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ABSTRACT 
 

New APRA capital standards for Australian life insurers came into effect on 1 January 2013 and 
continued the trend towards increased sophistication. One element of that additional 
sophistication is the need for actuaries to calculate random and future risk margins at a 99.5% 
confidence level for mortality and morbidity. 

Whilst there are a variety of methods of quantitatively determining random stress margins, the 
methods for determining future stress margins levels remain more challenging.  

This paper discusses the results of a recent survey we performed covering both the levels and 
methods for setting of future stress margins adopted by Australian life insurers. As the survey 
identified a wide range of margins have been adopted, we explored some of the causes for these 
differences and then consider whether additional insights in the establishment of future stress 
margins can be obtained from previous research (i.e. the Risk Business Capital Taskforce 
paper), international developments (i.e. Solvency II) or other practice areas (i.e. General 
Insurance). 

Keywords: Risk Margins, Future Stress  
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1. Introduction 

1.1 New Prudential Standards and Stresses 

New capital standards came into effect on 1 January 2013. They continued the 
international trend towards increased sophistication in capital determination for financial 
services.  

Within the standards, stresses to assets, liabilities and operations are specified by APRA 
with the exception of the morbidity, mortality and lapse stresses, which must be 
determined by each company. 

For mortality and morbidity, three stress margins must be determined, a random stress 
margin, a future stress margin and an event stress margin.  

1.2 Industry Response - Survey 

The guidance provided by LPS 115 regarding the calculation of the mortality and 
morbidity stresses is largely principles-based. To understand how the industry had 
applied these principles, we undertook a survey of industry participants. 

The survey was conducted between December 2012 and February 2013 through face-to-
face interviews with senior actuaries at 17 companies, and focused on the approaches 
and methodologies adopted for setting the random and future margins for mortality and 
morbidity. The survey identified that a wide range of future and random stress margins 
were adopted by industry participants.  

As the differences in the future stress margins were more significant than the differences 
in the random stress margins, this paper focuses on our key observations in relation to 
the process of determining the future stress margins.  

1.3 Structure of Paper 

The structure of the paper is as follows: 

 Section Two provides further details on the new prudential standards; 

 Section Three provides some high level results from the survey relating to future 
stress margins. This section highlights that there are a wide range of future margins 
adopted by companies, and this variation is due to several reasons including 
different interpretations of the LPS 115 requirements regarding future margins; 

 Sections Four to Seven discuss the different interpretations of LPS 115 regarding 
the calculation of the future stress margins. Section Four summarises the causes that 
result in actual claims experience deviating from expected experience and considers 
how these causes relate to APRA’s specified stress margin categories. Sections Five 
and Six discuss the assumption setting process, the importance of time frame when 
setting assumptions and how these issues may impact the future stress margins. 
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Section Seven considers the diversification issues associated with setting the future 
stress margins; 

 Sections Eight to Ten consider if additional insights in the establishment of future 
stress margins can be obtained from previous research (i.e. the Risk Business 
Capital Taskforce paper), international developments (i.e. Solvency II) or other 
practice areas (i.e. General Insurance); and 

 Section Eleven sets out our conclusions.  

1.4 Acknowledgements 

We wish to acknowledge the assistance given to us by our colleagues in Australia and 
the UK in peer reviewing this document. As always, any remaining errors are of course 
our own. In particular we wish to acknowledge the assistance of: 

 James Collier; and 

 Michael Curtis. 
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2. Capital Standards and Future Stress Margins 

2.1 New Capital Standards 

Under the new standards, the Prescribed Capital Amount (PCA) is designed so that if a 
Fund’s capital base was limited to its PCA it could at a 99.5% confidence level 
withstand 12 months of losses and have sufficient assets to provide for its policy and 
other liabilities at the end of the year. 

The PCA calculation involves applying stresses to a Fund’s assets, liabilities and 
operations. All stresses are calculated at the 99.5% confidence level, with an explicit 
allowance for diversification between the stresses made using correlation matrices. 

Within the standards, all stresses to assets, liabilities and operations are specified by 
APRA with the exception of the morbidity, mortality and lapse stresses, which must be 
determined by each company. 

The following diagram summarises the main stresses under the prudential standards. 

 

A short description of future, random and event stresses is provided in Appendix A. 

2.2 Principles-Based or Prescriptive? 

2.2.1 APRA Guidance 

The new standards appear to be more prescriptive than the previous standards.  
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The previous Solvency Standard states that “Where a particular combination of risks 
affecting a company is not explicitly considered within the standards, the Actuary must 
establish additional amounts with the Solvency Requirement, beyond the amounts 
prescribed”1. A similar paragraph is contained in the previous Capital Adequacy 
Standard2

LPS 110 does not contain a similar requirement in respect of the overall capital 
calculation, nor does LPS 114 (asset risk charge), LPS 117 (asset concentration risk 
charge) or LPS 118 (operational risk charge). However LPS 115 states in respect of the 
insurance stress that “The Appointed Actuary must determine an appropriate stress 
margin for risks arising from any other contingencies not specifically mentioned above. 
These risks may include, but are not limited to, changes to take-up rates on insurance 
options and premium dormancy rates.”

. 

3

In a response to company submissions regarding the draft actuarial standards APRA 
stated that it “seeks principles-based and outcomes-focussed prudential standards, 
emphasising the achievement of sound prudential outcomes in setting regulatory 
requirements and expectations, without necessarily seeking to specify or prescribe the 
exact manner in which those outcomes must be achieved. However, there are areas 
where some degree of prescription is required, particularly in regard to setting capital 
standards ... While APRA considers that there are advantages in setting general and 
unambiguous rules for determining the prescribed capital amount, there are areas where 
it is not possible to set general requirements that are appropriate for the whole industry. 
In these areas, APRA will rely on the insurer in the first instance to determine the 
appropriate capital requirement within the principles-based guidelines set by APRA, 
using the judgement of the insurer’s Appointed Actuary where appropriate.”

  

4

This last statement from APRA could be taken to imply that APRA believes companies 
should follow a prescriptive or “black letter” interpretation of the standards in most 
areas, but apply a principles-based approach in the areas of the standard where it is not 
possible to set general requirements that are appropriate for the whole industry.  

 

2.2.2 Company Interpretation 

Our discussions with senior actuaries in life insurers indicate that: 

 Some companies have largely implemented the standards in a prescriptive manner, 
with a lower regard to the principles underlying the standards. For these companies 
any material risks not explicitly covered by the standards are covered as part of 
Target Capital; while  

 Other companies have continued to place significant weight to the principles 
underlying the standards when implementing the requirements of the standards.  

