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Subject ST1 
 
 

CMP Upgrade 2016/17 
 
 

CMP Upgrade 
 
This CMP Upgrade lists the changes to the Syllabus objectives, Core Reading and the 
ActEd material since last year that might realistically affect your chance of success in 
the exam.  It is produced so that you can manually amend your 2016 CMP to make it 
suitable for study for the 2017 exams.  It includes replacement pages and additional 
pages where appropriate.  Alternatively, you can buy a full set of up-to-date Course 
Notes / CMP at a significantly reduced price if you have previously bought the full-
price Course Notes / CMP in this subject.  Please see our 2017 Student Brochure for 
more details. 

 
 
This CMP Upgrade contains: 
 
 all significant changes to the Syllabus objectives and Core Reading. 
 
 additional changes to the ActEd Course Notes, Question and Answer Bank and 

Series X Assignments that will make them suitable for study for the 2017 exams. 
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1 Changes to the Syllabus objectives   

This section contains all the non-trivial changes to the Syllabus objectives.   
 
An additional bullet point has been added to Objective (l) as follows: 
 
(l)  Describe the purposes of reserves, solvency capital requirements and embedded 

values, and the methodologies by which they are calculated for a health and care 
insurer, including:         
  

● role of statistical and individual case estimates 

● setting assumptions, including a comparison with those used in pricing 

● market consistent valuation 

● the interplay between the strength of the supervisory reserves and the 
level of solvency capital required 

● Value at Risk (VaR) capital assessment 

● comparison of passive and active valuation approaches. 
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2 Changes to the Core Reading  

This section contains all the non-trivial changes to the Core Reading.  
 
General 
 
There have been a number of additions of the word “insurance” after “income 
protection” (or “IP”) and “critical illness” (or “CI”). 
 
There are a number of incidences of the word “healthcare” that have been changed to 
“health and care”. 
 
Chapter 2 
 
Page 9 
 
The first two sentences under “Other conditions” have been shortened to read: 
 
Given below is a list of those non-major conditions that will perhaps be included: 
 
 
Chapter 4 
 
Pages 8-9 
 
The material on health cash plans has been amended.  Replacement pages are attached. 
 
 
Chapter 8 
 
Pages 8-11 
 
There have been a number of changes to the material on commission.  Replacement 
pages are attached. 
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Chapter 11 
 
Page 16 
 
The first sentence under “Value of premiums” has been amended as follows: 
 
The value of one unit of premium income would be projected and discounted, 
allowing for escalation as appropriate, persistency rates and premium waiver 
during claim, if appropriate. 
 
Page 19 
 
The first sentence under “Value of tax and other outgo” has been amended as follows: 
 
This can be allowed for by adjusting the discount rate, though explicit allowance 
may be made for the impact of tax on other specific elements of the basis 
eg expenses or profit. 
 
Page 22 
 
The fifth and sixth bullet points have been amended as follows: 
 
 contribution to reserves 

 contribution to capital requirements 
 
Page 23 
 
The paragraph of Core Reading on this page has been amended to read: 
 
The net cashflow may be investigated for the possibility of negative flows and 
hence the potential need for additional reserves.   
 
 
Chapter 12 
 
Page 2 
 
The first paragraph of Core Reading has been amended to read: 
 
The most important component of the premium that is charged to the customer 
is generally that which covers the pure risk ie the anticipated cost of claims for 
the future period for which the policy is to be in force.   
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The final sentence of Core Reading has been amended to read: 
 
The actuary will then employ skill and judgement in projecting the data, in order 
to estimate the future claims experience and thus the premium that should be 
charged to the policyholder.   
 
Page 4 
 
The final paragraph of Core Reading has been amended to read: 
 
For private medical insurance, the average claim size will be a function of 
inflation, current protocols and hospital charging structures, as well as the 
availability of treatments and care under any State healthcare system; but here 
we need only look at a year at a time, because premium rates are typically 
reviewed annually, and policies are renewed once a year.   
 
Page 6 
 
The second sentence of Core Reading in the section on “Relevance” has been amended 
to read: 
 
There are many influences affecting the amount to be paid out in benefits that 
are specific to the insurer in question and so may not be reflected in numbers 
taken from external sources, for example: 
 
Page 8 
 
The first bullet point has been amended to read: 
 
● The accuracy and reliability of the national statistics may be questionable, 

especially in healthcare where definitions may be subjective and the 
scope for double counting is significant. 

 
 
Chapter 13 
 
Page 9 
 
The third bullet point has been amended to read: 
 
● the company’s attitude to risk or risk appetite 
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Page 12 
 
The second paragraph in Section 3.3 has been amended to read: 
 
Here assumptions will be derived based on the actuary’s best estimate of future 
realistic experience, without the incorporation of any prudential margins.  The 
basis derived will be similar to that used for new business pricing.   
 
Page 16 
 
The first bullet point has been amended to read: 
 
● to establish a value of the business, possibly for internal management 

accounts or information 
 
 
Chapter 14 
 
Page 19 
 
The first bullet point has been amended to read: 
 
● Firstly, an early lapse may cause financial loss, where insufficient 

premiums have been received to recover the initial strain (commission 
and initial expense) involved in writing the policy. 

 
 
Chapter 18 
 
Page 7 
 
The first paragraph of Core Reading in Section 3.2 has been amended to read: 
 
The term credibility relates to the factor, between 0 and 1 inclusive, which 
represents the proportion of the final risk premium that is derived from past 
experience, the balance coming from book rates.   
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Chapter 19 
 
Page 10 
 
The first two paragraphs of Core Reading in Section 3.3 have been amended to read: 
 
In order to ensure products are competitive, and to gain market share, the 
actuary may be in a position of having to barter on margins within contracts.  
Commercial decisions may have to be taken to price a healthcare insurance 
product at a lower profit margin.   
 
In order to maintain aggregate profitability, it is necessary that other lines be 
costed with additional margins, to subsidise the low margin class of policy.  This 
again is purely a matter of taking a wider portfolio perspective of profitability.  
The actuary will need to monitor the volumes in each class to ensure that, as 
new business is taken on, the margins foregone in one line are adequately met in 
another.   
 
 
Chapter 21 
 
Pages 2, 27, 33 and 41 
 
Material has been added on active and passive valuation methods.  Replacement pages 
are attached. 
 
Page 12 
 
The first paragraph of Core Reading in Section 3.3 has been amended to read: 
 
For most forms of long-term insurance, the amount of benefit payable is known 
once a claim is submitted.  However, for contracts that pay income, the duration 
for which benefits will be paid will not generally be known at the point a claim is 
submitted.  This is typically true of IP insurance and LTCI, but not CI insurance.  
The insurer will hold a reserve for claims that have been notified but not yet 
settled, using the amounts in the policy document, increased where appropriate 
by relevant inflationary indices or other increments.   
 
Page 13 
 
The first paragraph of Core Reading in Section 3.4 has been amended to read: 
 
Private medical insurance is typically an indemnity cover, ie the amount payable 
on claim is determined by the costs incurred by the claimant and thus is not 
known with certainty until the particular course of treatment is complete.   
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Chapter 22 
 
Page 10 
 
The second paragraph of Core Reading in Section 2.3 has been amended to read: 
 
The average cost of claim will vary as inflation increases costs year on year and 
as the mix of the insured members changes (eg by age, health status, location).  
Additionally, however, claims costs will vary as different medical procedures are 
performed to treat the same conditions (as medical science and recommended 
protocols progress), as hospital capacity changes the likely stay as in-patient for 
a given procedure, and as pricing agreements are negotiated and re-negotiated 
with providers. 
 
Page 11 
 
The following paragraph of Core Reading has been added after the second paragraph of 
Core Reading on this page: 
 
The overall impact on claim costs depends on the additional cost of screening 
and how many insured members get screened relative to how many members 
are subsequently diagnosed with conditions that require further treatment. 
 
Page 14 
 
The first paragraph of Core Reading in Section 3.4 has been amended to read: 
 
Investment performance may be of lesser significance when considering private 
medical insurance due to its short tail from premium receipt to claim settlement 
(typically no longer than 3 to 5 years).  For some long-term insurances, 
particularly pre-funded long-term care, the investment assumptions and hence 
risks may be major considerations. 
 
The following paragraph of Core Reading has been added after Self-Assessment 
Question 22.7: 
 
For insurers paying claims in foreign currencies (which is more likely for PMI 
business than any other products in the Subject ST1 syllabus), the insurer will 
be exposed to exchange rate movements and may need to invest in assets in the 
relevant foreign currencies. 
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Page 16 
 
The final paragraph of Core Reading has been amended to read: 
 
Risks become wider when third parties are involved and the ultimate expense 
costs are difficult to estimate.  For example, income protection insurers and PMI 
insurers may use third parties to manage their claims.  This additional outgo 
might be deemed part of the overall claim amount (and loaded as such) 
especially if costs vary directly with the amount of benefit.   
 
 

Chapter 23 
 
Pages 4, 5, 8, 9, 11, 18, 19 and 20 
 
There have been a number of additions to these pages.  Replacement pages are attached. 
 
 

Chapter 25 
 
Page 18 
 
The following paragraph has been added at the end of Section 5.2: 
 
The deposit back arrangement will also serve to mitigate the reinsurer default 
risk to which the cedant is exposed. 
 
Page 32 
 
The penultimate paragraph of Core Reading has been amended to read: 
 
The excess point (or attachment point) and upper limit (or exhaustion point) for 
stop loss are often expressed as a percentage of the cedant’s premium income 
for that account.  Cover might typically be given from an excess point of 110% 
claims ratio up to an upper limit of 130% or 140%. 
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Chapter 27 
 
Page 15 
 
The word “possible” has been deleted from the second sentence of the final paragraph 
on this page, ie: 
 
There may be a regulatory requirement to allow for mismatching.  This could 
involve the setting up of an investment mismatching reserve.   
 
Page 24 
 
The penultimate paragraph of Core Reading has been amended to read: 
 
The method of valuation of assets will depend on the purpose of the exercise 
and the market’s perception of fair value.  For PMI business, as it has typically 
only short-term liabilities, there would be little alternative but to value the 
backing assets (normally cash or similar to cash) at their market price.   
 
 

Chapter 29 
 
The following definitions have been amended: 
 
Affinity group 
 
A group of people with something definitive in common, such as holding a 
membership or being an employee of a particular organisation (eg a motoring 
organisation such as the RAC in the UK or the armed forces), but not common 
employment. 
 
Insurance premium tax (IPT) (UK) 
 
Insurance premiums are exempt from VAT in the UK, but most general insurance 
premiums are subject to an insurance premium tax (IPT), currently (May 2016) at 
the rate of 9.5%. 
 
So, for example, this tax is levied on PMI premiums. 
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3 Changes to the ActEd Course Notes 

This section contains additional significant changes to the ActEd Course Notes.  
However, if you wish to have all the changes to the ActEd Course Notes, you will need 
to buy a full set of the up-to-date version (which you can do at a significantly reduced 
price if you have previously bought the full-price Course Notes / CMP in this subject).     
 
 
Chapter 1 
 
Page 10 
 
The following sentence has been added after the “Over-insurance” heading: 
 
“Benefit payments under an IP policy will generally be subject to an upper limit, 
usually defined in terms of a maximum replacement ratio (eg 75%).” 
 
Solution to self-assessment question 1.6 
 
The sentence “The claim strain at risk is very large.” has been replaced by: 
 
“So potentially someone could fall sick shortly after taking out the policy, and remain 
sick for many years, costing the insurer considerably more than the assets it has 
accumulated on the policy.” 
 
Solution to self-assessment question 1.12 
 
The answer has been amended to read: 
 
“The rating of an occupation depends upon its expected claims experience, so a change 
in the rating of teachers (from Class 1 to Class 2 or 3) suggests that insurers have seen a 
rise in claims from those in the teaching profession.   
 
The increase in claims is most likely to be a result of the increased pressures of the job.  
This has resulted in an increase in stress-related illnesses, such as psychiatric illnesses 
and heart attacks.”   
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Chapter 3 
 
Page 24 
 
The final paragraph has been amended to read: 
 
“The law in the UK has been changed so that, from April 2015, pensioners are no 
longer required to purchase an annuity with any pension savings.  This could have 
impacts on the long-term care insurance market as older people may have access to a 
pot of money with which to purchase long-term care insurance products.” 
 
Solution to self-assessment question 3.16 
 
The answer has been amended to read: 
 
“Capital is required to cover the new business strain, ie the excess of the reserves, 
solvency capital and initial expenses over the first premium. 
 
A higher capital requirement will delay the emergence of profit from the product, so 
while the level of profit will not be affected, the present value of the profit will be 
lower.  So, to achieve the required (present) value of profit, the premium will have to be 
higher. 
 
Therefore a lower capital requirement will mean that the required profit criterion can be 
achieved with lower premiums.” 
 
 
Chapter 8 
 
Page 34 
 
The solutions to Self-Assessment Questions 8.17 and 8.18 have been amended.  
Replacement pages are attached. 
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Chapter 10 
 
Page 5 
 
The first paragraph of ActEd text has been updated to read: 
 
An example of a specific health charge in the UK is national insurance (NI), which is a 
system whereby earners are taxed an amount on their income in addition to general 
income tax.  The tax raised in this way is earmarked for spending on State healthcare 
services and to pay for State benefits (eg State pensions).  Since the early 2000s, 
15-20% of the funding for the UK National Health Service has been from NI 
contributions.  
 
 
Chapter 13 
 
Page 18 
 
The following paragraph has been added between the two Core Reading paragraphs in 
Section 4.4: 
 
An embedded value considers the present value of future profits from the in-force 
business only.  However, the company should be able to use its expertise and brand 
name to add value to the business through sales of profitable new business in the future 
too – and this will be represented by the goodwill element of the purchase price. 
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Chapter 14 
 
Page 12 
 
Self-Assessment Question 14.11 has been amended.  The revised question and solution 
are: 
 

Question 14.11  

State how you expect recovery rates to vary in relation to the following factors: 
 
(i) the length of time since the policyholder fell sick 
 
(ii) the length of the deferred period of the policy 
 
(iii) the length of time since claim payments were started. 

