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Introduction 
 
The Examiners’ Report is written by the Chief Examiner with the aim of helping candidates, 
both those who are sitting the examination for the first time and using past papers as a 
revision aid and also those who have previously failed the subject. 
 
The Examiners are charged by Council with examining the published syllabus.  The 
Examiners have access to the Core Reading, which is designed to interpret the syllabus, and 
will generally base questions around it but are not required to examine the content of Core 
Reading specifically or exclusively. 
 
For numerical questions the Examiners’ preferred approach to the solution is reproduced in 
this report; other valid approaches are given appropriate credit.  For essay-style questions, 
particularly the open-ended questions in the later subjects, the report may contain more points 
than the Examiners will expect from a solution that scores full marks. 
 
The report is written based on the legislative and regulatory context pertaining to the date that 
the examination was set.  Candidates should take into account the possibility that 
circumstances may have changed if using these reports for revision. 
 
 
Mike Hammer 
Chair of the Board of Examiners 
December 2020  
 
 
  

 Institute and Faculty of Actuaries 
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A. General comments on the aims of this subject and how it is marked 
 

1. The aim of this General Insurance Reserving and Capital Modelling Specialist Principles 
subject is to instil in successful candidates the ability to apply, in simple reserving and capital 
modelling situations, the mathematical and economic techniques and the principles of actuarial 
planning and control needed for the operation on sound financial lines of general insurers.  
 
 
2. Candidates who are well prepared generally appear to perform reasonably on SP7, although a 
number of candidates do not appear to be adequately prepared, or show poor exam technique. The 
following points are always worth considering to improve performance:  
 
(i) Lists are hugely valuable for breadth of point generation but candidates should always exercise 
judgement when applying them. In many instances questions will be specifically designed to 
render a number of the standard points inappropriate and marks (often generous multiple marks) 
will be available for identifying and articulating these nuances well.  
 
(ii) Calculation questions will come up on a regular basis within SP7 papers. Candidates should 
always be prepared for such staples as balance sheet preparation, triangle manipulations & 
projections and reinsurance layer calculations (along with being able to carry out any necessary 
adjustments including inflation, exposure, earning distortion and time period issues). Further, if 
the examiners cannot follow a candidate’s logic they cannot give partial credit for incorrect 
calculations. Therefore a clear audit trail should be left to help secure appropriate method marks 
where the calculations are incorrect.  
 
(iii) Capital questions should be expected on every paper and represent a sufficient proportion of 
the course content that candidates should not expect to be able to pass on their reserving 
knowledge alone. Those who do not encounter capital work in their professional lives should be 
particularly careful to ensure that they take time to familiarise themselves with this element of the 
course.  
 
(iv) Candidates should aim to be able to give near exact glossary definitions as incoherent or 
vague descriptions will not score marks. If candidates struggle to remember definitions verbatim, 
they should take the time to properly analyse the glossary definition to ensure they have fully 
absorbed all the nuances of the definition. 
  
(v) It is important to always read the question properly and to answer only what you are asked. 

 
(vi) Always assume that question content is there for a reason. If something is pure knowledge 
based, it should be obvious as such as it will generally go straight to a question with little or no 
specific context. These are the only sorts of questions where you should expect to provide generic 
answers. Otherwise you will need to make reference to the situation posed in the question to score 
well. For example if lines of business, types of insurance entity, a specific set of regulatory 
requirement or anything else is mentioned they have been chosen as they have an impact on the 
answer. If numbers are mentioned, they are there because we expect you to look at them, think 
about them and offer some comment or display some ability to notice unusual features of a table 
of numbers (a key skill for an actuary). In every exam there will be a significant number of 
candidates who are clearly extremely well prepared, who write very long answers that clearly 
display all the basic knowledge one might require to be able to think intelligently about a 
question, but they score poorly because the answer is purely generic with no obvious attempt to 
actually address the question scenarios.  
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3. Candidates who give well-reasoned points, not in the marking schedule, are awarded marks for 
doing so. 

 
 

B. Comments on candidates’ performance in this diet of the examination.  
 
This was the second time when this exam was sat online. Due to the online nature of the exam, a 
larger proportion of questions were designed to test the application and higher order skills of the 
candidates.  
 
This session candidates did particularly well on knowledge based questions. In particular the 
questions 2 and 3 on Reinsurance were very well answered. Candidates scored lowest in 
question 8 on an average, but some candidates did score up to 20 marks in this question. This 
is in line with what would be expected of a higher order question. 
 
 
There was only one calculation question in the exam paper, but quite a lot of candidates did 
poorly in the application part associated with this question. Also, candidates seem to have spent 
more time than was required on the calculations due to a lack of planning it would appear.  
However some candidates did appear to do quite well. 
 
Calculation questions regularly come up in SP7 and candidates should practise these as part of 
exam preparation. For calculation questions candidates should copy their workings across from 
spreadsheets and state the formulas they have used in their calculations, otherwise they may miss 
out on follow-on marks if they have made an error. 
 
Also, candidates seem to have answered the Reserving section better than the Capital Modelling 
section of the paper. 
 
Due to the online nature of the exam, candidates should be prepared to answer more application 
and higher order skill questions in the future. 

 
 
 
C. Pass Mark 

 
The Pass Mark for this exam was 59 
399 presented themselves and 80 passed. 
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Solutions for Subject SP7 September 2020 
 
 
Q1  
Subscription business is just insurance, or reinsurance, written on a co-insurance basis.  [½] 
- The whole risk is divided up proportionally and each syndicate or insurer (underwriter) 
takes a specified share of premium and claims.  [½] 
- Failure by one underwriter to pay claims does not affect the liabilities of any of the 
others.   [½] 
 
Co-insurance in the London Market has traditionally been arranged through the slip 
system.  [½] 
- A broker describes proposed risks on a standard form (known as a ‘slip’).  [½] 
- The broker circulates the slip around the market. Underwriters sign the slip to confirm the 
proportion of risk that they will accept. [½] 
- A placing slip contains the summary of terms of the contract when lead underwriters are 
quoting.  Underwriters can amend terms if needed as part of their quote [½] 
- A signing slip is a clean version of the placing slip containing the final agreed terms and 
conditions which is then stamped by the lead and then circulated to the follow market [½] 
  
