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Subject ST1 
 
 

CMP Upgrade 2015/16 
 
  

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

 
 
This CMP Upgrade contains: 
 
 all significant changes to the Syllabus objectives and Core Reading. 
 
 changes to the ActEd Course Notes, Series X Assignments and Question and 

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

The aim of the objectives has been amended to read: 
 
Aim 
 
The aim of the Health and Care Specialist Technical subject is to instil in successful 
candidates the ability to apply, in simple situations, the main principles of actuarial 
planning and control that are relevant to the provision of health and care benefits. 
 
Objectives (l) and (m) have been amalgamated and amended to read: 
 
(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:        (Chapter 21) 

 
● 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. 
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2 Changes to the Core Reading and ActEd Course Notes 

This section contains all the significant changes to the Core Reading.  However, if you 
wish to have all the changes to the ActEd Course Notes you will need to buy a full 
replacement 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 in this subject).     
 
Chapter 1 
 
Page 25 
 
The third paragraph of Core Reading has been amended, and an additional paragraph of 
Core Reading has been added.  A replacement page is attached. 
 
 
Chapter 2 
 
Page 2 
 
The second and third paragraphs of Core Reading have been amended.  A replacement 
page is attached. 
 
 
Chapter 6 
 
Page 3 
 
The second sentence of the first paragraph of Core Reading has been amended to read: 
 
From a customer viewpoint it should meet needs, it should be clear in purpose 
(in risks covered and in benefits payable), it should have a charging structure 
that the customer finds appropriate (eg the addition of options and guarantees), 
and, above all, it should have an affordable premium level that offers value for 
money for the customer. 
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Page 7 
 
The final two paragraphs of Core Reading have been amended to read: 
 
The service of loans, such as a mortgage, can prove a major outgo from an 
individual’s disposable income.  This is particularly so when the loan in question 
is the mortgage on one’s own house, for some the largest single financial 
transaction that they ever make.  Because of this fact, many lenders are keen to 
ensure that mortgage payment protection (also known as waiver of mortgage) 
insurance is in place when the loan agreement is being negotiated.  This 
safeguards the loan if the individual cannot work due to illness or disability or 
other defined criteria.   
 
The benefit will be structured to cover both the interest on the loan and the 
vehicle used to cover the repayment of capital.  A rider to the policy may also 
cover the risk of unemployment.  Care should be taken to ensure the product is 
appropriate for customer needs and circumstances, including health and 
employment situation. 
 
Page 9 
 
Items (1) and (2) have been amended to read: 
 
(1) The benefit can be designed to repay a mortgage or other loan when the 

policyholder is diagnosed with a critical illness. 
 
(2) Medical costs can be funded when the illness requires surgery or other 

expensive treatment. 
 
Pages 15-16 
 
The first paragraph of Core Reading on page 15 has been amended significantly.   
 
An additional sentence has been added to the penultimate paragraph of Core Reading on 
page 16. 
 
Replacement pages are attached. 
 
Page 19 
 
The following sentence has been added to the end of the first paragraph of Core 
Reading in Section 3.5: 
 
As described in Chapter 4, the insured event is treatment rather than the 
diagnosis of an illness or condition. 
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Page 32 
 
The penultimate paragraph of Core Reading has been amended to read: 
 
Guarantees provide consumers with the certainty of known future premium 
outgo – but that certainty comes at a price.   
 
Page 34 
 
The first two paragraphs of Core Reading in Section 6.5 have been amended to read: 
 
Private medical insurance is almost invariably a one-year product and as such is 
annually renewable.  There are some instances of products with premium 
guarantees for very limited periods (maybe three or five years), available at times 
when rates of medical inflation are deemed to be stable and easy to estimate.  
The indemnity nature of this product, uncertainty over future trends and the lack 
of control over the costs charged by the supplier of the service in some markets, 
make guarantees very difficult to price effectively.   
 
As a one-year general insurance product, the insurer may refuse coverage in any 
future period; but in practice this rarely happens.  In the UK, individual PMI and 
major medical expense products generally (but not always) give guaranteed 
renewability within the policy conditions, but normally not guaranteed premiums. 
 
 
Chapter 7 
 
Pages 5 and 6 
 
There have been a number of changes to these pages.  Replacement pages are attached. 
 
Page 10 
 
The final paragraph of Core Reading has been amended to read: 
 
From the insurer’s point of view, a clear set of conditions and policy rules 
provides a framework for statistical costing of benefits, by being able to predict 
future outgo.  It must be clear enough to prevent (or at least control to an 
acceptable level) anti-selection and moral hazard. 
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Page 11 
 
The first paragraph of Core Reading has been amended to read: 
 
The actuary or other risk-costing analyst will attempt to estimate the likely 
benefit outgo from the contract design.  In order to do this, he/she will seek the 
most up-to-date relevant statistics and data.  The availability of suitable statistics 
/ data will vary by territory and by product.  Reinsurer assistance can be a key 
factor in the provision of statistics, as well as in the contract design and the 
mechanics of pricing. 
 
Page 15 
 
The following bullet point has been added to the list: 
 
● ensure that the sales process explains clearly any guarantees and their 

implications for premiums and benefits 
 
Page 18 
 
The second sentence of the final paragraph of Core Reading has been amended to read: 
 
The practice in some territories has at times been to include these at little or no 
extra cost.   
 
Page 22 
 
There have been a number of changes on this page.  A replacement page is attached. 
 
Page 23 
 
There have been a number of changes on this page.  A replacement page is attached. 
 
 
Chapter 8 
 
Page 6 
 
The second paragraph of Core Reading has been amended to read: 
 
Some simpler health insurance products, eg cash plans, dental plans, basic PMI 
and even some simplified critical illness and income protection insurance 
products, are now sold via the internet.  The internet can also be used to provide 
information leading to sales by telephone or other means. 
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Chapter 10 
 
Page 5 
 
The second sentence of the third paragraph of Core Reading has been amended to read: 
 
In addition, mortality improvements are likely to result in increased morbidity 
and increased healthcare costs for the elderly. 
 
 
Chapter 11 
 
Pages 10-11 
 
The two bullet points in Section 3.4 have been amended to read: 
 
 Risk neutral (also known as “market-consistent”) calibration – which in 

many countries is typically used for valuation purposes, particularly 
where there are options and guarantees.  The focus of these calibrations 
is to replicate the market prices of actual financial instruments as closely 
as possible, using an adjusted (risk neutral) probability measure. 
 

 Real world calibration – typically used for projecting into the future, for 
example for calculating the appropriate level of capital to hold to ensure 
solvency under extreme adverse future scenarios at a given confidence 
level.  The focus of these calibrations is to use assumptions that reflect 
realistic “long-term” expectations and that consequently also reflect 
observable “real world” probabilities and outcomes. 

 
Page 13 
 
The whole of Section 4.4 has been deleted. 
 
Pages 26-28 
 
There have been a number of changes to these pages.  Replacement pages are attached. 
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Chapter 12 
 
Page 11 
 
The second paragraph of Core Reading has been amended to read: 
 
There may be an explicit charge by the reinsurer for providing data assistance, 
but it is normally provided on the basis of accepting a share of profits from the 
business written. 
 
Page 14 
 
The second sentence of the second paragraph of Core Reading has been amended to 
read: 
 
But caution should be exercised if this is a launch into a new healthcare product; 
strict underwriting for mortality may not translate directly into similar margins 
when underwriting for morbidity for critical illness or income protection 
business.   
 
 
Chapter 13 
 
Pages 9-25 
 
There have been significant changes to the Core Reading, and to the ActEd Course 
Notes, in Sections 3 and 4 of this chapter.  Replace all of existing pages 9-25 with new 
pages 9-29 attached. 
 
  
Chapter 15 
 
Page 25 
 
The first heading has been amended to read: 
 
Taxes on investment income less expenses 
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Chapter 17 
 
Page 22 
 
The first sentence of Core Reading in Section 4.2 has been amended to read: 
 
The formula above will be adjusted for excesses, the presence of a no claims 
discount (NCD) rating structure, if one exists and any other product features that 
may impact the incidence rate or average claim cost. 
 
 
Chapter 18 
 
Page 11 
 
The following sentence of Core Reading has been inserted in front of the final 
paragraph of ActEd text at the bottom of the page: 
 
Rather than requiring no claims, a “low claims discount” approach may be used. 
 
 
Chapter 21 
 
The syllabus and some of the topics covered by this chapter have changed.  You should 
therefore ignore the content of the first two pages. 
 
Page 5 
 
The second bullet point of Core Reading should be amended to read: 

 
● In a group context, the concepts of unearned premium reserve and 

unexpired risk reserve may apply as defined in Section 2.2 below. 
 
Pages 5 and 9 
 
The following new paragraph of Core Reading has been added at the end of both 
Sections 2.1 and 2.2: 
 
Depending on any relevant reporting regulations, the above reserve types would 
not necessarily be separately identified and there may simply be one combined 
reserve. 
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Page 12 
 
There are two new paragraphs of Core Reading on this page.  Replacement pages are 
attached. 
 
Pages 13-31 
 
The whole of Sections 4 and 5 have changed significantly.  Replacement pages 13-39 
are attached. 
 
 
Chapter 22 

 
Page 3 
 
The last paragraph of Core Reading has been amended to read: 
 
For some investigations model points representing all or part of the business 
may be used.  There will be a risk that these model points do not adequately 
represent the underlying policy data. 
 
 
Chapter 25 
 
Page 7 
 
The second paragraph of Core Reading has been amended to read: 
 
Occasionally, where the reinsurer agrees that a block of renewing business 
should produce regular profits in the future, it may be possible for the reinsurer 
to provide capital to the insurer to improve its free asset position by reinsuring 
this portfolio of profitable existing business.  The reinsurer would pay an initial 
commission, after which the reinsurer would be entitled to (a proportion of) the 
future surpluses arising on this portfolio for as long as the arrangement 
remained in place.  However, as described Section Error! Reference source not 
found. below, whether there is any balance sheet benefit of such an arrangement 
depends on the regulatory reporting environment. 
 
Page 37 
 
An extra paragraph of Core Reading has been added at the end of Section 7.3.  A 
replacement page is attached. 
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Chapter 26 
 
Pages 2-3 
 
There have been a number of changes in these pages.  Replacement pages are attached. 
 
Page 5 
 
The third bullet point at the top of the page has been amended to read: 
 
● the applicant’s normal country of residence (and possibly also overseas 

travel). 
 
Page 9 
 
There has been a change to the final bullet point on this page.  A replacement page is 
attached. 
 
Page 28 
 
A new section has been added on “Data analytics and predictive modelling”.  Existing 
pages 27-30 should be replaced by new pages 27-30b, attached. 
 
Also, existing pages 43-44 should be replaced by new pages 43-45 attached. 
 
 
Chapter 28 
 
Page 22 
 
The first paragraph of Core Reading has been amended to read: 
 
Having been separated by type, the expenses will need to be further split down 
and analysed into the required “cells”.  For example, the cells may be based on: 

● each accounting fund, or 

● each main product line of the insurer. 
 
These may be further sub-divided between regular and single premium business. 
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Page 29 
 
The fourth bullet point of Core Reading has been amended to read: 
 
● identify non-recurring components of surplus, thus enabling appropriate 

decisions to be made about the distribution of surplus to with-profits 
policyholders so entitled (if the health insurance business is written 
within a wider long term business fund) or to shareholders (if a 
proprietary company) or to members (if a mutual organisation) 

 
 
Chapter 29 
 
The following terms have been amended in the Glossary: 
 
Assessment period 
 
The period during which the insurer will assess a condition before making a 
decision on whether or not to accept a claim under critical illness or total 
permanent disability cover.  The assessment period will not normally be longer 
than 12 months, as long as all the evidence needed has been provided.  Also, the 
assessment period should only apply to claims for the conditions that must be 
permanent for cover to apply. 
 
Bancassurers (Bancassurance) 
 
This term is generally used to describe companies which offer financial services 
that encompass both banking and insurance operations.  A major objective is to 
cross sell the products of one operation to the customers of the other. 
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Claims – late notification (IP) 
 
To protect itself from financial disadvantage, an insurer will set up rules for 
dealing with claims that are notified very late (ie notification occurs after the end 
of the deferred period).  Practice on the late notification of a claim varies greatly, 
and may depend on whether the notification is received within a certain period 
from the end of the deferred period.  The options might be: 

● Backdate the claim to the end of the deferred period (possibly requiring 
supporting medical evidence to be provided). 

● Do not backdate benefits, so that benefits will be lost: 

– Treat the date of notification as the date the benefit becomes 
payable. 

– Assume the commencement of incapacity to be the date of 
notification. 

– Assume that incapacity started at a set period prior to notification. 

● Reduce the benefit payable. 

● Refuse / decline the claim. 

● Subject all late notified claims to individual consideration. 
 
Medical history disregarded (MHD) 
 
Under this approach, an individual’s proposal to effect insurance will be 
underwritten without regard to that individual’s past medical history, ie there are 
no exclusions for pre-existing medical conditions.  It is most commonly used for 
group PMI business, or it may be offered to an individual on transfer from a 
group to individual PMI policy. 
 
Moratorium 
 
Certain PMI products (and possibly also group CI insurance), in place of formal 
medical underwriting at inception, do not cover medical conditions that existed 
during a pre-specified period, often five years, but will then cover these 
conditions if no treatment, symptoms or advice takes place for a period of, 
typically, two or three consecutive years after first taking out the policy (or after 
receiving further treatment).  The insurer is however on immediate risk for all 
other conditions.   
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Unemployment benefit 
 
Where cover for unemployment is provided under an IP policy, it is usually for an 
amount lower than that which would be payable on incapacity.  The level is 
usually identical to that offered under the Housepersons benefit. 
 
Some companies provide cover during unemployment but change to a definition 
of incapacity that requires confinement to the house (this may be extended to 
include a medical institution) or being unable to go outdoors without assistance.  
The student should note that this is not unemployment insurance, which is 
payment if the insured becomes unemployed. 
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3  Changes to the Q&A Bank 

The most significant changes to the Q&A Bank questions and solutions are given 
below.  Where there are too many changes to cover individually in this upgrade, the 
nature of the changes are outlined here: if you wish to see the fully amended versions, 
you will need to buy a new CMP (at a significantly reduced price), as indicated at the 
start of this upgrade. 
 
 
Q&A1 
 
Question 1.6 
 
The total number of marks has been increased to 6. 
 
Solutions 1.5, 1.6 and 1.7 
 
The solutions to these questions have changed.  Replacement pages are attached. 
 
 
Q&A2 
 
Question 2.12 
 
Part (i) of this question should be amended to read: 
 
Explain how regulations specifying minimum levels of supervisory reserves and/or 
required solvency capital may limit the volumes of new long-term business that a health 
and care insurance company can write. [3] 
 
In Solutions 2.11, 2.12, 2.13 and 2.20, all references to “reserves” should be amended to 
read “reserves and/or required solvency capital”. 
 
Solution 2.20 
 
The third paragraph on page 36 should be amended to read: 
 
For each model point, the non-unit reserves would be assessed by first projecting the 
non-unit cashflows using the reserving assumptions, ... 
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Q&A3 
 
Solutions 3.8(b), 3.11, 3.12(ii), 3.13, 3.14(iii) 
 
These solutions are no longer fully consistent with the current syllabus, due to the 
changes that have been made regarding supervisory reserving assumptions (covered in 
Section 3 of Chapter 13).   
 
If you wish to use the existing versions, you should note that all references to prudent 
assumptions should be changed to reflect the new syllabus.  This states that supervisory 
solvency requirements can take the form either of prudent assumptions in the reserves 
(in which case a small solvency capital requirement would apply), or reserves can be 
calculated on broadly best estimate assumptions (but where a much larger solvency 
capital requirement would apply).       
 
Solution 3.14(ii) 
 
In the fourth bullet point on page 33, delete the words in brackets so that it just reads 
“amounts invested”. 
 
 
Q&A4 
 
Question 4.11 
 
This question has been deleted. 
 
Solution 4.15(ii) 
 
On page 30, the third paragraph from the bottom of the page should be amended to 
read: 
 
The end-year reserves would use similar formulae but the assumptions would need to 
comply with the solvency regulations. 
 