 
(i) Duration since the policyholder fell sick 
 
The majority of sickness durations are very short, usually under 6 months in length.  
Individuals who are still sick after 6 months will often remain sick for very long periods 
of time.  
 
Therefore recovery rates typically decrease with increasing duration since the start of 
sickness, reflecting the reducing proportion of the less serious cases remaining (ie the 
increasing proportion of serious cases).   
 
(ii) Deferred period 
 
The longer the deferred period, the more likely the policyholder is to recover before the 
claim begins.  Therefore for very short deferred periods, recovery rates may be 
significantly higher than for longer deferred periods. 
 
The length of the deferred period can also affect the type of individual taking out a 
policy, affecting recovery rates further.  For example, individuals who believe they are 
only likely to make claims for longer sickness durations may choose longer deferred 
periods.  (If they then do tend to suffer from long-duration sicknesses, recovery rates 
will be lower.) 
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(iii) Duration since the start of claim payments 
 
Similarly to part (i), recovery rates typically decrease with increasing duration since 
the start of claim.  Therefore recovery rates tend to be higher in the period immediately 
after claim payments have started. 
 
This effect will be more pronounced the shorter the deferred period is (as explained 
above). 
 
Note that the underlying variable affecting recovery rates is the time since the onset of 
sickness (as described in part (i)).   
 
So, provided all other factors (like the type of lives insured) are the same, then the 
deferred period should not affect the rate of recovery as at a particular duration since 
the start of the illness, however it will affect the rate of recovery from the start of the 
claim.   
 
However, all other factors will not typically be the same.  For example, the amount of 
claims control is likely to be highest early on in a claim.  Consider two claimants, both 
of whom have been sick for 15 months.  One has a deferred period of a year and so has 
only been claiming benefits for 3 months while the other has a deferred period of 
3 months, so has been claiming benefits for a year.  It is likely that the recovery rate for 
the policyholder who has only been claiming for 3 months is higher than for the 
policyholder who has already been claiming for a year because he/she may have 
recently benefited from rehabilitation assistance, such as counselling, (whereas the 
longer-term claimant is less likely to have received such assistance recently). 
 
Note also that there might be recovery “spikes”, ie a sudden increase in recoveries at 
certain points in time, eg a year after sickness / claim inception.  This would be more 
pronounced if there is some kind of change at that point in time, eg a fall in benefits or 
further claims management (such as the requirement of additional proof of incapacity). 
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Chapter 15 
 
Pages 23 and 39 
 
Item (4) has been deleted from Self-Assessment Question 15.18. 
 
 
Chapter 21 
 
Page 6 
 
The third paragraph has been amended slightly to read: 
 
However, the short-term insurer will need to hold reserves for, amongst other things, 
those claims that will arise between the valuation date and the next renewal date.  This 
is because the insurer will be contractually committed to honour claims that may occur 
during this period, and must therefore cover these liabilities sufficiently prudently.  The 
reserves held to cover this unexpired risk for short-term contracts are called unearned 
premium reserve (UPR) and unexpired risk reserve (URR).  
 
Page 26 
 
The second paragraph has been amended slightly to read: 
 
So we calculate the amount of capital we are required to hold in excess of our 
market-consistent estimate of the liabilities. 
 
 
Chapter 26 
 
Pages 25, 27 and 45 
 
ActEd text has been added on these pages.  Replacement pages are attached. 
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Chapter 27 
 
Page 4 
 
The final paragraph has been amended to read: 
 
It is the most secure asset type, with the least variability in value.  It is obviously very 
liquid, and dealing costs are almost non-existent.  However, the expected return on cash 
is relatively low, and an insurer with long-term liabilities will need to reinvest at 
unknown rates. 
 
Page 10 
 
There have been a number of small changes to this page.  A replacement page is 
attached. 
 
Page 34 
 
The solution to Self-Assessment Question 27.14 has been amended.  A replacement 
page is attached. 
 
 
Chapter 29 
 
The following ActEd text has been added under the first paragraph of Core Reading in 
the definition of “Benefit limitation”: 
 
Benefit payments under an IP policy will be subject to an upper limit, typically 
specified in a maximum benefit formula.  A major part of the maximum benefit formula 
will be a maximum replacement ratio (eg 75%). 
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4 Changes to the Q&A Bank 

The most significant changes to the Q&A Bank are given below.  
 
 
Q&A Part 3 
 
Question & Solution 3.14(iii) 
 
The final two points have been deleted from the solution and the number of marks 
available has been reduced from [15] to [14]. 
 
 
Q&A Part 4 
 
Four new questions have been added.  Replacement pages are attached.  
 
Solution 4.10 
 
The fifth and sixth points have been amended to read: 
 
As the calculation is for statutory purposes, the method should result in a reasonable 
estimate of IBNR reserves, which may be prudent. [½] 
 
None of the methods given has an implicit allowance for prudence, and so the methods 
and/or assumptions may need to allow for this explicitly, ...  [½] 
 

 
Q&A Part 5 
 
Solution 5.21(i) 
 
The sixth point in the solution has been replaced by: 
 
The moratorium period begins at policy inception and, during this period, the 
policyholder must receive no treatment for such conditions in order for subsequent 
claims for these conditions to be paid. [½] 
 
However, if the policy does receive treatment for such conditions during this period, the 
moratorium period restarts.  So, in effect, the policyholder must not receive treatment 
for the condition for a continuous period of time that is at least as long as the 
moratorium period.  [½] 
 



ST1: CMP Upgrade 2016/17 Page 19 

The Actuarial Education Company © IFE: 2017 Examinations 

Q&A Part 6 
 
A new question has been added.  Replacement pages are attached.  
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5 Changes to the X Assignments 

The most significant changes to the X Assignments are given below.  
 
 
Assignment X1 
 
Solution X1.10 
 
In the section on Benefits, the point beginning “Total claim payments in any policy 
year …” has been replaced by: 
 
Limits might apply to claim payments, eg a limit on:  [½] 

● the total cash paid out in any policy year  [½] 

● the number of treatments in each policy year [½] 

● the proportion of the total medical bill (eg 50%). [½] 
 
In the section on Underwriting, the following point has been added under the first 
point: 
 
As the cash benefit is generally small relative to the full cost of indemnity, there is less 
financial incentive for potential policyholders to take out a policy if they know they are 
to claim shortly.  [½] 
 
 
Assignment X3 
 
Question X3.1 is now X3.2. 
 
Question X3.2 is now X3.1.  Part (i) has been deleted and part (ii) has been reduced to 
[3] (from [4]). 
 
Question X3.4 has been increased to [9] (from [8]). 
 
Question X3.6 is now X3.8.  Part (i) has been increased to [14] (from [12]). 
 
Solution X3.6(i)(c) – the two points after the bullet points have been increased from [¼] 
to [½]. 
 
Question X3.7 is now X3.6.  In part (i), instead of having separate mark allocations for 
parts (a), (b) and (c), it is now worth [11] in total. 
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Question X3.8 is now X3.7.  The product is now referred to as “a new conventional 
without-profits medical expense insurance policy” (rather than non-profits). 
 
 
Assignment X4 
 
Solution X4.8(i) 
 
The two points beginning “The purpose of the arrangement …” and “Limits may apply 
…” have been replaced by: 
 
The purpose of the arrangement is to provide a defined cash benefit in the event of a 
claim, rather than to indemnify the individual.  [½] 
 
As the cash benefit is generally small relative to the full cost of indemnity, there is less 
financial incentive for potential policyholders to take out a policy if they know they are 
to claim shortly.   [½] 
 
Thus it reduces the risk of anti-selection for the insurer.  [½] 
 
Limits may apply to ensure that the claim payments to the customer are not more than 
say 50% of the medical bill.   [½] 
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6 Other tuition services 

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

6.1 Study material 

We also offer the following study material in Subject ST1: 

● Flashcards 

● Revision Notes  

● 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 2017 Student 
Brochure, which is available from the ActEd website at www.ActEd.co.uk. 
 
 

6.2 Tutorials 

We offer the following tutorials in Subject ST1: 

● 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. 
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6.3 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 2017 Student 
Brochure, which is available from the ActEd website at www.ActEd.co.uk. 
 
 

6.4 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 ST1@bpp.com. 
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All study material produced by ActEd is copyright and is sold 
for the exclusive use of the purchaser.  The copyright is owned 

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

 
 

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

photocopy any part of the study material. 
 
 

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

 
 

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

profession or through your employer. 
 
 

These conditions remain in force after you have finished using 
the course. 
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The product does not cover out-patient episodes and this may be seen as a 
serious marketing disadvantage; however the compensation is a significantly 
lower premium.  One big advantage to the insurer lies in the simplicity of a fixed 
benefit schedule that limits the work to be performed at the claims stage. 
 
For example, major medical expenses (MME) has existed in the UK as both: 

● a short-term annually renewable product 

● a long-term product, albeit with reviewable premiums. 
 

Question 4.4  

What are the main differences between the benefits available under the MME policy 
described here to those available under a CI policy? 

 
It should be noted that in the USA, the term “major medical expenses” is closer 
to the UK “private medical insurance”. 

 
Question 4.5  

A recent innovation is a policy that provides partial protection for people deciding 
against comprehensive private medical insurance and ready to pay a share of private 
treatment costs themselves.  Premiums are significantly lower than for conventional 
medical insurance.  Policyholders handle arrangements with the hospital, negotiate fees 
and pay for treatment themselves.  They are reimbursed a percentage of fees by cheque 
within seven days.  There is a choice of three percentage levels of reimbursement: 30%, 
50% or 75%. 
 
Out-patient tests and consultations prior to treatment are not covered. Follow-up 
out-patient consultations and treatment are covered for 90 days after leaving hospital.  
 
The monthly premiums at age 50 are: 
 

Level of benefit Monthly premium
30% reimbursement £7 
50% reimbursement £12 
75% reimbursement £17 

 
(i) Describe the features of this policy that you think are attractive to the insurer.  

Explain your answers. 
 
(ii) What are the advantages and disadvantages of this policy for the policyholder? 
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2.2 Waiting list plans 

Another approach to cover limitation in order to reduce premiums is to provide 
standard medical insurance benefits in circumstances where the public health 
service is not in a position to provide treatment within a specified period (often 
six weeks).  If the policyholder can find free public healthcare for his or her 
condition in that period and within a reasonable radius of residence, the 
insurance will not reimburse private expenses; otherwise the policy operates as 
a normal comprehensive PMI policy.   
 
This approach supposedly meets the customer needs where the desire to buy 
insurance is to avoid waiting for treatment.  If the customer’s reasoning is 
different, this alternative is unlikely to be attractive.   
 
 

2.3 Health cash plans 

Health cash plans are a defined-benefit defined-premium insurance product.  For 
premiums as low as €2 or $2 per week, the subscriber and family are entitled to a 
range of specific payouts dependent on certain healthcare related events.  
 
These include: 

● dental 

● optical 

● physiotherapy 

● maternity 

● hospitalisation 

● recuperation 

● hearing aids 

● consultation. 
 
Schedules of benefits are bought in “units” with equivalent levels of contribution 
increase.   
 
Limits may also apply to ensure that the claim payments to the customer are not 
more than say 50% of the medical bill. 
 
This is a form of coinsurance with the policyholder. 
 
The products are typically community-rated and a waiting period (maybe six 
months) often applies before benefit eligibility.  Pre-existing conditions may also 
impact on ability to claim. 
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The purpose of the arrangement is to provide a defined cash benefit in the event 
of a claim, rather than to indemnify the individual.  As the cash benefit is 
generally small relative to the full cost of indemnity, there is less financial 
incentive for potential policyholders to take out a policy if they know they are to 
claim shortly.  This reduces the risk of anti-selection for the insurer.   
 

Question 4.6  

(i) Explain why it is not feasible to undertake full underwriting on cash plans. 
 
(ii) Describe each of the following conditions and explain their purpose: 

 (a) a waiting period before a policyholder becomes eligible for benefits 

 (b) a moratorium on claims related to pre-existing conditions. 

 
As mentioned above, six months is a common waiting period for most benefits.  
However, there is normally no waiting period on claims resulting from accidents.  For 
obvious reasons, the waiting period for payouts on the birth of a child is usually at least 
nine months!  
 
Individual rating is the most common form of rating in personal insurance.  At the 
underwriting stage we collect information about the insured individual, such as their 
age, gender and state of health.  We then use this individual-level information (provided 
legislation permits) to determine the premium rate that the individual will pay. 
   
A community-rating system does not use individual information.  It will only use group- 
or community-level information, such as where a person lives or their occupation.  All 
those individuals that belong to a group, having the same values of these 
community-rating factors, will be charged the same premium.  In effect no individual 
proposer that meets the eligibility conditions will be refused insurance, because there is 
no underwriting at the individual level.   
 
The common premium charged may increase from year to year as a result of increases 
in claims costs.  Sometimes, even community-level information will be ignored and the 
same premium will be charged to everyone choosing a particular level of benefits. 
 
The product’s profitability is dependent on long-term policyholder loyalty, on 
cost-efficient claims admission procedures and on volumes in force. 
 

Question 4.7  

Explain why long-term policyholder loyalty and a large volume of in-force policies help 
to ensure the success of a portfolio of cash plan policies. 
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Question 4.8  

(i) Explain how community rating could lead to cross-subsidy between 
policyholders. 

 
(ii) Cross-subsidy usually provides an opportunity for policyholders to select against 

the insurer.  Explain how this might happen. 
 
(iii) In some countries (eg Ireland) a system of lifetime community rating has been 

proposed for PMI.  This system allows insurers to charge premiums that vary by 
age at entry, but which do not change after entry provided the policy is renewed 
each year. 