There is usually (almost always) a ‘lead underwriter’ who sets the price and agrees terms for 
the risk on behalf of the other underwriters.  [½] 
- The lead will also usually decide whether a claim can be paid or whether it should be 
resisted.  [½] 
- The rest of the underwriters are known as ‘following underwriters’.  [½] 
- There is not a complete split, but underwriters will quite often focus on leading or on 
following, as will companies or syndicates.  [½] 
- People use the terms ‘lead market’ or ‘following market’ to indicate that to an extent 
individual underwriters and companies have these focuses. [½] 
  
The broker will sometimes try to over-place the risk: to receive offers for more than 100% of 
the risk.  [½] 
- If this happens, then, in agreement with the insured, the shares of the underwriters are 
reduced (or ‘signed down’) so that they total 100%.  [½] 
- If the broker is unable to find capacity to place 100% of the risk, the terms of the insurance 
may need to be renegotiated.  [½] 
 
In general, all (re)insurers on the slip receive the same terms. However, there are some 
markets where the lead underwriter may receive a higher rate to reflect the additional work 
that they carry out on behalf of the following market. [½] 
Marks available for other sensible comments (½ per comment) [1] 

[Total marks available 9½, maximum 5] 

 

This question was very well answered with most candidates exhibiting a good 
understanding of the Lloyds market, and how subscription business works. 
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Q2 
(i) 
Size of risk and their range… [½] 
…the bigger the size and the range, the more reinsurance might be needed [½] 
…Company A writes Home and Motor insurance which can be seasonal, but not so much 
volatile, however the Liability part can exhibit volatility [½] 
…if the Motor Third Party Bodily Injury is offered on unlimited liability basis, this can 
potentially result in huge unexpected claim pay-outs so would consider purchasing Excess of 
Loss RI cover for to limit liability [½] 
   
Volatility of claims experience… [½] 
…higher volatility will mean there is more interest in buying a larger amount of reinsurance

 [½] 
   
Size of free reserves / Total Premium written… [½] 
…to increase free reserves available, an insurer may want to buy quota share reinsurance [½] 
 
Geographical location, particularly for Home insurance… [½] 
…some parts of the world are more prone to Catastrophes for example [½] 
…If Company A is insuring more houses and vehicles in flood - prone or hurricane-prone 
areas, CAT Reinsurance might become a necessity [½] 
 
Accumulations of risk, where one event might impact multiple policies or lines of business, 
…   [½] 
…e.g. A high motor vehicle theft rate in one geography (town/city)  [½] 
…e.g. A motorway pile-up potentially involving multiple cars that could all be insured by 
Company A  [½] 
Here an aggregate excess of loss program may be appropriate here [½] 
 
Availability of Reinsurers [½] 
…post a major event, traditional reinsurance may not be available for some or all classes of 
business   [½] 
  
Value for money of available reinsurance [½] 
…structure will depend on the pricing of different reinsurance options as insurer will want to 
find the optimal balance of minimising risk while maximising profit [½] 
 
Security status/rating of available reinsurers [½] 
 
Change in regulatory environment [½] 
…e.g. increased maximum indemnity limit under TPPD and TPBI claims may mean the 
company is interested in purchasing excess of loss insurance cover to reduce its exposure to 
large losses  [½] 
…e.g. removal/change in coverage from statutory compulsory reinsurance (e.g. Flood Re in 
UK) may increase or reduce interest in purchasing reinsurance cover [½] 
 
Risk appetite of the company [½] 
… the lower the risk appetite, the more reinsurance a company is likely to want to 
purchase  [½] 
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Underwriter influence [½] 
 
The need for technical assistance [½] 
…new insurance companies can benefit from reinsurers experiences [½] 
…might not be very applicable in Company A's case as it has been in the business for 10 
years now, sufficiently long for short-tailed line business of Home and Motor [½] 
 
Financial objectives [½] 
…e.g. if objective is to smooth profits for shareholders over time then non-proportional 
reinsurance may be useful [½] 
 
Marks available for other sensible comments (½ for the factor and ½ for discussion of it) [2] 
 
For all marking, max 2 marks total for factors and max 2 marks total for descriptions.  Each 
factor and description combination should only be award 1 mark. 

 
 [Total marks available 17½, maximum 4] 
  

(ii)  
Underwriting Profit doesn’t necessarily mean Company A is in profit as a business [½] 
 
The company, therefore might be running at a Combined Ratio of above 100% despite 
making underwriting profits [½] 
 
The Home Insurance business might be cross-subsidizing the losses from Motor business. 
The new director might want to ensure profitability in each segment on its own. [½] 
 
Perhaps the director has noticed that the company is sitting on large reserves to take care of 
any adverse experience, but that money might be better off if invested. [½] 
 
Motor Insurance Bodily Injury might be written on unlimited liability basis which can expose 
the company to unexpected large claim pay-outs at some point in future. [½] 
 
Changes in weather conditions resulting in an increased subsidence claims in future years [½] 
 
The new director might be concerned about the Solvency position of the company as Motor 
Third Party Liability business could be quite volatile. With reinsurance, the company might 
be able to free up reserves. [½] 
 
The Regulator might ask the company to have some reinsurance cover [½] 
…for solvency reasons [½] 
…or due to some new legislation coming in, for example [½] 
…new regulation allowing TPBI claimants to claim up to n additional years after accident, 
this might suddenly increase high-severity TPBI claims from older exposure periods [½] 
 
Underwriting cycle… 
…the Motor/Home insurance market might have been hard in the last 8-10 years but is likely 
to go soft in coming years meaning Company A might not be able to accumulate sufficient 
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reserves in coming years [½] 
 
There could be commission income coming in from the reinsurer which might result in help 
the company having better combined with its expense ratio. [½] 
 
While the company might be consistently making underwriting profit, the trends could be 
pointing to a poorer future, for example [½] 
 
…the director might have observed that recent underwriting years are running at higher loss 
ratios than in the past, and the CUO might have been looking at Financial Year results with 
prior year reserve releases offsetting recent under-performance. [½] 
 
The new director might be having plans to grow the company or write new lines of business 
so want to free up some capital [½] 
 
The company might simply have been lucky so far that it has not been hit by a Catastrophe 
loss/high-severity Third party Bodily Injury which can happen in future so the director wants 
to play it safe  [½] 
…especially on the Home insurance line of business which can be prone to floods [½] 
 