The following new development question has been added: 
 
Question 
 
Outline the cost of capital approach of determining the risk margin for a market-
consistent valuation. [6] 
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Solution 
 
Determining the risk margin using the cost of capital approach 
 
Projection of capital 
 
The cost of capital method involves first projecting forward the future capital that the 
company is required to hold at the end of each projection period (eg year) during the 
run-off of the business.   [½] 
 
The projected capital is the amount required to be held in excess of the projected 
liabilities at each period. [½] 
 
Calculation of the projected capital might require complex projections, stochastic 
modelling, correlation matrices and/or copulas ... [½] 
 
... and should be determined according to the relevant regulatory basis. [½] 
 
However, regulations may permit a simplified approach to be used ...  [½] 
 
... which might involve selecting a driver which has an approximately linear 
relationship with the required capital ...  [½] 
 
... so that the projected capital can then be approximated as a percentage of the 
projected values of the driver.   [½] 
 
Cost of capital charge 
 
These projected capital amounts are then multiplied by a cost of capital rate.   [½] 
 
This rate represents the cost of raising incremental capital in excess of the risk-free 
rate ... [½] 
 
... or alternatively it represents the frictional cost to the company of locking in this 
capital to earn a risk-free rate rather than being able to invest it freely for higher reward.   
 [½] 
 
It can be calculated as the excess of the weighted average cost of capital over the risk-
free rate. [½] 
 
It may be dependent on the time period being considered ... [½] 
 
... or it may be a specified fixed rate (eg 6% per annum in Solvency II). [½] 
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Overall risk margin 
 
The overall risk margin is then calculated as: 
 

 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 and  [½] 

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

 [Maximum 6] 
 
 
Q&A5 
 
Question 5.15 
 
This question has been deleted. 
 
Solution 5.12 
 
The second bullet point under “Long-term care insurance (LTCI)” on page 27 should be 
amended to read: 
 
capital strain risk may be high as will need large reserves and/or solvency capital, 
especially as  assumptions will be subject to much uncertainty – also depends on extent 
of guarantees; will only be a major problem if high sales volume 
 
Solution 5.13 
 
The first paragraph under “Capital strain” on page 29 should be amended to read: 
 
Because this is a regular premium without-profits contract, with significant guarantees, 
this product will need high reserves (and solvency capital) and hence will cause capital 
strain at entry.  
 
Solution 5.16(v) 
 
The fifth bullet point on page 37 should be amended to read: 
 
supervisory solvency requirements, including the cost of any guarantees 
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Q&A6 
 
Question 6.12 
 
This question has been deleted. 
 
Solution 6.8(ii) 
 
The last paragraph on page 9 should be amended to read: 
 
The company might also need to set aside higher reserves and/or solvency capital to 
reflect the deterioration in expected future experience, if they are no longer sufficiently 
prudent. 
 
Solution 6.20(a) 
 
The fourth bullet point on page 36 should be amended to read: 
 
identify non-recurring components of surplus, thus enabling appropriate decisions to be 
made about the distribution of surplus to with-profits policyholders (if business is 
written within a wider long-term business fund) or to shareholders (if proprietary) or to 
members (if mutual) 
 
 
Q&A7 
 
Solution 7.5 
 
Page 17 
 
The fifth paragraph should be amended to read: 
 
The projected increase in supervisory reserves and required solvency capital over the 
year would be deducted from the cashflow, and the interest on these amounts over the 
year added, to produce the projected in-force profit (the profit vector). 
 
The tenth paragraph should be amended to read: 
 
The reserve and solvency capital calculations would be based on the company’s 
expectations of future solvency regulations. 
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Page 18 
 
The third paragraph should be amended to read: 
 
The assumed supervisory valuation bases in the profit test model should also 
realistically reflect the conditions projected over each scenario. 
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4 Changes to the X Assignments 

Assignment X1 
 
Solution X1.1(a) 
 
The first paragraph should be amended to read: 
 
The assessment period is the period during which the insurer will assess a condition 
before making a decision on whether or not to accept a claim under critical illness or 
total permanent disability cover.   
 
 
Assignment X2 
 
Solution X2.4(i) 
 
The last paragraph before part (ii) on page 6 should be amended to read: 
 
... because this leaves less money available to cover the supervisory reserves and 
solvency capital that will have to be set up. 
 
Solution X2.8 
 
The sixth paragraph under “possible amendments” on page 17 should be amended to 
read: 
 
Restructuring the product on a unit-linked basis could be explored, as this would make 
it easier to match income and outgo and so reduce capital requirements. 
 
 
Assignment X3 
 
Question X3.6 
 
The first paragraph of the question should be amended to read: 
 
A long-term insurance company writing individual income protection business is about 
to calculate its supervisory reserves for active life business using a gross premium 
valuation method.  Regulations require prudent assumptions to be used.  
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Solution X3.1 
 
There have been several changes under “General points” on page 2.  Replacement pages 
are attached.   
 
Solution X3.2 
 
There have been several changes to part (i).  Replacement pages are attached.   
 
Solution X3.4 
 
In the penultimate paragraph under “Other assumptions” on page 8, the word “prudent” 
should be deleted. 
 
 
Assignment X4 
 
Question X4.8 
 
The first sentence after the table in part (i) should be amended to read: 
 
Rates increased for the 2012 scheme year by 10%. 
 
Solution X4.2(iii) 
 
The fourth bullet point under “Other factors” on page 5 should be amended to read: 
 
statutory solvency requirements (or the cost of capital) 
 
Solution X4.3 
 
The first paragraph at the top of page 6 should be amended to read: 
 
For example, for statutory or solvency purposes a prudent approach is likely to be taken 
(by calculating prudent reserves and/or by holding solvency capital), ...  [½] 
 
... whereas for internal purposes a best estimate approach may be more appropriate. [½] 
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Assignment X5 
 
Solution X5.3 
 
The first sentence of the last paragraph of the question on page 5 should be amended to 
read: 
 
Note that the penultimate point may be very hard to establish.   
 
 
Assignment X6 
 
Solution X6.7(ii) 
 
The third paragraph under part (ii) should be amended to read: 
 
Reserving bases may also need to be changed, if the existing expense assumptions are 
no longer felt to be sufficiently prudent … [½] 
 
… or a greater amount of solvency capital could be held.  [½] 
 
Solution X6.8 
 
The fourth bullet point under part (i) on page 20 should be amended to read: 
 
to identify non-recurring components of surplus, thus enabling appropriate decisions to 
be made about the distribution of surplus to with-profits policyholders (if the health 
business is written within a wider long-term business fund) or to shareholders (if a 
proprietary) or to members (if a mutual) 
 
The second bullet point under part (iii) on page 21 should be amended to read: 
 
establishing / revising the reserving basis and solvency capital 
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5 Other tuition services 

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

5.1 Study material 

We offer the following study material in Subject ST1: 

 Mock Exam 

 Additional Mock Pack 

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

 Revision Notes  

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

5.2 Tutorials 

We offer the following tutorials in Subject 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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5.3 Marking 

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

5.4 Feedback on the study material 

ActEd is always pleased to get feedback from students about any aspect of our study 
programmes.  Please let us know if you have any specific comments (eg about certain 
sections of the notes or particular questions) or general suggestions about how we can 
improve the study material.  We will incorporate as many of your suggestions as we can 
when we update the course material each year. 
 
If you have any comments on this course please send them by email to ST1@bpp.com 
or by fax to 01235 550085. 
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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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3 Accident and sickness insurance 

Accident and sickness insurance is a short-term product with similarities to 
income protection.  Typically it will provide an income for a specified period 
(often one year) following a deferred period, payable for as long as the claimant 
remains disabled (usually defined as inability to perform any occupation).  
Additionally a fixed lump sum may be paid if the policyholder loses a limb 
through accident. 
 
As well as personal policies, the contract may be available through 
employer-sponsored or affinity group schemes and thus may not be individually 
underwritten. 
 
Group contracts are covered in Chapter 5. 
 
Short-term accident and sickness insurance is also often provided (in 
conjunction with life and unemployment benefits) to protect loan repayments.  It 
can also be called “creditor insurance” or “payment protection insurance”, and 
can include cover under critical illness or total and permanent disability 
definitions (see Chapter 2). 
 
Accident, sickness and unemployment insurance contracts are often known simply as 
ASU insurance. 
 
Accident and sickness contracts will be renewed each year, and so the insurer has the 
opportunity to review both the premium and the terms and conditions of the policy, such 
as the benefits offered, at each renewal. 
 
Short-term accident and sickness policies may even be sold along with IP, because they 
typically have shorter deferred periods (if any).  For example, in cases where IP 
insurance is only available with long deferred periods (say 52 weeks), an accident and 
sickness policy could provide short-term cover for this period.   
 
Accident and sickness policies are usually not subject to underwriting, and so they can 
be useful for people for whom the long-term risk cannot be underwritten, except at 
prohibitively high rates. 
 
The contract typically has a relatively low premium. 
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4 Glossary items 

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

● Activities of Daily Living (ADLs) and Activities of Daily Working (ADWs) 

● Accident, sickness and unemployment (ASU) insurance 

● Benefit limitation 

● Career break 

● Change of occupation 

● Claim escalation rate 

● Claim notification period 

● Claims – late notification (IP) 

● Deferred period 

● Definition of incapacity 

● Guaranteed premium rates 

● Housepersons 

● Incapacity 

● Income protection insurance 

● Increase options 

● Individual business 

● Limited benefits / budget plans 

● Linked claims 

● Occupational classes 

● Personal capability assessment (PCA) 

● Proportionate benefit 

● Rehabilitation / partial benefit 

● Replacement ratio (or net replacement ratio) 

● Residence 

● Reviewable premiums 

● Riders (IP) 

● Unemployment benefit 

● Waiting period 

● Waiver of premiums. 
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Chapter 2  
 
 

Health and care insurance products 
 

Critical illness insurance 
 
 

Syllabus objective  
 
(b) Describe and understand the main types of contract and their purpose for the 

customer: 

– income protection insurance 

– critical illness insurance 

– long-term care insurance 

– private medical insurance 

– major medical expenses 

– health cash plans 

– group and individual covers. 

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

 
 

0 Introduction 

This chapter and chapters 1, 3, 4 and 5 cover the basic contract types of income 
protection insurance (IP), critical illness insurance (CI), long-term care insurance 
(LTCI), private medical insurance (PMI), major medical expenses (MME) and 
health cash plans upon which the examiners will base their questions. 
 
Chapter 1 described IP policies and some associated accident and sickness policies.  
This chapter describes CI insurance, Chapter 3 describes LTCI, Chapter 4 describes 
PMI and similar policies and finally Chapter 5 describes group versions of each of the 
policies that might be offered. 
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1 Critical illness insurance 

1.1 Introduction 

This insurance product is known by many different names in different territories 
– for example: dread disease insurance, serious illness insurance, crisis cash, 
living assurance and critical illness insurance or critical illness cover.  It is these 
last terms (often abbreviated to CI) that will be used in this Core Reading. 
 
The benefit under a critical illness policy is typically a lump sum that is payable if 
the policyholder suffers one of the defined conditions.   
 
The product may offer the opportunity for the lump sum to be paid in 
instalments, with any outstanding amount payable on death (if applicable).  This 
can help the claimant to manage their finances better, and can reduce the 
potential for fraudulent claims.   
 
Alternatively, the lump sum benefit can be used to buy an impaired life annuity that 
provides a regular income from the date of a valid claim until death. 
 
A critical illness product may be considered to be a hybrid with the benefit 
payable in any of the following ways: 

 upon the happening of an event, independent of its extent, eg having a 
heart attack or a stroke, where specific medical evidence would be required to 
check that the events had actually occurred 

 on reaching a defined degree of impairment, eg losing the ability to walk 
unaided or losing the ability to speak 

 on undergoing a surgical procedure, eg having a major organ transplant or 
having a heart bypass operation. 

 
The product is not designed to indemnify the policyholder. 
 
The sum insured is not designed to return the insured to their position (in financial or 
other terms) before the insured event occurred, but is chosen independently by the 
insured. 
 
In this way, critical illness cover is unlike income protection or private medical 
insurance where the products are specifically designed to meet either a defined 
loss in income or direct medical costs incurred as the result of the insured event 
occurring. 
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Lump sum vs income stream 
 
The cash benefit can be in the form of either a lump sum (eg critical illness 
insurance) or income stream (eg income protection insurance), on meeting the 
relevant claim conditions.  However, receiving a cash benefit means that the 
customer needs to understand the typical costs (eg of medical treatment) in 
order to decide on the appropriate cover.  Additionally, the customer may need 
to make decisions about what to spend a cash benefit on when they are sick and 
are not so able to make sound decisions.  An advantage of indemnity benefits is 
that an insurer may be able to obtain cheaper prices from healthcare providers 
due to the volume of business given to providers. 
 
So it may be easier and cheaper to obtain medical treatment under PMI than from the 
proceeds of a non-indemnity based policy, such as CI or MME. 
 
Financing recuperation needs 
 
Some products go further than the attempt to meet financial outgo when 
disabled or receiving treatment.   
 
Being unable to work because of long-term sickness is not a happy state to be in, and 
many policyholders find the offer of personal support, advice and counselling attractive.  
Extra benefits like this are often valued highly by prospective policyholders yet add 
little to the insurance company’s costs.  They can be important in increasing the 
attraction of a product and thus increasing sales. 
 
Many companies have strong marketing messages that their products also 
provide cash to finance recuperation needs, before the policyholder is fit to 
return to full employment. 
 
 

3.2 Income protection insurance 

Cash vs indemnity 
 
IP provides cash benefits. 
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Lump sum vs income stream 
 
Under income protection (IP) insurance the benefit is in the form of regular 
income payments.  This may be commutable to provide a lump sum, but this is 
not generally the case.  If commutation is provided then the insurer must assume 
that the claimant is not anticipating a long period in benefit and will value the 
commutation accordingly – unless the incapacity is expected to be permanent.   
 
Here, the Core Reading is saying that the insurer will calculate the terms for the 
conversion allowing for the potential anti-selection risk.  If the policyholder thinks 
he/she will be off work for a long time then he/she might prefer to receive the regular 
payments.  However, if the policyholder expects to be back at work relatively quickly, 
then he/she might think taking a cash lump sum will offer better terms and try to select 
against the insurer. 
 
Financing recuperation needs 
 
IP products may provide a rehabilitation or proportional benefit to those who 
return to work on a part-time basis or in a less strenuous (and lower paid) role.  
This can benefit both the insurer (as return to work is encouraged) and the 
policyholder (whose path to full recovery is hastened). 
 
 

3.3 Critical illness insurance 

Cash vs indemnity 
 
CI provides cash benefits. 
 
Lump sum vs income stream 
 
One of the attractions of critical illness (CI) insurance, over income protection 
insurance, is the receipt of a lump sum, as opposed to an income stream where 
the benefits can be withdrawn by the insurer.  As described in Chapter 2, the 
trigger for payment is typically the diagnosis of a specified illness. 
 
So CI provides a lump sum while IP provides an income stream. 
 
Although the lump sum could be converted to income by the purchase of an 
annuity or by placing the cash on deposit, the adviser must make it clear that 
critical illness and income protection policies are not direct substitutes.   

It is worth noting that the CI lump sum is often used to pay off a mortgage and so is 
effectively converted into an income stream. 
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1.3 Needs of distributors 

The sales channels for selling health and care insurance are described in Chapter 8.  The 
mains channels are: 

● independent intermediaries (IFAs) 

● tied agents (agents with links to particular insurers) 

● an insurer’s own salesforce 

● direct marketing by the insurer to the consumer. 
 
Marketability, distribution and competition 
 
The people responsible for selling and marketing the insurance products that the 
actuary is designing are important stakeholders in the process. 
 
It may be desirable for the product to be capable of being distributed through the 
insurer’s normal sales methods – unless there is an intention to move into new 
distribution channels.  Consultation with sales representatives will normally be a 
vital part of contract design.    
 
A company will aim to have a competitive product in order to achieve forecast 
sales volumes and so will not want the structure, level of the charges and 
resultant premium to depart too far from those of competitors (although this may 
depend on how it will market the contract). 
 
The product must be designed to meet customer needs.  Many insurers do not sell 
directly to the public, but market their products through intermediaries (the insurer is 
the producer and the intermediary acts as the retailer).  Because insurers are not in 
direct contact with customers, they may learn little about customers needs.  
Intermediaries can help provide this information.  Some insurers will also use market 
research to help in the design of their products (eg sample surveys or focus groups of 
customers or potential customers). 
 