 
Explain how a lifetime community-rating system avoids some of the pitfalls of a 

 community-rating system. 

 
 

2.4 Dental plans 

While some comprehensive PMI policies include dental insurance, this cover is 
obtainable separately.  Insurers work closely with dentists to ensure that 
applicants are screened initially for pre-existing conditions or imminent 
treatment and to ensure that dental intervention thereafter is in accordance with 
risk expectation.  The two principal methods are: 

● the capitation basis – where the insurer and dentist agree a sum per 
annum per insured mouth 

● the indemnity basis – where the insurer covers the actual cost of 
treatment delivered. 

 
Under the capitation basis, the patient pays a regular fee to the insurer who deducts an 
amount for its expenses and passes the remainder on to the dentist.  In return, the dentist 
provides treatment.  Therefore, the dentist bears the risk that the cost of treatment 
required will be more that expected.  The insurer will deal with the administration of the 
arrangement, but will often only cover the cost of accident and emergency treatment 
(eg where the patient is away from home and unable to visit their own dentist). 
Therefore, the patient will be covered for both emergency treatments (by the insurer) 
and treatments under normal circumstances (by the dentist). 
 
Under the indemnity basis, the insurer bears the experience risk.  This can be on a full 
indemnity basis, but often limits, excesses or coinsurance will apply.  
 
 



ST1-08: Distribution channels Page 7 

 

The Actuarial Education Company © IFE: 2017 Examinations 

2 Worksite marketing 

This is a process whereby a broker or insurer representative obtains permission 
from the employer to address the entire workforce and sell health and care 
insurance products.   
 
For example, the insurer might be given the opportunity to send mailshots to all of an 
employer’s workforce or to advertise in the employer’s staff newsletter. 
 
The complexity of the cover suggested depends on the sophistication of the staff 
being targeted, but generally the intention is to offer simple products.  The 
distributor aims to attract those who have not made their own insurance 
provision for healthcare needs and do not have adequate employer-paid cover, 
or who perhaps have cover for themselves but not for their dependants. 
 

Question 8.5  

Explain the difference between the situation described above and typical 
employer-sponsored group health and care insurance products. 

 
This form of distribution is unlikely to be undertaken for LTCI products, but is 
already part of the health cash plan and simple PMI product markets.  Similarly, 
there is scope to sell CI and IP insurances in this way. 
 

Question 8.6  

Suggest two reasons why long-term care insurance is unlikely to be sold this way. 
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3 Different types of commission 

Here we look at the different commission structures that might be in place. 
 

3.1 Initial and renewal commission 

Initial and renewal commission is a common remuneration structure for the sale of 
long-term healthcare insurance products.  It involves two levels of payment: a high 
“initial” level, paid for a certain initial period from the start of the policy (eg 24 
months), followed by a much lower “renewal” level paid thereafter.  The two 
commission levels are generally expressed as percentages of the premiums payable 
during the same periods.  The period over which the initial commission is payable may 
vary by product and also within products, eg by policy term.   
 
In a similar way, short-term healthcare products, such as PMI, will often have a higher 
rate of commission payable for a policy that has been sold to a client for the first time, 
compared with a policy that has been renewed.  
 
Indemnity commission 
 
Indemnity commission is a form of initial commission.  It is a lump sum payment 
from the insurer to the distributor in respect of new business written.  It is 
typically expressed as a percentage of the first premium, but may be expressed 
as a proportion of sum insured.   
 
By “distributor” we simply mean the intermediary who sells the insurance policy on the 
insurer’s behalf. 
 
Payment of indemnity commission indicates that the insurer is willing to pay the 
distributor commission in respect of premiums that the insurer has yet to 
receive.   
 
Indemnity commission involves the payment of the initial commission immediately 
when the policy has been sold.  It represents advance remuneration to the intermediary 
for premiums that are expected to be paid in the future, as well as for the premium paid 
on day one of the policy.  It would be calculated as a discounted value of the initial 
commission that would otherwise have been paid under the policy. 
 
This will generally involve the insurer in some form of new business strain. 
 

Question 8.7  

Why? 
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Indemnity commission may be paid to any distributor who needs cash “up-front” 
to develop his/her business, eg to support the cost of marketing ahead of commission 
from resulting sales. 
 
The insurer will make some form of credit check on the distributor, to satisfy 
themselves of the credit-worthiness of the intermediary. 
 

Question 8.8  

Why? 

 
This commission style provides a very strong incentive for the salesperson to 
sell and tends to produce “hunters”, those that attempt to sell one product only 
to a customer, rather than “farmers”, those who believe in the value of a 
long-term relationship and building up a stream of recurring commissions. 
 
Intermediaries can be influential in nurturing existing clients, by providing a good 
service and building up relationships with them, thereby improving the proportion of 
policies that are renewed each year.   
 
On the other hand, a remuneration system that is heavily biased towards rewarding first 
sales to new policyholders will encourage intermediaries to seek new clients and as a 
result to spend less effort on keeping existing ones. 
 
The insurer’s commission structure is therefore an important aspect of its new business 
and marketing strategy. 
 

Question 8.9  

Which strategy is better for the insurance company: hunter or farmer? 

 
 
Clawback arrangements 
 
The adviser earns indemnity commission over a defined period, which is 
normally stated in months. 
 
This is known as the earnings period. 
 
If a policy lapses before the commission is fully earned (ie during the earnings 
period), then the insurer will clawback the proportion of indemnity commission 
that is deemed not to be earned at the point the policy is lapsed. 
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This repayment is often called clawback. 
 
The extent of clawback is calculated by a formula specified in the commission 
agreement, such as the proportion of the initial commission that the number of 
premiums actually paid bears to the number expected during the earnings 
period. 
 
If a policy were to lapse after the earnings period, then the insurer would not 
require any further clawback. 
 

Example 

Earnings period: 24 months. 

Initial commission: £60. 

Assuming the policy lapses after 9 months, and ignoring any discounting, the clawback 
would be: 

( )24 9
60 £37.50

24

-
¥ =  

The commission agreement between insurer and intermediary will specify the precise 
rules according to which indemnity commission is deemed to be unearned, and has to 
be paid back.  Naturally enough, the longer a policy remains in force, the less 
commission has to be ultimately repaid. 

Renewal commission 

Where the commission paid is a large initial amount (such as indemnity 
commission for regular premium products), there is often a lesser amount 
payable as renewal commission for the balance of the policy term to encourage 
the distributor to promote persistency.  This may, for example, be paid annually 
after the end of the earnings period for contracts paying initial indemnified 
commission.  For annually renewable contracts, a renewal commission, usually 
lower than initial commission, can be paid every time the contract is renewed. 

Question 8.10  

The initial commission is often a function of the premium-paying term of the policy.  
Explain the likely reason for this. 
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3.2 Level commission 

Level commission is an alternative commission method whereby every premium 
paid by the policyholder entitles the distributor to a set proportion of that 
premium. 

Question 8.11  

List the advantages and disadvantages of level commission compared with high initial 
and low renewal commission. 

Level commission does not involve the insurer in any strain, but takes longer for 
the distributor to receive a full reward.  It matches commission outgo to premium 
contribution and to profitability more appropriately. 

3.3 Alternative commission structures 

Between level and indemnity commission is the system of initial commission 
spread over a limited number of years, eg in the UK this is typically two or four 
years. 

This is simply the initial and renewal commission structure we described at the 
beginning of Section 3.1. 

Commission is sometimes paid in proportion to the sum insured in some 
territories.  This would reflect an insurer’s preference for higher sums at risk 
rather than premiums as sources of profit. 

This might be appropriate, for example, if an insurer has a strategy of trying to attract 
business from younger policyholders, for whom: 

● per-policy profits are higher on such policies (due to the insurer’s pricing
strategy)

● for a given premium, benefits are typically higher (as younger policyholders are
typically less likely to claim).
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There are therefore two main ways in which we can pay commission that reflects the 
profitability of the whole contract to an insurer: 

● level commission paid as a proportion of each premium

● high initial commission / low renewal commission, where the initial commission
is related to the total amount of premium payable (eg the amount of annual
premium and the number of annual premiums payable over the policy term).

The potential therefore exists for there to be a lot of variation in commission structures 
between insurers, and getting the balance right between initial and renewal 
commissions can be a key element of an insurer’s marketing strategy. 

However, many of the above structures and formulae will be market norms 
established under law by the regulators or accepted as codes of practice by the 
insurers under the guidance of industry bodies. 

So the variation in structures seen in practice, within markets, tends to be more limited. 
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Solution 8.15 

Insurance intermediaries are representing the interests of their clients, not a particular 
insurance company.  The insurance company needs to be aware of the possibility that an 
intermediary might encourage anti-selection. 

It should also be borne in mind that it is the intermediary or his/her customer who is 
“initiating the sale”, which may also increase the risk of anti-selection, compared with, 
say, when the customer is targeted by a company salesperson. 

Also, insurance intermediaries are more likely to have customers with high net worth 
(rich people), with consequent need for higher insurance cover. 

Prices will need to be competitive, as intermediaries have access to, and in theory 
knowledge of, the whole market.  This may only be achievable by careful selection of 
good risks through stringent underwriting. 

(One factor working against this is that there will be competitive pressures not to make 
underwriting too stringent for business sold through intermediaries, for fear of 
discouraging business.  In other words, if too great a proportion of applicants are 
refused acceptance at standard rates by a particular company, the intermediary will stop 
recommending that company for most of his/her clients.) 

Solution 8.16 

Experience would probably be poor.  The target population may experience relatively 
poor health and the only underwriting is a statement of good health.  High risk 
individuals would be able to take out the contract, and as a result experience might be 
worse than general population morbidity in the first few years, until the effect of this 
anti-selection has diminished. 

The low benefit in the first twelve months would at least discourage fraudulent claim 
attempts by those who are initially seriously ill, although twelve months may not be a 
sufficiently long period. 
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Solution 8.17 

Selling through intermediaries generally requires competitive terms.  In particular: 

(a) Critical illness premium rates are easily compared for policyholders with 
particular ages, policy terms, smoker status and sums insured.  However, 
products can be differentiated by the cover provided – eg having different 
definitions of diseases covered – although the scope may be fairly limited. 
(There is likely to be competitive pressure to provide at least as much cover as 
the market “norm”, which may further be set out as industry-wide codes of 
practice.) 

It is very important for an insurance company to have competitive rates if it 
wishes to sell large volumes.  Companies may increase competitiveness in other 
ways, such as by including renewal or conversion options or other kinds of 
benefits, but this can only be of limited effectiveness (eg not all policyholders 
require these add-ons). 

(b) Competitive expense and other charges are important.  However, competition 
will depend (to some extent) on past investment performance as well as charges. 

In addition, if the unit fund is protected, competition on past investment 
performance will also be important as this will affect the value of the 
policyholder’s fund.  Some of the competitive pressure can be avoided by 
varying product features, eg different claim definitions, introducing options 
and/or guarantees . 

Solution 8.18 

This is saying that – due to the law of large numbers – a larger number of reasonably 
homogeneous lives insured increases the certainty of claims, allowing smaller risk 
margins to be included in the rates. 

The risk may also be reduced for the following additional reasons: 

● If a large proportion of an employer’s staff can be sold policies, then the risk of
anti-selection is reduced, reducing expected claim rates.

● People at work must be well enough to do the work, and so the condition of
being actively employed will help to ensure the company is dealing with a
largely healthy group of lives (provided, again, that a large proportion of staff
take up policies).
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Chapter 21 
 
 

Reserves and solvency capital requirements 
 
 

Syllabus objectives 
 
(l) Describe the purposes of reserves, solvency capital requirements and 

embedded value, and the methodologies by which they are calculated for a 
health and care insurer, including: 

  role of  statistical and individual case estimates 

 setting assumptions, including a comparison with those used in pricing 

 market-consistent valuation 

  the interplay between the strength of the supervisory reserves and the 
level of solvency capital required 

 Value-at-Risk (VaR) capital assessment 

 comparison of passive and active valuation approaches. 
 

(The items in bold are covered – or partly covered – in this chapter.) 

 
 

0 Introduction 

This chapter explains why and how health insurers calculate reserves and solvency 
capital.  If you have already studied Subject CA1, then you will have already met some 
of the main methods and reasons for calculating reserves and solvency capital.  This 
chapter expands on that material and applies it more specifically to health insurers. 
 
Even if you have not seen Subject CA1, the material in this chapter should still make 
sense based on your studies of the CT subjects. 
 
To place a value on the liabilities we must use a reserving basis.  There are many 
possible approaches we could use in practice.  Several factors help determine what an 
appropriate basis may be in a particular situation, the most important of which is usually 
the purpose of the investigation.  This chapter is a study of these factors and how they 
are applied in different practical situations. 
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Changing the reserving basis does not affect the true financial position of the company, 
but it usually changes its disclosed result.  While using a different valuation basis has no 
direct effect on the real situation, there may be indirect effects.  For example, if an 
over-cautious basis caused an insurer to conclude that its solvency was in doubt, then 
the insurer might choose to change investment policy.  Thus the true situation would 
have been indirectly influenced by the choice of valuation basis. 
 
An insurer’s available capital is the excess of its assets over its liabilities.  Regulation is 
likely to require insurers to hold solvency capital in addition to its reserves.  So to be 
solvent, the insurer needs to have available capital in excess of this required capital, ie 
its free capital needs to be positive.  This is summarised in the diagram below:  
 

Value of 
assets 

Value of 
liabilities

Available 
capital Required 

capital

Free capital

 
 
There are a number of different valuation methods that may be used.  The suitability of 
each method depends on a number of factors, and different actuaries and regulators have 
different views on which factors are the most important.  These valuation methods can 
be split into two broad groups: passive valuation approaches (where the reserves are 
relatively insensitive to market conditions and the assumptions are updated 
infrequently) and active valuation approaches (which are based more closely on market 
conditions and where the assumptions are updated more frequently). 
 