The director might be thinking of getting some administrative help from the Reinsurer which 
might save it expenses [½] 
 
The company may be writing only property damage claims [½] 
…writing home insurance in areas which are not prone to natural catastrophes [½] 
   
Shareholders’ may prefer not to use reinsurance so that they don’t have to share profits with 
the reinsurers  [½] 
  
Statutory reinsurance schemes such as Flood Re in UK, Motor Third Party Liability Pool in 
certain jurisdictions may mean that additional external reinsurance is not necessary [½] 
 
Companies risk appetite may be based on profitability of very low return periods [½] 

 
Marks available for other sensible comments either way (½ per comment) [2] 

 [Marks available14, maximum 4] 
 

[Total marks available 31 ½, maximum 8] 
 

 
 
  

 

This was a mix of knowledge based and application, and the performance has been 
better on part (i) compared to part (ii). Overall most candidates understood the context, 
although fewer than expected candidates expressed an understanding of other drivers of 
profitability beyond the Combined Ratio. 
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Q3 
(i) 
Facultative reinsurance is reinsurance of a single risk. [½] 
Reinsurance is required is offered separately on each individual risk.  [½] 
There is no obligation for the ceding company to offer the business [½] 
…nor is the reinsurer obliged to accept the quote. [½] 
Each case is considered on its own merits [½] 
…and the reinsurer is free to quote whatever terms and conditions it sees fit to impose for 
that risk.  [½] 
Commonly used for very large risks or portions of risk written by a single insurance [½] 

 [Total marks available 3½, maximum 2] 
 
(ii) 
Advantages: 

- Flexibility for insurer [½] 
- Flexibility for reinsurer [½] 
- Insurer can write risks that are bigger than its own appetite [½] 
- Can insure risks that may be outside the scope of its treaty reinsurance programmes 

for some reason [½] 
- Marks available for other sensible comments (½ per comment) [1] 

 [Total marks available 3 Maximum 2] 
 
Disadvantages: 

- It is a time-consuming  [½] 
- …and costly exercise to place such risks. [½] 
- There is no certainty that the required cover will be available when needed. [½] 
- Even if cover is available, the price and terms may be unacceptable. [½] 
- The primary insurer may be unable to accept a large risk until it has been able to find 

the required reinsurance cover  [½] 
…this means the insurer cannot accept business automatically when it is offered, and 
consequently its standing in the market may be reduced.  [½] 

- Marks available for other sensible comments (½ per comment) [1]
 [Marks available 4, maximum 2] 

-  
 [Total marks available 7, Maximum 4] 
  

 
(iii) 
Parameterise gross losses as net of facultative reinsurance (i.e. capping losses by amount of 
facultative cover purchased) [1] 
… May be a proportional approach if overall facultative reinsurance is not material to overall 
portfolio  [1] 
Explicitly model contracts [1] 
… May be practical if there are a small number of material programmes [1] 

 
Parameterise recoveries using a net-to-gross ratio approach [1] 
… Proportional approach if value of programmes material but too many to model explicitly

 [1] 
 

Any other suitable alternative  1 each  
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… any other rationale for when appropriate  1 each 
 [Total marks available 8, maximum 4] 
 

 [Total marks available  18½, maximum 10] 
 
 

 
Q4 
(i) 

- Performance of unearned / new business different to business plan [½] 
- Inherent uncertainty in business performance [½] 
- Whether or not a catastrophe event happens [½] 

 … and any following demand surge [½] 
- Change in strategy during year [½] 
- Planned activities, e.g. marketing or portfolio changes, not working out as 

expected   [½] 
- Change in availability / cost / etc. of reinsurance compared to expectations [½] 
- Legislation change [½] 
- Position in underwriting cycle different to expected [½] 
- Expenses being different to expected [½]  

 … e.g. project cost different to budget [½] 
- Unforeseen change in any regulatory charges / levies [½] 
- Change in propensity to claim [½] 
- Costs of acquiring business different than expected [½] 
- Deterioration or improvement in earned reserves [½] 
- Change in reserving / booking philosophy [½] 
- Performance of assets different to expectations [½] 
- Change in economic conditions [½] 
- Change in rules on assets that can be held / used for capital requirements [½] 
- Cashflows different to expectations [½] 

 …causing liquidity constraints meaning assets sold at less advantageous times
 [½] 

- Change in consumer behaviour influencing company to invest differently to plan (e.g. 
environment or social concerns) [1] 

- Operational event happening (e.g. regulatory fine, etc.)  [½ + ½ for example] 
- Default by reinsurer or counterparty [½] 
- Marks available for other sensible comments (½ per comment) [1] 

 
Marks should also be awarded where source of profit or loss isn’t described in relation to the 
business plan. 
 [Total marks available14, maximum 6] 
 
(ii)  
Profit & Loss Attribution can help to identify if there are sources of profit and loss that are 
material but aren’t captured in the model [1] 

Most candidates answered the first two parts very well, with fewer doing so well on the third 
part.  
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Additionally, whilst Profit & Loss Attribution can’t be used to confirm inputs were 
reasonable but can be used to invalidate them [1] 
If actual results experienced are shown to be unlikely then it may suggest that parameters are 
unreasonable  [1] 
Marks available for other sensible suggestions that would ensure all material sources of 
profit and loss are covered in the model [1 each] 
 
  [Total marks available 4, maximum 2] 
 
(iii) 
Specify a requirement around number of years’ experience a company must have in order to 
set up and parameterise their own model [1] 
…this would mean that sources of profit or loss from most recent years should be taken into 
account.  [1] 
Specification of the level of detail a model must contain (e.g. requirements around level of 
granularity of modelling, etc.) – this could be on an individual of blanket market basis [1] 
…this could ensure that companies are modelling all risks known by the regulators to be a 
potential source of profit or loss, however this is unlikely to be practical given the different 
risk profiles of companies [1] 
Marks available for any reasonable alternative [1] 
…with any reasonable justification  [1] 
 
Max 1 mark total for suggestions and max 1 mark total for justification 
 
   [Marks available 2, maximum 2] 
 

[Total marks available 10] 
 

    
 
