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CMP Upgrade 2020/21 
Subject SA1 

CMP Upgrade 

This CMP Upgrade lists the changes to the Syllabus objectives, Core Reading and the ActEd 
material since last year that might realistically affect your chance of success in the exam.  It is 
produced so that you can manually amend your 2020 CMP to make it suitable for study for the 
2021 exams.  It includes replacement pages and additional pages where appropriate.  
Alternatively, you can buy a full set of up-to-date Course Notes / CMP at a significantly reduced 
price if you have previously bought the full-price Course Notes / CMP in this subject.  Please see 
our 2021 Student Brochure for more details. 

This CMP Upgrade contains: 

 all significant changes to the Syllabus objectives and Core Reading. 

 additional changes to the ActEd Course Notes and Assignments that will make them 
suitable for study for the 2021 exams. 
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0 Retaker discounts 

When ordering retaker-price material, please tick the relevant box when using the e-store or use 
the designated place on the order form. 

Students have the choice of purchasing the full CMP (printed or eBook) or just the Course Notes 
(printed).  You may need to add dispatch charges to the prices below. 

 Retaker price 

2021 printed CMP for those having previously purchased the full-
price Subject SA1 CMP 

£65 

2021 printed Course Notes for those having previously purchased 
the full-price Subject SA1 Course Notes or CMP 

£49 

2021 CMP eBook for those having previously purchased the full-
price Subject SA1 CMP 

£23 (+VAT in EU) 

2021 Course Notes eBook for those having previously purchased the 
full-price Subject SA1 Course Notes or CMP 

£23 (+VAT in EU) 
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1 Changes to the Syllabus objectives 

Syllabus objective 4.2.4 has been updated to read: 

4.2.4 Explain the relationship between capital, risk and economic value. 

 

 

 

 



Page 4 SA1: CMP Upgrade 2020/21 

© IFE: 2021 Examinations The Actuarial Education Company 

2 Changes to the Core Reading  and ActEd text 

This section contains all the non-trivial changes to the Core Reading and ActEd text.  

General 

Throughout the course, dates have been updated from 2019 to 2020 (unless specified below). 

Chapter 1 

Section 4 

On page 10, in the second paragraph of Section 4.2, the first sentence has been amended to read: 

The following may be of interest to students who wish to read further on specific areas of 
the course. 

On page 11, in Section 4.3, the first link has been amended to: 

https://www.actuaries.org.uk/studying/curriculum-2019/health-and-care/resources-subject-
sa1-health-and-care  

At the end of page 11, the Core Reading and the link that follows it have been amended to read: 

Staple Inn Actuarial Society resources can be found on their website at:  

http://www.sias.org.uk/resources  

Chapter 2 

Section 2 

On page 15, an SAQ has been added.  Replacement pages are attached. 

Chapter 3 

Section 1 

On page 5, the final sentence of the first paragraph of ActEd text has been deleted.  The second 
paragraph has been amended to read: 

These was effectively abolished in 2019 (by setting the penalty to $0).   Some States have 
introduced local penalties to try and ensure the whole population has medical insurance. 
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Practice Questions 

On page 15, the first sentence of question 3.1 has been reworded to read: 

A health and care insurance company is reviewing its post-retirement plan that it has provided for 
several years.   

Chapter 4 

Section 2 

On page 8, the final paragraph of ActEd text in Section 2.3 has been deleted. 

Chapter 5 

Section 1 

A line of ActEd text has been added at the top of page 9: 

As mentioned in Chapter 3, these penalties have now effectively been abolished. 

On page 18, Section 1.8 on Data Science has been rewritten.  Replacement pages are attached. 

Summary 

On page 41, the summary has been updated for the change to the data science section.  The final 
2 paragraphs on this page have been deleted and replaced with the following text: 

The increase in technology offer insurers the opportunity to use increasing data sets to identify 
patterns and trends in its data.  Data Science offers advantages around new product design, 
improved services and increased inclusivity for customers.  However, there are risks around 
consent, data security, compatibility with legacy systems and staff skills.  It also raises ethical 
issues around the use of data, eg to influence customer behaviour.  Regulation in this area is 
evolving. 

Chapter 6 

Section 4 

The final sentence on page 29 has been deleted. 

Section 5 

Additional material has been added to the Core Reading in this section.  This change was 
previously included in a corrections document issued in July 2020.  Replacement pages are 
attached. 
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On page 36, the final sentence of ActEd text has been deleted.  The previous sentence has been 
amended to read: 

It is this type of issue that the Affordable Care Act in the USA intended to try to address, by 
ensuring everyone was able to obtain medical insurance at a reasonable price, irrespective of 
their medical history. 

Chapter 7 

Section 1 

On page 15, the paragraph of Core Reading below the solution has been amended to read: 

Primary healthcare (PHC) includes the work of the health professionals who act as the first 
point of consultation for all patients within the health care system.  Examples of health 
professionals could include a general practitioner or a physiotherapist.   

Chapter 8 

Section 1 

On page 8, the link at the end of Section 1.4 has been amended to: 

https://www.actuaries.org.uk/learn-and-develop/research-and-knowledge/actuarial-research-
centre-arc/commissioned-projects/project-discount-rates 

Section 4 

On page 19, part (c) of the principle of investment has been amended to: 

(c) the extent to which the appropriate investments referred to above may be departed from 
in order to maximise the overall return will depend, among other things, on the extent of 
the company's free assets and the company’s appetite for risk. 

Chapter 9 

Section 3 

On page 10, the final sentence of Core Reading under the sub-heading ‘The underwriting result’ 
has been amended to read: 

UK Insurer’s will be working towards compliance with IFRS 17, which comes into effect on 
1 January 2023. 
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Chapter 10 

Section 2 

On page 8, the final sub-bullet point in the bullet point list has been amended to read: 

– the underlying assets on which for unit-linked business are permitted to 
base their benefits. 

Section 4 

On page 23, the second paragraph in Section 4.4 has been amended to read: 

The China Banking and Insurance Regulatory Commission (CBIRC) was established in April 
2018 by a merger of China's banking and insurance regulators, namely, the China Banking 
Regulatory Commission (CBRC) and China Insurance Regulatory Commission (CIRC).  The 
CBIRC is responsible for supervising the establishment and ongoing business activities of 
banking and insurance institutions.  It is also responsible for taking enforcement actions 
against regulatory violations. 