The topics covered in this chapter are: 

 the main reasons why health and care insurers calculate reserves (Section 1) 

 the different types of reserves that may be needed for long- and short-term 
business (Section 2) 

 the two main methods of setting reserves for long- and short-term business 
(Section 3) 

 the need for solvency capital and its calculation (Section 4) 

 market-consistent reserves (Section 5) 

 a comparison of active and passive valuation approaches (Section 6). 
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6 Active and passive valuation approaches 

6.1 Passive valuation approach 

A passive valuation approach is one that uses a valuation methodology that is 
relatively insensitive to changes in market conditions and a valuation basis that 
is updated relatively infrequently.   

A change in market conditions can affect both the value of the assets and the value of 
the liabilities (eg if the valuation interest rate is derived from the yield available on 
assets).  However, we will see below that under some valuation methods the value of 
the assets and/or the value of the liabilities change very little with market movements. 

Under a passive valuation approach, the assumptions for mortality and expense inflation 
would rarely change. 

An example would be the net premium valuation approach for liabilities (as 
described in Subject CT5), which is fairly insensitive to yield changes due to the 
net premium also being recalculated under the new assumptions.   

Question 21.16 

(i) Describe how a net premium valuation would be calculated. 

(ii) Explain why the net premium valuation is relatively insensitive to changes in the 
valuation interest rate compared to a gross premium valuation. 

Under passive approaches, assumptions may be “locked in”.  That is, they 
remain unchanged from those used when that policy was first written and the 
liability for it first determined.  It may be a requirement, however, that 
non-economic assumptions are updated if experience worsens, in order to 
recognise the related loss and the need for higher reserves at that time. 

So the same valuation interest rate may be used throughout the term of the policy (ie the 
interest rate is locked in).  This might be considered acceptable because any increase 
(decrease) in interest rates would decrease (increase) both the value of the assets and the 
value of the liabilities.  If assets are chosen that are well matched to the liabilities the 
true solvency of the company will be unaffected by market changes. 

However, non-economic assumptions such as morbidity may have to be varied over 
time, because if experience deteriorates, the cost of benefits will rise without any 
corresponding change in asset values. 
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For the valuation of assets, an example of a passive approach would be the use 
of historic cost or “book value”, possibly with amortisation (or “write-down”) 
over time. 

By using a book value approach to valuing assets, we are ignoring the impact of 
changes in market prices.  This might be suitable if the valuation of liabilities is also 
largely ignoring market conditions, eg if the valuation interest rate is locked in or if a 
net premium valuation is used. 

Solvency capital requirements may be determined using a simplified approach 
such as holding a prescribed percentage of best estimate liabilities. 

Advantages of using a passive valuation approach 

Passive valuation approaches tend to be more straightforward to implement, 
involve less subjectivity and (to the extent that they are used for accounting 
purposes) result in relatively stable profit emergence.   

Disadvantages of using a passive valuation approach 

Question 21.17  

What do you think is the key disadvantage of a passive valuation approach? 

6.2 Active valuation approach 

In contrast, an active approach would be based more closely on market 
conditions, with the assumptions being updated on a frequent basis.   

An example would be the use of market-consistent valuation approaches for 
both assets and liabilities, and a risk-based capital approach to solvency capital 
requirements. 

The market-consistent valuation approach was described in Section 5 and a risk-based 
capital approach was described in Section 4.3. 

Advantages of using an active valuation approach 

Active valuation approaches are more informative in terms of understanding the 
impact of market conditions on the ability of the company to meet its obligations, 
particularly in relation to financial guarantees and options. 
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Disadvantages of using an active valuation approach 

However, results are potentially more volatile using an active value approach. 
Under adverse equity market conditions (eg a stock market crash), an active 
valuation approach using risk-based capital would indicate that higher capital 
requirements are needed.  In order to reduce this requirement, companies would 
need to sell equities – which itself could exacerbate the market conditions. 
There is also systemic risk, as this would be the case for all health and care 
insurance companies at the same time.  Therefore it may be the case that 
regulators include amendments to the valuation approaches under such 
conditions, to avoid this situation. 

This is not just a theoretical risk.  This is exactly what happened following the financial 
crisis of 2007/2008.  As market prices fell (particularly for assets such as corporate 
bonds and equities) the solvency of banks and insurers also fell.  To protect their 
solvency many of these financial institutions sold their risky assets and replaced them 
with safer assets such as government bonds.  This meant that there was a huge supply of 
risky assets but very little demand, and so the market price slumped to a level far less 
than what many analysts would have regarded as the true value.   

Furthermore, an active valuation approach is likely to be more complex than a passive 
approach.  So the calculations could take longer to perform and be more costly.   

6.3 Combinations 

The overall valuation approach may instead be somewhere between the two 
extremes, including elements of each. 

This can result in a greater mismatch between assets and liabilities, and hence 
greater profits/losses or changes in free assets when market conditions change. 
For example, an approach that uses a net premium valuation for liabilities and 
market value of assets could experience greater volatility of results than one that 
uses a market-consistent valuation for both. 

Question 21.18  

Explain the last sentence above. 
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7 Glossary items 

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

 Asset share

 Claims paid, claims incurred

 Combined ratio

 Earned premium

 Incurred but not reported (IBNR)

 Loss ratio

 Operating ratio

 Reported but not settled (RBNS)

 Written premiums.
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The aggregated capital requirement combines the separate stress tests to allow for any 
diversification benefits that exist between the various risks.  This may be done through 
the use of correlation matrices or by copulas.   

Market-consistent valuation 

To determine a market-consistent value of liabilities, future unknown parameter values 
and cashflows are set so as to be consistent with market values, where a corresponding 
market exists.  Market values are also used for assets, if market prices exist.   

Future investment returns are based on a risk-free rate of return, irrespective of the type 
of asset actually held, and the discount rates are also based on risk-free rates.   

Risk-free rates may be based on government bond yields or on swap rates.  It may be 
appropriate to make a deduction to allow for credit risk. 

Under certain conditions, it may be possible to take credit for the illiquidity premium 
available on corporate bonds and thereby discount liabilities at a higher yield than the 
risk-free rate.   

It may be difficult to obtain a “market-consistent” assumption for some elements of the 
basis, such as morbidity, persistency or expenses, for which there is not a sufficiently 
deep and liquid market in which to trade or hedge such risks.   

It is then likely that a risk margin would be added to the best estimate of the liabilities. 
This risk margin would reflect the compensation required by the “market” in return for 
taking on those uncertain aspects of the liability cashflows. 

This could be done by adding a margin to each such assumption or by using the “cost of 
capital” approach. 

Passive and active valuation approaches 

A passive valuation approach is relatively insensitive to changes in market conditions 
and has a valuation basis that is updated relatively infrequently.   

An active approach is based more closely on market conditions, with the assumptions 
being updated on a frequent basis. 

Passive approaches tend to be easier to implement, involve less subjectivity and result 
in relatively stable profit emergence.  Active approaches are more informative in terms 
of understanding the impact of market conditions. 
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This page has been left blank so that you can keep the chapter 
summaries together for revision purposes. 
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Solution 21.12 

The insurance company’s solvency position would improve. 

Under the old rules, the insurance company would have to discount its liabilities at the 
risk-free rate of 4%. 

Under the new rules, the insurance company could add in the illiquidity premium so that 
it discounted its liabilities at 5%.  The higher the discount rate, the lower the value of 
the liabilities, and hence the better the solvency position. 

Solution 21.13 

This is because the benefit cashflows are not of certain amounts, but are instead 
dependent upon how many (and precisely which) of the current policyholders survive to 
each future date.  In other words, the cashflows are subject to uncertainty due to 
mortality. 

Solution 21.14 

Using best-estimate mortality assumptions would produce a value that was lower than 
the market-consistent value.  This is because a purchaser of the liability would require 
additional compensation, for the possibility that the liability should turn out to be more 
expensive than expected. 

Solution 21.15  

We should assume lower mortality, as it is greater longevity that will increase the cost 
of these liabilities to our notional purchaser. 

Solution 21.16 

(i) Calculation using a net premium valuation approach 

A net premium valuation is a method for placing a value on a health and care insurer’s 
liabilities that involves calculating a present value of the contractual liabilities and 
deducting the present value of future net premiums. 
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More specifically: 

 the contractual liabilities allow for the benefits only

 the net premium is calculated on the basis of the valuation assumptions and is an
amount that will provide the contractual benefits offered at the commencement
of the policy; it is not the actual premium paid (ie the gross or office premium).

The key point to note here is that the calculation allows only for mortality / morbidity 
and interest, ie it ignores expenses.   

(ii) Why the net premium valuation approach is relatively insensitive to changes in 
the valuation interest rate 

For a gross premium valuation, if the valuation interest rate decreases, then the present 
value of both the benefits and the premiums would increase (although the level of the 
gross premium would remain unchanged).  However, the impact would be greatest for 
the benefits because they are paid later than the premiums and so are discounted for 
longer.  So we would expect the reserve to increase for a gross premium valuation 
(assuming the reserve was positive). 

For a net premium valuation, however, we would also need to recalculate the net 
premium using the new valuation interest rate.  A decrease in the interest rate would 
increase the net premium, so the present value of the premiums would increase by more 
under a net premium valuation approach, and the increase in premiums would be closer 
to the increase in the benefits.  So for a net premium valuation the impact of a change in 
the valuation interest rate is less than for a gross premium valuation. 

Solution 21.17 

A passive valuation is at risk, by its very definition, of becoming out of date.  It is 
relatively insensitive to changes in market conditions and has a valuation basis that is 
updated relatively infrequently. 

For example, if the stock market crashes then the book value of the assets will be 
overvalued relative to their value if sold in the market today.  Similarly, the net 
premium valuation is relatively insensitive to changes in interest rates (as described 
in the solution to Question 21.16. 

If the valuation basis is changed infrequently then it may not have taken account of 
important trends, eg rising expense inflation or deteriorating claims experience. 
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So there is a danger that a passive valuation approach provides a false sense of security. 
Management may fail to take appropriate actions in response to emerging problems 
until too late, because the solvency position hasn’t appeared to change. 

Solution 21.18 

If the assets and liabilities are well matched, then the true impact of market movements 
on the company’s solvency should also be quite small.  Under an active valuation 
approach, any change in the value of the assets should be reflected in a corresponding 
change in the value of the liabilities (eg if interest rates fall then both valuations should 
rise), so the solvency position should be little changed.  Under a passive valuation 
approach, the value of the assets and liabilities might be little changed by market 
conditions, so again the solvency position should be little changed.   

However, if a combination of active and passive approaches is used then solvency 
might appear to change dramatically (when in reality it hasn’t changed).  A change in 
interest rates would change the market price of assets, but would have little impact on 
the net premium valuation of liabilities. 
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The model would be run using simulations.  This could produce several thousand 
possible values for the unit fund at retirement, and hence of the cost of the guarantee, 
derived from the investment returns generated by the model.  An estimate of the 
expected value of the cost of the guarantee would then be an average of all the 
simulated outcomes. 
 
The estimate of the cost of the guarantee might then be used to work out the charge to 
be levied for the guarantee on the policy.  This can itself cause more problems!  You 
can end up going round in circles because the more you charge for the guarantee, the 
more money is taken out of the unit fund, making the guarantee more onerous and 
increasing its cost! 
 
The results will only be valid if the model and the chosen parameters are appropriate.  
Either might be inappropriate, in which case the company might charge too little or too 
much. 
 
It is also worth mentioning that the insurance company could greatly reduce the risk it 
faces from the guarantee if it could protect itself with a suitable derivative. 
 
Health and care events are often less easy to predict than their life insurance 
counterparts and greater care has to be taken in the wording of options and 
guarantees, the prices charged for them and the reserves held to provide for 
their utilisation.  The measurement of the risk will vary directly with the relevance 
and volume of data used to assess its impact. 
 
This extra uncertainty could be reflected in our models created above.  For example, 
extra prudence could be built into the parameters used. 
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2 Competition 

The need to compete, in a free market, may lead the management of an insurance 
company to take decisions that increase its risk profile beyond that which can be 
supported by the available resources.  Some of the decisions that it might take are: 

● reduce premium rates or charges under new business contracts 

● offer additional guarantees and options under new business contracts 

● increase the coverage under existing contracts, eg further critical 
illnesses 

● increase salaries or commissions in the respective distribution channels 

● on existing business with reviewable charges, constrain the future growth 
of charges.   

 
The impact of the above decisions can then be compounded if greater volumes of 
new business result. 
 
Equally, the actions of competitors can have adverse implications for new 
business volumes and for the renewal of short-term health insurance policies.  
For example, cheaper cover could be offered by competitors, which could result 
in policyholders selectively lapsing their policies. 
 

Question 23.2  

A health insurance company has decided to add a renewal option to its ten-year 
without-profits critical illness contracts.  It will charge for this option by increasing the 
premium for the original contract to cover the expected cost of the option.  Has the risk 
for the company increased by giving this option? 

 
It is of course not always the case that the example decisions given in the Core Reading 
above will be inappropriate or will stretch an insurance company beyond its means.  
Where this is the case, the actuary’s course of action will depend on local regulation 
and professional guidance, and on the actuary’s professional conscience.   
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3 Actions of management 

An actuary of a health and care insurance company will make recommendations 
as to how it should operate so that its risk profile stays within the resources 
available to it.  However, management may choose not to follow these 
recommendations: 

● for competitive reasons as mentioned in the previous section 

● due to strategic company goals, such as maximising new business 
volumes or amount of funds under management (including differentiating 
by market segment and allowing cross-subsidies) 

● so as to maximise shareholder earnings. 
 
There is nothing in itself wrong with seeking to maximise shareholders’ (expected, 
risk-adjusted) returns.  However, the actuary may be in a particularly good position to 
judge the financial risks involved in a particular course of action. 
 