The actuary should involve sales and marketing teams early in the design 
project.  Not only will this give the actuary a better feel for what might sell in the 
market place, but he or she will also get insight into customer needs in 
appropriate segments of the population and a view of what competition is doing 
in these fields.  Equally, the iterative process of benefit and premium adjustment 
may give the salesperson a better understanding of the value and cost of various 
aspects of the overall product. 
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The actuary may also be involved in sales training, explaining the main features 
of the new product, the needs that they address and the important messages to 
impart in the sales process.  This will ensure a greater clarity of the product’s 
purposes.  The product’s commission and clawback structures will also be 
explained, as will the scope for premium review.  The extent to which the product 
must fit with local regulatory sales and disclosure rules must also be clearly 
described.  The product also needs to have a sales incentive that is sufficient to 
encourage distribution, but also appropriate from a regulatory perspective. 
 
The different types of commission and clawback structures will be discussed in 
Chapter 9. 
 
 

1.4 Adequate profitability / return on capital 

The profitability of a product will be a function of the amount sold and the profit 
margin per policy.  Sufficient margins must be retained to ensure an adequate 
return on capital.  However, the product must still be priced at a level that will 
attract customers (in preference to competitors). 
 
The balance between these competing forces is a fundamental task for 
management. 
 
A company will want to ensure that the premiums charged for contracts will be 
sufficient to cover the benefits provided and the expenses in most foreseeable 
circumstances, with, for proprietary companies, a surplus to reward 
shareholders whose capital has been used to support the company. 
 

Question 7.2  

Describe what will happen if a product fails to satisfy each of the following criteria: 

● sufficient sales incentive to encourage distribution 

● priced to attract customer (in preference to competitors) 

● sufficient margins to ensure an adequate return on capital. 

 
 

1.5 Company culture in product style and price 

Consistency with other products 
 
The company may wish to ensure that the charging and benefit structures of a 
new policy are at least similar to any existing business. 
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4 Insurer as stakeholder: long-term care insurance 

In many countries, the wellbeing of individuals in their old age, and the funding 
of the finance required to provide care, are politically sensitive.  The insurer 
needs to have flexibility in contract design and the provision of benefits such 
that future changes in State attitude to long-term care will not cause loss that 
has not been costed.   
 
So, for example, the State might decide at some time in the future to charge for nursing 
as well as personal long-term care.  An insurer providing care benefits will face 
increased costs unless this can be controlled by virtue of the product design (eg by 
reviewing benefits and premiums) 
 
Also the policyholder perception that the contract provides care not cash, and 
the regulator’s interpretation of this promise may warrant margins in the future 
potential claims outgo.  The insurer must be aware of such future dangers. 
 
In other words, the insurer should allow prudently for possible extra claims outgo, if the 
regulators insist that benefits are enhanced beyond those intended by the insurer.  This 
may result from disputed claims, where the regulator rules in favour of the policyholder. 
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5 Insurer as stakeholder: private medical insurance 

The insurer exercises a great deal of pricing control in that these are short-term 
contracts and generally they can be re-priced annually.   
 
However, the insurer does not have complete control over benefit payouts since 
these indemnify the charges of a third party (usually a hospital plus surgeon plus 
anaesthetist).  The insurer may be able to agree fees for certain procedures with 
some providers in advance, especially if it is a large insurer.  Sometimes the 
patient is free to receive treatment wherever he or she decides (subject to policy 
limits); for other products the insurer will organise the patient’s treatment.   
 
For example, it is common for PMI policies to restrict claim payments to those that are 
“reasonable and customary”. 
 
An insurer may put in place a requirement of pre-authorisation where the 
policyholder is required to get both his/her treatment protocol and place of 
treatment approved before care begins.  In this way any limitation of cost 
reimbursement can be discussed prior to treatment. 
 
In most countries, medical inflation has far exceeded the rate of consumer price 
inflation with which customers may be more familiar.  This makes it hard for the 
insurer to convince the policyholder of the need for the annual price increases 
that the insurer needs to impose to maintain profitability.  The rate of medical 
costs inflation may be a function of many things, including: 

● an ageing population of policyholders 

● lack of sufficient supply of hospital beds or professional medical 
practitioners forcing up prices  

● the move to newer and more expensive treatments or drugs for certain 
conditions 

● a greater propensity for policyholders to claim following a perceived 
deterioration in State-provided healthcare. 

 
In addition, medical costs will increase as a result of increases in the salaries of medical 
staff and the cost of equipment. 
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6 Regulator as a stakeholder 

The regulator’s priorities are: 

● that insurers remain solvent 

● that consumers are considered in all decisions and that any 
disadvantages to consumers in terms of sales, administration and claim 
payment are minimised if not totally eradicated. 

 
It is a requirement that the insurer submits adequate and accurate reports to 
enable the regulator to assess the insurer’s integrity and solvency appropriately.  
The issues of solvency and reporting are considered elsewhere in this course. 
See also Chapter 9 for examples of general regulatory restrictions. 

To protect consumers, the regulator will be keen to see that the policy has clear 
and unambiguous wording, and that it offers a range of benefits that a 
purchasing customer might expect (from its title or from similar products in the 
marketplace).  For example, the interpretation of the titles “critical illness” and 
“long-term care” may be flagged as potential danger areas. 

The regulator is concerned that consumers are not misled.  This can be achieved by 
regulating the sales processes.  The insurer (or the agent acting of behalf of the insurer) 
is usually required to discover exactly what risks the consumer wants to insure, and then 
to explain clearly how the product being recommended meets these needs.  The 
regulator will often insist that the consumer is provided with a written document that 
explains clearly the key features of the policy that is being recommended. 

The product should represent reasonable value for money, relating premium to 
benefit and comparing costs with others available in the market. 

The sales processes will be monitored to ensure that an appropriate product is 
sold at the right level, taking into account customer needs and ability to pay, that 
there is no undue pressure to purchase (cooling-off periods, where the 
purchaser may change his/her mind, may be in place) and that promises made as 
regards the product are in keeping with the policy conditions. 

It should also be monitored that the product is sold to the intended target 
customer base.  If the product is sold to a wider range of customers than initially 
expected, it should be evaluated carefully whether the product is appropriate for 
these customers, meets their needs and is properly understood by them.  
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Question 7.15  

In most countries the sale of cars is not regulated, so why is it thought necessary to 
regulate the sale of health and care insurance? 

In some countries, the regulator may require premium increases on health 
contracts to have regulatory approval prior to implementation.   
 
This will be particularly important in countries where insurance is, to all intents and 
purposes, compulsory, and there are only a limited number of insurers. 
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This approach may be used in a new business model.  Instead of pricing individual 
model points, the insurer may decide to target total profitability, looking at the totality 
of model points representing the expected new business mix for the product, accepting 
some cross-subsidy inside that group of model points. 
 
If certain model points are unprofitable, the aggregate profitability of the 
business is then exposed to changes in mix (as well as volume) of the contracts 
sold. 
 
Sensitivity tests can be performed simply by varying the assumptions and 
iterations can be incorporated to produce the premium that meets the 
shareholders’ profit criterion.  (See Section 4.3.) 
 
Once acceptable premiums (or charges) have been determined for the model 
points, premiums (or charges) for all contract variations can be determined.  In 
other words, the model produced can then be applied to other model points to 
achieve the full set of premiums. 
 
For example, the insurance company might use the model point cashflow approach for 
pricing CI insurance policies with terms of 5, 10, 15 and 20 years for a variety of ages 
(say 20, 30, 40, 50) and premium sizes (£20, £50, £150, £250, £500).  Intervening terms 
may then be derived by interpolation.  The company will end up with a set of premium 
rates that should satisfy the profit criterion for every term, without the need to profit test 
all combinations of term, age and premium. 
 
Use of the cashflow approach in pricing 
 
This is now the most widely used approach for long-term insurance premium 
calculation, although it is not widespread for the private medical insurance 
market if the policy term is the traditional one year.   
 

Question 11.17  

Why do you think cashflow techniques are not generally used when calculating 
premiums for policies of one-year duration? 

 
For short-term annually renewable products, a formula approach is likely to be used in 
order to determine the premium required to meet expected outgo (and required profit) 
during the policy year.   
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However, cashflow techniques may be used for other purposes: 

● PMI business incurs higher expenses when a policy is first sold compared with 
its renewal, and it is usual to spread the cost of the high initial expenses over the 
expected number of renewals of the policy.  Cashflow modelling is sometimes 
used to quantify this. 

● Once a premium structure has been determined for a short-term product, 
cashflow techniques may also be employed to assess the adequacy of the 
proposed premiums over a longer term.  For example, the company may have a 
long-term profit criterion (eg based on the expected present value of future 
profits at a given risk discount rate) so the above techniques could be used over, 
say, a ten-year period.  Assumptions will be required for expected future renewal 
rates and premium increases.  This would be useful if the insurer wishes to limit 
premium increases to a given percentage each year, for example. 

 
There are more specific details on the pricing of products in Chapter 17. 
 

6.3 Cashflow approach to assessing profitability 

In this section, we consider how a cashflow model can be used to assess the profitability 
of existing business (ie how it might be used as an “existing business” model). 
 
The process 
 
To assess the profitability of existing business, the full policy data set may be 
used (ie the modelling may be done on a policy-by-policy basis). 
 
Alternatively, model points may be chosen to represent the existing business.  In 
this case, the model points used for any previous assessment may form a 
starting point, modified to allow for changes due to the new business taken on 
by the company and the business going off (ie through policies terminating). 
 
Another and more common approach is to redo the model point generation process from 
scratch based on the policy portfolio as it appears now.  This will be much less prone to 
error than adjusting previous model point files.   
 
The suitability of any model points used should be checked.  Where, as will 
usually be the case, the profitability of the business is being assessed at the 
same point of time as the supervisory reserves are calculated, one check is to 
use the model points to determine the supervisory reserves and then compare 
this value with the published value. 
 
For each policy or model point, the present value of projected cashflows can be 
obtained as in Section 6.2.  The discounting would be done using an appropriate 
risk discount rate, with similar considerations to those described in Chapter 16. 
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The risk discount rate to use for this purpose would normally be less than that used for 
product pricing, or in a new business model.  This is because some of the risks are 
reduced, in particular those due to new business volume and mix. 
 
Totalling across all policies (or scaling up the results of each model point and 
totalling these) will then give the expected profit from the existing business. 
 

Use of the cashflow approach in assessing profitability 
 
The discounted value of the future profits from existing business is often referred to as 
the “present value of future profits” or “value of in force business”.   
 
It can be useful to look at the present values of future profits at the following levels of 
breakdown: 

● by product 

● by product classes (eg group vs individual, or short-term vs long-term) 

● by distribution channel 

● by subsidiaries, if appropriate 

in order to compare their relative contribution to the company’s profitability. 
 
However, its prime use is as part of the calculation of the insurance company’s 
embedded value.   
 
Embedded value may be defined as: 
 
“the value of the future profit stream from the company’s existing business together 
with the value of any net assets separately attributable to shareholders”. 
 
Because the embedded value represents the sum worth of both the existing free assets 
net of liabilities and the future profits expected from in-force business, it is often 
regarded as the best measure of a company’s real worth for most purposes.  (An 
exception to this is when the company is being valued for sale, for which purpose the 
value of future new business – ie goodwill – becomes important, and is added to the 
embedded value to give what’s known as the appraisal value.) 
 
Embedded value and appraisal value are described in more detail in Chapter 13. 
 
In addition to assessing the profitability of existing business for the embedded value 
calculation, a healthcare insurance company would normally study such profitability by 
regularly profit testing the existing product range on the current pricing basis.  This will 
show if any products need to be re-priced due to altered financial, demographic or 
expense circumstances. 
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6.4 Cashflow approach to assessing return on capital 

The net cashflows for the model points described in Section 6.2 can be grossed 
up for the expected new business and used to assess the amount of capital that 
will be required to write the product.  This can be performed either on a 
regulatory or economic capital basis.  To this can be added any one-off 
development costs to the extent that they have not already been amortised and 
included in the expense cashflows used.   
 
This gives the total capital requirement, which can be compared with the profits 
expected to emerge from the product so as to determine the expected return on 
that capital. 
 
This is equivalent to the work performed on one model point in the above pricing 
context, but here a group of model points is examined in order to quantify the capital 
requirement and the return on that capital for all of the production expected from that 
contract.  A “new business model” will be used for this. 
 

6.5 Cashflow approach to determining capital requirements 

A “full model office” may be used in order to determine the capital required to write 
new business.  This might be combined with the initial profit testing of the product.  
The company might start with model points for new business (as described in 
Section 6.2). 
 
The net cashflows in respect of the model points, appropriately scaled up for the 
expected new business under the product, will be incorporated into a model of 
the business of the whole company (often called a “model office”). 
 
“Scaled up” here means multiplied up in order that the individual model point results 
represent the expected new business. 
 
The actuary can thus assess the impact in capital management terms (either on a 
regulatory or economic capital basis) of writing the product, by observing the 
modelled amount and timing of cashflows.  This may, if capital is a problem, lead 
to a reconsideration of the design of the product so as to reduce, or amend the 
timing of, its financing requirement. 
 
Both the new business and full office models will be useful for this purpose.  The 
capital requirement should also allow for any supervisory solvency capital required. 
 

Question 11.18  

Write down at least three disadvantages of writing capital intensive business. 
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If you are selling badly rated business you may sell a lot of it before realising it is loss 
making, whereas if your rates are too high, you will soon realise this (from observation 
of competitors’ rates) and you could quickly adjust them.   
 
(So in this case, you will need margins to guard against the risk that the incidence rate is 
under-estimated, eg assume incidence rates that are higher than best estimates.)   
 
The price ultimately charged, and the margins incorporated, will depend on a 
number of factors such as: 

● the competitive nature of the market, ie how competitive it is 

● the company’s USP (unique selling proposition) 

A company may be said to have a high USP if it is the only company in a market 
selling a particular product.  The lower the company’s USP, the more similar its 
products are to others sold in the market 

● the company’s attitude to risk 

● the credibility, accuracy, relevance and “up-to-date-ness” of the data 

● the size of the company’s free assets or parental guarantee. 
 

Question 13.5  

If the level of each of the above factors is increased, how will you expect to adjust the 
margins in your pricing basis? 
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3 Deriving assumptions for reserving purposes 

3.1 Introduction 

Reserving is covered in detail in Chapter 21.  It is sufficient here to understand that a 
company must carry out a valuation to demonstrate solvency to the regulatory 
authorities and to use in preparing its published financial results.  It may also perform 
an “internal” valuation, which will serve to give a more realistic idea of the exact 
position of the company than does the supervisory valuation. 
 

Question 13.6  

Which basis do you think would be appropriate for the purpose of demonstrating 
solvency and which basis do you think would be appropriate for an internal valuation?  

 
The assumptions used for determining reserves are considered below. 
 
 

3.2 General principles 

The starting point for reserving assumptions will be the expected future 
experience.  
 
The principles involved in deriving these assumptions will be equivalent to those 
used in deriving assumptions for pricing purposes – assuming that premiums 
are costed on a best estimate basis.   
 
Broadly, long-term insurance liabilities can be determined as the present value 
of future claims plus expenses (including commission) plus taxes (if 
appropriate), less premiums.   
 
It is then necessary to apply margins to these expected values so that the 
probability that the resulting reserves will prove to be inadequate is below an 
acceptably low figure.  What is acceptably low will depend upon the reason for 
valuing the contracts and any relevant legislation. 
 
The greater the margins that are employed in the assumptions, the more prudent 
is the calculation. 
 
It should be noted that, all else being equal, decreasing the discount rate 
increases the degree of prudence for a positive reserve (the opposite being the 
case for a negative reserve, where this is permitted). 
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The immediate question in building a suitable basis for determining reserves is the 
purpose of the valuation.   
 
Published valuations tend to be carried out for two distinct purposes:  

● for reporting company results, ie the “published accounts” (such as would be of 
interest to shareholders) 

● for supervisory purposes, ie the “solvency accounts”. 
 
The published accounts 
 
The assumptions used to determine the liabilities to be shown in an insurer’s 
published accounts should be consistent with the legislation and accounting 
principles governing the preparation of those accounts in the territory 
concerned.   
 
The following should be considered: 

● whether the accounts are to be prepared on a going concern basis or a 
break-up basis 

● whether the accounts are required to show a true and fair view 

● whether reserves are required to be assessed as best estimates or on 
some other basis, and precisely how the terms used are to be interpreted. 

 

The solvency accounts 
 
If separate accounts are required as part of the process of supervision of 
solvency, the rules governing the preparation of those separate accounts may or 
may not be the same as those that apply to the published accounts.   
 