The third paragraph has been deleted. 

The first sentence of the fourth paragraph has been amended to read: 

The CBIRC has implemented significant changes to its capital requirements, risk 
management and transparency disclosures through the introduction of its C-ROSS 
framework.   

Summary 

On page 29, the section on China in the summary has been amended to read: 

China Banking and Insurance Regulatory Commission – covers the establishment and ongoing 
business activities of banking and insurers, including enforcement against regulatory violations.  It 
has implemented changes around capital requirements, risk management and disclosure 
transparency through C-ROSS framework. 

Chapter 11 

Section 4 

On page 10, under the ‘equivalence’ heading, the first sentence of the second paragraph has been 
amended to read: 

Equivalence can be ‘full’ (granted for an indefinite period), ‘temporary’ (granted for a limited 
period that will end on 31 December 2020 or on the date on which the prudential regime of 
the third country is deemed equivalent, whichever is earlier) or ‘provisional’ (granted for a 
10 year period with possible extension for further 10 year periods). 
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Chapter 13 

Section 2 

On page 7, the solution has been amended.  There is also a new sentence of ActEd text at the end 
of the page.  A replacement page is attached. 

Section 3 

On page 10, temporary and provision have been swapped in the question, solution and text 
below.  It now reads: 

Question 

What does ‘temporary equivalence’ with Solvency II mean? 

Solution 

Temporary equivalence means equivalence for a limited period that ends on the earlier of the 31 
December 2020 or the date that full equivalence is granted. 

 
Equivalence can also be full or provisional (granted for 10 years with possible extensions for 
further 10 year periods). 

Section 7 

The 5th bullet point has been deleted. 

Chapter 14 

Section 2 

Section 2.5 has been deleted. 

Summary 

On page 28, the section on ‘Accounting for investment contracts’ has been deleted. 

The section on ‘Accounting for financial instruments’ has been amended to read: 

Accounting for financial instruments is currently contained in IFRS 9 (which replaced IAS 39). 

Chapter 15 

Section 2 

The material in Section 2.1 has been updated.  Replacement pages are attached. 
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In Section 2.2, the final sentence of the final paragraph of Core Reading on page 5 has been 
amended to read: 

The Code sets out six core principles that all members of the IFoA are expected to observe 
to support the IFoA in acting in the public interest.    

The list of the core principles that follows has been deleted as these are now listed in Section 2.1. 

Section 3 

On page 12, the first sentence of ActEd text has been amended to read: 

There are currently (May 2020) 73 full members of the IAA including the Institute and Faculty of 
Actuaries from the UK and the Society of Actuaries from the USA 

Summary 

On page 15, the section on The Actuaries’ Code has been amended to read: 

The Actuaries’ Code sets out six core principles which all members of the IFoA are expected to 
observe in their professional lives: integrity, competence and care, impartiality, compliance, 
speaking up and communication. 

Solutions 

On page 19, the final bullet point in the solution to question 15.2 has been amended to read: 

 a requirement to speak up if it is believed a course of action is unethical or unlawful. 

Chapter 16 

Section 5 

Section 5 on page 14 has been retitled ‘The relationship between capital, risk and economic 
value’.   

The word ‘economic’ has also been added before ‘value’ in the following places on page 14: 

 the second sentence of Core Reading 

 to the ‘value’ box in figure 17.1 

 to the title of figure 17.1. 

The word ‘value’ has also been added to the second sentence of Core Reading on page 15: 

Companies also need to consider how risk decisions affect economic value creation and, 
when doing so, they need to consider the impact of those decisions on the overall value of 
the company. 
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Summary 

On page 20, the final heading has been amended to: 

The relationship between capital, risk and economic value 

Chapter 18 

Section 1 

The sentence of Core Reading before the bullet point has been amended to read: 

The basic investment principle of an insurance company may be expressed as: 

Chapter 24 

Section 6.5 

On page 27, the third and fourth paragraphs of ActEd text have been deleted. 

Section 2.3 

On page 12, the fourth bullet point has been amended to read: 

 In the UK, where all residents are covered by the NHS system (financed by general 
taxation), private health insurance accounted for only around 4% of total 
expenditure on health in 2014, with private ‘out-of-pocket’ expenditure being higher 
at 15%. 

Chapter 25 

Section 2 

On page 7, the final sentence in the first paragraph of ActEd text has been deleted. 

Chapter 27 

Coinsurance 

The final paragraph of Core Reading in this definition has been amended to read: 

In other contexts, coinsurance also refers to the situation where two insurers share the risk 
on a policy in agreed percentages and also may refer to reinsurance on an original terms 
basis. 
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Rehabilitation / partial benefit 

The first paragraph of Core Reading in this definition has been amended to read: 

This IP insurance benefit is payable when a claimant is transitioning from being completely 
unable to work to complete recovery, and the claimant is able to return to work in a reduced 
capacity.  While the claimant is partially back at work, the claimant’s benefit may continue at 
a reduced rate – this is a partial benefit.  The amount of benefit is usually calculated in the 
same way as that for proportionate benefit, as described above.   

Treating customers fairly (SA1) 

The final paragraph of this definition has been amended to read: 

In some jurisdictions this concept is well established, and can be written into local law.  For 
example in the UK the regulatory concept of Treating Customers Fairly (‘TCF’) is included 
within UK regulations such that a firm must pay due regard to the interests of its customers 
and treat them fairly.   

Wearable technology 

The first sentence of the definition has been amended to read: 

Wearable technology is often in the form of devices worn by a health and care insurance 
company’s policyholders, which allows the insurer to monitor the policyholder’s physical 
activity.   
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3 Changes to the X Assignments 

Assignment X1 

Question X1.2 

The text between parts (v) and (vi) has been amended to remove reference to the UK.  The 
paragraph now reads: 

Based on the US experience in group private medical insurance the director from the USA is 
concerned that the premium rates for this insurance will rise in the future at a rate faster than 
retail price inflation.  

Assignment X3 

Solution X3.1 

The solution to part (iii) has been amended, in particular to reflect the change to the Actuaries’ 
Code. 