The actuary may also have a regulatory or professional responsibility to ensure that 
inappropriate risks are not taken, particularly where the security and fair treatment of 
policyholders are concerned. 
 
There may in fact be a fundamental conflict between shareholders’ interests and those 
of policyholders, because the two groups may have very different attitudes to the 
trade-off between expected profit and risk of insolvency.  For example, a without-
profits policyholder has nothing to gain from the insurance company pursuing high 
profits at high risk, but a great deal to lose if the result is insolvency. 
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4 Counterparties 

When an insurer enters into an agreement with another entity, it is relying on that 
entity to meet its obligations under the agreement.  There is a risk that the entity 
will not be able to do this, and that it may either fully or partially default on its 
obligations or perform them to an unacceptable standard; this is counterparty 
risk.  The term “credit risk” may also be used to describe counterparty default 
risk. 
 
The use of counterparties can also increase other types of risk due to the 
reduction in direct control, eg greater operational risks. 
 
 

4.1 Reinsurance arrangements 

When an insurance company enters into a reinsurance agreement with either 
another insurance company or a pure reinsurance company, there is a risk that the 
reinsuring company will fail to meet its obligations, eg it may default on the 
payment of reinsurance claim recoveries. 
 
We shall be discussing reinsurance more fully later in the course.  Reinsurance is a 
process by which part of the liability under a contract, and hence some of the risk, is 
passed on to another insurer. 
 
Such an insurer may specialise in reinsurance business and not write any business 
directly to the public (a “pure reinsurance company”).  Alternatively, the reinsuring 
company may just be another insurance company (although this is rare for health and 
care insurance). 
 
The usual contractual arrangement is that the full liability to the policyholder rests with 
the insurance company that sold the business in the first place.  The reinsurer’s liability 
is to the insurance company, not to the policyholder.  If the reinsurer is unable, perhaps 
because of financial difficulties, to pay its share of a reinsured claim, then the insurance 
company faces a greater cost than expected. 
 
The possibility of such a failure therefore represents a risk for the insurance company. 
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4.2 Distribution 

The risks here are that: 

● A distributor may be in a position, knowingly or otherwise, to commit the 
insurer to conditions that were not the original purpose of the contract. 

 
For example, a broker might (if allowed), in the course of selling a long-term 
care insurance contract, manually change the policy wording by making the 
ADLs more lenient, in order to satisfy a demanding customer. 
 

● A distributor, under circumstances where policyholder money 
transactions are conveyed through the distributor, may not return 
premiums received at the appropriate time, or may become bankrupt 
before these are passed over (ie credit risk).  A similar problem may arise 
with claims. 

 
For example, the broker might hold on to all premiums paid to him and only 
pass these on to the insurer at the end of every quarter.  These represent very 
short-term assets to the insurer, but have the added complication of possible 
default. 
 
At the other end of the spectrum, a valid claim payment may be made by the 
insurer to the broker, to be paid in due course to the policyholder.  It is possible 
that the broker becomes bankrupt before the claim payment is finally made, in 
which case the insurer will probably still be liable. 

 
● A distributor may, in dealing with clients on behalf of the insurer, bring 

the insurer into disrepute. 
 

For example, the broker might dispute a claim directly with the policyholder, 
only for the policyholder to find out later from the insurer, after complaining 
directly to it, that the claim was perfectly valid.   

 
The nature of the practical and legal relationship between the insurer and the 
distributor will dictate the extent of these risks and the means to mitigate or 
resolve their impact. 
 
For example, thorough training and established claim control procedures should 
mitigate the example in the third risk above. 
 
We will cover risk mitigation in more detail in Chapters 25 and 26. 
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4.3 Provision of medical services 

The area of health and care insurance is a complex one and often third parties 
are involved to manage aspects of the client relationship and control claims 
cost.  Examples of these are underwriting agencies, third party claims assessors 
and disability counsellors.  The extent to which these bodies can commit 
expenditure on behalf of the insurer is a source of risk. 
 
Under medical expenses covers and some long-term care insurances, the benefit 
itself is provided by third parties on an indemnity basis.  The risk of the ultimate 
claims cost then lies, to at least some extent, in the hands of these third party 
providers.  Insurers may have some control or influence over these third parties 
(eg agreements with medical providers). 
 

Question 23.3  

What do you think could be done to mitigate the risk of using third parties for claim 
handling? 

 
 

4.4 Investment 

There is counterparty risk associated with some investments that the insurer 
may be holding to back its business.  This particularly relates to corporate bonds 
and deposits.  There is a risk that the issuer of the bond (or holder of the 
deposit) will default on its obligations to pay coupons (or interest) and/or to 
repay the debt (or deposit). 
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5 Other sources of risk 

5.1 Legal, regulatory and tax developments 

Local law and supervisory requirements may often over-ride the explicit 
conditions specified in the policy.  New legislation and regulation may apply to 
policies already in force, changing the nature of the contract between insurer 
and policyholder.  For example, certain exclusions may be deemed no longer 
acceptable or the payout for certain conditions may be increased nationally by 
court precedent.  Taxes may be introduced to benefits or premiums that may 
change the profitability or coverage of existing contracts. 
 
Another example of a legal restriction is the prohibition of certain factors to be taken 
into account when pricing policies.  For example, in some countries, local legislation 
prohibits the use of race as a factor to be used to determine critical illness insurance 
premium rates.  
 
Long-term care insurance is another type of health insurance that is likely to be the 
target for legal developments.  It is an unwritten rule (in most developed countries at 
least) that “Society” should take care of the sick and elderly.  So, often these contracts 
are subject to unexpected and sudden mandatory changes, even for in-force policies.  
 
There’s not a lot that can be done about this.  The best plan is to keep an ear to the 
ground to listen out for any possible developments, and build a certain level of prudence 
into your assumptions just in case. 
 
 

5.2 Reputation 

Where there is a high degree of consumer market awareness or culture of 
consumer protection, the insurer runs a risk of losing both existing client base 
and potential new business, as a result of obtaining a reputation for poor 
customer service.  This may arise formally and legally through the courts and 
regulators, but also less formally through press comment, television exposure 
(consumer watchdog programmes), word of mouth and, increasingly, through 
social media. 
 
Again, the media generally like to concentrate on insurance “misdemeanours”, 
especially where these occur against the sick or elderly.  Therefore, health and care 
insurers often have a moral obligation over and above their contractual policy 
obligations, sometimes arising quite unexpectedly. 
 
As noted in Section 4.2 above, there is also a reputational risk relating to 
counterparties used for distribution. 



Page 10 ST1-23: Nature of risks (2) 

 

© IFE: 2017 Examinations The Actuarial Education Company   

5.3 Internal audit failures / fraud 

Any business operation is at risk from internal misdemeanour or fraud, which is 
a type of operational risk.  Staff in positions of trust may abuse that privilege.  
This may take the form of leaking of confidential information or the 
embezzlement of funds.  Appropriate training, governance and internal audit 
procedures are vital.  
 
Over the last few years in the UK (and these years are not exceptions) you will have 
undoubtedly seen press articles about possible fraudulent internal corporate activity, not 
only within health and care insurers but in any corporation. 
 
 

5.4 Physical risks 

An insurer runs a number of risks to the physical conduct of its business, eg fire, 
flood, loss of key staff.  It is imperative to have business continuation 
procedures in hand to manage the smooth flow of business in these 
circumstances, including systems back-ups and alternative premises.  Insurance 
cover will be needed after the event, including business interruption cover, but 
the intervening damage makes proper processes and drills essential.  
 
 

5.5 Aggregation and concentration of risk 

Part of an insurer’s assessment of portfolio risk will be the extent to which the 
insurer is over-exposed to a particular risk or region as a result of specialisation 
of product or concentration of distribution.  Examples of this in health and care 
insurance might arise where a small sickness insurer was at risk of an outbreak 
of local illness, or where an insurer had concentrated on providing group income 
protection to a particular industry that was now associated with a particular 
disease. 
 
These risks are mitigated through more widespread marketing, through 
reinsurance and through coinsurance with reciprocation. 
 
Coinsurance with reciprocation is whereby risks are shared with another similar insurer 
(or reinsurer), but one having risks of a complementary nature.  For example, the “small 
sickness insurer” above, is at risk of an outbreak of local illness, could share its risks 
with another (perhaps small) sickness insurer with a concentration of risks in another 
area of the country.  By sharing each other’s risks, diversification is achieved for both 
insurers. 
 
You will meet more on reinsurance and coinsurance later in the course. 
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5.6 Catastrophes 

A health and care insurer is at risk from a catastrophe, ie an event that gives rise 
to the introduction of widespread illness (eg epidemic, pandemic) or injury 
(eg war, terrorism).  By their very nature, these are difficult to predict.  Their 
resolution lies mainly in reinsurance or possibly in more global expansion to 
spread the risks. 
 
Furthermore, policy terms and conditions may be written to specifically exclude 
claims relating to risks caused by such events. 
 
A catastrophe in health and care insurance is normally an event that gives rise to many 
individual claims, all stemming from the same cause (such as an epidemic or war).   
You would not normally get an individual immense loss.  This fact will influence the 
type of reinsurance that an insurer would buy. 
 
 

5.7 Non-disclosure and anti-selection 

We introduced underwriting in Chapter 7.  It is covered in detail in Chapter 26. 
 
Non-disclosure, the decision made by the policyholder at the proposal stage not 
to share all risk-related information with the insurer, is difficult to police and 
prove. It makes the assessment of appropriate premiums more problematic.  
 
The problem is possibly exacerbated if the insurer decides to accept all 
policyholders initially on the basis of a declaration of health and then underwrite 
more formally at the claim stage – the moratorium approach (see Chapter 26).  
Here the insurer will have greater difficulty in proving knowledge at the time of 
policy application and in many territories it is often a cause of media outcry if 
claims are refused at a time of medical need. 
 

Question 23.4  

So why go for the moratorium approach at all? 
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Resolution or mitigation can be achieved through: 

● clearly explained sales literature 

● effective sales intermediary processes 

● clearly worded proposal forms 

● more frequent use of doctors’ reports at new business stage 

● more checking of information provided  

● thorough audits on sample cases 

● closer dialogue between underwriting, sales and claims management. 
 
The topic of access to information from genetic tests is very relevant here and 
may be subject to local legislation and practice. 
 
The use of genetic test results was introduced in Chapter 9. 
 
Anti-selection (and its management) has been discussed elsewhere in the 
course.  The key risk to the insurer is a greater degree of anti-selection than has 
been anticipated in the premium rates, emphasising the important link between 
pricing and underwriting. 
 



ST1-23: Nature of risks (2) Page 17 

 

The Actuarial Education Company © IFE: 2017 Examinations 

A financial risk from lapses will also arise at times when the asset share is 
negative. 
 
The capital requirements of a stand-alone contract or the marginal requirements 
of a rider benefit will be of the same order as for an income protection contract. 
 
This is likely to be the case because expenses and commission for the contracts will be 
of the same order and the supervisory requirements should be similar. 
 
 

6.3 Long-term care insurance risks 

The main risk with such contracts relates to the transition probabilities in the 
underlying multiple-state model.  Of these the most important will be the claim 
inception probabilities and any transition probabilities between claim states if 
there are more than one.  Associated with these, there will be a significant 
anti-selection risk and a risk from selective withdrawals. 
 
With long-term care contracts we may well assume that there is no equivalent of the 
“sick to healthy” transition we saw for sickness contracts, although this cannot be ruled 
out.  However, there may be several claim states that the claimant may go through, with 
different benefits payable in each.  For example, there may be at least one level of home 
care and at least one level of residential care. 
 
A typical multiple state model might be the following: 
 
States: 

1.  healthy 

2.  needing own-home care 

3.  needing residential home care 

4.  needing nursing home care 

5.  withdrawn 

6.  dead. 
 
Transitions: 

1. separate transitions from healthy to each of the other states 

2. separate transitions from [2 to 3], [2 to 4], and [3 to 4] 

3. separate transitions from each sick state (2, 3 and 4) to dead.  
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Features to note are that there should be the same number of sick states as there are 
categories of benefit level, and that while there are transitions between all sick states 
they are normally only in the one direction: that of deteriorating health and higher claim 
cost.  (This assumes that people normally only deteriorate with age.  Reverse transitions 
could be included between the sick states if this were felt to be appropriate to the lives 
in question.  Ignoring the reverse transitions is also the more prudent assumption.) 
 
The problem of moral hazard would be unmanageable without the use of ADLs, which 
were discussed earlier in the course.   
 
In most markets there is currently a shortage of reliable data on which to base estimates 
of transfer probabilities, because the contracts are relatively new.  The contracts are 
relatively well established in the United States, but US data may need significant 
adjustment before it could be used in other countries. 
 

Question 23.12  

Explain why this would be the case. 

 
There will be an investment risk as significant reserves may build up in advance 
of a claim starting, and there will be an expense risk.  
 

Question 23.13  

Explain why the reserves could be quite large despite the fact that this is a pure 
protection policy. 

 
At times when the asset share is negative, there is a financial risk from 
withdrawal.  At other times, whether there is such a risk depends on how any 
withdrawal benefit paid compares with the asset share.   
 
There are additional risks where the policy pays directly to the care provider and 
where the policy indemnifies the cost of care. 
 
If the policy pays directly to the care provider, then there is a risk that a payment is 
made upfront, and then the care provider subsequently goes bankrupt.  If the policy 
indemnifies the cost of care, then there is a risk that care costs are higher than expected, 
perhaps due to higher than expected care cost inflation. 
 
There could be a significant marketing (and reputational) risk with these 
contracts, as the policyholder may expect the benefits to be enough to cover the 
eventual costs of care. 
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With most benefit definitions, the company would not be guaranteeing to cover the total 
cost of care, and so would have to be careful to make this clear to the policyholder.  If 
the policyholder was led to an inappropriate expectation that all care costs would be 
covered, then a failure to meet the expectation would do the company’s public image no 
favours, and would almost certainly be bad for future sales of the contract.  
 