They may, for example, be required to be prepared on a going concern basis or 
on a break-up basis.   
 
The accounts could also have to be prepared on a run-off basis.  This means assuming 
the company would continue to service in-force business but would cease to write any 
new business.  This contrasts with a break-up basis that assumes the company is wound 
up and policies with unexpired periods of cover are cancelled (probably with a 
proportion of the premium returned to the policyholder). 
 
Reference should be made to those rules and any guidance that may have been 
issued as to their interpretation. 
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There will almost certainly be some constraints on the assumption decisions for the 
purpose of preparing the solvency accounts.  These constraints might be: 

● specific, eg the valuation interest rate must equal the premium basis interest rate 

● more general, eg you do the valuation as you wish, subject to the final result not 
being lower than it would have been under a prescribed regulatory basis. 

 
In some countries (including those in the European Union), there has been 
movement towards a supervisory regime under which the base reserves are 
calculated on a best estimate or market-consistent basis, with additional risk 
margins held (see Chapter 21).   
 
So there are two main approaches to setting assumptions for supervisory reserves: 

● assumptions that include a margin for prudence, eg a low valuation interest rate 

● best estimate assumptions with a separate allowance for risk, eg a risk margin or 
minimum solvency capital requirement. 

 
Whichever of these approaches is used, the actuary should ensure that the overall level 
of reserves and solvency capital is prudent. 
 
Methods of calculating reserves and solvency capital are discussed in Chapter 21. 
 
 

3.3 Valuing liabilities on a best estimate basis 

Under different circumstances, the actuary will be called upon to provide “best 
estimates” of the likely future claims outgo.   
 
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 close to that used for new business pricing.   
 
A cashflow method would estimate, possibly case-by-case or possibly with some 
grouping, the amounts that need to be held now to meet future claims (including 
options), expense and tax outgo against the expected premium and investment 
revenue inflow. 
 
In other words, the cashflow method projects future income and outgo, and the present 
value of any shortfall would be the reserves needed to be held now. 
 
All experience items will be allowed for explicitly (expenses, persistency, 
investment return, morbidity, mortality).   
 
There would generally be no elimination of any negative reserves (unless 
regulations did not permit these to be held).   
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When setting reserves on a policy-by-policy basis, the calculated reserves on some 
policies might be negative, eg if the expected future premiums are more than sufficient 
to cover expected future claims and expenses.  If elimination of negative values applies, 
then these negative reserves would be set to zero. 
 

Question 13.7  

Why would there be no elimination of negative values when setting best estimate 
reserves? 

 
This method will generally be used when management wishes to have a best 
estimate of the company’s financial performance.  This might arise in 
circumstances where the insurer is to be sold or where directors wish to reward 
key staff for their specific contributions to the overall growth of the company.  
Regulatory reporting might also require base reserves to be calculated on a best 
estimate basis. 
 

Question 13.8  

Under what other circumstances might a best estimate of financial performance be 
appropriate?  

 
Mergers and acquisitions are discussed further in Section 4.4. 
 
The internal management accounts 
 
The principles to be followed in preparing internal management accounts are 
matters to be discussed and agreed with the insurer.  The aim is likely to be to 
produce expected values of the future experience, based on realistic 
assumptions.   
 
The managers will want to see a realistic picture of the financial state of the company 
that is not distorted by including margins in the assumptions.  Internal management 
accounts could be prepared for just about any purpose, for example to look at: 

● profitability 

● solvency 

● claims and exposure 

● expenses 

● reinsurance performance. 
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Question 13.9  

Suggest three other analyses managers are likely to require from time to time. 

 
 

3.4 Statutory reserving vs pricing assumptions 

In some countries it is standard practice to calculate premium rates using 
prudent assumptions and then to use the same assumptions to calculate the 
reserves for supervisory purposes.   
 
This approach was common for some types of business in Continental Europe. 
 
In other countries, it is standard practice to calculate premiums using 
assumptions that broadly reflect expected future experience, with the risks to the 
company being allowed for mainly through the risk discount rate.  If the 
supervisory regime in that country requires prudence in reserving assumptions, 
then it would not in that case be appropriate for the same assumptions to be 
used both for pricing and for reserving. 
 
That is, if we used the same assumptions for reserving as we used in pricing, then the 
reserves would not be prudent enough for supervisory purposes. 
 
However, as noted above, some regimes have been moving towards the use of 
best estimate assumptions in reserves.  In that case, the underlying basis could 
be the same for both pricing and reserving, but additional allowances for risk 
would be needed for each. 
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4 Deriving assumptions for determining the profitability 
of existing business 

4.1 Introduction 

The assumptions required for determining the profitability of existing business 
are considered below. 
 
The principles involved here are the same as those that apply to deriving 
assumptions for pricing purposes using a cashflow model.  However, this does 
not necessarily mean that the values for the parameters will be the same, in 
respect of a particular contract, for both purposes.   In particular, the allowances 
made for risk may be different. 
 
In addition the timeframe will be slightly different.  For pricing work, you often want 
assumptions that will be valid as from any start point over a non-trivial period of time 
(eg the next year or the next three years), to allow you to sit back and sell the product 
without having to reprice every month.  For embedded value work you can apply the 
most appropriate values as you see them from the start point of “now”. 
 
Regarding the allowances made for risk, the risk discount rate will probably be lower 
than in the pricing basis. 
 

Question 13.10  

Why is this? 

 
The profitability of existing business is often measured by the embedded value.  The 
value of the business as a whole, both the existing business and the future new business, 
is given by the appraisal value.  Before we consider the assumptions required to 
calculate these values further, we will describe in more detail how these calculations are 
performed.  
 
 

4.2 Purpose of embedded value 

The concept of embedded value is of most relevance to long-term insurance 
business. 
 
Embedded value (EV) is the present value of future shareholder profits in respect 
of the existing business of a company, including the release of shareholder-
owned net assets.   
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Embedded values are often used as a realistic assessment of the value of an insurer.  The 
embedded value not only recognises the value of any assets in excess of the reserves, 
but also recognises the value to the shareholders of future releases of the margins in 
those reserves. 
 
Examples of situations in which an EV is calculated include: 

● to establish the true worth of the business, possibly for internal 
management accounts or information 

● to include in published financial statements 

● to assess the major part of an appraisal value for sale or purchase 

● to analyse the value of future surpluses for reinsurance embedded value 
financing 

● to assess growth in EV for the payment of bonuses to staff or 
salespeople. 

 
[Embedded value financing is a type of financial reinsurance under which a 
reinsurer advances a loan (often expressed as commission) to an insurer, in 
return for a stream of future surpluses that will emerge from business in force, 
reflecting any prudence in the valuation basis.] 
 
 

4.3 Calculation of embedded value  

Embedded values have two parts: 

● shareholders’ share of net assets 

● present value of future shareholder profits. 
 
Embedded value can be calculated as the sum of: 
 
● The shareholder-owned share of net assets, where net assets are defined 

as the excess of assets held over those required to meet liabilities.   
 

These assets may be valued at market value or may be discounted to 
reflect “lock-in”, for example if they are required to be retained within the 
fund to cover solvency capital requirements.   

 
These net assets may have to be invested cautiously to ensure that the solvency 
capital requirements are met.  As a result, they will be expected to achieve a 
lower return than could be achieved with a less constrained investment strategy, 
and so they will be worth less than their market value to the shareholders.   
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Example 
 
An insurer is required to hold solvency capital of 100 in respect of a particular 
cohort of policies.  This capital is assumed to be locked in until all these policies 
mature in ten years’ time.  
 
The solvency capital is invested in assets earning only 4% pa.  However, the 
embedded value is calculated using a risk discount rate of 5% pa.   
 
The discounted value of the assets backing the solvency capital is then given by: 
 

 
10

10

1.04
100 90.874

1.05
¥ =  

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

 
● The present value of future shareholder profits arising on existing 

business.   
 

The process of determining this amount is similar to performing a profit 
test, bearing in mind that some elements will not be applicable (eg new 
business expenses).   

The expected future cashflows on the existing business are projected and used to 
estimate the expected future shareholder profit.  These future profits are then 
discounted back at an appropriate discount rate to determine their present value.   

The calculation may differ for different types of business.  For example: 

–  Conventional without profits business: the present value of future 
premiums plus investment income less claims and expenses, plus 
the release of supervisory reserves. 

–  Unit-linked business: the present value of future charges (including 
surrender penalties) less expenses and benefits in excess of the 
unit fund, plus investment income earned on and the release of any 
non-unit reserves. 

 
For without profits business, embedded value is effectively the release of 
any margins within the supervisory reserves relative to the assumptions 
used within the embedded value calculation.  It is important that the 
reserves used in the determination of net assets are consistent with those 
used in the determination of the present value of future profits. 
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Here, embedded value is just referring to the present value of future shareholder 
profits (PVFP) on existing business. 
 
If the assumptions used to calculate the supervisory reserves were exactly the 
same as those used to calculate the future cashflows in the EV calculation, then 
the profit emerging each year (and hence the PVFP) would be zero.  This is 
because net cashflow, plus investment income on the reserves would equal the 
release of reserves in each year. 
 
Therefore, the extent to which the two bases are different will be reflected in the 
PVFP calculation.  In the (more realistic) EV calculation, estimated future 
cashflows are likely to be higher than in the (more prudent) reserving basis.  
Hence, future profits will arise. 

 
Tax is allowed for within the calculation as appropriate. 
 

Question 13.11  

A block of endowment business has two years left until maturity.  The cashflows 
(premiums plus investment return less claims and expenses) expected at the end of the 
first and second years are 15 and –100 respectively. 
 
The insurer has assets of 120.  The current reserve is 100.  The insurer expects to hold a 
reserve of 110 at the end of the first year after allowing for the cashflow received at that 
time.  Calculate the embedded value of this block of business using a discount rate of    
8% pa.    

 
 

4.4 Appraisal value  

The starting point in valuing a long-term insurance company for merger or 
acquisition will be the embedded value.  However an important element of the 
price is likely to be goodwill, corresponding to the estimated profits expected 
from future business.   
 
The sum of embedded value and goodwill is generally known as “appraisal 
value”.  Further consideration of goodwill is beyond the scope of Subject ST1. 
 
 

4.5 Assumptions  

The key determinant in deciding on an EV basis is the purpose for which the EV 
is being calculated.   
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We will actually need two different bases in order to calculate an embedded value: a 
reserving basis and a projection basis. 
 
We need to know the reserves now in order to calculate the net assets (ie the assets less 
the reserves) and we need to know the reserves in the future in order to calculate the 
present value of future shareholder profits (as the change in reserves is part of the profit 
calculation).  Regardless of the purpose for which the EV is being calculated, we would 
always calculate the reserves using the supervisory reserving basis. 
 
We also need a projection basis that projects the company’s experience into the future.  
This basis will be used in the calculation of the present value of future shareholder 
profits.  Note that this projection basis has no impact on the shareholder-owned share of 
the net assets.  The company may wish to use a different projection basis depending on 
the purpose for which the EV is being calculated.  It is this projection basis that we 
discuss in the remainder of this section. 
 
If an embedded value is being prepared for published accounts or internal 
management accounts, then the principles to be applied in setting the 
assumptions are as outlined in Section 3 above. 
 
The calculation of embedded value for internal management accounts is likely to be 
carried out on a best estimate basis.  Given that the purpose of calculating an embedded 
value is to give a more realistic value of the insurer, then a best estimate basis is likely 
to be used for published accounts also, although regulations may require the 
introduction of a more prudent basis.  
 
Embedded value will be measured regularly (for example, quarterly) to see how the 
company is progressing, ie how the management is increasing the company’s worth to 
shareholders.  If possible the embedded value will be broken down into distribution 
channels, or subsidiaries, to measure their progress and so also the extent to which their 
management is contributing to the company.   
 
Projected embedded values will be used as a criterion in assessing any financial or 
strategic management decisions – for example, the choice between two strategies will 
be heavily weighted in favour of the one that generates the higher projected embedded 
value. 
 
If an appraisal value is being prepared as a sale value, then it is likely to be 
based on realistic assumptions without margins.  A purchase value may be 
based on cautious assumptions that include margins.   
 
As a result, a purchaser is likely to offer a lower price for the company than the seller 
thinks it is worth.  The final price agreed for the business will then depend on the 
relative bargaining power of the buyer and seller.  
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For embedded value financing, the reinsurer will also perhaps be restrained in 
deciding the amount of future ceding company cash flows that can be factored 
to a current commission payment.   
 
Embedded value financing involves the reinsurer making a loan to the insurer which is 
repaid from future profits.  If the future profits do not emerge as expected then the 
reinsurer will not be paid.  So the reinsurer is likely to perform this calculation using 
prudent assumptions.   
 
We will discuss these types of arrangement further in Chapter 25. 
 
The determination of bonuses for staff and salespeople could warrant a realistic 
or perhaps slightly prudent basis.  The actuary will need to be mindful of the 
greater unpredictability of health and care insurance business than of life 
insurance. 
 
The insurer will not want to pay bonuses to its staff now for business that turns out to be 
unprofitable in the future.  So a degree of prudence might be included in the basis to 
reduce the chance of this happening. 
 
Some insurers possess a small health and care portfolio in relation to their total 
business.  These insurers will align their assumptions to the bulk of their in-force 
business from the other areas of the insurance business in force. 
 
 

4.6 Allowing for risk 

Embedded value calculations need to include an appropriate risk margin to allow 
for the unpredictability of profit emergence for health and care insurance 
business. 
 
The purpose of an embedded value is to give a more realistic assessment of the value of 
the insurance company to its shareholders.  We might believe that a best estimate of the 
profit in the tenth year is 100, but this will not be worth as much to the shareholders as a 
risk-free cashflow of 100 in the tenth year.  So we need to reduce the embedded value in 
some way to reflect the risks of the business. 
 
The rate of interest used to discount the future streams of surplus will 
traditionally reflect the risk inherent in these amounts.  It should be noted that, 
all else being equal, increasing the discount rate increases the degree of 
prudence. 
 
So one possible way of allowing for risk is to use a risk discount rate that is higher than 
the risk-free rate.  The more risky the future profits, the higher the risk discount rate 
should be. 
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A stochastic or market-consistent approach may be adopted.   
 
A stochastic projection would highlight the range of possible values that future profits 
might take. 
 
Under the market-consistent approach we would use the risk-free rate as the discount 
rate.  We would assume that investments earned the risk-free rate (regardless of whether 
we intend to invest in the risk-free assets or not).  A risk margin would be deducted 
from the embedded value to reflect non-investment risks, eg by using the cost of capital 
approach described in Chapter 21. 
 
Subject to the other considerations noted above, the EV experience assumptions 
may be the same as those used in pricing. 
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Chapter 13 Summary 
 
General considerations when setting assumptions 
 
When setting assumptions, it is important to: 

● consider the use to which the assumptions will be put 

● take particular care over assumptions with the most financial significance 

● achieve consistency between the assumptions 

● consider any legislative or regulatory constraints 

● consider the needs of the client 

● ensure that the parameters are produced accurately from the data 

● ensure that the data used to derive assumptions are relevant to the insured lives 

● ensure that bases used are flexible to reflect changing risk circumstances. 
 
Deriving assumptions for pricing purposes 
 
The starting point is a best estimate basis for the assumptions, however, margins will be 
necessary to guard against adverse future experience.   
 
Where a cashflow model is being used, the risk from adverse future experience may be 
allowed for: 

● through assessing what margins to apply to the expected values 

● through using a stochastic approach 

● through the risk element of the risk discount rate. 
 
The margins incorporated and the price charged will depend on: 

● the competitive nature of the market 

● the company’s USP 

● the company’s attitude to risk 

● the credibility, accuracy, relevance and “up-to-date-ness” of the data 

● the size of the company’s free assets or parental guarantee. 



Page 24 ST1-13: Assumptions (1) – General considerations 

© IFE: 2016 Examinations The Actuarial Education Company 

Deriving assumptions for reserving purposes 
 
Again, the starting point is a best estimate basis for the assumptions. 
 
For some purposes – including the published accounts and the statutory solvency 
accounts – margins may be incorporated.  Consideration will need to be given to 
whether the accounts are being produced on a going concern or break-up basis, whether 
they are required to give a true and fair view and whether there is any legislation or 
guidance on the basis or assumptions to use. 
 
For other purposes – including the internal management accounts – margins may not be 
needed. 
 