                                                      
1 LPS 2.04 (Solvency Standard), Paragraph 2.6 
2 LPS 3.04 (Capital Adequacy Standard), Paragraph 2.4 
3 LPS 115 (Insurance Risk Charge), Paragraph 51 
4 APRA, March 2011 Response to Submissions, Page 17 
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Two identical companies reading the standards with the different mindsets discussed 
above will likely have different interpretations of how the future stress margins should 
be calculated  (noting that both companies may adopt the same overall capital level, 
after allowing for target capital).  Examples of these differences are outlined in Sections 
Four to Seven. 
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3. Survey 

3.1 Survey Participants 

The KPMG Australia Risk Margin survey was conducted between December 2012 and 
February 2013 through face-to-face interviews with senior actuaries. In total 17 
companies were surveyed, which included 11 direct offices and 6 reinsurers as listed 
below: 
 AIA Australia Limited 
 AMP Life Limited/ National Mutual 

Life Association of Australasia 
Limited (AXA) 

 ClearView Life Assurance Limited 
 Colonial Mutual Life Assurance 

Society Limited (CommInsure) 
 Macquarie Life Limited 
 MetLife Insurance Limited 
 MLC Limited 
 OnePath Life Limited 
 St Andrews Life Insurance Pty Ltd 
 TAL Life Limited 
 Zurich Australia Limited 

 Gen Reinsurance Life Australia Ltd 
 Hannover Life Re of Australasia Ltd 
 Munich Reinsurance Company of 

Australasia Limited 
 RGA Reinsurance Company of 

Australia Limited 
 SCOR Global Life Australia Pty 

Limited 
 Swiss Re Life & Health Australia 

Limited 

The survey focused on the approaches and methodologies adopted for setting the 
random and future margins for mortality and morbidity. 

3.2 Post Survey Changes 

The survey results were provided to participating companies at the end of February and 
we are aware that subsequently some companies have adjusted their margins in 
response. The results shown in this report reflect the original survey. 

3.3 Active Lives – Future Stress Margins 

The following graphs set out the results from the KPMG Australia Risk Margin survey, 
showing the level of active lives future stress margins adopted for retail lives and group 
lives.  
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 * This reflects increased cost of claims for active lives rather than just incidence. 
 ** This reflects increased cost of CICP reserves. 

It is immediately apparent that a wide range of margins have been adopted with: 

 Numerous companies adopting higher margins than those proposed by APRA for 
QIS1, as potentially being suitable for use by small companies; and 

 Numerous companies adopting lower margins than those proposed by the Risk 
Business Capital Taskforce as being suitable for large companies and calibrated at 
the lower confidence level of 97%. 

3.4 Cause of Wide Range of Margins 

Variation in the margins was expected, due to differences in company size, use of 
reinsurance and other intrinsic characteristics. However some differences appear to be 
due to: 

 Different interpretations of the prudential standards, including: 

− The types of risks considered to be covered by the future stress margins; 

− The allowance made for the assumption setting process when setting the future 
stress margins; 

− The time horizon considered when setting the future stress margins; and 

− The allowance for diversification benefits when determining the future stress 
margins. 

 The techniques used to set the margins, particularly when setting future stress 
margins for the IBNR; and 

 Differences in views regarding the magnitude of potential future stresses.   
                                                      
5 Technical Paper: Review of capital standards for general insurers and life insurers. Capital Base and 
Insurance Risk Capital Charge for Life Insurers, 12 July 2010, page 16 (Sum of mean uncertainty and 
trend uncertainty margins) 
6 Quantitative Impact Study Review of Capital Standards for Life Insurers Instruction Guide, Page 12 
(Net of Reinsurance Margins) 

 Minimum Maximum Average Taskforce5 QIS1 
(97%) 

6

Retail 

 

Mortality 4% 35% 19% 10% 25% 
TPD 15% 84% 40% 25% 45% 
Trauma 10% 55% 35% 30% 45% 
IP Incidence 5% 40% 23% 35%* 35% 
IP Terminations 11% 35% 21% 30%** 25% 

Group 
Mortality 7% 50% 26% 25% 40% 
TPD 20% 105% 44% 35% 60% 
GSC Incidence 5% 35% 24% 45%* 35% 
GSC Terminations 7% 25% 19% 30%** 20% 
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4. Future Stress Margins - Types of Risks Covered 

4.1 Introduction 

Prudential Standard LPS 115 (Insurance Risk Charge) states that the future stresses for 
mortality and morbidity must allow for the possibility that the best-estimate assumptions 
may need to be changed, either because they were mis-estimated at the reporting date, or 
because adverse trends have been identified during the period7

APRA has identified “adverse trends” and “mis-estimated assumptions” as causes of 
future stress, but did not define these terms in LPS 115 or LPS 1. These terms can be 
interpreted narrowly or broadly, leading to different views regarding which causes of 
adverse claim experience are considered to form part of the future stress margins.    

. 

4.2 Survey Results 

The following graph sets out the results from KPMG Australia’s Risk Margin Survey, 
showing the range of causes of adverse experience which were considered to form part 
of the “future stress” by different market participants.  

 

To obtain an understanding of why the variation outlined in the chart has occurred, it is 
beneficial to consider the causes of adverse claims experience and how these causes 
map to APRA’s stress margins.  

  

                                                      
7 LPS 115, Paragraph 34 
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4.3 Causes of Adverse Claims Experience 

The following table summarises one view of the causes of adverse mortality and 
morbidity claims experience.  

Causes Definitions 

Event Event Risk refers a single event causing multiple claims, where 
the effects are dispersed within 2 years (to align with the duration 
of the APRA minimum margins). 

Examples 

Terrorist attacks, influenza epidemics, tsunamis, workplace 
accidents. 

Random Random Risk refers to the risk that even if no other risks are 
present, the actual level of claim payments may vary from the 
expected level due to statistical fluctuations. This means the 
number of claims or the amount of claims paid can be higher than 
the expected level from time to time without necessarily 
indicating that the underlying level of claims has changed. 

Trend  

(including 
product risks) 

Trend Risk refers to the risk that the trend allowances adopted in 
setting the best estimate assumptions were not correct.  

Examples 

Allowances for mortality improvements, the deterioration of 
experience due to benefit definition changes, improvement in 
consumer awareness. 

Systemic  Systemic Risk refers to a “game changer”. It is different from 
event risk in that the effect of this change will last for more than 
2 years.  

Example 

A drug resistant bug emerges, improved early detection 
mechanisms for cancer. 

Cyclical Cyclical Risk refers to the risk that claims deteriorate due to the 
economic cycle. 

Example 

TPD and disability income claims costs generally increase as the 
economy goes from the top of the economic cycle to the bottom 
of the economic cycle. 

Underwriting Underwriting Risk refers to the risk that changes in underwriting 
practices by you or a competitor will result in higher claims costs.  
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Causes Definitions 

Example 

Introduction by competitors of an additional question relating to 
breast cancer that results in high levels of anti-selection within 
your company. 

Claims 
Management 

Claims Management Risk refers to the risk that claims 
management practices will deteriorate resulting in higher claims 
costs. 