Question 23.14  

What is the problem with using a benefit definition of the “cost of care needed”? 

 
The capital requirements could be comparable to those for endowment 
assurance, or other types of investment contracts, but will depend on the nature 
of the contract and in particular any guarantees that are given. 
 
An endowment assurance is a contract of fixed term, that pays a benefit on maturity or 
on earlier death.  The benefits may be linked or non-linked, and may have guarantees. 
 
The similarity to the endowment as regards capital requirements stems from the fact 
that a long-term care contract has the same pattern of paying regular premiums in 
advance, for a benefit that (when payable) will be paid from the point at which 
premiums stop.   
 
It can perhaps be considered as even more similar to a whole life assurance (where the 
benefit is paid on death whenever that might be), as there is no fixed latest time at 
which the claim has to be paid.  But unlike an endowment or a whole life assurance, the 
benefit under a long-term care policy is not certainly paid, as policyholders can die 
without needing any long-term care. 
 
With guarantees come risks, and increased risk is likely to require increased prudence 
and hence larger reserves (or larger solvency capital).  Some supervisory authorities 
may specifically require additional reserves / capital to be established to cover certain 
types of guarantee. 
 
 

6.4 Private medical insurance risks 

The main risk to the insurer is that it may have limited control over the benefit 
payments.  An anaesthetist or consultant will make their own decisions 
regarding what they charge for services rendered – although the insurer can 
impose some constraints through the use of agreed fee schedules and hospital 
lists.  The insurer may also have some ability to influence the insured members 
to its preferred medical providers with whom it has agreements. 
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Similarly, the original trigger for the claim may be the general practitioner 
referring the patient for specialist advice, so claim frequency is very much bound 
up in this process of referral – over which the insurer has no direct control.  

The risk of anti-selection is an issue for individual business and small groups, 
with the insurer typically mitigating this risk by performing medical underwriting 
at the policy inception.  However, this can still be a risk for health service 
requirements that can be planned to some extent (eg pregnancy, dental and 
optical services). 

In regions where the State offers an alternative (free) healthcare service, the 
insurer is constantly under pressure to remind policyholders that the insurance 
package is preferable to the “free alternative”.  Failure to do this, especially in 
difficult economic times (and thus when premiums become unaffordable for many), 
may result in the loss of considerable business, with associated risks of inability 
to cover expenses and ultimate insolvency. 

However, it is interesting to note that most PMI insurers still give cash benefits for 
using the alternative free health and care service for some treatments, even though their 
insurance would normally cover the cost of treatment.  This keeps claims costs down, as 
the cash benefit will be less than the cost of providing the treatment  and for many 
treatments the policyholder may not care whether he or she received private or State 
treatment (eg for emergency, but minor treatment, such as a minor fracture). 

While most claims are modest in comparison with many commercial general 
insurance risks, the private medical insurer is always at risk, where no policy 
limits apply, of a single large claim (eg expensive treatment in the USA) or a 
single incident giving rise to an accumulation of claims (eg accident within a 
single insured workforce). 

However, most PMI policies do specify policy limits for most types of claim. 

Capital strain under PMI is not usually as severe as under many of the long-term 
products.   

This is because of its short-term nature.  Reserves need only be held in respect of a 
one-year time horizon, and so the possibility of something going horribly wrong is 
much reduced (although of course the insurer would hope to keep the policy in force for 
much longer than one year). 

Significant new business cost can, however, arise in scenarios where an insurer 
decides to invest in the recruitment of an existing sales team and either a 
“golden hello” is payable or initial commission is promised that exceeds an 
annual premium. 
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This new business cost would arise whatever the contract type.  Hopefully, the insurer 
will allow for this extra cost in its business model, to ensure that overall, profits will 
ultimately meet required targets.  Clearly the idea of enhanced commission is to 
encourage sales and so it is hoped that the profit on the greater volumes of business 
would pay (at least) for the extra commission. 
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This page has been left blank so that you can keep the chapter 
summaries together for revision purposes. 
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6 Service level agreements with outsourcers 

6.1 General points 

Techniques for managing counterparty risk include: 

 through due diligence on the counterparty before selection 

Due diligence involves an investigation of the counterparty prior to signing a 
contract.  Performing such investigations should enable the insurer to make an 
informed decision about whether the counterparty meets the required standards. 

 diversification across different counterparties 

By using several counterparties, the insurer will reduce the risk of default / poor 
performance by any single counterparty.  If you have studied Subject CA1, you 
may remember that insurers should diversify by provider of reinsurance and this 
point generalises this idea to any counterparties the insurer uses. 

Note that the insurer may be limited in its ability to diversify in certain 
circumstances, for example, if it is small or if there is only a limited number of 
possible counterparties. 

 single counterparty exposure limits 

This is similar to the point above about reducing the risk of default / poor 
performance by any single counterparty. 

 restriction on the use of counterparties below a specified credit rating 

This should help to ensure that counterparties meet certain standards.  It may be 
a quicker, simpler way of ascertaining the quality of outsourcers without 
carrying out a full due diligence investigation. 

 credit insurance or derivatives. 

Credit insurance is a type of general insurance that should protect the insurer 
against the risk of default, insolvency or bankruptcy of the counterparty.  A 
credit derivative may be used to transfer the risk of counterparty default to a 
third party. 

 
 



Page 26 ST1-26: Other risk management techniques 

© IFE: 2017 Examinations The Actuarial Education Company 

6.2 Use of outsourcing 

In many territories of the world, third party specialists have been developed to 
assist the insurer in several core areas of business processes.  The third party 
salesperson has been around for a long time and is characterised by the 
insurance intermediary or broker.  Equally companies have been set up that will 
perform other specialist activities: underwriting, claims management, actuarial 
functions (for example, pricing and reserving), administration, investment, 
marketing, systems and training. 
 
The key offering is that the third party provides a level of expertise and efficiency 
at a price that may be cheaper than in-house costs, and leaves the insurer’s 
management to perform the other tasks where they feel most competent, 
including, of course, the strategic decisions. 
 
 

6.3 Service level agreements 

Once the third party is chosen, a service level agreement will be put in place.   
 
This will be a legal contract, and is often known as an SLA (Service Level Agreement).  
The SLA should contain precise details of the role that each party agrees to undertake 
(very much like a reinsurance treaty).  The details depend on what each party agrees and 
is prepared to accept, but often problems involving third parties are due to imprecise or 
ambiguous SLAs. 
 
In return for fees (unit costs or periodic payments), certain tasks will be 
performed to a pre-specified standard and within pre-specified times.  The 
insurer should be confident that by passing certain processes in the business 
chain to experts, the insurer is reducing risks.   However, since the tasks are 
being performed by third parties, the insurer will need to have regular reports, 
checks and inspections in order to ensure that the insurer is not to suffer from 
reputational risks, business risks and security issues.  Timely resolution or 
correction of any issues will also be required.   
 
For example, a third party performing the underwriting function on behalf of an insurer 
will need to report on, and meet certain required targets in respect of: 

 time taken to underwrite cases 

 the proportion of cases accepted, declined and rated 

 the quality of customer satisfaction. 
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Question 26.17  

What areas should be covered in a contract between an insurer and a third party 
provider of services? 
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7 Other internal processes 

7.1 Enterprise risk management 

Enterprise risk management (ERM) is a risk management framework that 
considers the risks of the business as a whole, rather than considering 
individual risks in isolation.  This allows the concentration of risk arising from a 
variety of sources within an organisation to be appreciated, and for the 
diversifying effects of risks to be allowed for.  This is the holistic, integrated 
approach to risk management. 

You may have read about enterprise risk management in earlier subjects, such as 
Subject CA1. 

An insurer needs to be aware of, and assess, the overall risk profile to which it is 
exposed, based on an aggregation of the underlying risks that it faces, allowing 
for correlating effects. 

Note that correlations may have both positive and negative effects.  Positive correlations 
between risks will typically act to increase the risk, whereas negative correlations will 
typically act to reduce the risk. 

Question 26.17a  

Give an example of correlated risks that might reduce the overall risk to an insurer 

selling an IP insurance contract. 

The role of the actuary in managing an insurer’s risks should therefore be a 
regular programme of advising the directors of the nature and size of the risks 
faced.  Particular attention will need to be given to those risks that are the most 
material and/or the most sensitive to change.   

Risks should be controlled by analysing and explaining their nature, costing 
them as far as possible, and agreeing on management strategies for them.  In the 
case of sensitive risks, the actuary should model a range of long-term scenarios 
to show the impact of variations to future experience, and management 
strategies should be designed to protect against those risks that the insurer is 
able to (and chooses to) control.   

Once risk management strategies have been agreed, they should be documented 
and implemented.  Where the strategies consist of objective rules and 
procedures, these should then be monitored on an ongoing basis. 
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If you have studied Subject CA1, you will be familiar with the process of managing 
risks, which involves: 

 identifying risks

 measuring risks

 controlling risks

 financing risks

 monitoring risks.

Question 26.18  

How does this risk management process apply to the role of the actuary here? 

Strong governance and controls are vital to an insurer’s risk management 
framework. 

Another element of ERM is the recognition that value can be added to a business 
through educated risk-taking, with a strong risk management framework that 
better allows companies to identify and assess strategic opportunities. 

7.2 Experience monitoring and control 

As part of the actuarial control cycle, the actuary will periodically review the experience 
of the company’s own portfolio of health and care insurance business. 

The periodic review of an insurer’s experience (including claims, expenses and 
distribution, and analysis of surplus) is considered in more detail in Chapter 28. 

Such analyses can help the insurer to identify the appropriate risk management 
actions, such as described elsewhere in this chapter (and Chapter 25) or other 
actions such as: 

 expense controls

 policy retention activity

 reviewing new business strategy

 asset-liability management

 capital management.
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7.3 Data analytics and predictive modelling 

Relating to the above section, health and care insurers are able to take 
advantage of technical developments in the analysis of large volumes of data 
(“big data”).   

In general, big data is a broad term for data sets that are so large or complex that 
traditional data processing applications are inadequate.  

Increasingly large quantities of data are being recorded about us every day: the things 
we buy, the places we go, the websites we visit.  As computers get ever faster, it is 
possible to analyse these data to look for patterns and predict future behaviour.  For 
example, some internet stores are incredibly good at predicting the goods and services 
people want and sending personalised adverts for just the right thing.   

For example, bancassurers hold a large quantity of information about a customer 
who also has a bank account with them, including data on that customer’s 
spending habits.  The ability to analyse and use such information to understand 
better the underlying risks will become increasingly important in insurance, as 
more sophisticated analytical techniques develop to facilitate this. 

The bank can analyse spending patterns on current accounts or credit cards to look for 
behaviour associated with low morbidity rates (eg subscriptions to a gym) or high 
morbidity rates (eg purchases of potholing equipment).  The bank can then pass this 
information to its insurance operation. 

Insurance companies that are not part of a bank could access other sources of data.  For 
example, supermarkets collect large quantities of information through their loyalty card 
schemes – customers that buy lots of fresh fruit might have lower morbidity rates than 
customers that buy lots of cream buns.    

Question 26.19  

How might big data be used by insurers? 

Risk classifications are likely to develop as a result, allowing more accurate 
rating for each individual customer.  The insurer also then has greater ability to 
select the preferred risks. 

Traditionally, health and care insurance has been rated on factors such as age, gender, 
occupation and location, and then making generalisations that all the people within a 
particular rating cell will act in the same way.  In the future, health and care insurance 
may be rated on factors that directly affect morbidity such as diet and exercise.  
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Monitoring the available data may also allow the insurer to drive better 
experience, through early identification of changes in individual insured risks or 
potentially through being able to intervene and influence customer behaviours. 

For example, if a customer’s records showed a decline in the purchase of fruit and 
vegetables then the insurer could send out advice on healthy eating. 

Multi-factor predictive modelling techniques (eg using generalised linear models) 
are also increasingly being adopted.  These techniques can combine the 
internally held customer data with external drivers, allowing for correlations and 
interactions between them. 

We’ve described some of the advantages of big data above, but there are also risks. 

Question 26.20  

What risks are there for an insurance company that uses “big data”? 

7.4 Quality of staff 

The successful performance of a business is down in large measure to the 
quality of the staff employed and their exercise of judgement.  Thus there needs 
to be in place adequate systems of identification of competence levels required 
at the various stages of business administration, of recruitment, of staff training, 
allocation and review and of recognition of the need for outside expertise. 
Motivation and reward are other key features here. 

These systems need to monitor for fraudulent as well as incompetent behaviour.  

Health care insurers have to be particularly careful about the competence of their staff. 
This is because there is far more opportunity for fraud and judgement in health care 
insurance than in, say, life insurance.  That is because, in life insurance, the benefits are 
generally paid on death.  It takes an extreme scenario to generate a false claim here, 
although that’s not to say it doesn’t happen!  A typical claims underwriting process in 
life insurance is simply to have proof of death (eg death certificate). 

In health insurance, however, there is more scope for fraud, since claims can be 
exaggerated or falsified more readily.  We have all seen cases on television where 
someone who is claiming IP benefit and is meant to be sick off work, is filmed surfing 
on holiday! 
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Question 26.21  

List areas of competence or expertise in risk control that will be needed by a health and 

care insurer. 

Companies may perform an occasional audit of staff competence.  “Time and 
motions” analysis by independent experts may also indicate the need for staff 
reallocation and training. 