In the first point of the solution, reference to ‘Technical Actuarial Standards’ has been deleted. 

The third point of the solution has been amended to refer to six core principles. 

Two additional points have been added to the solution to reflect new Core Reading on this 
material: 

The six principles are: integrity, competence and care, impartiality, compliance, speaking up and 
communication.  [½] 

Actuarial Profession Standards (‘APSs’) build upon the principles of the Code and impose specific 
requirements upon Members, often for particular practice areas or types of work.   [½] 

The fourth point of the solution has then been deleted (as it is replaced by the second new point 
above). 

The following additional point has been added at the end of the solution: 

The IFoA also requires Members carrying out work that is within UK Geographic Scope to comply 
with the Financial Reporting Council’s (FRC’s) Technical Actuarial Standards (TASs).  [½]   
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4 Other tuition services 

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

4.1 Study material 

We also offer the following study material in Subject SA1: 

 Mock Exam and AMP (Additional Mock Pack). 

For further details on ActEd’s study materials, please refer to the 2021 Student Brochure, which is 
available from the ActEd website at www.ActEd.co.uk. 

4.2 Tutorials 

We offer the following (face-to-face and/or online) tutorials in Subject SA1: 

 a set of Regular Tutorials (lasting two full days)  

 a Block Tutorial (lasting two full days) 

 a mini Online Classroom. 

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. 

4.3 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 2021 Student Brochure, which 
is available from the ActEd website at www.ActEd.co.uk. 

4.4 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 SA1@bpp.com. 
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All study material produced by ActEd is copyright and is sold 
for the exclusive use of the purchaser.  The copyright is 

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

 

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

photocopy any part of the study material. 

 

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

 

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

the profession or through your employer. 

 

These conditions remain in force after you have finished 
using the course. 
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In practice, the last characteristic (sufficient data) has been difficult to achieve in many 
markets.  Any critical illness condition that is available as a benefit must be capable of 
being priced both now and in the future as accurately as possible, bearing in mind the 
impact of the condition in the overall rate.  The requirement to predict future trends is 
particularly onerous. 

The ability to avoid anti-selection is sometimes added to the list of desirable features of a 
critical illness condition.  Examination of early claims in some markets has led to the 
suspicion of a certain degree of anti-selection, particularly in relation to benefits paid under 
the cancer definition. 

Proper control will also have to be exercised in managing the expectations of both 
policyholders and distributors when new diseases are ‘discovered’.  The practice has 
sometimes been to include these at little or no extra cost.  All must be properly costed and 
advice (from reinsurers or others) taken when the insurer cannot easily estimate the 
implications.  

New diseases need to meet the conditions above for inclusion within the CI insurance product. 
For example, in the late 1990s, a link between a disease affecting cows (Bovine spongiform 
encephalopathy (BSE)) and a form of brain disease in humans (Creutzfeldt-Jakob disease (CJD)) 
emerged.  A variant of CJD (known as vCJD) is caused by humans eating infected beef.  This led to 
a panic by the public in the UK as there had been issues in the early 1990s with herds of cattle 
being infected with BSE.  At this time there were several cases of vCJD diagnosed including some 
deaths, and beef was banned in 2,000 schools as a result.  In response to this, vCJD was 
specifically added to the list of conditions on many CI insurance policies.  According to figures 
from the UK government, in 2014, there were no recorded deaths from vCJD. 

Question 

Discuss whether Covid-19 would be a suitable disease to add to a critical illness insurance 
product. 

Solution 

Whilst Covid-19 meets the criteria for a disease to be included in a CI policy in that it is perceived 
to occur frequently, it is not serious in all cases. 

If the claim criteria was a positive test, this could lead to a significant number of windfall 
payments from those who do not have serious consequences of the illness. 

Whilst some people will develop serious symptoms and require hospitalisation, many of these will 
go on to make a full recovery over time. 

If an individual did not make a full recovery, it may be possible to make a claim under a TPD 
definition of a critical illness insurance policy. 

For those that die from the disease, this would be covered under the death benefit of an 
accelerated critical illness. 

The claim condition could be based around the medical interventions required (eg incubation or 
ventilation) but this could lead to ambiguity. 
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At the time of writing (May 2020) there is also a lack of data with which to confidently price this 
relatively new disease. 

As such, it is unlikely that Covid-19 will be added explicitly to a CI insurance policy. 

Group cover 

As well as clearly defining benefit eligibility and structure, there are other factors to 
consider in the design of group CI schemes.  In particular, the insurer has to restrict anti-
selection or, if present in a limited form, make a charge for it.  Restrictions involve: 

 applying exclusions

 setting free cover limits

 ensuring members are actively at work when cover begins

 setting take-up rates on voluntary schemes

 laying down take-over terms where the insurer accepts a scheme previously insured
elsewhere.

Premiums 

When CI insurance was launched in the UK, many insurers kept the premiums reviewable 
because of the unknown nature of future risks.  Competition subsequently pushed some 
insurers into offering guarantees, on benefits or premiums, at little extra cost.  The risk for 
the insurer is that where guarantees are offered the true cost of those future risks may not 
be known for a number of years, and the insurer may end up charging a premium that is 
insufficient for the risk taken on.  

Where trends in incidence for each of the various critical illnesses covered move in different 
directions, any increases on future reviews can be difficult to predict.  It is possible that 
ongoing enhancements to reserves for guaranteed products may be significant.  The 
customer is probably not aware of this potential downside for the insurer.  

Competition for new business and policyholder retention has not deterred insurers from 
making significant increases in premiums.  In some markets insurers have added further 
diseases / benefits to existing policies at no additional cost to the policyholder.  However, 
the insurer needs to consider this carefully as there may ultimately be some cost to the 
insurer in doing this.  Alternatively if the insurer adds features / benefits to their product 
and genuinely expects there will be no additional cost is this just a marketing gimmick? 

The future 

The future is uncertain.  It may bring about a situation where the insurer is forced to 
continue to offer coverage even though illnesses, by the progress of medical science, are 
no longer critical and where the insurer is forced legally to cover less severe incidences of 
named conditions than was assumed in the calculation of current premiums.  
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There are many medical advances that could have a significant impact on critical illness insurance.  
For example, advances in the technology around artificial organs could lead to more transplants 
being carried out, potentially in situations that would not currently lead to a transplant occurring.  
Rejection rates for transplants would also be expected to fall and so the risk around the operation 
would be significantly less than it is currently.  Insurers would then need to decide whether major 
organ transplant should still be covered under a CI insurance policy. 