Q5  
(i)  
It will have to be considered whether reserving is performed on an accident year or on an 
underwriting year basis [½] 
… and also whether to calculate the reserves on a quarterly or annual basis [½] 
   
If reserving is being done on an Underwriting Year basis, the impact will be nil on the 2019 
UWYr   [½] 
…Since the new policy comes into effect on 1st January 2020, all impact can be absorbed in 
the 2020 UWYr [½] 
…However for the 2020 UWYr, the changes in premiums should be accounted for when 
setting the reserves [½] 
 

This question was answered poorly overall, especially part three. The marking scheme was 
quite generous for this part, but several candidates left part three unanswered. 
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If reserving is being done on an Accident Year basis, then it will be across two underwriting 
years with potentially very different rates. [½] 
…When reserving at March, the current underwriting year would have earned very little and 
might not show any impact yet, but is likely to manifest later on [½] 
 
There could be a potential change in the claim development pattern as it may change the 
underlying mix of business  [½] 
 
Due to de-tariffication, it is likely there is a significant reduction in prices, and a change in 
the exposure ½ 
…People who could not previously buy insurance might now be able to afford it [½] 
…It is therefore possible that in the early days the company might end up taking on bad risk 
   [½] 
 
The rating factors are still prescriptive, so the company will not be able to price completely as 
it might want to [½] 
…the reserving exercise will have to take this into account and allow for additional 
reserves  [½] 
   
Since the company only has a small share in the market, it will be a price follower than a 
leader, having little control over the prices it sets if it wishes to maintain its market share [½] 
…This might result in a sudden reduction in the premium received, with the same amount of 
exposure – the reserves must take this into account  
…This may mean that an AURR is needed [½] 
 
It might be prudent not to release reserves from the prior years because the current year 
premium might not be sufficient to pay for this year’s claims [½] 
…The latest price monitoring report should be obtained to see which direction the prices are 
going in. ½ 
 
Since the reserving exercise is being done at the end of Q1, it might be too early to predict the 
market trends with certainty [½] 
…The reserving actuary must allow for sufficient reserves at this stage due to the uncertainty, 
which can be released later on if it turns out not to be required [½] 
 
The propensity to claim might change due to de-tariffication and introduction of new 
products in the market.  [½] 
 
Larger companies will have more data available to them which may allow them to better 
price risk than Company C [½] 
…this could lead to anti-selection against Company C from both old and new customers [½] 
 
The new customers entering the market and potential for a change in the mix of existing 
customers means that the frequency of claims may change [½] 
…as different customers will have a different likelihood of being involved in an incident that 
leads to a claim [½] 
There will also be a change in claims severity [½] 
…as they type and severity of incidents that customers will be involve in may change if the 
underlying customer mix has changed [½] 
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There may be a limited impact from the pricing change as it has only been one quarter [½] 

 
Marks available for other sensible comments (½ per comment) [2] 

 
Markers should not award marks if responses are not suitably tailored to the question. 

 
 [Total marks available 16, maximum 6] 

 
(ii)(a)  
When setting up reserves for the current accident year, Chain Ladder method might not be a 
very suitable approach since it is too early, and the exposure is changing so Chain Ladder can 
predict too high or too low Ultimate [1] 
 
Methods such as the BF use weightings based on Chain Ladder patterns and so will still be 
somewhat impacted [½] 
   
The company has been writing business only for 5 years so there is not a lot of experience 
anyway  [½] 
 
The claim frequency and severity is likely to change as well, but too early in March to 
predict with too much surety [½] 
This may mean that the average cost per claim method may no longer be appropriate. [½] 
 
It might be best to apply an expected loss ratio method approach [½] 
…although if the underlying profile is changing then it may be harder to pick the expected 
loss ratio, particularly if new customers are joining the market [½] 
 
The projected premium must be adjusted for the 10% rate reduction indicated by the Pricing 
Actuary  [½] 
…and the loss ratio adjusted accordingly if using Expected Loss Ratio approach [½] 
… although this additional adjustments may be needed if the underlying risk has changed [½] 
 
Keeping in mind the current accident year will be comprised of claims from prior 
underwriting year as well [½] 
 
The actuary must consider both accident year and underwriting year approach to validate any 
emerging trends [½] 
 
Should also consider any historic trends or under or over estimating initial expected loss 
ratios   [½] 
 
Discussions with underwriting and claims team may help the actuary understand the changes 
in the underlying risk profile that are taking place [½] 
 
As the experience in the current accident year will likely be mostly business written in the 
previous year  [½] 

 
… so it could be argued that previous methods used would still be suitable as the earned 
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profile may not be materially changed [½] 
 
May want to consider using exposure based methods [½] 
 
Marks available for other method justified appropriately (e.g. Paid BF, Cape Cod, etc.) (up 
to 1 per method)  [2] 
For each method –Max 2 marks per method – ½ for method, ½ for each reason why, ½ for 
each consideration 

 
 [Total marks available 11, maximum 3] 
 

(ii)(b)  
A blended approach in the form of BF (or suitable alternative e.g. Gluck) method might be 
most suited since it can capture the rate changes in premiums and the loss ratio, as well as 
any emerging trends [1] 
Marks available for other sensible recommendation with appropriate reason [1] 

 
 [Marks available 2, maximum 1] 
 

[Total marks available 4] 
 
 
(iii)  
Company C may have higher prices than its competitors so has lost business or may have 
decided not to write certain risks [½] 
… this could be a deliberate strategy as the company doesn’t want to compete in the de 
tariffed motor market [½] 
… or it might have simply mis-priced its business and lost the market share, this could be due 
to lack of resources to price accurately [½] 
… or this could be due to advantages that competitors have, such as economies of scale to 
reduce their expenses, cross subsidising or resources to do more accurate pricing [½] 

 
Company C might be writing the same volume of business but the size of the market has 
increased as other companies managed to grow their book significantly by offering lower 
premiums to customers who were previously not able to afford it. [1] 
Company C might be writing the same amount of risk but had to go through severe rate 
reduction to maintain the business it writes, whereas others in the market could manage this 
without this much rate reduction [1] 
 
Other companies might have offered more tailored products and taken away the customers

 [½] 
… or offered products that have more cover (weakening policy wordings instead of reducing 
prices) ½ 
 
Something could have happened to adversely impact Company C’s reputation [½] 
 