You may have been involved in a time and motion study at work if you have been asked 
to record exactly what tasks you have carried out, and how much time was spent on 
each one, over a period of time.  The results can indicate who does what in a company 
and for how long.  Hence, it can be the first stage in identifying where improvements 
can be made, but the results do depend on the accuracy of the information recorded.  
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Solution 26.14  

The company will probably still be holding quite high reserves for this policy, reflecting 
the high expected claim costs over the final five years of the policy relative to the (now 
relatively small) remaining premiums to be paid.  All else being equal, therefore, the 
company would be better off if the policy were to lapse, as the reserve would be 
released into surplus (instead of being needed to pay claims). 
 
However, all is not likely to be equal.  In particular, it is more likely that the 
policyholder who lapses is in good health rather than in poor health.  This is particularly 
the case here, as the premiums being paid here are far lower than could now be obtained 
by taking out a new policy for the remaining five years of cover, so anyone with a 
feasible chance of claiming would be likely to keep their policies in force.  As a result 
of this selection, the company would have been likely to have made a profit from the 
policy, if it had continued in force (by paying five more years’ worth of premiums and 
not claiming), and so the company is likely to be worse off as a result of the lapse. 
 
 
Solution 26.15  

Poor or ambiguous policy wording can result in disgruntled policyholders, at a time 
when they need financial assistance for deteriorating health.  In the interests of customer 
satisfaction and public relations, it may be beneficial for an insurer to pay the claim 
even though strictly speaking it does not have to.  Indeed the courts, or supervisory 
authorities (such as the financial ombudsman in the UK), may rule that such claims 
should be paid, particularly if it can be proved that customer expectations were that such 
claims would be paid.  In some cases, the insurer may decide to settle claims out of 
court, thus avoiding any adverse publicity and/or legal expenses. 
 
 
Solution 26.16  

An embedded value is the expected present value of future profits on existing business.   
Usually, the value of any net assets attributable to shareholders is also included in the 
embedded value. 
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Solution 26.17  

The contract agreement or SLA should include details of: 

 dates for which the  agreement is in force

 who the parties are, who the main contacts are, who is going to carry out the
work and who the ultimate responsibility lies with

 what the third party will provide, including to what level and at what frequency

 payments to be made to the third party (amounts, frequency, methods, any
conditions, etc)

 any other obligations on the insurer’s part

 how, and how often, the standard of service will be monitored

 what action will be taken if service standards are failed (eg penalties)

 cancellation agreements (get-out clauses).

Solution 26.17a  

Improvements in healthcare and medical advances might: 

 reduce claim inception rates

 increase longevity.

Therefore claim inception rates and longevity are likely to be negatively correlated. 

Reduced claim inception rates will be a good thing for the insurer as there will be fewer 
IP claims.  Increased longevity may be a bad thing for the insurer as claims could last 
longer.  Therefore the combination of reduced claim inception rates and increased 
longevity should be less bad for the insurer than just increased longevity. 

Solution 26.18 

Risk identification 

The actuary should start by identifying the risks to which the business is exposed.   

Particular consideration will need to be given to those risks that are the most material 
and/or the most sensitive to change.   
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Risk measurement 

Next, the actuary should consider the nature and size of the risks identified, and this 
should be reported back to the directors at regular intervals. 

Risk control 

The actuary should consider the different options for controlling the risks, bearing in 
mind their nature, and should identify the possible management strategies for them.   

In the case of sensitive risks, the actuary should model a range of long-term scenarios to 
show the impact of variations to future experience, and management strategies should 
be designed to protect against those risks that the insurer is able to (and chooses to) 
control.   

Risk financing 

Next, the actuary should cost the risks and their possible management strategies as far 
as possible, and hence agree on the optimal management strategies for them.   

Risk monitoring 

Once risk management strategies have been agreed, they should be documented and 
implemented.  Where the strategies consist of objective rules and procedures, these 
should then be monitored on an ongoing basis. 

Solution 26.19  

Big data may be used to: 

 improve risk classification for individual risks and hence offer more appropriate
terms to applicants

 improve the monitoring process and hence take appropriate action, eg by
spotting issues that would otherwise have been missed or by spotting trends
sooner

 aid prediction, eg through generalized linear models.
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Solution 26.20 

There is considerable potential for reputational damage, eg concerns over privacy and 
data protection failures.  Policyholders may also find any extra attention intrusive, 
eg they may not welcome receiving a message saying “you didn’t buy enough fruit this 
month”.  As a result, sales might fall and lapses might rise. 

As the use of big data develops, the regulations governing it might change, eg the 
regulator may require that certain types of data are not used.  There could be fines for 
any misuse of the data. 

The data collected may be inaccurate, incomplete or irrelevant, eg the insurer will not 
know whether fruit bought at the supermarket has actually been eaten, or if it has been 
bought for cash (and consumed) from other locations, eg from a market stall. 

Whenever complex models are used there is the risk of choosing the wrong model.   

The expenses of collecting and analysing the data may outweigh the benefits of the 
extra information received. 

Solution 26.21  

The main area is in claims assessment and management: 

 initial assessment of validity of a claim, including collection of the required
evidence

 assessment of suitable treatment process

 knowledge of likely inflationary pressures on health claims costs

 knowledge of medical procedures available

 ongoing assessment and management of the claim (for IP insurance, LTCI,
PMI).

In addition, expertise will be required in the initial underwriting of policies. 
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Question 27.6  

Valuing at an interest rate of 9%, estimate the discounted mean terms of the following: 
 
(a) a new ten year bond with an annual in-arrears coupon of 6% 
 
(b) an equity whose dividends increase at 3% annually 
 
(c) cash 
 
(d) a ten-year single premium critical illness contract (immediately after sale), 

assuming a constant claim incidence rate of c = 0.0015 pa for policyholders 
surviving to the end of each year, and a constant death rate of q = 0.001 pa. 

 
 
Currency 
 
Liabilities denominated in a particular currency should be matched by assets in 
the same currency, so as to reduce any currency risk. 
 
An alternative way of matching is to invest in overseas assets and then to hedge the 
currency risk by use of appropriate currency options. 
 

Question 27.7  

Why might a company want to invest overseas? 

 
 

3.2 Effects of the nature of liabilities 

We now consider in further detail the investment implications of the four liability types 
defined above: 

 guaranteed in monetary terms 

 guaranteed in terms of an index 

 indemnity 

 investment-linked. 
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Guaranteed in monetary terms 
 
A company will ideally want to invest so as to ensure that it can meet the 
guarantees.  This means investing in assets that produce a flow of asset 
proceeds to match the liability outgo.  This will involve taking into account also 
the term of the liability outgo, and hence the probability of the payments being 
made, so as to indicate the term of the corresponding assets. 
 
This form of liability applies to, for example, conventional critical illness policies.  For 
these, premiums and benefits are fixed.  With large numbers of policies, the cashflows 
from premiums and benefits (including expenses) will be statistically predictable.  So 
the company could try to invest in assets that have an equal (but opposite) cashflow. 
 
Except for certain types of company it will probably be impossible in practice to 
find assets whose proceeds exactly match the expected liability outgo. In 
particular, the terms of available fixed-interest securities are often much shorter 
than the corresponding liabilities.  A best match is all that can normally be hoped 
for. 
 
In addition to the problem that appropriate assets with a long enough term may not 
exist, it might be the case that for a block of recently written business, premium income 
may exceed benefits and claims for some years, giving a net cash inflow in such years.  
No asset type can match that (at least not without considering investing in derivatives), 
and so the company will have to invest these surplus premiums at unknown future rates. 
 
Furthermore, the proceeds from assets may exceed the net liability outgo.  The excess 
will have to be reinvested at unknown rates, making strict matching impossible.  This 
problem can be overcome by the use of zero-coupon bonds, but they might not exist in 
the market being considered. 
 
The technique of immunisation, covered in Subjects CT1 and CA1, may be used 
for this purpose.  However that technique is subject to theoretical and practical 
problems.  A technically superior (though more complicated) approach to 
assessing a possible best match will be given in Section 4 below. 
 
Immunisation is an alternative (really a second best) to exact matching.  The aim is the 
same as that of matching: ie to protect the investor from changes in future interest rates. 
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Solution 27.12  

An insurance company may want to dedicate only a portion of free assets to support the 
investment strategy of the policyholders’ fund.  This is because the shareholders may 
not want to use all of their assets as “security” for that fund: deliberately mis-matching 
the policyholders’ fund to increase return, and using free assets as a cushion, means that 
those free assets might disappear to pay for any loss arising from the mis-match.  Quite 
reasonably, the shareholders may not think that increasing the return on assets for the 
benefit of policyholders justifies the risk of all of their free assets disappearing. 
 
Another more prosaic reason is that some of the free assets might be inadmissible under 
local statute as assets to cover reserves (or any statutory solvency capital requirement). 
 
 
Solution 27.13  

First and most obviously, there is the issue of modelling risk.  The conclusions of the 
asset-liability modelling process will only be valid to the extent that the model, and the 
inherent parameterisation, are valid. 
 
Secondly, there is the issue of considering only a portion of free assets.  Although the 
owners of the free assets might justifiably not want all of those assets to be put at risk in 
supporting an unmatched investment strategy, that does not imply that the model should 
necessarily exclude certain assets.  For example, we can still have a constraint along the 
lines of “we accept that 50% of free assets will disappear with a probability of 1%” but 
model the entire asset portfolio, and interpret the results accordingly.  This could give 
more useful results. 
 
Thirdly, we will need to be very careful if the statutory solvency capital requirement is 
not constant.  In fact it is commonly defined in many countries as a function of, 
amongst other things, the reserves.  In this case an approach that is less vulnerable to 
error would be to include the solvency capital requirement in the asset-liability model to 
ensure that it is modelled correctly.   
 
In other words, a better approach might be for the model to be of the whole company 
but possibly with some free assets earmarked “not for solvency demonstration”. 
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Solution 27.14  

The following will make an investment strategy riskier (interpreting risk as “variability 
of profit”): 

 For assets backing some given liabilities: 

– reduce the amount of matching by nature 

– reduce the amount of matching by term 

– reduce the amount of matching by currency. 

 And looking at assets in isolation (ie assuming there are no associated 
liabilities): 

– increase duration. 

 And in both cases: 

– move from government bonds to corporate bonds 

– move from AAA-rated corporate bonds down to something lower 

– for equities, move from an established company to a new company, or 
from an established sector to a new sector. 

 
Note that a company would never normally choose to increase risk without the 
possibility of a higher return (and so a higher profit).  For example, it might choose to 
hold inherently more risky assets (for which there is a higher expected return), or 
mismatch its liabilities (again, opening up the possibility of increasing return), but 
would not choose to reduce diversification as this is a risk it could reduce without 
affecting expected return. 
 
 
Solution 27.15   

The matching requirements may have suggested that a longer-term approach, such as 
investing in equities and property, would normally be appropriate.  However, even if the 
nature of the liabilities have not changed in terms of term or underlying risk, the need 
for ready cash may mean that shorter-term investments would be a better idea. 
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Part 4 – Questions 
 

1 Development Questions 

Question 4.1  

A health and care insurer is using a market-consistent approach to set its reserves. 
 
(i) State when a risk margin might be applied. [2] 
 
(ii) State what such a risk margin should reflect. [1] 
 
(iii) State two alternative methods for applying a risk margin. [1] 
 
(iv) Give a formula for an overall risk margin, defining all terms you use. [2] 
   [Total 6] 
 
 
Question 4.2  

A health and care insurer sells level immediate needs annuities. 
 
It has the choice of the following assets to invest in: 
 
● a large issue of low grade, short-term, fixed-interest corporate bonds, issued by a 

large domestic multinational company 

● a small issue of high grade, short-term, fixed-interest corporate bonds, issued by 
a small, private local company 

● short-term, fixed-interest government bonds. 
 
The corporate bonds provide a similar expected yield, which is significantly higher than 
the government bond yield. 
 
(i) Which bonds would be most appropriate to back the annuity liabilities? [6] 
 
(ii) How would the choice of bonds affect the discount rate used to value the 

liabilities in a market-consistent valuation? [4] 
   [Total 10] 
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Question 4.3  

A health insurance company sells accelerated CI insurance contracts with term of three 
years.  Premiums are payable annually in advance.  The sum insured of 50,000 is 
payable at the end of the year that a claim occurs. 
 
The pricing basis uses the following best estimate assumptions: 

Claim rate:  0.1% per annum 
Interest:  3% per annum 
Expenses:  initial: 70 incurred at outset  
  renewal: 5 incurred when second and third premiums are received 
  claim: 80 incurred when the benefit is paid  
Profit loading:  30 
 
Note that the cost of capital associated with the solvency requirements has been ignored 
in the pricing calculation for simplicity. 
 
(i) Show that the premium for this policy is 86.26. [3] 
 
The regulator believes that the following assumptions would represent a prudent 
estimate of future experience: 

Claim rate:  0.13% per annum 
Interest:  2% per annum 
Expenses:  renewal: 6 incurred when second and third premiums are received 
  claim: 90 incurred when the benefit is paid 
 
The regulator is prepared to allow companies to calculate reserves on a best estimate 
basis if they hold additional solvency capital calculated as 0.091% of the sum at risk. 
 
(ii) The contract has just been sold, the premium has been paid and the initial 

expenses have been incurred.  Calculate:  

 (a) the change in the assets 

 (b) the supervisory reserves calculated on the best estimate basis used in 
pricing (assuming there is no solvency capital requirement) 

 (c) the supervisory reserves calculated on the regulator’s prudent basis 
(assuming there is no solvency capital requirement) 

 (d) the sum of the supervisory reserves calculated on the best estimate basis 
and the solvency capital requirement. [9] 

 
(iii) Comment on the results of your calculations above. [3] 
   [Total 15] 



ST1: Q&A Bank Part 4 – Questions Page 3 

 

The Actuarial Education Company  © IFE: 2017 Examinations  

2 Exam-style Questions  

Question 4.4  

A health and care insurer sells stand-alone critical illness business. 
 