2.3 Meeting customer needs 

Amount of benefit 

There is little doubt that the diagnosis of a critical illness or severe disability will potentially 
result in both the sufferer and their family enduring financial loss together with a physically 
and emotionally difficult period.  The financial consequences of suffering a critical illness 
could be far more significant than the financial consequences of death, because costs will 
still be incurred by the individual, possibly at a higher level than prior to illness, but 
earnings are likely to be curtailed.  The lifestyle and earnings potential of any carer might 
also be limited. 

Question 

Suggest a situation where critical illness insurance may not meet the needs of the customers. 
(Hint: consider when a critical illness not a critical illness.) 

Solution 

Where the insured suffers a condition that they believe is ‘critical’, but it is not on the list of 
covered conditions or covered by any other clauses on the policy (for example, a policyholder 
losing one leg may not be eligible for a claim to be paid, however, if they were to lose both legs, 
they would however be eligible). 

A variety of needs are met by a critical illness insurance policy: 

 Medical costs can be funded when the illness requires surgery or other expensive
treatment.  This may help speed up recovery.

 The benefit can be designed to repay a mortgage or other loan when the
policyholder is diagnosed with a critical illness.
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It is expected that providing consumers with a better service through the use of technology 
will also benefit the insurer, as it will strengthen the relationships between the customer 
and insurer.  The hope is that this will improve the retention of the business for the insurer, 
and mitigate competition from other insurers in the market.  This also opens up the 
possibility of being able to gather data on the physical activity of policyholders through 
existing monitors on mobile devices. 

As mentioned above, some insurers are already using data from physical activity trackers to 
reward policyholders for healthy lifestyle choices. 

The use of wearable technology is also an important area where technology is being used 
by health and care insurers.  In a number of jurisdictions health and care insurers have tried 
to integrate wearable devices into their products.  For example, consumers that provide the 
insurer with data on their physical activity through using particular items of wearable 
technology can receive incentives and possibly discounts to their premiums of their 
policies.   

This approach can increase consumer engagement, and possibly improve the health of the 
consumers buying the insurer’s product.  However, it is not always clear whether the 
devices will provide all policyholders with tangible health gains, or whether the product 
incentives primarily prove attractive to consumers that are already fit and healthy.  To date 
it has not always been clear how scientific the data and pricing models are that underlie 
these discount schemes.  

In the last few years several research projects have been carried out to try and identify the impact 
of increased levels of physical activity on insurance claims.  As the Core Reading suggests, these 
have been inconclusive.  One study suggested that, whilst there is a link between physical activity 
and reduced chronic illness (eg diabetes, cardiovascular disease etc), the incentive offered by 
current wearable technology generally provided a temporary increase in activity which then tailed 
off.  Another review of data from those using trackers could not conclude that there was any 
significant impact of using trackers.  

However, it is likely that these products would attract those who are keen to maintain and 
monitor their existing healthy lifestyle and so there may be a benefit from selective applications 
that leads to a reduction in overall claims experience. 

This type of research is often published in actuarial magazines, such as ‘The Actuary’ published by 
the Institute and Faculty of Actuaries and available online.  It is worth checking this type of 
publication from time to time to see if there have been any interesting developments. 

In many markets consumers are increasingly able to compare and contrast insurers 
products through the use of price comparison sites.  These sites can allow the consumer to 
compare products, receive policy quotes, and often complete the sale of the selected policy.  
The level of success of these sites varies by country.  Consumers in the UK are the most 
active users but there is evidence in other parts of the Europe, Asia and Latin America that 
consumers there are using them as well. 

It can be difficult for individual customers to compare health insurance products, because of the 
wide variation of benefits offered with some products.  However, financial advisers will often 
‘shop around’ on behalf of their clients, and price comparison websites are becoming 
commonplace on the internet.  In addition, in many territories the insurance industry is trying to 
make this easier for all customers by bringing in standard benefits and wordings in some areas.   
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1.8 Data science 

Overview 

Health and care insurers have long gathered data to understand the nature of the risks of 
the business they are writing.  Advances in computer power, cloud storage and the increase 
in the amount of digital data available online mean that a health and care insurer can now 
collect, store and analyse its data much more quickly than in the past.  Increased 
digitalisation also offers new data sources which can be combined with traditional types of 
data.  

The term data science is generally associated with the collection of large amounts of data 
and the advanced computational methods used to analyse and gain insight into any trends, 
patterns and associations in the data. 

You may also be familiar with the term ‘big data’ which is used for very large data sets that create 
additional challenges in terms of analysis and use.  There are many areas in which big data could 
be analysed in order to aid understanding of a situation.  For example, in the past the IFoA 
suggested that analysis of social media data and geographical data could assist in fighting future 
pandemics.  During the Covid-19 pandemic, many countries have released apps that can track an 
individual’s health and symptoms to try and identify areas where there are outbreaks of the virus. 

The internet search engine Google uses its data to identify the spread of influenza to try to assist 
healthcare organisations to ensure that they are prepared for the ‘peak’ period.  They currently 
produce this data for 29 countries.  Obviously it is not always accurate and if you try a quick 
internet search of your own, you will easily find a few issues that have been experienced! 

In 2018, the European Insurance and Occupational Pensions Authority (EIOPA) launched a 
thematic review on the use of data science techniques specifically in European motor and 
health insurance.  The main findings of the review were:  

 There was a strong trend towards data-driven business models throughout the 
insurance value chain in motor and health insurance. 

 Traditional data sources such as demographic data or exposure data are being 
increasingly combined with new data sources such as online media data or 
telematics.  This provided health insurers with greater granularity and frequency of 
information about consumer’s characteristics, behaviour and lifestyles. 

 The biggest area that data science techniques were being used was in the pricing 
and underwriting stage of the insurance value chain. 