Company C may have reduced its marketing spend or not increased its marketing spend when 
competitors in the market have [½] 
Marks available for other sensible comments. (½ per comment) [1] 
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 [Marks available 7, maximum 2] 
 

[Total marks available 36, maximum 12] 
 

    
 
Q6   
(i)  
Capital Adequacy 

- The higher the capital adequacy ratio, the less should be the levy as company less 
likely to go bankrupt [1] 

- More capital means more capacity to withstand extreme events [½] 
- Regulator may ask the company to stop writing business if it doesn’t meet the 

minimum capital adequacy ratio required, putting the future of the company at risk[½] 
- Marks available for other sensible comments (½ per comment) [1] 

 
Reserve Adequacy 

- Direct relation if the company doesn't have reserves to pay the claims [1] 
- If less reserves, then the company isn't allowing for claims in future [½] 
- If case reserves are insufficient, the company may not be able to pay for the incurred 

losses [½] 
- Large losses and Catastrophe events will cause an issue [½] 
- Marks available for other sensible comments (½ per comment) [1] 

 
Gross Written Premium income 

- Generally would expect Premium being charged to be linked to the amount of  risk 
that the insurer is taking on when writing the business [1] 

- May not be a good indicate of risk on its own [½] 
…as can get sell high volumes of policies if charging low premiums [½] 

- Cost-cutting to improve the expenses can lead to Operational Risk [½] 
- For the pooling of risks principle to work efficiently, a certain amount of 

diversification is required - a sudden drop in premium, especially for small insurance 
companies can exacerbate the large loss and catastrophe risk [½] 

- Lower GWP means lower dollar amount of premium, resulting in lower profits and 
lower investment income. Before the capital structure is adjusted, it may mean low 
return on capital for the company [½] 

- Marks available for other sensible comments (½ per comment) [1] 
 
Individually each measure could be flawed so need to be used in conjunction to get the full 
picture.  [½] 

This question saw huge swings in the good and the not so good answers from the 
candidates. Overall candidates did poorer than expected, despite the fact that the question 
asked a very common issue that will be faced by reserving actuaries, and the marking 
scheme was very generous.  
 
Hardly any candidates mentioned Underwriting Year vs Accident year view. Also a lot of 
candidates mentioned ACPC method without being able to explain how it is relevant. 
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No more than 2 marks to be provided for an individual risk measure 
 

  [Total marks available 11½, maximum 6] 
 

(ii)  
- No longer have sufficient capital to continue writing the business [½] 
- Change in company risk-appetite/management [½] 
- Change in company strategy [½] 
- New capital regulation imposing a heavier charge on such business [½] 
- Past-performance of the portfolio [½] 
- Reinsurance rate changes/availability of reinsurance [½] 
- Recent large losses [½] 
- Competition  [½] 
- Reduced demand for cover [½] 

e.g. government have decided to start providing cover [½] 
- Shareholders forcing the management to do so [½] 
- Not able to achieve rate adequacy [½] 
- Increase in levy charged for this type of business making it unprofitable [½] 
- Climate change has made the cover unprofitable or too uncertain [½] 
- Portfolio could be dominated by a small number of customers who no longer wish to 

purchase from the company [½] 
- Any other suitable comments. [½ each, max 2] 

 [Total marks available 9½, maximum 3]  
 

(iii)  
Should consider what has happened to other two measures to get the full picture [½] 
… if other metrics are weakening then it may suggest there is a problem [½] 
 
Appropriate: 

- Suddenly losing 40% income will hit all aspects of the insurer hard  [½] 
- There must be claims handling staff, underwriting staff associated with this portfolio, 

not all of who may be able to find an replacement role immediately causing the 
company to still bear their salaries for a while [½] 

- If the company decides to make all the staff redundant, it may lead to negative 
publicity in the market, and may raise the operational risk (employee morale) [½] 

- Seems like the company specializes in high-hazard commercial property insurance, it 
may not be able to make up for the lost income in another line of business. It takes 
some time to get into a new lines of business [½] 

- Certain expenses are fixed expenses and a 40% reduction in the GWP can lead to a 
huge strain on the Expense Ratio of the company, affecting the overall profitability
 [½] 

- It is quite likely the same clients would be providing both high-hazard and low-hazard 
risks to insure, and the company may lose some (or a lot) of the other low-hazard 
business, leading to a further strain [½] 

- The company will lose the investment income associated with the lost GWP. This will 
put a further strain on the profitability [½] 

- A reduction in overall profitability due to the above reasons, will adversely impact the 
Retained Earnings, causing a strain on the Capital Adequacy, thus triggering an alarm 
on the other measure used by CZPS [½] 
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- Reduced GWP can make the book more volatile, thus triggering an increase in the RI 
cost.  [½] 

- …This may further increase the strain on profitability. In the extreme circumstance, 
the Reinsurer may withdraw cover since high-hazard property insurance may be a 
low-frequency portfolio which the RI may prefer [½] 

- High risk property will likely have a high profit margin due to being high risk and so 
this will likely impact company finances going forward [½] 

- Marks available for other sensible comments (½ per comment) [1] 
  
Not appropriate 

- The company would have taken the decision with some analysis in mind. It would be 
appropriate for CZPS to try to understand first what prompted the company's decision 
before imposing a fine. [½] 

- High-hazard Commercial Property insurance was probably resulting in high volatility 
on the company's book (since a small insurance company) [½]  

- … so removing the portfolio may actually make the company less likely to go 
bankrupt [½] 

- Company may have already thought of plans to grow in another segment and the staff 
could have been re-trained for the same. [½] 

- If low-hazard portfolio is more profitable, there is no reason for the company to 
increase the levy, since with reduced portfolio, the insurance risk will be less [½] 
… hence the capital adequacy should improve. [½] 

- The demand to do so may have come from the shareholders so the reduced investment 
income may already have been factored into the decision (and may still be profitable)
 [½] 

- The company may have done some poor underwriting in the past or may have had 
concentration of risks which it is trying to de-risk. [½] 

- Marks available for other sensible comments (½ per comment) [1] 
 [Marks available 12½, maximum 6] 

    
[Total marks available 33 ½, maximum 15] 

 

 
 
 
 
Q7 
(i) 
Based on the incurred triangle, there is a steep increase in incurred claims in development 
periods 12-24 and 24-36 for Accident years 2011 , 2012 and 2013 [1] 
 
The new claims legislation was effected in 2015 calendar year which corresponds to the 

Part (i) was less well answered compared to the remaining two parts. Only very few 
candidates were bold enough to challenge that GWP may not be a good measure. For 
such questions, it is always a good idea to think about all aspects. 
 