Example 

Increase in staff turn-over leading to a reduction in the quality of 
claims assessments.  

Analysis Error 
(including 
sampling error) 

Analysis Risk refers to the risk that the analysis of the data is 
flawed in some way.  

Examples 

The analysis is not performed at a sufficient level of detail, the 
historical data is not representative of the underlying mean due to 
random fluctuations, or the analysis contains errors. 

Data Data Risk refers to the risk that the data used within the analysis 
is flawed. This can arise either because the data quality is 
intrinsically flawed or because the data extraction contains errors. 

Examples 

Group life data provided by the superannuation fund trustee is 
incomplete and contains errors, or errors were made when 
extracting data from internal systems. 
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4.4 How the Risks Map to APRA Stress Categories 

4.4.1 Introduction 

Under the APRA standards the causes of adverse claims experience discussed in the 
previous section could fit into one of the following four stress categories underlying the 
PCA calculation, or may not in fit into any of the categories and fall outside of the PCA 
calculation. 

 Event Stress 

 Random Stress  

 Future Stress 

 Operational Stress 

 

Some causes of adverse claims experience fall clearly into one of the four stress 
categories while others could relate to multiple categories (or no category).  

4.4.2 Causes of Adverse Claims Experience with a Clear Match 

The following causes of adverse claims experience have a clear match to an APRA 
Stress Category: 

 Event Risk fairly obviously translates to the “event stress” in the APRA standards 
(coloured red in next diagram).  

 Random Risk fairly obviously translates to the “random stress” in the APRA 
standards (coloured yellow in next diagram).  

 Trend Risk and Systemic Risk 
can easily translate to the 
“future stress” (coloured blue 
in diagram opposite). 

 

 

4.4.3 Causes of Adverse Claims Experience without a Clear Match 

The alignment of the remaining causes of risk (cyclical, underwriting, claims 
management, data and analysis error) to the APRA Stress categories is less clear. 
Section 2.2 discussed two alternative interpretations of the standards, a principles-based 
and a prescriptive: 

 A principles-based view would consider that these risks are major risks and should 
be included within one of the four APRA stress categories based on the following 
sections of LPS 110 and LPS 115: 
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− LPS 110 states “The Prudential Capital Requirement is intended to take account 
of the full range of risks to which a fund or life company is exposed.”8

− LPS 115 states that the “The ‘future stress’ margins, before the adjustment for 
diversification, must be determined by the Appointed Actuary, having regard to 
the nature of the mortality and morbidity risks to which the company is 
exposed”

  

9

 A prescriptive view would generally hold that these risks should only be included in 
an APRA category if they meet the black letter definitions outlined in LPS 115. 

. 

4.4.4 Cyclical Risk 

A prescriptive view would generally hold that cyclical risk does not meet any of the 
APRA stress categories: 

 Cyclical risk is clearly not covered by operational stress or random stress; 

 Cyclical risk could arguably be covered by event stress, where the economic 
downturn is considered to be the event.  However, APRA’s commentary relating to 
event stress does not refer to events of an economic nature, and high claims 
experience due to cyclical factors frequently last beyond 2 years, the time horizon it 
can be argued that applies to APRA’s event stress. Therefore, in our view we do not 
consider cyclical risk to be an event stress; and 

 Cyclical risk does not meet a narrow definition of a future stress (i.e. it is not a trend 
or mis-estimation risk). This view is strengthened if the company would not 
normally change the best estimate assumptions due to cyclical movements in claims 
experience. 

A principles-based view would result in cyclical risk being part of the future stress (i.e.it 
should be allowed for and meets a broader definition of future stress). 

We note that the Risk Business Capital Taskforce’s paper, which APRA refers to as 
providing guidance for setting random and future risk margins, considers cyclical risk to 
be a component within trend risk (which forms part of future stress) and in the case of 
TPD specifically refers to the risk being “impacted by the economic cycle.”10

Our view is that in this case, a principles-based view is more persuasive and cyclical risk 
should be included as a component of future risk. 

  

4.4.5 Underwriting and Claims Management Risk 

A principles-based approach considers that underwriting and claims management risk 
should be part of future stress if they are not covered by another stress category. It is 
noted that: 

                                                      
8 LPS 110, Paragraph 22 
9 LPS 114, Paragraph 33 
10 Risk Business Capital Taskforce Final Paper, February 2009 (Institute of Actuaries of Australia), 
page 11 
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 Operational risk stress is described by APRA as: “the risk of loss resulting from 
inadequate or failed internal processes, people and systems or from external 
events11.” The prudential practice guide on operational risk12

 We consider that future increased claim payments due to people not following 
claims management practices in the future or underwriting practices in the past is 
captured by the operational risk stress. However a case could be made for their 
inclusion within the future stress margin as a potential underlying cause of future 
trend risk.  

 identifies underwriting 
and claims processes as specific areas for consideration in the management of 
operational risk.  

 We consider the risk that the assumptions do not reflect the impact of historical 
policy changes to underwriting and claims management practices will form part of 
trend risk or mis-estimation of the mean. 

A prescriptive view would generally agree the above views as well.  

4.4.6 Data and Analysis Risk 

In our opinion, both a principles-based view and a prescriptive view would lead to the 
conclusion that the future stress covers misstated assumptions due to: 

 The historical experience not being representative of the underlying mean; or 

 Inadequate analysis or lack of detailed data, as: 

− Data risk and analysis risk due to poor data quality and/or poor analysis 
methods were categorised by the Risk Business Capital Taskforce as forming a 
risk of “mis-estimation of the mean”, which APRA has identified as a cause of 
future stress. 

−  APRA summarised data and analysis risk in APRA’s LAGIC Technical 
Paper13

However, in our opinion, both a principles-based view and a prescriptive view would 
lead to the conclusion that the future stress does not include data and analysis risk 
arising from errors associated with the following processes and calculations; the 
recording of data in systems, the extraction of data from systems, spreadsheet formulae 
and other processes. This reflects that: 

 as: “There is also a risk that the standard table is not an accurate 
representation of the underlying mortality or other type of claim. The table may 
not be based on recent data and may be the wrong shape. It may have been 
simplified by ignoring certain rating factors, such as smoker status, occupation 
class or the number of years since the policy was underwritten. For group life 
policies there may be approximations due to limited availability of data.” 

                                                      
11 Life Prudential Standard 118, Paragraph 8 
12 Life Prudential Practice Guide 230, Paragraph 2(h) 
13 Technical Paper: Review of capital standards for general insurers and life insurers. Capital Base and 
Insurance Risk Capital Charge for Life Insurers, 12 July 2010, page 26 
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 The prescriptive view would argue that these errors do not meet a narrow definition 
of “mis-estimation” or “trend”.  