 EIOPA considered that, whilst there are many opportunities for data science 
techniques for insurers and consumers, there are also potentially significant risks 
arising from data science techniques.  These include ethical issues with the fairness 
of the use of these techniques as well as concerns regarding the accuracy, 
transparency, auditability and explainability of certain Data Science tools such as 
Artificial Intelligence. 
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Advantages 

Data science techniques offer health and care insurers a step-change in risk analysis by 
being able to see these risks in much more detail, and on a continuous basis.  This gives 
health and care insurers the ability to process and draw useful insights, support new 
products and services, and reduce market frictions and inefficiencies in ways that were not 
previously possible.  

Used responsibly, data science has the potential to offer benefits to both the insurer and 
consumers.  This can include fairer outcomes for consumers such as increased inclusivity, 
and improved customer experience. 

Many health and care insurers are already using various data science techniques to help sell 
policies, underwrite and administer claims.  Some insurers will provide wearable devices to 
policyholders to use in order to monitor activity levels.  In return for high activity levels, 
customers may be offered reduced premiums or discounts off retail products or services.  
Generally these rewards are just that, an incentive for good behaviours rather than leading to a 
loading for poor behaviours. 

However, the insurer is gathering a large amount of potentially valuable data which it can use to 
help improve its understanding of the relationship between activity levels and claim risk.  As 
relationships and patterns emerge, insures may offer more bespoke products and benefits 
tailored to the individual. 

Potential issues 

The use of data in data science techniques raise a number of issues for insurers to 
consider. For example: 

Data  

 Data collected from a range of new data sources is unlikely to always be perfect. 
Where new data is incorrect, incomplete or biased this could invalidate the results of 
any assessment of trends or associations in the data. 

 Determining whether appropriate consumer consent has been obtained can be 
challenging for health and care insurers with regards to new data sources (eg social 
media activity).  

 Where the health and care insurer combines existing forms of data with new data 
types, the insurer will need to carefully consider how data from different sources is 
harmonised, cleaned and validated. 

 As the size and complexity of datasets grows it can become more difficult to ensure 
data quality.  Data science techniques can be used to identify issues in the data. 

Question 

Suggest the conditions that may have to be satisfied by a health and care insurer around the 
processing of personal sensitive data. 
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Solution 

Health and care insurers may have to satisfy at least one of the following conditions in order to 
process personal sensitive data: 

 the data subject has given explicit consent 

 it is required by law for employment purposes 

 it is needed in order to protect the vital interests of the individual or another person (for 
example, if an individual with a medical condition has an accident at work, it would be in 
the individual’s vital interest to disclose this condition to medical staff treating the 
individual) 

 It is needed in connection with the administration of justice or legal proceedings. 
 

Data Security 

 As health and care insurers collect larger amounts of detailed and sometimes 
sensitive customer data, this increases the risk that this data could be lost, 
corrupted or stolen.  

 The costs of a cyber-attack can include not just lost or corrupted data, but also 
potential damage to a firm’s reputation, as well as the costs associated with 
business interruption.  Health and care insurers will therefore need to develop 
processes with appropriate controls against hacking and other unauthorised users 
accessing this data.  The costs of building increased cyber protection capabilities is 
likely to be significant for many insurers.  

There have been many high profile cyberattacks in recent years.  For example, in 2016 there was a 
data breach by various Indian banks and around 3.2 million debit cards were compromised.  In 
May 2017, healthcare data was stolen on around 91 million people from three healthcare 
providers in the USA. 

Question 

Outline the areas that a health and care insurer’s data governance policy should cover. 

Solution 

A health and care insurer’s data governance policy should cover: 

 the specific roles and responsibilities of individuals within the insurer with regards to data 

 how the insurer will capture, analyse and process data 

 issues with respect to data security and privacy 

 the controls put in place to ensure that the required data standards are applied 

 how the adequacy of the controls will be monitored on an ongoing basis with respect to 
data usability, accessibility, integrity and security. 
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Legacy Systems 

 A challenge for companies with large existing legacy business is that there may be
barriers to using data science techniques efficiently.  Particular challenges could be
the poor quality of existing data and the high cost of updating legacy computer
systems.

Staff skills 

 A further challenge for insurers is likely to be a difficulty for health and care insurers
in attracting staff with the necessary skills to develop and manage complex data
science related projects.

The use of large amounts of data can also lead to issues for consumers.  For example, if activity 
levels are used as a rating factor for PMI an individual with low levels of activity may find it hard 
to obtain insurance.  However, there may be reasons for these low levels of activity, for example 
the individual may do a lot of swimming which is very hard to track using many activity monitors. 

Ethical use of data science 

Innovation in the use of new types of data and data science techniques can create the 
potential for new ethical challenges for consumers, regulators and insurers to consider.  

Potential areas of ethical tensions could be around: 

 the collection and use of new types of data

 the use of opaque third party data based on algorithms (eg the use of a credit score
derived by a third party in the insurer’s risk assessment process)

 the use of data science techniques to influence consumer behaviour.

Unethical use or even the perception of unethical use of data could significantly weaken 
consumer trust in a company or even the wider insurance industry. 

A further challenge for insurers is that the public’s perception is still developing around the 
use of many aspects of data science.  What is viewed as ‘ethical’ now could be deemed as 
‘not ethical’ in the future as public perception develops.  

Data science raises questions over ethics and the public interest.  As health and care 
insurers are able to see risks in finer detail, the level of cross-subsidy between 
policyholders could decline.  This could lead to less healthy policyholders being unable to 
find health and care insurance at an affordable cost.  

This is a particular concern in health and care insurance given the personal sensitive nature of the 
data the insurers will record.  As the Core Reading suggests, views on acceptability of data use can 
change over time.  For example, during the Covid-19 outbreak, many countries have made it 
compulsory for people to download and use tracking apps.  These apps register who the user 
comes in to contact with.  If someone has close contact with another individual who later tests 
positive for the virus they can be notified easily and can isolate.  However, at the time of writing 
(May 2020) there is some concern about what these apps may be used for in the future that is 
outside the current intended use. 
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To help address some of these ethical concerns, the IFoA has issued a guide for ethical data 
science which can be found here: 

https://www.actuaries.org.uk/system/files/field/document/An%20Ethical%20Charter%20for%20
Date%20Science%20WEB%20FINAL.PDF 

Regulation 

Insurance regulators will expect companies to comply with any existing regulatory and 
supervisory frameworks with regards to data science related work.  However the rapid 
increase in consumer data and continuous evolution in data science techniques in 
insurance create a number of issues for consideration for regulators.  