It is common in some countries to price prudently and then to define the reserving basis 
as the pricing basis.  In other countries, premiums are calculated using a realistic basis, 
with risks to the company being allowed for through the risk discount rate assumption. 
 
Deriving assumptions for determining profitability 
 
The basis used is likely to be fairly realistic, although it will depend on the specific 
purpose. 
 
Embedded value is the present value of shareholder profits in respect of the existing 
business of a company, including the release of shareholder-owned net assets. 
 
Appraisal value is the sum of embedded value and goodwill and is often used when 
valuing a long-term insurance company for merger or acquisition. 



ST1-13: Assumptions (1) – General considerations Page 25 

The Actuarial Education Company  © IFE: 2016 Examinations  

Chapter 13 Solutions 
 
Solution 13.1  

The demographic assumptions include: 

● IP claim inception rates and recovery 

● CI claim incidence rates 

● LTCI claim inception rates and any further transition probabilities 

● PMI claim incidence rates 

● mortality rates 

● lapse rates. 
 
The financial assumptions include: 

● benefit amount and benefit inflation 

● expenses and expense inflation 

● commission and clawback (of commission) 

● investment return 

● taxes. 
 
Other assumptions include: 

● new business volume and mix 

● reserving and capital requirements 

● risk discount rate 

● profit criteria. 
 
 
Solution 13.2  

Morbidity experience and non-renewal or lapse rates – The higher the level of lapses, 
the greater the opportunity for selective lapsing, where better risks leave, causing the 
morbidity experience for the business as a whole to deteriorate. 
 
Morbidity experience and claim expenses – With claim expenses such an important 
issue for healthcare insurance, it is key that our assumptions for these are consistent 
with the assumptions that determine claim volume. 
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Morbidity experience and investment return – Claim inception rates (and termination 
rates, where applicable) will be affected by the general economic climate, which in turn 
will be related to the investment return assumption. 
 
New business volumes and fixed expenses – The loading for fixed expenses will reflect 
the expected volumes of new business.   
 
Business volumes and lapse / non-renewal rates – The lapse and non-renewal rates will 
also affect volume.   
 
Lapse / non-renewal rates and investment return – Lapse / non-renewal rates can be 
affected by the general economic climate, which will be one of the major factors behind 
the investment return assumption.  (Note that lapses may also be affected by 
discontinuance terms and renewal commission levels.) 
 
Investment return and inflation – The long-term relationship between the rate of 
expense inflation, benefit inflation and the rates of return on different types of assets 
must be valid.  (However sometimes you do not need to make assumptions about future 
investment conditions – eg when there is no reinvestment risk.) 
 
 
Solution 13.3  

The company will end up selling two fairly similar products, at the same time, of which 
one must be expensive relative to the other.  If the market is competitive, this might 
affect consumers’ buying and discontinuance behaviour:   

● more of the cheaper product might be sold relative to the other  

● holders of the more expensive product may lapse their existing policies and take 
out new cheaper ones, to the disadvantage of the company  

● policyholders could feel aggrieved at the perceived inequity, with resulting bad 
publicity for the company, and ensuing marketing risk 

● the company’s profits will become more sensitive to the type of business sold 
(ie its profits will be at an increased risk from changes in the mix of new 
business). 
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Solution 13.4  

In a health and care context, experience rating is most likely to be used for group 
insurances.  The past experience of the scheme in question will play a key part in 
determining the premium for the next year. 
 
For individual business, no claims discounts (which are a specific type of experience 
rating) may be used for PMI (and possibly also IP insurance). 
 
 
Solution 13.5  

If the market became more competitive, margins in the pricing basis would need to be 
reduced. 
 
If the company’s USP was increased, margins could be increased. 
 
If the company became more risk averse, margins would be increased. 
 
If the credibility, accuracy, relevance and “up-to-date-ness” of the data improved, the 
margins could be reduced. 
 
If the size of the company’s free assets or parental guarantee increased, margins could 
be reduced. 
 
 
Solution 13.6  

When demonstrating solvency, it is usually desirable to adopt a prudent approach.  This 
may be achieved by starting with a best estimate basis and then adding margins. 
 
For internal valuations, it is important that the results are realistic, so a best estimate 
basis may be appropriate. 
 
 
Solution 13.7  

Eliminating negative reserve values is prudent, and we have said that management 
wants the reserves to be calculated on a best-estimate basis. 
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Solution 13.8  

● for the internal management accounts 

● to help in setting investment strategy 

● to assist with the assessment of reinsurance arrangements 
 
 
Solution 13.9  

● movement analyses (eg number of new policies, lapses etc) 

● investment performance 

● results split by source of business 
 
 
Solution 13.10  

Part of the uncertainty that contributes to the risk margin (risk premium) in the pricing 
basis is due to the uncertainty of future volume of sales and the mix of business.  This 
uncertainty has been removed if we are considering existing business. 
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Solution 13.11  

Recall that the embedded value has two parts. 
 
The net assets are the excess of the assets over the liabilities.  Hence, the net assets are 
20. 
 
The shareholder profit in each year will be the cashflow less any increase in the 
reserves. 
 
At the end of the first year, the cashflow is 15, and the reserves increase by 10.  Hence, 
the shareholder profit is 5.   
 
At the end of the second year, the cashflow is –100, but the reserves have decreased by 
110 (the reserve is zero after the payment of the claims at the end of the policy).  Hence, 
the shareholder profit is 10.   
 
The present value of the shareholder profit at a risk discount rate of 8% is then: 
 

2

5 10
13.2.

1.08 1.08
+ =   

 
The embedded value is the sum of the net assets and the present value of the shareholder 
profit, and so in this case equals 33.2. 
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3.2 Statistical estimates 

Statistical estimation is appropriate for particular types of homogeneous claims 
where the portfolio is large enough and the experience is deemed to be stable.   
 
Outstanding claims are assessed “en masse” in relatively homogeneous 
cohorts, based on historical trends and patterns, adjusting for known or 
anticipated future changes.  The portfolio might be segmented by contract type, 
by distribution type or by geographical region and a statistical distribution fitted 
to the past experience to estimate the claims incurred from the earned premium 
(which is generally a better unit of exposure than man-years).   
 
Current claims provisions are then derived from the model by applying the 
relevant premium earned and adjusting for trends in incidence and in cost. 
 
You will have been introduced to the main statistical methods used in Subject CT6.  For 
example, run-off triangles using the basic chain ladder technique is an example of such 
a statistical method.  
 
The above model can incorporate the provisions for IBNR, if this has been 
established appropriately, ie IBNR claims included separately in the historic 
compilation. 
 
In other words, the statistical model we use to calculate the reserves for reported claims 
may automatically include the calculation of our IBNR reserves, as long as the data we 
have used is appropriate. 
 
This will normally be a minor issue for PMI, as IBNR will be small.   
 
 

3.3 Long-term insurances 

In almost all forms of long-term insurance, the amount of benefit payable is 
known once a claim is submitted.  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.   
 
Where benefits are paid as an income (income protection or long-term care 
insurance, for example), the actuary will normally use statistical methods.  Case 
estimation would only be used for very small volumes of claims, where the 
reserve can be determined by asking the claims manager to estimate the likely 
duration of each claim. 
 
Most of the long-term insurance provisions held are in respect of future claims, 
acknowledging that a level premium (or one increasing at a similar rate to the 
benefit) is being paid to cover an increasing probability of claim.  
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The probability of a claim normally increases as the policyholder’s age increases. 
 
The actuary may utilise deterministic or stochastic models in order to estimate 
potential future claims outgo and thus set current provisions.  For further detail 
see Section 3 of Chapter 11. 
 
 

3.4 Short-term insurances 

Private medical insurance is essentially 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.   
 
The approach that is usually adopted to estimate the amount of claim is one of 
statistical estimation, though certain large or unusual claims will warrant 
reserves on a case-by-case basis.   
 
Statistical estimation involves calculating expected total claim amounts for outstanding 
claims based on relevant past experience.  However, each claim is unique in that many 
different claim causes can arise, and so the cost of treatment for such claims can vary 
considerably.  The (relatively few) large outstanding individual PMI claims can 
therefore significantly distort the average cost per claim, so it is more sensible to 
exclude these from the bulk of typical claims and value them separately using case 
estimation. 
 
Case-by-case estimation is generally more important for smaller PMI insurers, 
due to the greater potential impact of a large claim. 
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4 Solvency capital requirements 

4.1 Purpose 

It is usual for insurance supervisors to require that an insurer maintains at least 
a specified level of solvency capital in addition to the reserves or technical 
provisions held.   
 
This solvency capital can be seen as providing an additional level of protection 
to policyholders. 
 

Question 21.10  

Suggest two broad areas of risk where such solvency capital protects policyholders. 

 
The level of solvency capital required under regulation may be specified as a 
formula, or it may be based on a risk measure such as Value-at-Risk (VaR). 
 
A simple formula might set the solvency capital as 3% of the reserves to cover a fall in 
asset values and 0.3% of the sum at risk to cover adverse morbidity experience.  We 
will cover the Value-at-Risk approach in more detail in Section 4.3. 
 
 

4.2 Interplay between reserves and solvency capital requirements 

In considering the adequacy of the reserves that have been set up, it is important 
to do this within the context of the solvency capital requirements and not in 
isolation.  Similarly the adequacy of the solvency capital requirements cannot be 
looked at in isolation of the reserving requirements. 
 
Practice on the relative balance between the two components varies between 
countries and regulatory jurisdictions.  In some, reserves are set up on a 
relatively realistic basis, ie with relatively small margins from the expected 
values, but there is a requirement for a substantial level of solvency capital 
determined using risk-based capital techniques.   
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The aim of risk-based capital is to establish the extra amount of capital required to 
protect the insurer from the risks listed in Solution 21.10.  So, we are aiming to 
calculate the “required capital” in the diagram below (which we first introduced at the 
start of this chapter): 

Value of 
assets 

Value of 
liabilities

Available 
capital Required 

capital

Free capital

 
 

In other countries, reserves are set up on a relatively prudent basis, ie with 
relatively large margins, but with a relatively small solvency capital requirement 
that is not specifically related to the risks borne by the company … 
 
… although there is usually some relationship! 
 
So, for the same insurer as above, the split of the assets into the various liability 
components might now look more like this:  

Value of 
assets 

Value of 
liabilities

Available 
capital

Required capital

Free capital

 
 

4.3 Value at Risk approach 

An example of a risk-based solvency capital requirement approach is the use of 
a VaR measure, normally expressed at a minimum required confidence level 
(eg 99.5%) over a defined period (eg one year). 
 
So the insurer calculates the amount of capital it needs so that its assets will exceed its 
liabilities in one year’s time with a probability of 0.995, say.  
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For example, a VaR of £10 million over the next year with a 99.5% confidence level 
means that there is only a 0.5% probability of losses being greater than £10 million over 
the next year. 
 

The supervisory balance sheet (which would typically be on a market-consistent 
basis for this type of approach) is subject to stress tests (or “shocks”) on each 
of the identified risk factors, at the defined confidence level and over the defined 
period.  The (market-consistent) surplus is then recalculated at the end of the 
period. 
 
The insurer determines an adverse outcome (or shock) for the next year that it considers 
to be so severe that an even more extreme outcome would only occur with probability 
0.005 (ie only 0.5% of the time).  For example, the adverse outcome might be a fall in 
the value of the stock market of 35% over the year.   
 
The insurer then projects its assets and liabilities at the end of the year under this shock.  
The risk-based capital is then the amount of capital required to be held at the start of the 
year, that will ensure its assets are no smaller than its liabilities at the end of the year, on 
the assumption that the shock happens.  Any excess of the insurer’s available capital 
over its required capital is called free capital or free surplus.  
 

Example 
 
Consider an insurer with assets currently worth 100 and liabilities of 80, so the current 
surplus is 20.  
 
A stress test leads to revised values of assets of 85 and liabilities of 76, so the surplus is 
now only 9 and the capital required is 20 – 9 = 11. So we have assets of 80 backing the 
reserves, 11 backing the capital requirement, and 9 that is free surplus. 

 

Profits-10

Probability

0.5%
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Other possible methods of calculation may exist, such as the “run-off” method, 
which looks at the amount of capital needed at outset to ensure a firm’s ability to 
cover its liabilities until the last policy has gone off the books, allowing for 
suitable stresses to the risk factors. 
 
So instead of projecting over one year, the insurer projects its assets and liabilities until 
the last in-force policy has ceased.  New business is ignored.  The insurer determines 
the amount of capital that needs to be held at outset so that assets will exceed liabilities 
with an appropriate probability.  
 
Applying stress tests to each different risk factor gives a capital requirement for 
each separate risk in isolation.   
 
It would be usual to calculate separate shocks for morbidity, expenses and so on.  In this 
way the insurer could calculate that it needed say £100 million of capital to cover 99.5% 
of morbidity risks and £20 million of capital to cover 99.5% of expense risks.  It may 
have calculated these figures by shocking morbidity rates by 1% and then a separate 
calculation which shocked expenses by 10%. 
 
An alternative would be to determine a single scenario with 99.5% confidence which 
involved simultaneously shocking morbidity, expenses, investment return, withdrawals 
and so on.  However, this alternative approach is currently too computationally difficult 
to perform, so the separate stress test approach is used instead.   
 
In order to arrive at an aggregated capital requirement reflecting all risks, these 
need to be combined in a way which reflects any diversification benefits that 
exist between the various risks (ie the degree to which individual risks are 
correlated).   
 
The insurer could have calculated the amount of capital to hold as the sum of the capital 
amounts under each of the separate stress tests.  So it could hold £120 million in respect 
of morbidity and expenses.  However, this would be too much as it is unlikely that the 
morbidity and expense shocks would happen at the same time, ie these risks are not 
perfectly correlated so the insurer can hold a smaller amount of capital to reflect the 
diversified portfolio of risks that it is exposed to. 
 
This may be done through the use of correlation matrices (noting that, under the 
extreme event conditions being tested, correlations may differ from those 
observed under “normal” conditions) or by copulas, for example.   
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Using a correlation matrix approach, the aggregated capital requirement can be 
calculated as follows: 
 

 Aggregated capital requirement ij i j
i j

Corr Cap Cap= ¥ ¥ÂÂ  

 
where: 
 
 iCap  = capital requirement under risk i 

 
 ijCorr  = correlation between risks i and j. 

 
The following table shows a simplified example of a correlation matrix for an insurance 
company selling term assurance business.  So for example, the correlation between 
morbidity risk and expense risk is 50% in this case.  In practice, the correlation matrix 
will include many more risks. 
 

 
 

j  
 

i M
or

bi
di

ty
 

L
ap

se
 

E
xp

en
se

 

Morbidity 100% 0% 50% 

Lapse 0% 100% 50% 

Expense 50% 50% 100% 

 
Table 20.1 – Correlation matrix example 

 

Question 21.11  

Using the table above, calculate the aggregated capital requirement if the separately 
calculated capital requirements are as follows: 

 capital requirement for morbidity risk = £100 million 

 capital requirement for lapse risk  = £10 million 

 capital requirement for expense risk  = £20 million. 
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It should also be recognised that a combination of a certain subset of events 
happening at the same time, with an overall probability level of 1 in 200 (for 
example), may produce a higher capital requirement than combining all of the 
individual capital requirements for separate 1 in 200 events using a correlation 
matrix.   
 
This is caused by the “non-linearity” and “non-separability” of individual risks, 
the latter referring to the ways in which risk drivers interact with each other.  
Separate allowance needs to be made in the capital requirement calculation for 
these effects. 
 
The linearity property means that the capital required is a linear function of the risk 
drivers.  For example, if a fall in interest rates from 5% to 4% leads to a £10m increase 
in required capital, then the linearity property might imply that a fall in interest rates 
from 5% to 3% would lead to a £20m increase in required capital.   
 
However, in practice we see non-linear relationships between the capital required and 
the risk drivers.  For example, consider an endowment policy with an option that an 
annuity can be purchased at a guaranteed rate of 3.5% interest.  If interest rates fell from 
5% to 4% the liabilities might increase by only a modest amount.  However, if interest 
rates fell from 5% to 3%, the guarantee would bite and a large number of policyholders 
would exercise the option, leading to a very substantial increase in liabilities (and hence 
a very large increase in the capital required to withstand this event). 
 
The concept of non-separability means that we cannot consider different risks separately 
from each other.  For example, we might believe that fixed-interest government bond 
yields have a relatively low correlation most of the time with the credit risk of corporate 
bonds.  However, in the economic crisis of 2007/2008 government bond yields fell to 
very low levels at the same time as credit risk increased sharply for corporate bonds.  So 
when we calculate the VaR we must consider how risk drivers interact with each other.   
 