 A principles-based view may form that opinion based on the argument that the 
“error” component of data and analysis risk resides within operational stress as these 
errors result from inadequate or failed internal processes. 
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4. Future Stress Margins - Interaction with Best Estimate 
Assumptions 

4.1 Introduction 

As noted in Section 4.1, the future stress margin must allow for the possibility that in 12 
months time the best-estimate assumptions may need to be changed. 

It seems logical therefore that the process, by which best estimate assumptions are set, 
should be considered when determining future stress margins. The prudential standards 
do not provide guidance in this area, nor has it been covered in other technical papers of 
which we are aware, including the Risk Business Capital Taskforce paper. 

4.2 Best Estimate Assumptions 

The best-estimate assumptions adopted by a company are primarily a function of 
emerging experience and the assumption setting process/approach. In general, best 
estimate assumptions are set to broadly reflect the: 

 The average historical experience of the company over the most recent 3-5 year 
period; and  

 The range of other available information and considerations. For example, reinsurer 
information, industry studies, economic trends, etc. 

The process adopted for assumption setting reflects the fact that the company does not 
have perfect information available to it when setting its best estimate assumptions. The 
emerging experience of a company will be impacted by statistical noise as well as other 
factors and it is difficult to accurately attribute changes in experience to the causes of 
adverse experience outlined in Section 4.3.  

Therefore, in many circumstances, if there is a sudden increase in claims experience the 
actuary will not be certain whether this is due to random noise, a cyclical factor (which 
is temporary and thus may not materially change long term expectations), a factor that 
may worsen over time (i.e. trend risk), or a one-off shock to experience. As a 
consequence, following a permanent shock to experience an actuary will generally 
increase the best estimate assumptions progressively over several years as it becomes 
clearer that the sudden increase is permanent.  
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4.3 Survey Results 

Based on discussions with insurers, there are two main approaches whereby allowance 
is made for the assumption setting process when setting the future stress margin: 

 Approach 1: Consider the extent to which the assumptions might change within 12 
months based upon current assumption setting processes.  

Comments on Approach 1 

This approach implies that the company will apply the current smoothing process 
regardless of circumstance. It is fair to say that when experience has significantly 
worsened in the past in the Australian market (e.g. increases in disability income 
claims in the early 1990’s) that assumptions have (at least initially) followed 
experience rather than anticipated it. This approach potentially reflects the way 
companies might react to changing assumptions when trend risk, cyclical risk or 
even systemic risk is present. 

 Approach 2: Consider the extent to which the assumptions might change if the 
company had nearly perfect information (i.e. the company could separate experience 
into the causes of risk discussed in Section 4.3).  

Comments on Approach 2 

This approach implies that the company will reduce the level of smoothing in 
extreme adverse conditions. The “step change” in the assumption rather than 
smoothing approach is more likely to be adopted by companies when analysis risk, 
data risk or potentially some forms of systemic risk are present. For example a step 
change in assumptions may occur if: 

− Improvement in data or analysis leading to a better understanding of the risk; or 

− Emergence of a new disease or failure of current medical practices, although 
given the time required to propagate through the population even these items 
are more likely to be smoothed into assumptions as actuarial understanding 
deepens rather than a sudden change. 

One approach to implementing Approach 2 is to consider the extent to which 
assumptions can move over a period longer than twelve months (say 3 years). 

4.4 Comments 

Section 2.2 discussed two alternative interpretations of the standards – principles-based 
and prescriptive: 

 A principles-based view would generally hold that Approach 2 should be adopted so 
that the fund will have sufficient assets to meet its liabilities at a 99.5 confidence 
level of real underlying experience: 

− LPS 110 states: “The prescribed capital amount of a fund determined under the 
Standard Method is intended to be sufficient, such that if a fund was to start the 
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year with a capital base equal to the prescribed capital amount, and losses 
occurred at the 99.5 per cent confidence level then the assets remaining would 
be at least sufficient to provide for the adjusted policy liabilities and ‘other 
liabilities’ of the fund at the end of the year.”14

− LPS 115 states: “The stress margins must reflect the risk that outcomes may be 
worse than the best estimate assumptions.”

 

15

 A prescriptive view would generally hold that Approach 1 should be adopted: 

 

− The company would have sufficient assets to meet its technical calculated 
liabilities at the end of the year based on assumptions calculated using normal 
processes, which meets the technical requirements stated in the above quote 
from LPS 110; 

− If experience continues to worsen beyond those assumptions the company has 
additional time to reprice, raise capital or derisk in order to meet capital 
requirements.  

Our view is that the arguments for a principles-based view are stronger. 

                                                      
14 LPS 110, Paragraph 30 
15 LPS 115, Paragraph 26 
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5. Future Stress Margins - Time Horizon 

5.1 Introduction 

As noted in Section 4.1, the future margin must allow for the possibility that the best-
estimate assumptions may need to be change. 

The extent to which an assumption may change will depend somewhat on the time 
horizon over which the assumption will apply (i.e. will the assumption apply for the next 
12 months, the next 3 years or the next 20 years). 

5.2 Best Estimate Assumption Time Horizon 

Prudential and actuarial standards regarding the setting of best estimate assumptions are 
largely principles-based. In particular: 

 LPS 34016

− Benefits being considered; and 

 states that in establishing best estimate assumptions due regard must be 
had to the materiality of: 

− The effect of particular assumptions on the determined result. 

As well as: 

− Having regard to the advice of the Appointed Actuary; 

− Having regard to reasonably available statistics and other information; and 

− Being neither deliberately overstated nor deliberately understated.    

 PS 20017

The above requirements imply that the best estimate assumptions used to value policy 
liabilities should reflect the remaining term of an in-force portfolio. It is noted that:  

 (Actuarial Advice to a Life Insurance Company or Friendly Society) states 
that the Actuary must be satisfied as to the suitability of the assumption about future 
experience. 

 Using best estimate lapse assumptions (and allowing for discounting), the weighted 
average remaining life of an insurance portfolio can exceed 10 years; however  

 Practically, most companies probably consider shorter time horizons when setting 
assumptions to recognise that premium rates are generally not guaranteed and can 
be increased or decreased if emerging experience deviates from expectations.  

5.3 Capital Assumption Time Horizon 

The capital prudential standards do not provide guidance on the time horizon that should 
be adopted when considering changes to the best-estimate assumptions.  

                                                      
16 LPS340, Paragraphs 51 and 66 
17 PS200, Paragraph 6.2.3 
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Some considerations when choosing the appropriate time horizon include: 

 Whether the time horizon should reflect best estimate lapse assumptions, or stressed 
lapse assumptions; 

 Whether the time horizon should be consistent with management action allowances 
made by the insurer when determining the PCA. For example if the stressed liability 
assumes that management will increase premium rates in 3 years, should a time 
horizon of 3 years be adopted; or 

 Whether the time horizon should reflect the scenario that drives the insurance risk 
charge. If the stressed termination value in twelve months time is greater than the 
stressed liability in twelve months time, then the calculation under the combined 
scenario effectively implies that all policies will lapse in 12 months time and 
therefore a time horizon of 1 year should be adopted. 