Insurance regulators are unlikely to want to be seen to put in place additional barriers to 
development which could benefit both insurers and consumers.  However, insurance 
regulators will also want to balance the potential benefits of these developments against the 
corresponding risk that these benefits fail to materialise or these techniques result in 
adverse issues for consumers.  Examples of which could include reduced access to 
insurance for certain consumer groups, poor transparency of decisions, poor consumer 
outcomes, lack of fairness, or unethical practice. 

To effectively regulate the use of data science techniques insurance regulators will need to 
understand the techniques being used, how these techniques have been deployed, and the 
potential benefits and risks.  

Currently, under the Solvency II regulations, data risks would be considered within the operational 
risk component of the SCR calculation.  There are also data quality requirements under Pillar 2 
that need to be met.  Solvency II is considered in more detail in Chapter 11 and 12. 
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Solution 

 More detailed sales procedures to ensure customers fully understand their cover. 

 Greater disclosure requirements, eg Key Features Documents, Statements of Best Practice. 

 Generally, more financial awareness among customers, possibly due to there being more 
articles in the media about personal finance. 

 Potentially more competition, leading to more aggressive marketing, so that consumers are 
more aware of health insurance products generally. 

 
Also, in an increasingly litigious society, policyholders are more likely to dispute claims that are 
refused. 

Question 

Outline the influences that may have led to health insurance policyholders being more litigious. 

Solution 

 Greater media attention being given to consumer issues. 

 The ease with which complaints can be made, eg the complaints procedure may be clearly 
explained in policyholder literature. 

 Increasing activity among law firms to offer legal representation in disputes, eg no-win no-
fee offers. 

 Increased consumer protection. 

 Awareness of the increasing number of disputed insurance claims being settled 

 Influences from other countries, especially from the USA, where litigation is becoming more 
and more common. 

 
Of course, any influences that are helping to ensure that all valid claims are being paid are to be 
commended.  However, insurers should try to reduce the number of claims that involve disputes. 

Although tight policy wording and good sales procedures will help to limit the number of 
disputed, but invalid, claims being paid, these measures can never be perfect.  The insurer must 
therefore be aware of the risk of increasing numbers of claims being made and paid.   

Furthermore, growing client sophistication is likely to be increasingly evidenced by choice 
of cash over care in order to arrange one’s own medical outcome, or of private treatment in 
preference to State provision where benefits (in the shape of faster treatment, possibly 
more expert treatment and more comfortable surroundings) are seen as exceeding the 
costs (premiums). 
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5 Key medical conditions 

This section considers the key medical conditions that affect mortality and morbidity rates in 
various countries of the world.  It then goes on to consider these conditions in more detail, in 
particular looking at the current issues affecting them. 

5.1 Key medical conditions affecting mortality and morbidity 

The main causes of mortality and morbidity, and any specific diseases in a jurisdiction may 
impact any health and care business written by an insurer.  The following section looks at 
this in more detail. 

Mortality 

The drivers of mortality experience can be complex and can vary significantly over time.  

Of the 56.4 million deaths worldwide in 2015, more than half (54%) were due to the top ten 
causes.  Heart disease and stroke are the world’s biggest killers, accounting for a combined 
15 million deaths in 2015.  These diseases have remained the leading causes of death 
globally in the last 15 years.   

Heart disease includes angina, myocardial infarction (heart attack) and sudden cardiac death. 

Chronic obstructive pulmonary disease claimed 3.2 million lives in 2015, while lung cancer 
caused 1.7 million deaths.  Diabetes killed 1.6 million people in 2015.  Deaths due to 
dementia more than doubled between 2000 and 2015, making it the 7th leading cause of 
global deaths in 2015.  

Lower respiratory infections caused 3.2 million deaths worldwide in 2015.  The death rate 
from diarrheal diseases almost halved between 2000 and 2015, but still caused 1.4 million 
deaths in 2015.  Similarly, tuberculosis killed fewer people during the same period, but is 
still among the top 10 causes with a death toll of 1.4 million.  HIV/AIDS is no longer among 
the world’s top 10 causes of death, having killed 1.1 million people in 2015 compared with 
1.5 million in 2000.  Road injuries killed 1.3 million people in 2015. 

Local factors mean that the main causes of death can vary significantly between 
jurisdictions.   

More than half of all deaths in low-income countries in 2015 were caused by conditions 
such as communicable diseases, maternal causes, conditions arising during pregnancy and 
childbirth, and nutritional deficiencies.  By contrast, less than 7% of deaths in high-income 
countries were due to such causes. 

Non-communicable diseases (NCDs) caused 70% of deaths globally, ranging from 37% in 
low-income countries to 88% in high-income countries.  All but one of the ten leading 
causes of death in high-income countries were NCDs. 

In terms of absolute number of deaths, however, 78% of global NCD deaths occurred in low- 
and middle-income countries. 

Low-income countries had the highest mortality rate due to road traffic injuries.  Road 
injuries were also among the leading ten causes of death in both lower-middle- and upper-
middle-income countries. 

Global average life expectancy increased by five years between 2000 and 2015. 
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Source: WHO – The top 10 causes of death Factsheet, (January 2017), 
http://www.who.int/mediacentre/factsheets/fs310/en/ 

In the UK, there is some evidence of improvements in life expectancy over time. This is 
mainly because of falls in the death rate from coronary heart disease, lung disease, and 
some cancers.  However, mortality experience can vary not only between jurisdictions but 
also within regions of a jurisdiction.  For example, whilst overall life expectancy has 
improved in the UK, there remain significant regional differences in levels of health within 
the UK. 

Further discussion of the main causes of death (and ill health) is given in Section 5.2 below. 

For example, the Global Burden of Disease 2013 study (published by Public Health England) 
showed that between 1990 and 2013, life expectancy in England saw one of the biggest increases 
in life expectancy among major developed countries – a 5.4 year increase from 75.9 years in 1990 
to 81.3 years in 2013.  Although there were improvements in most diseases in the UK, there were 
increases in deaths due to liver cancer and cirrhosis of the liver over this period.   