Candidates generated some very valid points outside the prescribed marking scheme 
which were awarded marks.  
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development period 60 months for 2011 AY, 48 months for 2012 AY and 36 months for 
2013 AY (effectively the diagonal)  [1] 
 
There is a sharp reduction in the incurred amount in DP 60 for AY 2011 and DP 48 for AY 
2012 and DP 36 for 2013, whereas the Paid triangle doesn’t show any such 
movement  [1] 
…This suggests that the increase in Incurred was purely driven by high case reserves [½] 
 
The Ultimate loss amount for 2011, and 2012 is well below the incurred amounts seen at DP 
36 months.  [1] 
 
All of this combined suggests that the Chief Claims Officer released redundancy in the Case 
Reserves sitting in the book on the AYs 2011, 2012 and 2013. [1] 
 
This could be driven by legislation to hold best estimate case reserves, and the company 
might have been holding case reserves based on the worst case scenario.  [1] 
 
This will however expose the company to adding more reserves, should there be significant 
deterioration in the book later on in time. [½] 
 
For the 2014 and later accident years we can see from the IDF triangle that the first 
development IDFs have gone down significantly. [½] 
   
Also in the diagonal corresponding to 2015 AY in the IDF Triangle, we can see IDFs 
significantly lower than 1, reflecting the reduction in reserves  [½] 
 
Reserves made on a less prudent basis may lengthen the reserving pattern [½] 
 
Paid data for 2011 and 2015 are identical, which could indicate an error in the paid data [½] 
… this could undermine inferences made based on it [½] 
 
It is possible that there was an external factor that that has driven this change, e.g. a change in 
legislation  [½] 
 
Marks available for other sensible comments. (½ per comment) [1] 

 
If comments have been made as above but discussing the outstanding claims 
amounts or comparisons between paid to incurred ratios, award marks. 

 
 [Total marks available 11, maximum 6] 

 
(ii) 
Assume: 

- Policies written evenly across the year [½] 
- Policies are annual [½] 
- Risk spread evenly over the year [½] 
- Other sensible assumptions [½] 

   [Total marks available 2, Maximum 1½] 
 



Subject SP7 (Specialist Principles - General Insurance - Reserving) – September 2020 – Examiners’ report 

SP7 S2020  ©Institute and Faculty of Actuaries 

 
 [½] 

 
First volume-weighted incremental development factor will be given by: 
(4,230+5,250+4,171+4,050) / (2,250+3,255+2,716+1,710) = 17,701/9,931 = 1.78240 [1] 
 
Similarly, second volume-weighted incremental development factor will be given by: 
(5,394+6,030+6,930+6,499) / (3,480+4,230+5,250+4,171) = 24,853/17,131 = 1.45076 [1] 
 
Similarly, the remaining development factors are given by: 
1.16287  [1] 
1.05544  [1] 
1.05839, 1.06189, 1.05263, 1.0000 given in question so no marks 
   Max 3 marks for calculations 

 
  Do not give credit for deciding to simply use all CDFs provided in question. 
 
The CDF to be applied to the incurred-to-date figures can be calculated as the cumulative 
product of the volume-weighted IDFs calculated in the previous step. 
 
The first CDF (to be applied to 2019 incurred) = 
1.78240*1.45067*1.16287*1.05544*1.05839*1.06189*1.05263*1.000 = 3.75462 [½] 
 
The second CDF (to be applied to 2018 incurred) = 
1.45067*1.16287*1.05544*1.05839*1.06189*1.05263*1.000 = 2.10650 [½] 
 
Similarly, the remaining CDFs are given by: 
Third CDF = 1.45199; [½] 
Fourth CDF = 1.24863; [½] 

Incurred Claims
Accident Year / 
Development Month 12 24 36 48 60 72 84 96 108

2011 2,435 8,000 11,880 12,000 7,650 8,100 8,550 9,000 9,000
2012 2,697 9,500 11,625 7,800 8,091 8,370 8,835 9,300
2013 2,117 9,000 5,475 5,840 6,205 6,570 7,081
2014 2,610 3,480 5,394 6,525 7,221 7,830
2015 2,250 4,230 6,030 7,470 7,650
2016 3,255 5,250 6,930 7,875
2017 2,716 4,171 6,499
2018 1,710 4,050
2019 2,500

Incurred Claim Development factors
12-24 24-36 36-48 48-60 60-72 72-84 84-96 96-108

2011 3.285 1.485 1.010 0.638 1.059 1.056 1.053 1.000
2012 3.522 1.224 0.671 1.037 1.034 1.056 1.053
2013 4.251 0.608 1.067 1.063 1.059 1.078
2014 1.333 1.550 1.210 1.107 1.084
2015 1.880 1.426 1.239 1.024
2016 1.613 1.320 1.136
2017 1.536 1.558
2018 2.368
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Fifth CDF = 1.18305; Sixth CDF = 1.1178; Seventh CDF = 1.05263; Eighth CDF = 1.000
 given in question so no marks 
 

Do not give credit for deciding to simply use all CDFs provided in question. 
 
 
Apply CDF to latest incurred position to derive and calculate IBNR [1] 
IBNR for 2019 = 2,500*3.55775 – 2500 = 6,887 
IBNR for 2018 = 4,050*2.10650 – 4,050 = 4,481 
IBNR for 2017 = 2,938 
IBNR for 2016 = 1,958 
IBNR for 2015 = 1,400 
IBNR for 2014 = 922 
IBNR for 2013 = 373 
IBNR for 2012 = 0 
IBNR for 2011 = 0 
Total IBNR = 18,466  
   
Mark awarded for following through calculation using candidates derived LDFs-CDFs. 
 
Additional marks available at markers discretion for other derivations with suitable 
explanation. (e.g. making use of IDF triangle and taking simple average of IDFs not being 
excluded provided suitable comment on preference for volume weighted calculation) 

 
No marks awarded if no attempt to adjust has been made.  
 