5.4 Impact of Adopting Alternative Time Horizons 

The selection of the time horizon impacts each cause of adverse claims experience 
outlined in Section 4.3 differently. The following table summarises how reducing the 
time horizon impacts the Cyclical, Trend, Systemic, Data and Analysis Risks outlined in 
Section 3.3. 

Causes of 
Adverse Claims 
Experience 

Impact of Time Horizon 

Cyclical A shorter time horizon will increase the magnitude 
of the risk. 

Trend A shorter time horizon will generally decrease the 
magnitude of the risk. 

Systemic For some systemic risks a shorter time horizon 
will decrease the magnitude of the risk, while for 
other systemic risks the reverse may be true or the 
risk may not be impacted by the time horizon. 

Data May or may not be impacted by the time horizon 

Analysis May or may not be impacted by the time horizon 

The reasons supporting our comments in the previous table are: 

 Cyclical risk: A long time horizon implies that the cyclical experience should 
balance out over the timeframe and so the risk will have a lower impact on overall 
claims experience. 

 Trend risk: A shorter time horizon implies a shorter time during which the trend can 
cause the experience to diverge from the current best estimate assumption. 
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For example, if an adverse trend of 5% p.a. is estimated, a margin of 5% is required 
if the time horizon is 2 years, while a margin of 10% is required if the time horizon 
is 4 years. 

 Systemic risk: The margin related to systemic risk may or may not be impacted by 
the time horizon adopted. If the impact of a systemic risk takes a short time period 
to fully impact experience (for example a new drug resistant bug that is quickly 
transmitted) then the margin will be insensitive to the time period, however if the 
systemic risk takes a long time period to fully impact experience (for example the 
new drug resistant bug is slowly transmitted) then the time horizon considered will 
impact the size of the margin. This is demonstrated in Section 6.4.1 with a case 
study of HIV/AIDS in the USA. 

 Data and Analysis: The margin related to incorrect understanding of experience due 
to poor data quality or analysis may or may not be impacted by the time horizon 
adopted depending upon the whether the poor data or analysis is impacting views 
regarding the trend or the level of the assumption. 
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5.4.1 Systemic Risk Example 

In order to give an example of how the timeframe is crucial in determining the 
magnitude of the assumption, we have provided an example: 

 
Case Study: HIV/AIDS in the USA 
 
Key Facts: 
1981:  First cases of a rare pneumonia identified by U.S. Centres for Disease Control 

and Prevention (CDC)18

1982: Surveillance commenced by CDC, identifying 177 deaths to date
 

19

1983:  Global surveillance commences by World Health Organisation 
Surveillance by CDC, identifying 1,115 deaths during that year

 

20

1985:  US Blood Banks begin screening 
 

 Surveillance by CDC, identifying 4,496 deaths during that year21

1986:  AIDS claims for US insurance companies ranged from 0.5% to 4.0% of 
claims.

 

22

 Surveillance by CDC, identifying 8,140 deaths during that year
 

23

1987:  Society of Actuaries establishes an AIDS Taskforce 
 

1988:  Society of Actuaries Taskforce paper released stating that “the impact of AIDS 
should be considered in establishing anticipated experience for the purposes of a 
gross premium valuation.”24 The taskforce suggested mortality rate adjustments 
of 208% for term life policies issued prior to 1984 and 626% for term life 
policies issued between 1984 and 1986.25

1995:  Highly active antiretroviral therapy commenced, significantly reducing 
mortality rates from AIDS and the projected mortality from the Taskforce’s 
1988 paper did not eventuate. 

 

The above table highlights that: 

 1 year after the HIV/AIDS virus was detected by the US Centre for Disease Control, 
the impact on mortality rates was likely immaterial with only 177 additional deaths 
across the USA; 

 5 years after the HIV/AIDS virus was detected, AIDS claims for US companies 
ranged from 0.5% to 4% of claims; 

  9 years after the HIV/AIDS virus was detected, US companies were considering 
that mortality rates would double or more; and 

                                                      
18 http://www.kff.org/hivaids/timeline/hivtimeline.cfm 
19 http://www.cdc.gov/hiv/pdf/statistics_surveillance82.pdf 
20 http://www.cdc.gov/hiv/pdf/statistics_surveillance86.pdf 
21 http://www.cdc.gov/hiv/pdf/statistics_surveillance86.pdf, 
http://www.cdc.gov/hiv/pdf/statistics_surveillance85.pdf 
22 The Impact of AIDS on life and health insurance companies: A guide for practicing actuaries, Society 
of Actuaries AIDS Task Force, Transactions of Society of Actuaries 1988 Vol 40 Pt 2, page 848 
23 http://www.cdc.gov/hiv/pdf/statistics_surveillance86.pdf, 
http://www.cdc.gov/hiv/pdf/statistics_surveillance85.pdf 
24 The Impact of AIDS on life and health insurance companies: A guide for practicing actuaries, Society 
of Actuaries AIDS Task Force, Transactions of Society of Actuaries 1988 Vol 40 Pt 2, pages 850-851 
25 The Impact of AIDS on life and health insurance companies: A guide for practicing actuaries, Society 
of Actuaries AIDS Task Force, Transactions of Society of Actuaries 1988 Vol 40 Pt 2, page 1041 

http://www.cdc.gov/hiv/pdf/statistics_surveillance86.pdf�
http://www.cdc.gov/hiv/pdf/statistics_surveillance86.pdf�
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 14 years after the HIV/AIDS virus was detected, the mortality rates significantly 
reduced due to medical improvements. 

If the HIV/AIDS scenario represented a 1 in 200 year systemic risk, this suggests that: 

 For a 1 year time horizon, the impact is likely immaterial; 

 For a 5 year time horizon a systemic risk margin of at least 2.0% should be adopted; 
and 

 The margin would likely continue increasing until the time horizon significantly 
exceeded 15 years. 

5.5 Survey Results 

We did not formally ask companies about the time horizon they adopted in our survey. 
Based on subsequent informal discussions with some companies, the following 
approaches have been adopted, or considered: 

 Approach 1: Adopt a time horizon of 12 months; 

 Approach 2: Adopt a time horizon consistent with the repricing period; and 

 Approach 3: Adopt a time horizon consistent with that adopted to set best estimate 
basis. 

5.6 Comments 

Section 2.2 discussed two alternative interpretations of the standards, a principles-based 
and a prescriptive: 

 A principles-based view will vary: 

− A company where the stressed termination value dominates, could hold that 
Approach 1 is the most appropriate in order to obtain a 99.5% confidence level 
insurance loss that is consistent with that scenario.26

− However, if the company believed that the future stress should be determined 
independently of the mass lapse scenario, then the company may instead 
consider that the assumption should be consistent with the management actions 
taken.  LPS 115 permits companies to “make allowance for the actions that it 
would expect to take in response to each type of stress.”