Over the same time period, Turkey also saw a significant increase in life expectancy of 9.1 years 
from 67 years to 76 years, predominantly due to reduced deaths from cardiovascular diseases.  
Not all countries saw an improvement over this period though.  For example, South Africa’s life 
expectancy reduced by 4.1 years from 65 years to 60 years largely due to increased deaths from 
HIV / AIDS and tuberculosis. 

Morbidity 

The drivers of morbidity are similarly complex, with significant differences by region and 
jurisdiction.  The following table illustrates the top five diseases (as measured by disability 
adjusted life years lost) throughout the world, and split by low-, middle- and high- income 
countries. 

Leading causes of disease / injury, countries grouped by income, 2004: 

Rank World Low Income Middle Income High Income 

1 Respiratory Respiratory Depression Depression 

2 Diarrheal Diarrheal Heart Heart 

3 Depression HIV / Aids Cerebrovascular 
- 

Cerebrovascular 
- 

4 Heart  Malaria Road Accident Dementia 

5 Aids / HIV Premature 
birth 

Respiratory Alcohol 

 
Source: WHO, Global Burden of Disease, (2004 update), 
http://www.who.int/healthinfo/global_burden_disease/GBD_report_2004update_full.pdf. 

There are also significant differences in the leading causes of disease between individual 
regions.  This is covered in more detail in Section 5.3 below. 
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For comparison, the five most significant of causes of ill health (as measured by 
disability-adjusted life years lost) in the UK in recent years have been: 

 coronary heart disease 

 back and neck pain 

 stroke 

 lung cancer 

 lung disease.   

The most significant causes of ill health have remained largely unchanged in the UK over 
the past 25 years. 

There are some similarities between the main causes of death and ill health.  For example 
strokes are the third leading cause of death in England each year and the leading cause of 
disability. 

Whilst life expectancies have increased in recent years in the UK, this has not been 
matched by improvements in levels of ill health from causes such as low back and neck 
pain, heart disease and strokes.  For several conditions, the overall demands on the health 
services in the UK are increasing despite the death rate falling.  In other words, people in 
the UK are living longer but spending more years in poor health.   

To allow for this, healthy life expectancy can be considered rather than pure life expectancy.  The 
healthy life expectancy for a male born in England from 2012-14 was 63.4 years compared to a 
total life expectancy of 79.5 years.  This suggests that these men might expect to spend on 
average 16.1 years in ill health.  The comparable figure for females is 19.2 years, so while females 
have a longer life expectancy, they can expect to spend more of it in ill health. 

A similar measure is disability-free life expectancy.  However, neither measure really allows for 
the quality of life that is experienced during the period of ill health. 

Longer life expectancy and poorer health could have considerable implications for the 
overall population of a country.  For example, there may be significant implications for 
individuals and local authorities in funding the costs of long-term care.  A challenge for 
health and care insurers in the future will be to come up with innovative products that will 
help individuals to pay for their long-term care, at acceptable cost to the individual. 

Some of the pressures being placed on long-term care insurers were considered in Chapter 2.  
Along with designing products that are able to meet customers’ needs in terms of costs, insurers 
also need to try to identify customers who may be at higher risk of needing care.   

One potential way to consider the progression of disability which is often quite predictable, is to 
consider instrumental ADLs (IADLs).  These are activities that are not necessary for fundamental 
functioning, but they let an individual live independently in a community.  Examples include 
shopping, doing laundry, cooking a hot meal and they can be used as early indicators of problems 
that may arise in the future.  Individuals typically fail IADLs before the standard ADLs. 
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Thankfully for insurers (and most of us!) most of old age isn’t spent being dependent on care, and 
where care is needed, unless 24 hour care is required, most of it is provided in the home by the 
spouse or children.  Again, this poses more issues regarding the design of products to allow the 
variety of care needs that policyholders may require.  The availability of a viable pre-funded 
insurance option could also change the provision of care. 

Changes in longevity and morbidity rates may make an insurer’s historic data less credible.  
An insurer may therefore need to access more / better data to properly price and reserve for 
its risks.   

Question 

Explain how an insurer could  access more / better data in this situation. 

Solution 

It could seek expert advice from professional bodies, such as the IFoA, who may have carried out 
data and modelling work on trends as they have been identified.  External consultancies may also 
be able to provide assistance.  Reinsurers may offer more data but whether it is better would 
need to be assessed as it will relate to the same historic period as the insurer’s own data. 

Data from other countries is an alternative in this situation but great care would need to be taken 
when considering any demographic trends that have occurred in other countries and assessing 
whether the underlying causes are the same as in the insurer’s own country. 
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2 China 

2.1 Introduction 

The regulatory system in China was introduced in Chapter 10. 

Question 

Explain briefly the approach to regulation in China. 

(Again, this type of specific knowledge is not required for the Subject SA1 exam, it is useful revision 
before reading this section.) 

Solution 

The China Banking and Insurance Regulatory Commission (CBIRC) is responsible for supervising 
the establishment and ongoing business activities of banking and insurance institutions.  

CBIRC is responsible for taking enforcement actions against regulatory violations. 

The CBIRC has implemented significant changes to its capital requirements, risk management and 
transparency disclosures through the introduction of its C-ROSS framework.   

The C-ROSS framework has similarities to Solvency II, but is intended to reflect the circumstances 
of the Chinese insurance market, rather than be a direct copy. 

 
China has introduced a three-tiered regulatory framework (referred to as C-ROSS) that is 
intended to strengthen capital requirements, risk management and disclosures of Chinese 
insurance companies, bringing insurance regulation in line with global standards.  Whilst 
the Chinese insurance regulator (the CIRC) aimed to make C-ROSS comparable to 
international standards, it also wished to reflect the characteristics of the Chinese 
insurance market, with particular recognition that China’s insurance market is still relatively 
young in comparison to the US or European insurance markets. 

CIRC was the predecessor to the China Banking and Insurance Regulatory Commission (CBIRC). 
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2.2 C-ROSS framework 

The C-ROSS framework is similar to Solvency II with three tiers: 

1. Pillar I – Quantitative Capital Requirements.  Pillar I will include various risk factors 
applied to premium, reserve and catastrophe risk based on lines of business.  The 
risks covered in Pillar I are the quantitative risks for life business – eg insurance 
risks, market risk and credit risk. 