So, as the risks in practice show non-linearity and non-separability, and these effects 
generally lead to higher capital requirements, the capital requirement calculated using a 
correlation matrix will be too low unless it is adjusted upwards to allow for these two 
effects.   
 
Typically stochastic models are used to quantify the capital requirements in 
relation to economic risks.  The probability distribution used should properly 
reproduce the more extreme behaviour of the variable being modelled, both in 
the size of the tail of the distribution and, where appropriate, in the path taken 
during the simulation period.   
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So, if we are calculating the VaR for investment risk at the 99.5% confidence level, we 
need to be able to determine an investment return that is so low that a lower return 
happens with a probability of only 0.5%.  However, we may also need to know how the 
investment return will have changed over time, eg as this will affect the level of unit-
linked charges. 
  
For capital requirement projections, a “real world” asset model would typically 
be used (see Chapter 11) and this should be arbitrage free.   
 
We use a real world calibration as we want to investigate the true probability of events 
occurring when we consider the confidence level in the VaR calculation. 
 
It is generally appropriate to calibrate such models with reference to actual 
historic parameters, but advanced techniques may be required to ensure 
appropriate fit to the tail of a distribution, to ensure that the distributions do not 
understate the frequency of more extreme outcomes.   
 
This is very difficult to do in practice and a discussion of the techniques used is beyond 
the scope of this course.  The key thing to remember is that although we may be able to 
obtain a distribution that has a good fit to the data around the mean, this is not the part 
of the distribution that we are interested in to calculate a VaR.  A 99.5% confidence 
level is equivalent to looking at a 1 in 200 year events, and it is difficult to extrapolate 
such events from only a few decades of actual data. 
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5 Market-consistent reserves 

5.1 Market-consistent methodology 

As described in Subject CA1, a “market-consistent” approach (sometimes 
referred to as a “fair valuation”) can be taken when setting reserves, with assets 
also being valued at market value.   
 
In theory, a market-consistent value of a liability is the price that someone would charge 
for taking responsibility for (ie ownership of) the liability, in a market in which such 
liabilities are freely traded.  In the usual absence of such a market, an approximate 
approach has to be taken. 
 
To determine the liabilities, future unknown parameter values and cashflows are 
set so as to be consistent with market values, where a corresponding market 
exists.   
 
For example, the expected cashflows on an immediate needs long-term care contract, 
allowing for mortality, could be projected.  We can calculate a market-consistent value 
for the immediate needs contract by valuing the cashflows as the maturity proceeds of a 
series of zero coupon “risk-free” bonds of matching terms.   
 
One way of calculating the value of the liability is then to work out the current total 
price of the assets (the zero coupon bonds) that need to be bought in order to generate 
these cashflows exactly.  In other words, we devise a portfolio of assets whose 
cashflows exactly replicate those of the liabilities, and then the current market price of 
this “replicating portfolio” becomes the market-consistent value of the liabilities. 
 
Equivalently, we could produce the (same) market-consistent valuation by discounting 
the cashflows at current risk-free rates of interest. 
 
In particular, assumed 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.   
 
A financial economist would argue that the value of the liabilities is the same regardless 
of whether we actually back our long-term care contract with the risk-free asset or not 
because the choice of assets has no impact on the size of benefits paid.   
 
Of course, if we invested in risky assets we would hope that they would give a higher 
return, but they also have higher risk.  We will allow for this risk in the solvency capital 
calculation described in Section 4. 
 
“Risk-free” rates may be determined based on government bond yields or on 
swap rates.   
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We would actually use different discount rates for cashflows at different durations, if 
this were necessary to reflect current market yields.  For example, if the yield curve 
slopes upwards, we would use a higher “risk-free” rate to discount cashflows that occur 
in ten year’s time than in two year’s time. 
 
Whether the risk-free rates are based on government bond yields or swap rates, 
it may be appropriate to make a deduction to allow for credit risk.   
 
The market-consistent approach is based on risk-free rates, but swaps are not entirely 
risk free as one of the counterparties might default (although some form of collateral 
arrangement will reduce this risk substantially).  Even government bonds are not 
entirely risk free, eg we have seen many countries lose their AAA credit rating in recent 
years.   
 
It would generally only be appropriate to use swap rates if there is a sufficiently 
deep and liquid swap market in that country, where “deep” means that the 
market is of sufficient capacity that large trades would not materially affect the 
prices. 
 
An interest-rate swap is a contract where one party agrees to pay a series of payments 
based on a fixed interest rate in exchange for a series of payments made on a variable 
rate of interest (usually the prevailing interest rate on short-term deposits in the market).  
 
The fixed interest rate in the swap agreement will vary depending on the term of the 
swap.  For example, the agreement might be to pay a fixed rate of 2% for a two year 
swap, but 3% for a ten year swap.  We can then use these swap rates to derive risk-free 
rates as an alternative to using the yield curve of government bonds.    
 
Market-consistent valuation methods have been increasing in importance in 
some countries.   
 
 

5.2 Illiquidity premium 

It may be possible to derive the market-consistent discount rate from corporate bonds 
rather than government bonds.  At first sight this might appear to be an odd thing to do, 
because corporate bonds are more risky than government bonds.  Firstly, corporate 
bonds usually have a higher probability of default than government bonds.  Secondly, 
corporate bond prices tend to be more volatile than government bond prices 
(ie corporate bonds are less liquid), which can be a problem if we want to sell the bond 
before its maturity.    
 
Corporate bonds typically have a higher yield than risk-free (eg government) 
bonds, where this reflects both the greater default risk and the relative illiquidity 
of such assets.  The latter contributes the “illiquidity premium” to the yield. 
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Investors will require a higher expected return on an asset to compensate them for any 
additional risks, eg the higher probability of default on a corporate bond compared to a 
government bond.  The illiquidity premium (often confusingly called the liquidity 
premium) is the extra return that investors require to compensate them for the risk of 
greater price volatility of corporate bonds.  
 
Even under a market-consistent approach, it may be possible in some 
jurisdictions to take credit for the illiquidity premium and thereby discount 
liabilities at a higher yield than the risk-free rate within the supervisory valuation.   
 
For example, the yield on government bonds might be 4%, but the yield on corporate 
bonds might be 7%.  We might believe that the market requires an extra yield on 
corporate bonds of 2% to reflect default risk and 1% to reflect illiquidity.  Some 
jurisdictions would then set the market-consistent discount rate at 5% (the 4% “risk-
free” government bond yield plus the 1% illiquidity premium). 
 

Question 21.12  

What would be the impact on an insurance company’s solvency position if the 
supervisory authority changed its rules to allow the insurance company to take credit for 
the illiquidity premium described above? 

 
This would normally be restricted to long term predictable liabilities for which 
matching assets can be held to maturity.  Since the insurer is not exposed to the 
risk of changing spreads on such assets (although is still exposed to default 
risk), it may be permitted to increase the risk-free discount rate accordingly.   
 
The above paragraph is important, because it explains why we can take credit for the 
illiquidity premium.   
 
If we match our long-term care cashflows with bonds of appropriate term, then we do 
not care about any subsequent price volatility as we will be holding the bonds to 
maturity.  So in a sense, the extra return on these bonds from the illiquidity premium is 
a “free lunch” because we are not exposed to the liquidity risk. 
 
However, the insurance company is still very much exposed to the risk that the bonds 
default, and so we shouldn’t include the default risk premium in our risk-free discount 
rate. 
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The Core Reading tells us that we can normally only use the illiquidity premium in this 
way for long-term predictable liabilities.  The cashflows on a large block of immediate 
needs long-term care contracts might be reasonably predictable if we have a reliable 
estimate for future mortality rates.  However, other classes of business are much less 
predictable because of the possibility of withdrawal.  For example, we could hold bonds 
to match the expected benefit payments from a pre-funded long-term care contract, but 
we would be exposed to the price volatility of these bonds if we subsequently had to sell 
the bonds to pay a surrender value.     
 
Where this practice is permitted (within a market-consistent supervisory 
valuation regime), there would normally be strict rules about how and when it 
can be applied. 
 
For example, the supervisory authority may restrict the types of contract for which an 
illiquidity premium is allowed (as described above).  It might also restrict the 
investment strategy, eg there may be a requirement that bonds are held to maturity. 
 
 

5.3 Risk margin 

The approach described in Section 5.1 is strictly only appropriate for cashflows that are 
of known and certain amounts. 
 

Question 21.13  

So why will the approach described in Section 5.1 not actually give the correct market-
consistent value for the immediate needs long-term care contract described earlier? 

 
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 (ie of such capacity that large trades would not materially affect 
the prices) and liquid market in which to trade or hedge such risks.   
 
In some cases it may be possible to use some market-consistent indicators for setting the 
assumptions.  For example:  

 the mortality and morbidity assumptions could be determined from the risk 
premium rates quoted by reinsurance companies 

 the expense assumption could be determined by reference to expense agreements 
available in the market, eg from third party administration companies. 
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However, there are a number of reasons why the examples given above might not be 
used in a market-consistent valuation.  For example, it is unlikely that third party 
administration companies or reinsurers would provide a quote unless the insurance 
company actually intended to use their services.   
 
So with uncertain cashflows, the approach is to project their expected future amounts 
and then discount these as if they were known and certain, according to the principles in 
Section 5.1.  So, in the case of the immediate needs long-term care cashflows, we would 
first need to multiply the future benefit payments by some assumed survival 
probabilities, ie using an appropriate mortality assumption. 
 

Question 21.14  

If we projected cashflows using best-estimate assumptions for these variables, the value 
we would obtain for the liabilities would not be correct.  Explain whether the value 
obtained would be higher or lower than the actual market-consistent value.  

 
It is therefore likely that a risk margin would be included in respect of such 
assumptions, due to the inherent uncertainty.  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. 
 

Question 21.15  

Again for the immediate needs long-term care example, should we use (appropriately) 
higher or lower mortality rates than best estimate in order to produce a market-
consistent valuation?  

 
Alternatively, an overall reserving margin in respect of these risks could be 
determined using the “cost of capital” approach.   
 
In summary, the “cost of capital” method for determining the additional risk margin is 
as follows: 

 firstly project the required capital at each future time period (ie the amount 
required in excess of the projected liabilities) 

 multiply the projected capital amounts by the cost of capital  

 discount using market-consistent discount rates to give the overall risk margin. 
 
This is discussed in more depth below. 
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This involves first projecting forward the future capital that the company is 
required to hold in respect of these risks, where this is determined at the end of 
each projection period (eg year) during the run-off of the business.  The 
projected capital is determined according to the relevant regulatory basis, and is 
the amount required to be held in excess of the projected liabilities at each 
period. 
 
So we calculate the amount of capital we are required to hold in excess of our best 
estimate of the liabilities. 
 
These projected capital amounts are then multiplied by a cost of capital rate.  
This rate can be considered to represent the cost of raising incremental capital 
in excess of the risk-free rate, or alternatively it represents the frictional cost to 
the company of locking in this capital to earn a risk-free rate rather than being 
able to invest it freely for higher reward.   
 
The providers of capital (eg shareholders in a proprietary company) could have invested 
their money in shares earning 9% say, but instead they are backing the capital 
requirements with bonds earning 3% say, which implies a cost of capital of 6%.  
 
There may also be other frictional costs, such as tax, which also affect the cost of 
capital. 
 
It may for example be determined as the excess of the weighted average cost of 
capital over the risk-free rate, and hence may be term dependent.  In some 
calculations it is a specified fixed rate (eg 6% per annum in Solvency II, the 
regulatory reporting environment applicable to the European Union). 
 
The product of the cost of capital rate and the capital requirement at each future 
projection point is then discounted, using market-consistent discount rates, to 
give the overall risk margin: 
 

 Risk margin = 
( )1

t t
t

t t
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r
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+
Â  

 
where tk  is the cost of capital “charge” for time t, tC  is the required capital at 

time t and tr  is the risk-free interest rate for maturity t. 

 
So tk would be 6% for the example mentioned above. 

 
For some chosen regulatory frameworks the projection of required capital can be 
relatively straightforward, for example where it is defined as a fixed percentage 
of reserves.   
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However, for others it can be complicated if the calculation of required capital 
itself requires projections, stochastic modelling and/or application of correlation 
matrices.   
 
We saw how a correlation matrix could be used in Section 4.3.  
 
It is complex enough to use the above approaches to calculate the solvency capital 
required now.  However, the cost of capital approach requires us to project the capital 
required tC  at each future point in time too.    

 
In such situations, a simplified approach can normally be used.  This might 
involve selecting a driver (eg reserves or sum at risk) which has an 
approximately linear relationship with the required capital or its components.  
The initial capital requirement can be expressed as a percentage of that driver, 
and the projected capital is then approximated as the same percentage of the 
projected values of the driver.   
 
If we observed that the capital requirements tended to be approximately 10% of the 
reserves, then we would set tC  to be 10% of the reserves in the calculation of the risk 

margin above. 
 
In practice, more sophisticated methods using a combination of drivers and 
correlations may have to be used.     
 
It is highly unlikely that our simple model based on the reserves will be accurate 
enough.  However, we may get a reasonably good fit by considering a combination of 
drivers, eg by using the projected values of the reserves, sum at risk, interest rates, 
inflation and so on. 
  
You may hear these methods being described as proxy models or light models as they 
are a simpler alternative to the full model used to calculate the current solvency capital.   
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6 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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7 End of Part 4 

What next?   
 
1. Briefly review the key areas of Part 4 and/or re-read the summaries at the end 

of Chapters 17 to 21. 

2. Attempt some of the questions in Part 4 of the Question and Answer Bank.  If 
you don’t have time to do them all, you could save the remainder for use as part 
of your revision. 

3. Attempt Assignment X4. 
 
 
Time to consider – “revision and rehearsal” products 
 
Revision Notes – Each booklet covers one main theme of the course and includes 
integrated questions testing Core Reading, relevant past exam questions and other 
useful revision aids.  One student said: 
 

“Past exam questions at back of Revision Notes are really very good and 
very useful.  Having the Core Reading presented on its own is also a good 
way of re-reading through a topic, without having to look back at a long 
chapter in the notes.” 

 

You can find lots more information on our website at www.ActEd.co.uk. 
 

Buy online at www.ActEd.co.uk/estore 
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Chapter 21 Summary 
 
Reasons for calculating reserves 
 
Technical reserves may be calculated: 

 to determine liabilities for published accounts 

 to determine liabilities for supervisory solvency accounts 

 to determine liabilities for internal management accounts 

 to assist in premium rating 

 to value the insurer for merger or acquisition 

 to influence investment strategy 

 to assist with the assessment of reinsurance arrangements. 
 
Types of reserve 
 
Long-term insurance 

 reserves for in-force policies 

 claims reserves (including IBNR) 

 option reserves 

 for group contracts, UPR and URR as defined below 
 
Short-term insurance 

 unearned premium reserve (UPR) 

 unexpired risk reserve (URR) 

 incurred but not reported claims reserve (IBNR) 

 claims in transit reserve 

 outstanding claims reserve 

 incurred but not enough reported claims reserve (IBNER) 

 equalisation or catastrophe reserve 
 
Investment mismatching reserves may also need to be held. 
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Methods of calculating reserves 
 
Case estimates involve an experienced claims manager estimating the ultimate outgo for 
each case separately, taking into account: 

 procedure type 

 hospital 

 surgeon / consultant 

 policy coverage 

 age, gender and past claims history 

 current levels of medical inflation. 
 
Statistical methods estimate outstanding claims for cohorts of policies based on 
historical trends and patterns, and adjusting for known or anticipated future changes.  
 
The method used will depend on the characteristics of the product and the purpose of 
the calculation.  Statistical methods tend to be used for the majority of claims, with case 
estimates being used for small volumes of large or unusual claims. 
 
Solvency capital requirements 
 
Insurance supervisory authorities normally require that insurance companies establish a 
certain amount of solvency capital.  This is to protect policyholders from 
under-reserving and from asset values falling.  Statutory reserving needs to be 
considered in conjunction with the solvency capital requirements. 
 
The relationship between reserves and solvency capital requirements varies between 
different countries and regulatory jurisdictions.  Normally it will be one of two cases: 

 strong reserving, with a small solvency capital requirement 

 weak reserving, with a large solvency capital requirement 
 
where weak reserving means a basis close to best estimate. 
 