 

27

                                                      
26 LPS110, Paragraph 30: “The prescribed capital amount of a fund determined under the Standard 
Method is intended to be sufficient, such that if a fund was to start the year with a capital base equal to the 
prescribed capital amount, and losses occurred at the 99.5 per cent confidence level then the assets 
remaining would be at least sufficient to provide for the adjusted policy liabilities and ‘other liabilities’ of 
the fund at the end of the year.” 

 Adopting Approach 2 
would be consistent with the principle that the company should have enough 
capital to meet its experience until it can reprice. 

27 LPS115, Paragraph 18 
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 A prescriptive view would generally hold that Approach 3 should be adopted, so as 
to best match the assumption which would be set in 12 months time under current 
assumption setting processes28. APRA has also made it clear that correlation 
between the future stress and lapse stress should be reflected in the lapse margin29

Our view is that the arguments for a principles-based view are stronger and that the 
arguments for Approach 2 are stronger than for Approach 1. 

, 
which adds further weight to not changing the assumption time horizon. 

 

                                                      
28 LPS114, Paragraph 34: “The margins for future stress must be applied from the reporting date for the 
remaining term of the liabilities. They must allow for the possibility that the best estimate assumptions 
may need to be changed in 12 months time” 
29 LPS115, Paragraph 46: “The lapse stress may allow for correlations with other insurance stresses, with 
the exception of servicing expenses.” 



Risk Margins in Life Insurance 
 

 26 

6. Future Stress Margins - Diversification Allowances  

6.1 The Standard 

LPS 115 requires that each of the APRA specified stress margins must be determined at 
a 99.5% confidence level. Allowance for diversification between the stress margins is 
then recognised using an APRA specified correlation matrix. 

In relation the future stresses, the matrix allows for correlation between the: 

 Future stresses, random stresses and event stresses for mortality and morbidity; and 

 Between the mortality future stress and the morbidity future stress.  

LPS 115 does not specify the extent to which diversification can be taken into account at 
more granular risk levels. 

6.2 Survey Results 

There are several layers of diversification benefits that are not covered by the APRA 
correlation matrix. These “additional diversification benefits” include: 

 Diversification benefits between causes of adverse experience (e.g. trend risk, 
cyclical risk, etc);  

 Diversification benefits between different morbidity products (TPD, Trauma and 
Income Protection); and 

 Diversification benefits between reserves (active lives, IBNR, RBNA and CICP). 

Within the industry: 

 When determining the morbidity stress margins, 6 companies allowed for 
diversification benefits between different morbidity products; and  

 When determining the morbidity and mortality stress margins 5 companies allowed 
for diversification benefits between the reserves. 

We did not survey companies on whether companies allowed for diversification benefits 
between causes of adverse experience (e.g. trend risk, cyclical risk, etc).    

6.3 Comments 

One reason why companies have adopted different practices in relation to additional 
diversification benefits is because LPS 115 is silent on this issue. In general, the 
companies that have allowed for the additional diversification benefits have done so 
based on the guidance provided by APRA in the instructions for the first Quantitative 
Impact Study. 

 “The margins for insured lives and group life mortality may include implicit 
allowance for diversification between individual and group lives mortality. 
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Similarly, the margins for morbidity may include implicit allowance for 
diversification between the different product types that are subject to morbidity 
risk.”30

 The arguments for allowing diversification between components of the reserves are 
that the principles of APRA’s guidance above equally apply to reserves as they do 
to differing product and benefit types.  

   

 

  

                                                      
30 Quantitative Impact Study, Review of Capital Standards for Life Insurers Instruction Guide, page 11 
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7. Other Guidance – Previous Research  
(Risk Business Capital Taskforce) 

7.1 Introduction  

The Risk Business Capital Taskforce was established by the Actuaries Institute’s Life 
Insurance and Wealth Management Practice Committee to review the basis of the capital 
requirements for protection business (including lump sum and disability income) and to 
review the annuitant mortality assumptions. 

The taskforce delivered its findings in February 2009 after two consultation processes 
with members. 

When APRA proposed the new LAGIC standards, APRA referred the industry to the 
taskforce’s paper to provide insight as to how to set the random and future stress 
margins. Specifically APRA stated: “In determining these margins, APRA would expect 
Appointed Actuaries to have regard to the approaches discussed in the February 2009 
paper Risk Margins and Proposed changes to Prudential Standards LPS 2.04 (Solvency) 
and LPS 3.04 (Capital Adequacy) prepared by the IAAust’s Risk Business Capital 
Taskforce.”31

This Section provides some comments on how to apply the taskforce paper approaches 
to the new LAGIC standards.  

 

7.2 Taskforce Approach 

The approach adopted by the taskforce: 

 Was a mixture of qualitative and quantitative analysis; 

 Considered the following risks: 

− Mis-estimation of the mean (broadly equivalent to the data and analysis risks 
within APRA’s future stress); 

− Trend and systemic risk (equivalent to the trend, cyclical and systemic risks 
within APRA’s future stress); 

− Adverse statistical fluctuation (equivalent to APRA’s random stress); and 

− Pandemic or shock event (equivalent to APRA’s event stress). 

 Allowed implicitly for diversification by calculating each risk component at a 97% 
confidence level. This differs from the APRA standards, which require the margins 
to be determined at a 99.5% confidence level, with an explicit allowance for 
diversification made using a correlation matrix. 

                                                      
31 Technical Paper: Review of capital standards for general insurers and life insurers. Capital Base and 
Insurance Risk Capital Charge for Life Insurers, 12 July 2010, page 25 
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 Considered that operational risk was implicitly included in each risk margin32

The differences between the APRA standards and the taskforce framework suggests that 
in applying the taskforce paper’s techniques and approaches to LAGIC the following 
issues need to be considered: 

. This 
differs from the APRA standards, which have an explicit operational risk reserve. 

 The potential need to reconsider any underlying assumptions adopted by the 
taskforce that are appropriate at a 97% confidence level, but are not suitable at a 
99.5% confidence level; and 

 The potential for risks which the taskforce included in the analysis to now be treated 
as operational risks under LAGIC.   

These issues are considered in turn below in the following sections. 

7.2.1 Underlying Assumptions 

When adjusting analysis performed at a 97% confidence level to be suitable at a 99.5% 
confidence level we do not believe it is appropriate to adopt the taskforce’s assumptions 
without adjustments. For example, the formula used to determine the risk of mis-
estimating the mean makes several simplifying assumptions. These include: 

 Experience weighted by policy number is used to set assumptions; 

 Each life has the same probability of dying; 

 Risk is normally distributed; and 

 Only historical information is used when setting the best estimate assumptions.  