2. Pillar II – Qualitative Capital Requirements.  It has three components:  

 a rating system to determine the level of intervention applied by the regulator 

 an explicit assessment of the risks management process of the company 
(equivalent to ORSA) 

 a series of liquidity risk indicators. 

3. Pillar III – Improved risk disclosure and transparency.  Pillar III is intended to cover 
unsupervisable risks which include the systematic risk of the entire market.  CIRC’s 
aim is to build up a mechanism which improves transparency and communication 
across market participants.   

2.3 Differences to Solvency II 

The main differences between the solvency regime in China and Solvency II are: 

 The asset valuation is approach is largely similar to the accounting value under 
Chinese GAAP, which means it can be directly extracted from the insurer’s GAAP 
balance sheet with minor amendments.  For Solvency II assets are valued 
mark-to-market. 

 The method of determining the discounting yield under C-ROSS is similar to the 
method used for the valuation of Chinese GAAP liabilities.  Under Solvency II the 
current risk-free curve is used for liability discounting. 

 In the current Chinese market it was felt to be difficult for insurers to do their own 
solvency risk assessments.  So all insurers follow the same rules to derive the 
Chinese equivalent of the Own Risk Solvency Assessment (referred to as Solvency 
Aligned Risk Management Required Assessment).  Under Solvency II ORSA gives 
the insurer more room to use internal models, which are not allowed under C-ROSS. 

The introduction of C-ROSS creates a number of challenges for health and care insurers in 
China, including: 

 the production of the results is a complex process 

 regular and timely C-ROSS reporting means significant additional workload for 
companies 

 for Pillar II substantial effort will be required to establish risk and capital 
management frameworks that meet the CIRC requirements 

 health and care insurers will need to consider ways to streamline reporting process 
and automate much of the work in order to shorten reporting time and reduce 
operational risks.  
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2 Professional Standards Framework – United Kingdom 

2.1 Overview 

This section sets out the approach taken by the Institute and Faculty of Actuaries (IFoA) to 
actuarial professional standards of practice.  The IFoA in the United Kingdom is responsible 
for setting and maintaining ethical standards for its members.  

The Institute and Faculty of Actuaries (IFoA) has a responsibility under its Royal Charter to 
regulate the actuarial profession in the public interest.  As part of that regulatory function, it 
sets and maintains a framework of mandatory standards for its members.  Those standards, 
and the non-mandatory guidance produced to assist with their application, aim to support 
members in achieving and maintaining the level of quality and professionalism expected of 
them.  

The IFoA’s current standards framework is made up of: 

i. The Actuaries’ Code (‘the Code’), which is an overarching, mandatory ethical code 
of practice focused around the following high-level principles: 

a. integrity 

b. competence and care 

c. impartiality 

d. compliance 

e. speaking up 

f. communication. 

The Code applies at all times to members’ conduct in relation to an actuarial role 
and also applies to other conduct if that conduct could reasonably be considered to 
reflect upon the actuarial profession.  

ii. Actuarial Profession Standards (‘APSs’), which build upon the principles of the 
Code and impose specific requirements upon members, often for particular practice 
areas or types of work.   

iii. Non-mandatory guidance, which provides guidance to assist with the application of 
the IFoA’s standards framework.  This includes guidance on the Actuaries’ Code 
and general topics such as ‘Speaking up’ and ‘Conflicts of interest’, which will be of 
value to all members, including those involved in data science work.  

There are also some Guidance Notes for specific topics, although those are no longer 
produced by the IFoA.   

The IFoA also requires members carrying out work that is within UK Geographic Scope to 
comply with the Financial Reporting Council’s (FRC’s) Technical Actuarial Standards 
(TASs).  

The Code, all current APSs and non-mandatory guidance can be found under the 
‘Upholding Standards’ section on the IFoA’s website and the FRC’s TAS’s can be found on 
the FRC’s website [Framework for FRC technical actuarial standards].   

The link to the ‘Upholding Standards’ section of the IFoA website is: 
https://www.actuaries.org.uk/upholding-standards 
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The link to the FRC website is: 
https://frc.org.uk/actuaries/actuarial-policy/technical-actuarial-standards 

We will now consider each of these pieces of guidance in more detail. 

2.2 The Actuaries’ Code 

The Actuaries’ Code (the Code) is the overarching ethical code of the IFoA.  All members of 
the IFoA are expected to uphold the Code.  

This includes student members. 

The Code applies at all times to members’ conduct in their work as actuaries and is also 
taken into consideration where members’ conduct in other contexts could reasonably be 
considered to reflect on the actuarial profession.  The Code sets out six core principles that 
all members of the IFoA are expected to observe to support the IFoA in acting in the public 
interest.    

These principles are listed in Section 2.1. 

The content of the Code is outside the scope of this Subject, however all members 
(students and actuaries) of the IFoA are expected to be familiar with the Code and comply 
with its principles. 

2.3 Actuarial Profession Standards (APSs) 

Members are required to comply with all applicable provisions of APSs. The following 
Actuarial Profession Standards were described in Chapter 10: 

 APS L1 Duties and Responsibilities of Life Assurance Actuaries’ – relevant to all 
members once appointed to one of the statutory roles 

The main statutory actuarial role relevant to Subject SA1 is the Chief Actuary (or Actuarial 
Function Holder).  This was covered in more detail in Chapter 11. 

Question 

Describe the main responsibilities of the Chief Actuary. 

Solution 

The main responsibilities of the Chief Actuary are:   

 to co-ordinate the calculation of the technical provisions 

 to ensure the appropriateness of the methodologies and underlying models used, as well 
as the assumptions made in the calculation of technical provisions 

 to assess the sufficiency and quality of data used in the calculation of technical provisions 

 to compare the best estimate against experience 

 to inform the governing body of the reliability and adequacy of the calculation of technical 
provisions 

 to express an opinion on the overall underwriting policy 
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 to express an opinion on the adequacy of reinsurance arrangements

 to contribute to the effective implementation of the risk management system, with
particular regard to risk modelling by the firm.
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