The level of solvency capital required under regulation may be specified as a formula, 
or it may be based on a risk measure such as Value-at-Risk (VaR). 
 
The VaR can be calculated by subjecting the supervisory balance sheet to stress tests on 
each of the identified risk factors, at the defined confidence level and over the defined 
period.   
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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. 

 
 



Page 32 ST1-21: Reserves and solvency capital requirements 

© IFE: 2016 Examinations The Actuarial Education Company 

 
 
 
 
 
 
 
 
 
 

This page has been left blank so that you can keep the chapter 
summaries together for revision purposes. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ST1-21: Reserves and solvency capital requirements  Page 33 

The Actuarial Education Company  © IFE: 2016 Examinations  

Chapter 21 Solutions 
 
Solution 21.1  

Published accounts: these typically require a true and fair approach, consistent with the 
relevant accounting principles, so the assumptions will usually be best estimate or 
slightly prudent. 
 
Supervision of solvency: the most prudent assumptions would probably be appropriate 
here in order to protect policyholders (alternatively best estimate assumptions might be 
used with an allowance for risk taken elsewhere – the important thing is that the overall 
reserves and solvency capital provide a prudent level of protection to policyholders). 
 
Internal management accounts: best estimate assumptions (or best estimate with a very 
small margin against parameter error) are usually the most appropriate to give a realistic 
view of the financial condition of the company.  Other sets of assumptions might be 
used for sensitivity testing. 
 
Setting future premiums: a best estimate basis is likely to be used, but the assumptions 
may be slightly prudent if there is a lot of uncertainty, in order to avoid premiums that 
are too low. 
 
Merger or acquisition: this is likely to be close to best estimate, but preferably on the 
optimistic side for a seller and on the prudent side for a purchaser. 
 
Influencing investment strategy: best estimate assumptions are usually used so that the 
insurer can select appropriate assets to meet the liabilities. 
 
Assessing reinsurance arrangements: best estimate assumptions are usually used to give 
a realistic view of appropriate reinsurance options. 
 
 
Solution 21.2  

Although we cannot be precisely sure of the reason(s), the most likely explanation 
seems to be that policyholders don’t actually realise that they have cover for certain 
conditions (the number of allowable conditions having increased dramatically over the 
years) until well after the event.  Eventually, perhaps as a result of a conversation with 
their brokers, they realise they were covered and so claim in retrospect.  The increasing 
frequency of this would then reflect increasing involvement of brokers in their clients’ 
affairs. 
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Another reason for late notification is that policyholders may not realise that they have 
the symptoms of a condition that would lead to a claim, until some time after those 
symptoms have actually appeared.  As more conditions are being picked up by 
improved medical screening, it is possible that more cases of this kind are now being 
identified than in the past. 
 
 
Solution 21.3  

(a) Policyholder is healthy 
 
It will be necessary to hold a reserve for policies.  Typically this will be: 

 the discounted value of expected future claim inceptions 

 plus the discounted value of expected future expenses (both regular and claim) 

 less the discounted value of the expected future premiums. 
 
The insurer should also hold option reserves (the expected additional cost of any 
options). 
 
(b) Policyholder is sick, in deferred period, has not informed insurer 
 
In addition to (a), it will be necessary to hold the expected cost of claims (and claims 
expenses) that have been incurred but not reported (IBNR). 
 
(c) Policyholder is sick, in deferred period, has informed insurer 
 
In addition to (a), a reserve will be needed that is an estimate of the cost of claims (and 
claim expenses) allowing for the probability of the policyholder still being sick at the 
end of the deferred period. 
 
(d) Policyholder is sick and claiming 
 
In addition to (a), we will need the current claim annuity value of the benefits in 
payment plus the expected present value of the associated future claim expenses.   
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Solution 21.4  

This statement is false.   
 
When we calculate a long-term policy reserve on a particular valuation date, we 
calculate the expected present value of all future claims (and other outgo), net of future 
premium receipts, occurring at any time after the valuation date.  This includes the 
period between the valuation date and the next policy anniversary, whether that should 
be of 1 or 364 days duration.   
 
The UPR and URR are effectively included in the prospective policy value calculations 
used for valuing liabilities over longer terms than just the current year. 
 
 
Solution 21.5  

The loss ratio would be calculated using a typical actuarial technique  that of analysing 
past loss ratio experience, and projecting it forward, making allowance for trends, 
changes in mix of business etc. 
 
 
Solution 21.6  

Reasons for defining IBNER separately include: 

 it may give more information to management, in order that they can make 
better-informed decisions 

 there may be different trends in IBNER reserves, which are best modelled 
separately 

 IBNER may receive different tax treatment from other reserves. 
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Solution 21.7  

(a) Policyholder does not currently require treatment 
 
The insurer should hold: 

 an unexpired premium reserve (UPR), representing the balance of premiums 
received in respect of periods of insurance not yet expired 

 an additional unexpired risk reserve, representing any excess over UPR of the 
costs of claims and expenses expected to arise from the remaining (unexpired) 
period of cover, ie where it is felt that the premium basis is inadequate. 

 
The former would usually be calculated by making some simplifying assumptions about 
the uniformity of risk over the period of cover.  The latter would typically be calculated 
by estimating the future loss ratio and applying it to the proportion of premium 
unexpired. 
 
(b) Policyholder requires treatment, has not yet informed insurer 
 
In addition to those described in (a), the insurer should hold an incurred but not reported 
claims reserve (IBNR), for claims that have arisen but which have yet to be notified to 
the insurer. 
 
IBNR reserves are usually calculated using statistical methods, such as the chain ladder 
method. 
 
(c) Policyholder requires treatment, has informed insurer, details unknown 
 
In addition to those described in (a), the insurer should hold a claims in transit reserve, 
in respect of claims reported but not yet assessed or not yet recorded.  These may be 
known as reserves for “pipeline claims”. 
 
Pipeline claims reserves may be calculated using statistical methods if enough data 
exists, or a crude percentage adjustment. 
 
(d)  Policyholder requires treatment, has informed insurer, details known 
 
In addition to those described in (a), the insurer must hold an outstanding reported 
claims reserve, representing the expected outstanding amount of claims notified to the 
insurer but not yet fully settled.  
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This is usually calculated using statistical methods, such as the chain ladder method or 
individual policy case estimates, and will usually include the expenses associated with 
those claims (otherwise a separate claims expense reserve would be held). 
 
Where it may be difficult to estimate the reserves to be held – in particular for large or 
unusual claims – a reserve for claims incurred but not enough reported (IBNER), 
representing adjustments to the reserve for under- or over-estimation of case estimates, 
may also be held.  (This may be positive or negative.) 
 
This is likely to be a percentage adjustment to the outstanding reported claim reserve. 
 
 
Solution 21.8  

An investigation of past claims may give information about the ultimate claim cost of 
the current claim.  For example, during the claim verification stage of a prior claim, it 
may have been discovered that the policyholder was extremely susceptible to 
post-operative stress disorders, which would be very likely to occur in any future 
operations, thereby increasing the cost of medical treatment. 
 
 
Solution 21.9  

–  The estimate relies on the skill and judgement of individuals.  Different 
individuals may produce quite different results. 

 
–  Assessors may be naturally conservative or optimistic in their assessment. 
 
–  If the estimate is used for negotiation with claimants, there may be a tendency 

for the estimate to be biased to the lower end. 
 
–  Case estimates are extremely difficult to check. 
 
–  In some classes there may be thousands of outstanding claims.  It will take many 

person-hours in total to estimate each claim amount individually, making the 
method very expensive, perhaps unnecessarily so (for example if the claims were 
reasonably stable then cheaper statistical methods might be more appropriate). 

 
–  Assessors may not use consistent rates of inflation (although it may be easy to 

avoid this problem).  Also it will be hard to produce estimates on a range of 
possible bases. 
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–  In some circumstances, estimates of the outstanding claims reserves will need to 
be made by outsiders who do not have access to all the data on individual claims.  
In these circumstances, individual case estimates are not possible. 

 
+ It is the only approach that can make use of all the known data on outstanding 

claims. 
 
+ There are many qualitative factors that will influence the amount of a claim.  An 

experienced and skilled assessor will be able to weigh up all these factors when 
estimating the amount of the claim. 

 
+ Case by case methods may still be applicable when statistical models are not 

reliable. 
 
 
Solution 21.10  

It will protect policyholders against: 

 the reserves being underestimated (ie adverse future experience relative to the 
reserving basis assumptions) 

 a drop in asset values (including individual asset defaults). 
 
 
Solution 21.11  

2 2 2100 10 20

Aggregated capital requirement 2 0.5 100 20

2 0.5 10 20

£112.69 million

+ +

= + ¥ ¥ ¥

+ ¥ ¥ ¥

=

 

 
Note that as the risks are not 100% correlated with each other, the aggregated capital 
requirement is less than the sum of the capital requirements for each separate risk.  This 
demonstrates the benefits of diversification amongst the risks. 
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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. 
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7.3 Surplus relief reinsurance 

This alternative approach makes use of the future profits contained in a block of 
new or existing business. 
 
The reinsurer again provides a loan to the cedant, but, as the repayment of the 
loan is contingent upon the stream of future profits being generated by the 
business, the cedant may not need to reserve for the repayment within its 
supervisory returns (depending on the regulatory regime). 
 
We described this approach earlier in Section 1.6.   
 
This second approach may also be used where a direct writing company needs 
to improve its solvency position, for example after a large drop in asset values, 
or where it wishes to fund a new project, for example the setting up of a new 
subsidiary overseas. 
 

Example  
 
Another example of how this might work is known as “cash strain financing”, which is 
used in Australia. 
 
Suppose a health insurer sells a policy for £100 per month, with a 2-year nil allocation 
period.  The reinsurer will pay a “commission” when the contract is sold, to reduce the 
insurer’s new business strain, say £2,000.   
 
The reinsurer will then receive the £100 per month for the 2 years of the nil allocation 
period.   
 
The amount that the reinsurer pays as commission depends upon bank rates plus a 
margin for risk.  The treaty would be arranged so that the reinsurer avoids losses due to 
heavy lapses.   

 
Financial reinsurance is not effective under accounting or supervisory regimes 
where credit can already be taken for the future profits and/or where a realistic 
liability has to be held in respect of the loan repayments.  With the increased 
global movement towards realistic reporting bases, as described in Chapter 13, 
there is likely to be reduced adoption of such arrangements. 
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8 Determination of the retention level 

To determine the retention level to adopt, it is necessary first to estimate the 
statistical distribution of the risk experience costs of the portfolio on various 
assumed retention levels.  The insurer then needs to judge how low a probability 
should be aimed at for various degrees of departure from the overall average risk 
costs. 
 
One approach is to set the retention level at such a level as to keep the 
probability of insolvency (or ruin probability) below a specified level.  Using a 
stochastic model for expected claims rates and a model of the business, 
expected claims can be projected forward together with the value of the 
company’s assets and liabilities.  By using simulation a retention level can then 
be determined such that the company stays solvent for 995, say, out of 1,000 
runs. 
 

Question 25.21  

For long-term health insurance contracts with fixed benefits (eg IP, CI): 
 
(i) Which is the most important variable that needs to be modelled stochastically in 

this process?   
 
(ii) What would be the most important unknown parameter value or values to 

estimate correctly for this purpose (that is, to what assumption(s) in your model 
do you think your derived retention level will be most sensitive)? 

   
(iii) How would your answers to (i) and (ii) change if we were considering 

short-term contracts with indemnity benefits (eg PMI)? 

 
It should follow from considering the above questions that a company will be moved to 
reinsure more: 

● the less certain the company is about future claims experience 

● the lower is the acceptable probability of future insolvency 

● the greater the variance of the benefit level distribution. 
 
This is what you would intuitively expect. 
 
Phrased in terms of retention levels, more reinsurance means lower retention levels. 
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Chapter 26 
 
 

Other risk management techniques 
 
 

Syllabus objective 
 
(i)  Describe other ways in which insurers manage their risks: 

 underwriting 

 claims management 

 data checks  

 product design 

 managing the distribution process and customer relationship 

 managing other counterparties 

 other internal processes. 

 
 

0 Introduction 

Passing risks to a reinsurer is not the only way of mitigating and controlling a health 
and care insurer’s risks.  This chapter describes other methods to achieve this aim.   
 
Before you read this chapter, you might want to remind yourself of the risks that an 
insurer faces, by re-reading the summaries of Chapters 2224. 
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1 Underwriting 

Underwriting is the process of consideration of an insurance risk.  This includes 
assessing whether the risk is acceptable and, if so, setting the appropriate 
premium, together with the terms and conditions of cover.   
 
 

1.1 Different levels of medical underwriting 

There are different types of underwriting approach that can be taken. 
 
Full medical underwriting 
 
Full medical underwriting is the most onerous and detailed form of underwriting.  
It is relatively costly and time-consuming, but gives the insurer the greatest 
opportunity to learn about the state of health of the individual.   
 
Here, the proposer is medically underwritten at the time of application and information 
on medical history (and possibly other evidence) gathered.  Some applicants will be 
accepted on standard terms, while other policies will be have special terms imposed, 
eg on PMI policies it is common for any pre-existing conditions to be specifically 
excluded.   
 

Example 
 
Someone with as history of back trouble may have “disorders of the back and associated 
conditions” specifically excluded from PMI cover. 

 
Full medical underwriting is arguably clearer from a policyholder viewpoint, since they 
know from the outset what is/is not covered by their policy.  
 
Medical history disregarded (MHD) 
 
At the other extreme is medical history disregarded (MHD) underwriting, under 
which no regard is paid to the individual’s past medical history and no 
exclusions are made for pre-existing medical conditions.  Whilst less costly and 
time-consuming in terms of process, this creates the greatest potential for 
anti-selection and so the product would have to be priced accordingly. 
 
It is most commonly used for group PMI business, or it may be offered to an 
individual on transfer from a group to individual PMI policy. 
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Moratorium underwriting 
 
Another alternative is moratorium underwriting.  No formal underwriting is 
carried out at the point of acceptance, but past medical history is examined at 
the time of claim.  There are two defined periods that are relevant to the 
moratorium approach: 

 The applicant can claim for any condition other than those pre-existing in 
a defined period before acceptance.  This is effectively an exclusion of all 
conditions that have received treatment in a defined period prior to 
application to the insurer.  This first defined period is often five years.   

This exclusion is waived after a period of time if the policyholder receives 
no further treatment for the condition.  It is this second defined period that 
gives rise to the name moratorium, and it is usually set at two or three 
years.  If the policyholder has not received any treatment for a condition 
that is excluded under the moratorium during the two / three years after 
the policy was initially taken out, that exclusion is removed.  However, if 
the policyholder does receive treatment, the moratorium exclusion period 
starts again, ie he/she must have a consecutive period of two / three years 
without receiving treatment in order to be given cover for that particular 
condition.   

Moratorium underwriting is most suited to PMI because of the short-term nature 
of the policy (typically one year at a time), and may also be used for group CI 
insurance.  Due to marketing considerations, the insurer can encourage 
purchase by offering the prospect of immediate cover subject only to a total 
exclusion of all pre-existing conditions.   

Relative to full medical underwriting, the moratorium process can encourage 
sales and reduces new business costs.  It has however been criticised because 
the policyholder cannot be sure for what illnesses or treatments they are 
insured, unless they are sufficiently medically aware to understand the 
connectivity of medical conditions.   

The difficulty here is that the policy excludes not only recurrences of the pre-existing 
conditions, but also any conditions directly relating to them. 

Question 26.1  

Why is the cost per policy of moratorium underwriting much less than the cost per 
policy of normal underwriting? 

From a policyholder point of view, standard exclusions (eg for specific claims) 
are arguably clearer, and this approach is also commonly used for short-term 
insurances (ie PMI). 

The rest of this section describes what happens under the full medical 
underwriting process and how it can be used to manage risk. 
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1.2 The process of full medical underwriting 

The process of medical underwriting will vary by market practice, by product and 
possibly by regulatory control.  The following are some of the more usual steps 
to be found for health and care insurance. 
 

Medical and other evidence 
 
Where the insurer is at risk on sickness (or death) under a contract, it will obtain 
evidence about the health of the applicant so as to assess whether he or she 
attains the insurer’s required standard of health, and if not, what their state of 
health is relative to that standard, ie what additional risk premium loading is 
required. 
 