Whilst these assumptions might be reasonable at the 97% confidence level they may not 
be a reasonable approximation at the 99.5% confidence level. More sophisticated 
approaches may be appropriate, such as simulation techniques.  

7.2.2 Operational Risk 

The taskforce paper considered that operational risk was implicitly included within each 
risk rather than having a separate explicit stress reserve.   

In particular the taskforce commented in relation to qualitative considerations for 
determining mis-estimation of the mean “Allowance should be made for any operational 
risk in the underlying insured portfolio, including accuracy of the data handling 
processes.”33

The above wording suggests the taskforce potentially considered all data and analysis 
risk to form part of “mis-estimation of the mean” risk, rather than splitting the risk 
between future risk and operational risk as we have done in this paper.  

  

                                                      
32 Technical Paper: Review of capital standards for general insurers and life insurers. Capital Base and 
Insurance Risk Capital Charge for Life Insurers, 12 July 2010, page 6 
33 Technical Paper: Review of capital standards for general insurers and life insurers. Capital Base and 
Insurance Risk Capital Charge for Life Insurers, 12 July 2010, page 9 
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8. Other Guidance –International Developments  
(Solvency II) 

8.1 Introduction  

Solvency II has been in development in Europe since 2007 when a draft framework 
directive was published by the European Commission. During this 6 year period there 
has been considerable research into techniques for determining risk margins. 

Based on our survey results, our discussions with life insurance actuaries, a review of 
KPMG UK’s technical practices surveys and discussions with actuaries working with 
Solvency II there are many similarities between Solvency II and the APRA standards 
(e.g. types of risks considered, confidence level, allowance for diversification, use of 
qualitative judgements). Therefore the risk margins adopted for Solvency II purposes 
can be used to benchmark the margins adopted by Australian life insurers.  

8.2 Solvency II Margins 

Under Solvency II an insurer can adopt a standard formula where all parameters are 
prescribed, or develop an internal model where the life insurer determines appropriate 
margins and correlations.   

The margins adopted in the standard formula have been the topic of considerable 
political discussion across Europe and may have diverged from a reflection of a true 
99.5% confidence level. Therefore, we have benchmarked the internal risk margins 
outlined in the KPMG UK technical practices survey against the margins adopted by 
Australian life insurers. It is noted that in the UK separate trend and mis-estimation 
margins are typically set for mortality risk.   

The following table shows the range and mean of mortality risk margins from the 
KPMG-UK survey34

Mortality 

. The survey does not outline the level of correlation that applies 
between the mis-estimation of the mean and trend risk margins, so we have shown them 
in the table with the two extremes of 0% correlation and 100% correlation. 

Range Mean 

Mis-estimation of the Mean 5%-20% 12% 

Trend 1%-15% 6% 

Combined with 0% Correlation  12% 

Combined with 100% Correlation  18% 

Australia Retail 4%-35% 19% 

Australia Group 7%-50% 26% 

                                                      
34 Life Insurance Technical Practices Survey 2012, KPMG UK, Page 78 
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The UK margins appear to be lower than Australia’s. This could reflect a number of 
factors including: 

 Differences in the products distributed in the UK compared to Australia; 

 The size of UK insurers relative to Australian insurers; and  

 Differences in the calculation of the policy liability and the capital calculations. 

The modelling sophistication for morbidity was lower than for mortality in the UK and 
equivalent detailed information about morbidity risk was not available. The UK average 
combined trend, mis-estimation of the mean and volatility risk margin is approximately 
28% for incidence and 30% for terminations35

 

. However this compares to a combination 
of Australia’s future stress margin and random stress margin, so is not very insightful.  

 

 

 

 

  

 

  

                                                      
35 Technical Practices Survey 2010, KPMG UK, Page 52 
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9. Other Guidance – Other Practice Areas 
(General Insurance) 

9.1 Insights from General Insurance 

General insurers were required to adopt risk margins in 2002 and the requirement was 
extended in 2004. Since 2001, a number of papers have been written proposing 
approaches by which they could be adopted. 

Based on our survey results, our discussions with life insurance and general insurance 
actuaries and a review of general insurance risk margin papers there are many 
similarities between the approaches and issues considered by general insurance and life 
insurance actuaries when setting risk margins (e.g. types of risks considered, use of 
qualitative judgements). However some key differences and insights are apparent: 

 General insurance actuaries tend to use a range of different quantitative techniques 
to assist in setting their margins, and these quantitative techniques are typically 
more sophisticated than the techniques adopted by life insurers; and    

 General insurers have identified that there are diminishing returns to be obtained 
from a “blind” increase to the sophistication of the quantitative analysis given the 
importance of the qualitative considerations. As a consequence, the general 
insurance industry has given considerable thought into developing a framework for 
setting margins, which appears to be more sophisticated than that adopted by many 
life insurers. 

These issues are considered briefly in the following sections. 

9.2 General Insurance Quantitative Techniques. 

General insurers use a range of different quantitative techniques to set their risk margins. 
Some example techniques include: the Mack method, bootstrapping, stochastic chain 
ladder, generalised linear modelling techniques and Bayesian techniques. 

Typically these methods produce different risks margins. So it is not uncommon for 
general insurance actuaries to consider the margins calculated using more than one 
technique before setting the valuation or capital risk margins. 

Our survey results and discussions with life insurers suggest that these techniques are 
more sophisticated than the techniques adopted by life insurers. For example, in setting 
the future stress margins for the IBNR a number of life insurers have either: 

 Adopted the active lives margins; or 

 Made largely quantitative adjustments to the active live margins.     

For some life insurers the above approaches have been adopted due to materiality 
considerations, or the view that adopting the active lives margins is conservative.   
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9.3 General Insurance Analysis Framework Applied to Life Insurance 

9.3.1 Introduction 

In 2008, the General Insurance Risk Margins Taskforce proposed a framework for 
assessing insurance liability risk margins by explicitly addressing separate components 
of risk.36

9.3.2 Steps Prior to Future Stress Margins 

 The framework had 9 steps which we will step through for illustrative purposes 
for life insurance. 

 Step 1: Identify the product groups you will analyse. These for life insurance are 
likely to be retail death, retail income protection, retail TPD, retail trauma, Group 
Life, Group TPD and GSC. However some companies may choose to sub-divide 
further, potentially differentiating retail death into fully underwritten risk, consumer 
credit, funeral insurance, etc. 

 Step 2: Calculate the random stress margin using quantitative methods. 

9.3.3 Steps related to Future Stress Margins 

 Step 3: Internal systemic risk qualitative analysis. 

This risk is essentially the risk of modelling errors and is equivalent to the life 
insurance data and analysis risk components of the future stress margin, as well as 
trend risk arising from internal factors such as changes to product design. 