 [Total arks available 10, maximum 7] 
 
(iii) (a)  
Reason: The most recent accident years could be considered to be too immature to be 
developed based purely on a projection based method. [1] 
 
Marks available for other sensible alternatives [1] 
    
   [Total marks available 2, maximum 1] 
 
(iii) (b)  
Alternatives: 

- Paid chain ladder [½] 
 …patterns have been very stable over time. [½] 

- Bornhuetter-Ferguson method [½] 
 …placing some weight on claims experience and some weight on initial expectation 
 of ultimate losses. [½] 

- Expected Loss Ratio method [½] 
 …early in claims development placing no weight on claims experience if claims 
 experience expected to be unreliable. [½] 
 
Marks available for other sensible alternatives (½ per method and ½ for brief description 
provided this does not contradict the reason provided) [1] 
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Note: Berquist- Sherman method is a chain ladder with adjusted data so wouldn’t be 
appropriate here. 
 

 [Marks available 4, maximum 2] 
 

[Total marks available 25, maximum 16] 

  
 

Q8 
(i) 
To make any margins over best estimate clearer in the model  [½] 
 
To be able to give a better estimate of the percentile that reserves are being held at  [½] 
 
Consistency with other parameters within the model - if all other parameters are best 
estimates then the resulting accounts output will be neither best estimate or prudent  [½] 
 
May have decided to the change the company reserving basis from prudent to best estimate 
and so changing the capital model stops the company having to come up with two different 
reserving estimates  [½] 
 
Regulatory requirement - there may be a change in requirement that requires them to do this 
or they may be applying to have their model approved for capital setting and so need to make 
this change  [½] 
 
Consistency across the business - other areas of the company may currently use best estimate 
(e.g. pricing) and so doing this would bring them into line  [½] 
… which will help embed the capital model within the business [½] 
 
These may be viewed as easier to understand and communicate to users of the capital model 
than a prudent basis  [½] 
 
In order to match published accounts if reserves in these are required to be on a best estimate 
basis   [½ 
] 

Overall the candidates did well on the numerical part of the question, but candidates 
exhibited poor understanding of reasons for changes in case reserving. Most candidates 
did comment on the stability of Paid triangle compared to Incurred triangle, but few could 
interpret it further. 
 
Candidates seem to have spent much longer than expected when trying to answer the 
numerical part. Full marks were awarded to candidates for taking a different approach 
than a volume-weighted chain ladder method on a suitably-truncated triangle. Some 
candidates chose not to answer the numerical part due to a lack of time. However, simple 
average of IDFs is much quicker than volume-weighted and the question didn’t prescribe a 
method. 
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May be viewed as best practise  [½] 
 
Will support better decision making on a realistic basis [½] 
 
Projected outcomes may be more useful, e.g. taxes [½] 
 
Likely to reduce amount of capital required for reserving, freeing it to be used elsewhere in 
the business to improve the return on capital for investors [½] 
 
Marks available for other sensible comments. (½ per comment) [1] 

  
 [Total marks available 7½, maximum 3] 
 

(ii) 
Gross and net reserve estimates  [½] 
…As on the new basis these will be different  [½] 
…Depending on modelling this may either be at an aggregate amount or on an individual 
claim basis  [½] 
 
Gross reserve volatility [½] 
…If the reserve estimate is now less prudent, the potential downside risk (which is often the 
focus of parameterisation) will now change  [½] 
 
Reinsurance parameters may change, e.g. if a net to gross ratio is used [½] 
… as programmes will may hit at different times [½] 
 
Parameters used to model reinsurers share of volatility / variability experienced [½] 
…If expected gross losses are lower it is likely that they will hit any non-proportional 
reinsurance programmes later than they originally did  [½] 
…This could either be on a proportion of gross claims methodology or an explicitly modelled 
programme [½] 
 
Value of assets held is working on zero balance sheet basis [½] 
…If the insurer is a Lloyd’s syndicate then the capital model is required to have a zero 
balance sheet at time zero (assets equal to liabilities) and hence the value of assets held will 
need to be reduced if the starting amount of liabilities has been reduced and no margin has 
been put in.  [½] 
 
Reinsurer panel proportion make-up  [½] 
…If the company is using a proportional of gross claims methodology to model reinsurers 
share then it may use a reinsurer panel which is an estimated mix of expected claims then this 
may need to be changed to reflect a new mix as a result of a change in the likelihood of 
reinsurance programmes being triggered  [½] 
 
Values of operational risk losses that are linked to reserves [½] 
…There may be particular operational risk events that are linked to the amount of reserves 
being held, if the current levels of reserve are used in their parameterisation the operational 
risk event will need to be re-parameterised.  [½] 
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Assets held may change to better match new cashflows [½] 
… or due to the increase in free assets available [½] 
 
Emergence factors may change [½] 
e.g. it may have been assumed on the prudent basis that emergence happens earlier in an 
environment with strong inflation [½] 
 
Marks available for other sensible comments (½ per comment) [2] 
 

 [Total marks available 12, maximum 4] 
 

(iii) 
As distribution is LogNormal, parameterisation will be focused on the mean and standard 
deviation of the reserves [½] 
… mean reserves will be reducing as moving from a prudent to best estimate basis so focus 
of the reparameterisation will be the standard deviation of reserves [½] 
Option 1 - Put in the new gross and net reserve estimates but leaves the Coefficient of 
Variation (CoV) the same – so standard deviation parameter reduces [1] 
…This would be considered a roll-forward as the CoV has remained the same [1] 
…This will lead to the reserve risk number reducing as the CoV will be applied to a small 
value and so the tail losses will be smaller  [1] 
…It may also change the classes driving reserve risk if some classes previously contained 
more prudence than others and so their capital would reduce more  [1] 
…Historic margins will appear to be at a higher percentile than they were previously  [1] 
   [Total marks available 6, maximum 2] 
 
Option 2 - Put in the new gross and net reserve estimates and increases the CoV so that the 
monetary amount of reserve risk remains the same [1] 
…This would be considered a roll-forward as the total amount of capital required for reserve 
risk has remained the same  [1] 
…There would be no change to reserve risk or its drivers  [1] 
…Historic margins will be the same percentile as they were previously  [1] 
   [Total marks available 4, maximum 2] 
 