Medical evidence can be obtained from the following sources: 

 questions on the proposal form completed by the applicant 

 reports from medical doctors that the applicant has consulted, eg a 
primary medical attendant’s report (PMAR) 

 a medical examination carried out on the applicant at the request of the 
insurer, eg an examination undertaken by a doctor or nurse appointed by the 
insurance company 

 specialist medical tests on the applicant, eg an HIV test. 
 
The proposal form will ask for demographic information and include a series of 
questions about the insured’s medical history.  The questions must be factual and not 
require technical knowledge.  For example, it is acceptable to ask when and why the 
insured has been an in-patient in hospital, but not to ask if their heart attack was serious. 
 
The last three sources will usually involve additional expense for the insurance 
company.  Hence the extent to which they are used in a particular case depends 
on the extent of the loss that the insurer will make if it misestimates the state of 
health of the applicant. 
 
These three sources will also require the consent of the proposer.  This is usually 
obtained when the proposal form is completed.  The expected losses from limited 
underwriting will be greater for larger sums at risk.  So the decision to seek extra 
evidence will usually be limited to policies with a large sum at risk. 
 

Question 26.2  

Suggest the types of rules that might be used to identify the IP policies for which an 
insurer should automatically seek extra medical evidence. 

 



ST1-26: Other risk management techniques Page 9 

The Actuarial Education Company  © IFE: 2016 Examinations  

Question 26.5  

Explain why an insurer will aim to accept most of its business at standard rates? 

 
 For the substandard risks, the medical underwriting process will identify 

the most suitable approach and premium level for the special terms to be 
offered. 

 

Question 26.6  

What different forms could the special terms for a PMI policy take? 

 
 Adequate risk classification within the underwriting process will help to 

ensure that all risks are rated fairly. 

The aim should be to create risk groups that are homogeneous in terms of their 
expected claims costs.  The variation in claims costs within each group should 
be smaller than the variation between the risk groups.   

 

 Medical underwriting will help in ensuring that actual morbidity 
experience does not depart too far from that assumed in the pricing of the 
contracts being sold. 

For larger proposals, financial underwriting is also used.  This reduces the risk 
from over-insurance. 
 
Over-insurance is an issue for the policyholder when the insurer’s indemnity is limited 
to a maximum payment (eg an IP policy where payments are limited to 60% of salary 
before the period of sickness).  If a policyholder selects benefits much greater than this, 
then some of the insurance is “wasted”, as there is normally a limit on benefits (a 
maximum income replacement ratio – see Chapter 1) to maintain the financial incentive 
for the insured to return to work. 

 

Question 26.7  

Why is over-insurance not usually an issue for PMI policies? 
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Relationship with product development and pricing 
 
The pricing actuary will establish a pricing structure against particular classes of 
risks.  For example, a price will be set for all critical illness insurance customers 
who are aged 34, who are female, who are non-smokers and who have no 
adverse medical history.   
 
The above is just one example – he will, of course, also set prices for other homogenous 
groups of policyholders. 
 
The actuary will use data from various sources, discussed in Chapter 12, to 
calculate this price and will make any adjustments necessary to make the 
calculations consistent on average with the categories of lives which will pay 
this price.  
 
The general idea is that the actuary, given (hopefully) vast volumes of credible, reliable 
past data, can use his/her models and expertise to put together a set of premium rates 
going forward, for what we could call “standard” policyholders. 
 
The actuary will rely on the underwriter, in processing the application forms, to 
accept lives in accordance with these principles, ie that each policyholder 
should be charged a price consistent with the risk undertaken.  This will require 
the underwriter to have detailed knowledge of the assumptions used by the 
actuary in gathering data and calculating prices, in terms of the expected range 
of risks to be insured.  The underwriter will also need to demonstrate expertise in 
assessing the degree to which any individual proposer, in terms of occupation, 
previous medical conditions, family history and other potential claim factors, 
represents a risk within the boundaries of the pricing expectations. 
 
The actuary and underwriter will therefore agree a set of guidelines within which a 
so-called standard policyholder will fall. 
 
A close working relationship between pricing actuary and underwriter is very 
important.  Frequently also the reinsurer is on hand to assist both in reaching a 
consistent structure for risks assessment and policy acceptance. 
 
The underwriters’ knowledge of new business procedures, their awareness of 
the risks presented and their position often at the front line of contact with 
distributor and/or customer, also give them a significant contribution to make to 
the product development process.  Additionally, their involvement in the 
deliberation of policy conditions and in aspects of the pricing will give them a 
first-hand understanding of the intentions of the policy and the risks that the 
premiums were intended to include. 
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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. 
 
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. 
 
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. 
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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 healthcare 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. 
 
 

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.  
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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.  
 
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. 
 



Page 30 ST1-26: Other risk management techniques 

© IFE: 2016 Examinations The Actuarial Education Company 

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! 
 

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. 
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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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8 Glossary items 

Having studied this chapter you should now read the following glossary items: 
 
 Medical history disregarded (MHD) 

 Moratorium 

 Non-medical limits 

 Pre-existing conditions (PEC) exclusion  

 Private medical attendant’s report (PMAR). 
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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. 
 
 
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 26.18  

Risk identification 
 
The actuary should start by identifying the risks to which the business is exposed.   
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Particular consideration will need to be given to those risks that are the most material 
and/or the most sensitive to change.   
 
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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It might also be worth mentioning that: 

● the expenses of buying fixed-interest investments directly may be higher for the 
individual [½] 

● the insurer’s administrative expenses and profit would be cut out (assuming that 
the insurer is making a profit)  [½] 

● the individual might not know which are the best securities to buy [½] 

● the contract might not be backed entirely with fixed-interest securities, for 
example, if the company has sufficient investment freedom to invest a 
proportion of the funds in equities, index-linked gilts or corporate bonds, it may 
be able to offer better rates to policyholders.  [½] 

   [Maximum 4] 
 
 
Solution 1.5  

(a) Moratorium 
 
Certain PMI products, in place of formal medical underwriting at inception, do not 
cover medical conditions that existed during a pre-specified period (pre-existing 
conditions), usually between two and five years, ...  [½] 
 
... but will then extend cover to these conditions if no related treatment, symptoms or 
advice takes place for a period of, typically, two years after first taking out the policy 
(or after receiving further treatment).   [½] 
 
The policyholder is however on immediate risk for all other conditions.  [½] 
 
(b) Coinsurance 
 
The general term given to a PMI policy condition whereby the policyholder is required 
to pay, at least in part, for medical expenses incurred. [½] 
 
The insured and the insurer share the cost of the claim in fixed proportions (eg the 
insured pays 20% of the claim). [½] 
 
In other contexts, coinsurance also refers to the situation where two insurers share the 
contract with the policyholder and also may refer to reinsurance on an original terms 
basis. 
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(c) Age-at-entry pricing 
 
This phrase relates to the practice in some PMI markets of calculating premiums with 
due allowance for the increasing age of the policyholder over the prospective period of 
cover (often to age 65). [½] 
 
Provided the insured renews his/her policy each year, premiums will not increase 
because of the policyholder’s increasing age. [½] 
 
The insurer usually retains the right to increase premiums subsequently to allow for 
medical inflation or medical inflation in excess of levels assumed in the original 
calculation. 
 
(d) Community rating 
 
Community rating most often refers to the practice of charging all policyholders or a 
significant subset of the persons insured the same premium rate ...  [½] 
 
... irrespective of rating factors such as age, gender and medical history. [½] 
 
Community rating sometimes refers to the process of applying tabular rates to 
applicants irrespective of claims history. [½] 
 
(e) Elective surgery 
 
Surgery that is not deemed necessary or even advisable, but that the patient chooses to 
undergo, is deemed elective and is seldom covered by standard PMI plans. [½] 
 
For example the cure of an acute condition is generally covered by PMI plans but 
cosmetic surgery is not. [½] 
 
(f) Investigative surgery 
 
Surgery that is undergone in order to advance the diagnosis, to determine the nature and 
extent of the complaint.   [½] 
 
It is generally covered under PMI products (but may not be so under MME products.)  
   [½] 
   [Maximum 6] 
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Solution 1.6  

(a) Income protection insurance  
 
This is a protection product that provides an income to the insured ...  [½] 
... while he/she is unable to follow his/her normal occupation ...  [½] 
... because of illness or injury ...  [¼] 
... during the term of the policy.   [¼] 
 
Its function is to replace (part of) the income lost as a result of the incapacity.  [½] 
 
(b) Critical illness insurance 
 
This protection product provides a sum insured (cash sum) ... [½] 
...  on the diagnosis of a “critical” illness, as defined in the policy.  [½] 

The product may offer the opportunity for the lump sum to be paid in instalments, with 
any outstanding amount payable on death (if applicable).  [½] 

The cash sum (or instalments) could be used to: 
● pay for medical treatment 
● pay for nursing and other care 
● pay off family debts 
● help support dependants in future 
● to pay for a world cruise!  [¼ each, maximum 1] 
 
(c) Long-term care insurance 
 
This protection product can be used to cover, or help to cover, the cost of care in old 
age ...    [½]  
... when individuals are no longer able to look after themselves.  [½] 

This might be home-based care or care in a nursing or residential home.   [½] 

It might also pay for the costs of extra equipment or alterations to the insured’s home to 
help to deal with their incapacity.  [½] 

This may be particularly useful for individuals who: 

● are worried about who will look after them in old age, ...  [½] 
... particularly if they have no family or the family is unable to provide support  
  [½] 

● are worried about how care will be paid for, ...  [½] 
... for example, if their assets (eg the family home) are at risk to pay for the care.  
  [½] 

   [Maximum 6] 
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Solution 1.7  

New business strain occurs when the initial asset share (premiums received less initial 
expenses) is less than the sum of the supervisory reserves and the solvency capital 
requirement.    [½] 
 
Any such strain has to be made good from the company’s free assets (ie those assets not 
earmarked for any particular purpose).  [½] 
 
(a) Critical illness insurance 
 
For regular premium contracts the asset share is normally negative in the early years. [½] 
 
This is because there is a high level of expenses incurred at the start of the contract, in 
particular from commission, sales and marketing, underwriting and policy 
documentation; and these costs are likely to exceed the amount of the first premium 
received.  [½] 
 
The reserves may need to be at least zero because of supervisory restrictions, plus 
solvency capital may be required too.   [½] 
 
Thus the value of the liabilities exceeds the value of the assets, and there is new 
business strain.  [½] 
 
(b) Immediate needs LTCI 
 
New business strain often arises due to the valuation basis being stronger than the 
premium basis (or equivalently, due to the requirement to hold solvency capital).   [½] 
 
For this reason it is common to have new business strain, despite the large positive net 
cash inflow at time zero.  [½] 
   [Total 4] 
Solution 1.8  

(i) Over-insurance 
 
Over-insurance occurs on an IP policy when the ratio of post-claim income to pre-claim 
income (ie the replacement ratio) is inappropriately high. [½] 
 
This can be a problem for the insurer because the higher the replacement ratio, the lower 
the incentive for the policyholder to return to work.   [½] 
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Assignment X3 – Solutions 
 
Note to markers: where marks are available for examples, please award credit for any 
appropriate example. 
 
Solution X3.1  

Comment 

This question is taken from Subject ST1, April 2010, Question 5(i).  Embedded value is 
described in Chapter 13, Assumptions 1 – General considerations. 

Embedded value is the present value of future shareholder profits in respect of the 
existing business of a company, including the release of shareholder-owned net assets.   
   [½]  

It can be calculated as the sum of: 

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

● the present value of future shareholder profits arising on existing business.   [½] 
 
Shareholder-owned net assets 
 
These assets may be valued at market value or may be discounted to reflect “lock-in”, 
for example if they are required to be retained within the fund to cover solvency capital 
requirements.   [½] 
 
Present value of future profits on existing business 
 
The calculation may differ for different types of business: 

● For conventional without-profits business, take the present value of: 

+ future premiums + investment income – claims – expenses  

+ the release of solvency reserves. [1] 
 
● For unit-linked business take the present value of: 

+ future charges (including surrender penalties)  

– expenses  

– benefits  in excess of the unit fund 

+ investment income earned on any non-unit reserves 

+ the release of any non-unit reserves. [1] 
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General points 
 
It is important that the reserves used in the determination of net assets are consistent 
with those used in the determination of the present value of future profits.  [½] 
 
Tax is allowed for within the calculation as appropriate.  [½] 
 
The experience assumptions chosen will depend on the purpose of the embedded value 
calculation.   [½] 
 
If the embedded value is being calculated to show the financial performance of the 
business in its published accounts then the assumptions should be consistent with the 
legislation and accounting principles in the territory concerned.  [½] 
 
If the embedded value is being calculated for internal management accounts then 
realistic assumptions are likely to be used.  [½] 
 
If the company pays bonuses to its staff based on its financial performance then a 
realistic or perhaps slightly prudent basis should be used.  [½] 
 
The profits will be discounted at a risk discount rate, which could reflect the inherent 
risks.    [½]   
 
All else being equal, increasing the risk discount rate increases the degree of prudence. 
   [½] 
   [Maximum 5] 
 
Solution X3.2  

Comment 
 
Part (i) of this question is about consistency, which is outlined briefly in Chapter 13, 
Assumptions (1) – General considerations.  This question is not straightforward and 
requires application. 
 
Part (ii) is testing margins, which is also covered in Chapter 13. 
 
(i) Principle of consistency 
 
Consistency is the principle whereby assumptions used in an actuarial model should 
relate to each other in a realistic way. [½] 
 
So any observed correlations or interdependencies between the different variables 
should be incorporated into the model. [½] 
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A cashflow pricing model generally uses a best estimate basis. [½] 
 
The reserves assumed at the end of each future projection year should be consistent with 
this approach.  [½] 
 
It is therefore necessary to work out the best estimates of the supervisory reserves that 
the company is likely to hold at those times. [½] 
 
If regulations require reserves to be realistic then the assumed reserving basis would be 
the best estimate of the conditions that are projected to exist at each future reserving 
date.    [½] 
 
If regulations require reserves to be prudent then the best estimate reserving basis 
described above should be adjusted to contain appropriate margins.  [½] 
 
When performing sensitivity tests, it would be necessary to vary the reserving 
assumptions in line with the changed future experience assumptions (again keeping 
appropriate margins for prudence if required by regulation). [½] 
   [Maximum 2] 
    
(ii) How margins can be incorporated 
 
(a) Pricing a short-term product 
 
Adjustments can be made to the future experience assumptions.   [½] 
 
For example, higher than best estimates for future claim incidence rates and/or future 
average claim amounts can be assumed, or lower rates of renewal than are reasonably 
anticipated can be assumed.  [½] 
 
Alternatively an explicit loading can be added to the premium. [½] 
 
(b) Pricing a long-term product using a formula 
 
Additions or deductions to the future experience assumptions can be made, or an 
explicit loading to the premium obtained can be added – as for (a) above. [½] 
 
(c) Pricing a long-term product using a cashflow approach 
 
The most common method is to increase the discount rate used to value the profits in the 
pricing model (called the risk discount rate – RDR). [½] 
 
Alternatively, additions or deductions, as appropriate, to the individual experience 
assumptions can be made. [½] 
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(d) Reserving for long-term products using a formula approach 
 
This requires explicit margins to be included in the future experience assumptions. [½] 

Alternatively, an explicit loading could be included (eg we will see in Chapter 21 how 
the cost of capital approach can be used to calculate the risk margin). [½]  
   [Total 4] 
 
 
Solution X3.3  

Comment 
 
Chapter 13, Assumptions (1) – General considerations contains useful material for 
answering part (i), although application of the material is required. 
 
Part (ii) is largely bookwork from Chapter 13. 
 
(i) Why persistency is an important component of product pricing 
 
Long-term contracts 
 
If a healthcare insurance company pays a benefit upon surrender that is higher than asset 
share, the company will make a loss on that individual policy.   [½]  
 
The same will happen on policies that pay no surrender benefit where asset shares are 
negative …  [½] 
 
… which will normally be true at early policy durations when lapse rates also tend to be 
highest.  [½]  
 
Similarly, paying a benefit which is less than asset share will give rise to a profit. [½] 
 
Persistency is also important for projecting future in-force volumes.  For example, lower 
persistency rates would mean that less profit would be expected from the portfolio later 
in the policy term, as fewer policies would still be in force. [½] 
 
Short-term contracts 
 
Renewal rates are needed in order to assess the extent to which initial expenses can be 
spread over subsequent renewals.   [½] 
 
The lower the renewal rate, the fewer renewals are expected from each policy sold, and 
so the higher the premium loading for initial expenses needs to be.  [½] 
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