained from:

* *
ij ij j ij ijC r f m m= +  

where *
ijr  is the sampled residual for origin year i and development year j.

There are plenty of bootstrapping discussions available on the IFoA website.  In 
particular, we recommend the following link, which includes a worked example: 

http://tinyurl.com/p4gu5op
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5.6 Bootstrapping the ODP model – the practice 

The ODP model is widely bootstrapped because it is relatively straightforward to 
implement in a spreadsheet. 

When using bootstrapping in claims reserving, the idea is to fit a model to the past 
claims data, which we can then use to calculate expected figures for each past origin and 
development year.  We then calculate the residuals, the differences between the actual 
figures in the past data and the expected figures that we’ve calculated.  These residuals 
tell us about the likely size of the random component, and it is these values that we 
sample from to carry out the bootstrap process. 

The process used to bootstrap reserve estimates consists of the following 
stages (repeated many times): 

1. Calculate the expected values and the residuals for each point in the
claims triangle.

2. Re-sample (with replacement) from the residuals to obtain a new triangle.

3. Re-fit the chain ladder model to the new triangle to obtain a revised
reserve estimate.

We can look at these steps in more detail. 

STEP 1 

In Step 1 we fit a model (eg chain ladder) and calculate what the past claim amounts 
“should” have been if they had conformed precisely to the model with no random errors 
– in other words, if each figure in the past data had exactly followed the development
factors we’ve estimated.  This process is sometimes called “back-fitting”. 

The differences between the actual values and the fitted values then give the residuals. 

PAST CLAIMS DATA FITTED VALUES RESIDUALS

£ £ £

STEP 2 

In Step 2 we use the residuals and the fitted values from Step 1 to calculate a large 
number of possible alternative sets of past data incorporating the randomness present in 
the residuals. 
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FITTED VALUES RESIDUALS

£ £
+

...

...

...

ALTERNATIVE PAST DATA SETS
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