Discuss the relative merits of using a passive valuation approach. [6] 
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Part 4 – Solutions 
 
 
Solution 4.1  

(i) Situation in which a risk margin may be applied to a basis 
 
A risk margin may be applied where it is difficult to obtain market-consistent 
assumptions for some elements of the basis, … [½] 
 
… such as morbidity, persistency or expenses.  [½] 
 
This is because there is not a sufficiently deep and liquid market in which to trade or 
hedge such risks.  [½] 
 
In other words, there is not a market big enough so that large trades would not 
materially affect the prices.  [½] 
 
In such cases, a risk margin would be included in respect of such assumptions … [½] 
 
… due to the inherent uncertainty.  [½] 
   [Maximum 2] 
 
(ii) What a risk margin should reflect 
 
The risk margin should reflect the compensation required by the “market” in return for 
taking on those uncertain aspects of the liability cashflows.   [1] 
 
(iii) Two methods for applying a risk margin 
 
1. A margin could be added to each assumption for which there is inherent 

uncertainty.  [½] 

2. An overall reserving margin could be determined using the “cost of capital” 
approach.  [½] 

   [Total 1] 
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(iv) Formula for an overall risk margin 
 

 Risk margin = 
( )1

t t
t

t t

k C

r

¥

+
Â  [½] 

where: tk  is the cost of capital “charge” for time t [½] 

 tC  is the required capital at time t  [½] 

 tr  is the risk-free interest rate for maturity t.  [½] 

   [Total 2] 
 
 
Solution 4.2  

(i) Appropriate matching bonds 
 
The annuities are level, and all three of the bonds are fixed interest, so they all provide a 
good match by nature.  [½] 
 
Immediate needs annuities are generally short-term (typically a few years), … [½] 
 
… so all three of the bonds should be broadly appropriate by term.  [½] 
 
The yield margin between the government and corporate bonds reflects the higher risk 
of default …  [½] 
 
… and lower liquidity of the corporate bonds.  [½] 
 
The government bonds should have the lowest risk of default, … [½] 
 
… so these may be the preferred option, especially if the insurer is risk-averse.  [½] 
 
The low grade bonds have the highest risk of default, … [½] 
 
… so these may be deemed inappropriate.  [½] 
 
The high grade bonds should have a more acceptable level of default risk, … [½] 
 
… and the greater return provided by corporate bonds may make these appealing 
enough to choose over the government bonds.  [½] 
 
If the insurer has matched its assets and liabilities, then it would not be expecting to sell 
the bonds before maturity, and so liquidity is not an essential feature of the assets.  [½] 
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The government bonds should be the most marketable / liquid.  [½] 
 
The large issue of low grade company bonds should also be fairly marketable / liquid.   
   [½] 
 
However, the small issue of small, private company bonds are likely to be considerably 
less marketable / liquid, … [½] 
 
… and so a significant part of their yield will be to compensate for this illiquidity.  [½] 
 
As liquidity is a feature that is probably not needed by this insurer, these bonds may 
therefore be appropriate, … [½] 
 
… as the insurer will be able to benefit from the higher yield without taking on a 
significant level of risk.  [½] 
   [Maximum 6] 
 
(ii) How the choice of bonds would affect the discount rate used for the liabilities 
 
In a market-consistent valuation, the discount rate would usually be the risk-free rate 
obtainable on government bonds regardless of the choice of assets.  [½] 
 
However, an illiquidity premium can sometimes be included in the discount rate used 
for the liabilities to take credit for the illiquidity premium in the yield on the assets held. 
   [½] 
 
A higher discount rate will lead to a lower value of the liabilities, … [½] 
 
… and so a better solvency position.  [½] 
 
If the insurer has chosen to hold the government bonds, it will not be able to include an 
illiquidity premium in its discount rate.  [½] 
 
If the insurer has chosen to hold either of the corporate bonds, then it may be able to 
include an illiquidity premium, … [½] 
 
… if this is permitted by regulation / legislation.  [½] 
 
It is only generally appropriate to include an illiquidity premium for long-term, 
predictable liabilities … [½] 
 
… which will be the case here if the insurer has a large enough portfolio to remove 
random fluctuations from the experience. [½] 
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The corporate bonds have similar yields overall, however, they are made up quite 
differently:   [½] 

● the multinational company’s bonds have a high risk of default, but are very 
marketable / liquid, … [½] 

… so the majority of the yield margin (above the government bond yield) will 
reflect the default risk  [½] 

● the small private company’s bonds have a lower risk of default, but are very 
unmarketable / illiquid, … [½] 

… so the majority of the yield margin (above the government bond yield) will 
reflect the illiquidity risk.  [½] 

 
Therefore, if the insurer held the multinational company’s bonds, then the scope for 
including an illiquidity premium would be small, … [½] 
 
… whereas if the insurer held the small private company’s bonds, then a significant 
allowance may be made in the discount rate for illiquidity.  [½] 
   [Maximum 4] 
 
 
Solution 4.3  

(i) Premium 
 
We calculate the premium P  by equating the expected present value of the premiums 
with the expected present value of the claims, expenses and profit loading. 
 

 

( ) ( )
( )

2 2 2 2 3

2 2

1 0.999 0.999 50,080 0.001 0.999 0.999

70 5 0.999 0.999 30 @3%

2.91061 141.51804 79.55307 30

86.26

P v v v v v

v v

P

P

+ + = ¥ + +

+ + + +

= + +

=

 

   [3] 
 
Note that the question has made no reference to lapses, so we have ignored them here 
(although in practice, an allowance for lapses would be made). 
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(ii)(a) Increase in the assets 
 
The premium of 86.26 has just been received and the expenses of 70 have just been paid 
(assuming that the actual expense experience was the same as the best estimate).  So the 
assets increase by 16.26.  [1] 
 
Note that we would often have a negative asset share at the outset of the policy. 
 
(ii)(b) Supervisory reserve (best estimate basis) 
 

 

( )
( ) ( )

2 2 3

2 2 2 2

50,080 0.001 0.999 0.999

5 0.999 0.999 0.999 0.999 @3%

141.51804 9.55307 164.80961

13.74

V v v v

v v P v v

V

V

= ¥ + +

+ + - +

= + -

= -

 

   [3] 
 
Note that the reserve is negative as is often the case when calculating a best estimate 
reserve for a critical illness contract. 
 
(ii)(c) Supervisory reserve (prudent basis) 
 

 

( )
( ) ( )

2 2 3

2 2 2 2

50,090 0.0013 0.9987 0.9987

6 0.9987 0.9987 0.9987 0.9987 @ 2%

187.54903 11.62673 167.15368

32.02

V v v v

v v P v v

V

V

= ¥ + +

+ + - +

= + -

=

 

   [3] 
 
Note that the reserve is positive as is usually the case when calculating a prudent 
reserve. 
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(ii)(d) Supervisory reserve (best estimate basis) plus solvency capital 
 
The best estimate reserves are - 13.74 as calculated earlier. 
 
The solvency capital requirement is: 
 

 
( )( )0.00091 50,000 13.74

45.51

SCR

SCR

= - -

=
 

   [1] 
 
So the total solvency requirement is 31.77 (45.51- 13.74).  [1] 
 
(iii) Comments on results 
 
When the company writes this policy its assets increase by 16.26 and its reserves 
decrease by 13.74 if we use best estimate assumptions.   [½] 
 
So the surplus of the company (assets over liabilities) increases by 30 due to writing 
this policy.  So if we calculate reserves on a best estimate basis (perhaps for accounting 
or internal management purposes) we can see that a profit of 30 occurs at outset (which 
is exactly the profit we priced for).  [½] 
 
However, the situation is quite different if we calculate reserves on a prudent basis.  
When the company writes this policy its assets increase by 16.26 and its reserves 
increase by 32.02.   [½] 
 
So the surplus of the company (assets over liabilities) decreases by 15.76 due to writing 
this policy.    [½] 
 
The company now has new business strain, ie the premium of 86.26 is not enough to 
cover the initial reserves of 32.02 and the initial expenses of 70.  [½] 
 
The total solvency requirement is approximately 32 under both the prudent reserving 
approach and the best estimate plus solvency capital approach.  So both approaches give 
the same level of protection to the policyholders (they both require that the company 
sets aside an extra 45.5 over and above the best estimate cost of paying the liabilities) 
and have the same new business strain.  [1] 
   [Maximum 3] 
 
Note that the question was designed so that the two prudent approaches gave the same 
result! 
 
 



ST1: Q&A Bank Part 4 – Solutions Page 7 

The Actuarial Education Company  © IFE: 2017 Examinations  

Solution 4.4  

Compared to active valuation approaches, passive valuation approaches: 
 
+ tend to be more straightforward to implement  [½] 
 
+ tend to involve less subjectivity, …  [½] 
 
 … eg a net premium valuation is relatively insensitive to the choice of valuation 

basis  [½] 
 
+ tend to result in relatively stable emergence of accounting profit  [½] 
 
+ may be less likely to be subject to procyclicality and systemic risk: [½] 

● a passive valuation of assets (such as historic book value) would be little 
affected by volatile asset prices [½] 

● an active approach (such as market value) may result in the need to sell 
risky assets after a fall in prices, which could lead to further price falls  

   [½] 
 
–  are at risk of becoming out of date, … [½] 
 
 … and hence management might fail to take appropriate actions in time; … [½] 
 
 … in particular, they might fail to take account of important trends, … [½] 
 
 … such as increasing claim incidence rates due to earlier diagnoses of  certain 

illnesses … [½] 
 
 … or increasing inflation of regular expenses and claims expenses [½] 
 
–  may provide a false sense of security when the reality is that market conditions 

have changed significantly [½] 
 
–  tend to be less informative in terms of understanding the impact of market 

conditions on the ability of the company to meet its obligations ...  [½] 
 
 … particularly in relation to financial guarantees and options … [½] 
 

… although it is unlikely that a CI insurance policy would include any financial 
options and guarantees, ...  [½] 
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… and it is unlikely to be exposed to the equity market … [½] 
 
… although it may be exposed to price volatility if it holds corporate bonds.  [½] 

   [Maximum 6] 
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Part 6 – Questions 
 

1 Exam-style Questions 

Question 6.1  

A health and care insurer sells immediate needs annuities that increase in line with an 
index of prices.  It believes that the best matching assets are index-linked bonds with a 
range of terms up to six years. 
 
(i)  Outline the factors that affect whether the insurer would mismatch its assets and 

liabilities. [7] 
 
(ii)  Describe what is meant by an “illiquidity premium” and discuss whether it is 

appropriate to allow for an illiquidity premium in the discount rate to value the 
liabilities. [6] 

    [Total 13] 
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Part 6 – Solutions 
 
 
Solution 6.1  

(i) Factors that affect the extent of mismatching 
 
The insurer will be forced to mismatch its liabilities:  [½] 

● as the term of the annuities is not known with certainty [½] 

● if index-linked bonds of the right duration do not exist / are not available [½] 

● if the index-linked bonds available are not linked to the same price index [½] 

● if there is a lag in the index used for the bonds [½] 

● if regulation specifies: 

– certain assets that the insurer is required to hold [½] 

– certain bonds that the insurer is not permitted to hold.  [½] 
 
In addition, the insurer may choose to mismatch its liabilities if:  [½] 

● it has a sufficient level of free assets [½] 

● regulation does not prevent mismatching, eg:  [½] 

– by currency [½] 

– by imposing onerous requirements to hold mismatching reserves [½] 

● this does not lead to excessive solvency capital requirements [½] 

● the proposed alternative assets: 

– are available [½] 

– provide a sufficiently high expected return to justify the extra risk taken 
   [½] 

– are sufficiently liquid [½] 

– do not need a level of expertise above that of the insurer [½] 

– do not have prohibitively high dealing expenses or high taxes  [½] 

● its attitude to risk permits such a strategy, which may depend on:  [½] 

– the risk management tools it has in place, eg reinsurance [½] 

– its need for diversification.  [½] 
   [Maximum 7] 
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(ii) Illiquidity premium and the appropriateness of allowing for an illiquidity 
premium in the discount rate 

 
Illiquidity premium 
 
An illiquidity premium can sometimes be included in the discount rate used to value the 
liabilities to take credit for the illiquidity premium in the yield on the assets held.  [½] 
 
A higher discount rate will lead to a lower value of the liabilities, … [½] 
 
… and so a better solvency position.  [½] 
 
Corporate bonds typically have a higher yield than risk-free (eg government) bonds, … 
   [½] 
 
… where this reflects both the greater default risk … [½] 
 
… and the relative illiquidity of such assets.   [½] 
 
The latter of these contributes the illiquidity premium to the yield.  [½] 
 
Appropriateness of allowing an illiquidity premium in the discount rate 
 
The insurer would only be able to include an illiquidity premium to the extent that it 
holds corporate bonds to back its liabilities.  [½] 
 
If index-linked corporate bonds do not exist or are not available, then it would not be 
possible to include an illiquidity premium. [½] 
 
Equally, if the insurer deems that the default risk of holding corporate bonds is too 
great, then an illiquidity premium will not be an option.  [½] 
 
Assuming that corporate bonds are held, it is only generally appropriate to include an 
illiquidity premium for long-term, predictable liabilities … [½] 
 
… for which matching assets can be held to maturity.  [½] 
 
Provided the insurer has a large enough portfolio of liabilities so that the term is broadly 
known, …  [½] 
 
… then the liabilities may be predictable enough to justify the inclusion of an illiquidity 
premium ...  [½] 
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… as the insurer can hold the bonds to maturity so will not be exposed to changes in 
their spread.   [½] 
 
However, the term of the liabilities (up to six years) is probably not long enough to 
justify the use of the approach, ...  [½] 
 
… because the choice of the discount rate has little impact when discounting over a short 
period.   [½] 
 
Overall, whether an illiquidity premium can be included is likely to be dictated by the 
regulatory regime in place, … [½] 
 
… which would also specify how and when it can be used.  [½] 
   [Maximum 6] 
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