Option 3 - Put in the new gross and net reserve estimates and increases the CoV so that the 
total amount that would have been paid out at the return period remains the same.  [1] 
…This would be considered a roll-forward as the total amount of money paid out has 
remained the same at the return period  [1] 
…This will lead to the reserve risk number increasing as the difference between the total 
[mount paid out relative to the estimate will be much larger [1] 
…It may also change the classes driving reserve risk if some classes previously contained 
more prudence than others so their volatility will increase much more [1] 
Historic margins will appear to be at a lower percentile than they were previously  [1] 
   [Total marks available 5, maximum 2] 
 
Marks available for other sensible comments, 2 per alternative option with suitable 
explanation 
 

 [Total marks available 9, maximum 6] 
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(iv)  
Correlations will exist within Premium risk between underwriting classes [½] 
…as some classes will have many similar drivers  [½]  
…This is also true within reserving risk  [½] 
Correlations will also exist between premium and reserve risk [½] 
… as the environment within which the claims settles can be important (e.g. as legislation 
changes can impact historic claims)  [½] 
 
These three correlations are likely to be the most important as insurance risk will be the 
biggest driver of capital.  [½] 
 
Correlations will exist between different underwriting / accident years [½] 
 
Correlations may exist between Premium risk and Market risk [½] 

 
… as the claims on a liability book can be heavily correlated with the economy (e.g. D&O 
claims increase following a recession)  [½] 
   
Premium risk and credit risk are likely to be correlated [½] 
… as for reinsurance credit risk large defaults can only occur when large amounts of 
reinsurance are being used.  [½] 
 
Reserve risk and credit risk are likely to be correlated [½] 
… as for reinsurance credit risk large defaults can only occur when large amounts of 
reinsurance are being used.  [½] 
 
Credit risk is likely to be correlated with market risk [½] 
… as in times of economic stress, credit defaults are likely to increase.  [½] 
 
Operational risk likely to have a correlation with premium risk [½] 
… and reserve risk [½] 
… as if a large volume of claims come in the company is likely to be stretched and so the 
likelihood of operational incidents occurring will increase.  [½] 
 
Operational risk is likely to have a correlation with market risk [½] 
… as if the economy is in a stressed situation, people are more likely to either be tempted to 
commit actions like fraud or likely to be distracted and make errors.  [½] 
 
Marks available for other sensible comments – ½ for suggestion and ½ for comment / 
example justifying. Marks should be awarded in combination – i.e. justification must exist 
with suggestion 
 
Note: it is ok for candidates to say correlation where it says dependency 
 

 [Total marks available 10, maximum 5] 
 

(v)  
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Property damage classes are likely to be short tail and so correlations relating to underwriting 
risk are likely to become more material as premium risk is likely to be driving capital.  [½] 
 
Property damage classes are likely to be short tail and so correlations relating to reserve risk 
are likely to become less important as reserves usually stabilise faster.  [½] 
 
Property business may contain natural catastrophe risk which is unlikely to exist in liability 
products [½] 
…this would mean that a dependency between catastrophe losses and reinsurer credit rating 
(and hence reinsurer credit risk) would be added as in times of catastrophe losses reinsurance 
companies are likely to have many claims  [½] 
…and hence the correlation between premium and credit risk would increase [½] 
… may also increase correlation between premium risk and operational risk as operations due 
to surge in claims from catastrophes creating operational strain [½] 
 
There may be less correlation between premium and market risk as a number of liability 
classes are very strongly correlated with the economy.  While property will still be correlated 
it is likely to be less so  [½] 
 
There is likely to be less correlation between premium and reserve risk for property losses 
than for liability losses  [½] 
…as property losses are likely to be more impacted by accident year environment factors 
(e.g. whether a catastrophe does or doesn’t happen) [½] 
…whereas liability losses are likely to be impacted more by environmental factors occurring 
when the claims are settled / paid (e.g. legislation) [½] 
 
Assets held to match liability classes would be different [½] 
… leading to a change in the correlation with market risk [½] 
… generally liability classes are more correlation with market risk than property classes [½] 
 
Marks available for other sensible comments (e.g. reasonable argument for correlations 
within premium risk and / or reserve risk) ½  per comment 
 

 [Total marks available 7, maximum 3] 
 
(vi)  
A common method for parameterising copulas is using a expert judgment [½] 

 
This could be completed by assigning pairs to be described as having either Low, Medium or 
High correlation [½] 
… with numeric values then being ascribed to Low / Medium / High. [½] 
These expert judgements will come from people within the business such as underwriters, 
reserving teams, investment teams, operations teams, etc.  [½] 
It will be important when getting these expert judgments that discussions include whether 
relationships between pairs are the different in extreme events as they are in usual years [½] 
Someone should review the selections overall to ensure that selections are consistent and 
make sense relative to each other [½] 
 
Could collect historic data from the company [½] 
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…Analysis could then be completed on this data to determine correlations that have existed 
in the past. [½] 
However there is unlikely to be sufficient data to do this taking into account a range of return 
periods  [½] 
… particularly when considering it is unlikely to take extreme events into consideration. [½] 
Data may still need to be overlayed by expert judgement [½] 
… tis could be done by discussions with experts as to whether these relationships were 
stronger in extreme times than they are in an average year to help determine the type of 
copula to be used. [½] 
  
Could use benchmarking [½] 
e.g. could look at existing regulatory models such as EIOPA standard formula [½] 
These factors could be used as a basis with internal expert judgement overlayed to parameters 
adjust up or down [½] 
Internal model structure / granularity may differ from that of the benchmark [½] 
… so will need to come up with a methodology for doing this [½] 
e.g. if internal model is more granular, could use parameters without adjustment and apply 
100% correlation between areas which are combined in the benchmark model [½] 
 
Marks available for other sensible suggestions with reasonable descriptions 
 

 [Marks available 13, maximum 3] 
 

[Total marks available 57, Maximum 24] 
 
 

 
 

END OF EXAMINERS’ REPORT 
 

Candidates answered this question quite poorly, partly due to the statistical nature of some parts 
in this question. The marking scheme was quite generous and accepting of a wide variety of 
answers. 
 
In particular a lot of candidates seemed not to understand Premium Risk and confused it with 
writing sufficient premiums. 
 
 
 
 