The taskforce proposed that this would be set qualitatively potentially using a 
scorecard approach that would assess each aspect of the assumption setting process 
in terms of how it fits against best practice.  

An example of how this might work for life insurance is shown in Section 10.4. 

 Step 4: External systemic risk qualitative analysis. 

This risk is essentially the risk of external influences such as economic, social and 
political risks and is equivalent to the systemic and cyclical and trend components of 
future stress margin, as well as trend risk arising from external factors 

The taskforce proposed that this would be a combination of quantitative techniques 
(considering the impact of historical systemic risks) and qualitative considerations 
(allowing for changes which means the future may differ from the past). 

We consider that the approaches adopted for these risks would be similar to internal 
systemic risk. 

 Step 5: Analysis of correlation effects. 

                                                      
36 A Framework for Assessing Risk Margins, prepared by the Risk Margins Taskforce (Karl Marshall, 
Scott Collings, Matt Hodson and Conor O’Dowd), 9-12 November 2008 
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The taskforce proposed that these would generally be set qualitatively but defining 
products or elements of the reserve as having low, medium or high correlation with 
each other and then assigning correlation factors on that basis. 

Thus at the end of the analysis you would have two tables similar to the one below: 

 The first setting out comparative risk levels between risk types and product groups 
with indicative risk margins calculated where possible based on internal and 
external data as well as actuarial judgement; and 

 The second setting out comparative correlation levels between risk types and 
product types, where correlations will be broadly set based on the level identified. 

Risk Sub-Category Product 
Group 1 

Product 
Group 2 

... Product 
Group z 

Trend Risk     
Systemic Risk     
Cyclical Risk     
Data Risk     
Analysis Risk     

9.3.4 Steps Post the Determination of Future Stress Margins 

Step 6: Consolidation of analysis; 

Step 7: Additional analysis: Sensitivity and scenario testing to understand which are the 
key assumptions and internal and external benchmarking; 

Step 8: Documentation; and 

Step 9: Review. 

9.4 Application of Internal Systemic Risk Analysis to Life Insurance 

9.4.1 Introduction 

The General Insurance Risk Margin Taskforce Framework suggests that internal 
systemic risk analysis should generally be performed using a balanced scorecard 
approach and some form of quantitative analysis to calibrate the final margins adopted. 

9.4.2 Scorecard Approach 

The suggested scorecard approach by the taskforce requires each major product group to 
be rated on a scale of 1 to 5 against a range of characteristics of the risk. The ratings for 
each product group would then be averaged across characteristics to generate an overall 
comparative risk rating, which could be used subjectively set risk margins. 

 The example characteristics for data error are listed below37

 Knowledge of past processes (e.g. claims administration, underwriting) and  product 
designs affecting predictors; 

: 

                                                      
37 A Framework for Assessing Risk Margins, prepared by the Risk Margins Taskforce (Karl Marshall, 
Scott Collings, Matt Hodson and Conor O’Dowd), 9-12 November 2008, page 34 
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 Extent, timeliness, consistency and reliability of information from business; 

 Data subject of appropriate reconciliations and quality control; 

 Processes for obtaining and processing data are robust and replicable;  

 Frequency and severity of past mis-estimation due to revision of data; and 

 Extent of current data issues and possible impact on predictors. 

In applying the scorecard approach consideration should be made for potential unknown 
risks, in addition to known risks. For example;  

 Known risk: This is where there are indicators in the analysis of adverse movement, 
but the actuary does not consider that they are credible; and 

 Unknown risk: This is where the actuary is unaware of the risks posed by the 
analysis or data quality. 

9.4.3 Calibrating the Score 

The score needs to be calibrated to determine the risk margin. This will generally 
involve the consideration of a range of quantitative and qualitative information. For 
example: 

 The mis-estimation of the mean formula in the Risk Business Capital Taskforce 
paper can provide a floor for the risk margin; 

 Alternatively, a “pessimistic” best estimate assumption using the data and analysis 
available could provide a floor for the risk margin.  

The best estimate assumption is usually set within a reasonable range and a different 
view on a range of factors could produce a more pessimistic assumption. For 
example: 

− Sticky Assumptions – assumptions do not change frequently; 

− Assumptions generally reflect a moving 3 year or 5 year average of experience, 
so trends are flattened; 

− Assumptions are a mixture of pricing and experience as the experience data is 
not yet fully credible; and 

− Assumptions are based on data, which is of poor quality and open to a wide 
range of interpretation. 

Hindsight analysis: Reviewing historical assumptions and comparing them to the 
assumption which would have been set with perfect information. 
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10. Conclusions 

10.1 Overall Conclusions and Views 

The KPMG Australia risk margin survey identified that a wide range of future stress 
margins were adopted by industry participants. Variation in the margins was expected, 
due to differences in company size, use of reinsurance and other intrinsic characteristics. 
However some differences appear to be due to: 

 Different interpretations of the prudential standards. These differences relate to: 

− The types of risks considered to be covered by the future stress margins; 

− The allowances made for the assumption setting process when setting the future 
stress margins; 

− The time horizon considered when setting the future stress margins; and 

− The allowance for diversification benefits when determining the future stress 
margins. 

One reason for the different interpretations relates to uncertainty among companies 
regarding to what extent a principles-based approach should be adopted in applying 
the Prudential Standard requirements. Obtaining a consensus on these 
interpretational issues would assist in reducing the variance in risk margins observed 
across the industry  

 The techniques used to set the margins. A General Insurance Industry Taskforce 
proposed that general insurers adopt a 9 step framework to set risk margins, which 
uses a mixture of quantitative and qualitative assessments. A key aspect of this 
framework is the use of scorecards to make the qualitative assessments. In our view 
the adoption of this framework, in combination with the Risk Business Capital 
Taskforce paper approach, would assist in reducing the variance in risk margins 
observed across the industry.   

 Differences in views regarding the magnitude of potential future stresses. The 
comparison of risk margins adopted in Australia and the UK did not suggest the 
average margins adopted in Australia were significantly dissimilar to the margins in 
UK. Obtaining a better consensus on the above points (i.e. how to interpret the 
standards and the framework for determining the margins) would assist the industry 
come to a better consensus regarding the magnitude of potential stresses.    

10.2 Further Research 

We consider that this paper is just the beginning of research into the area of future risk 
margins, where similar to the general insurance industry our understanding as an 
industry will grow over the next decade. 
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We also note that there exists a divergence of practice and interpretation of the standard 
in relation to random stress margins which we have not discussed in this paper, but 
would lend itself to fruitful discussion in the future.  
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A Mortality and Morbidity Stresses 

A.1 Introduction 

For mortality and mortality, three stress margins need to be determined, a random stress 
margin, a future stress margin and an event stress margin. Each margin must be 
determined at a 99.5% confidence level, measured over a one year horizon, and then an 
allowance is explicitly made for diversification between the stresses.  

A.2 Random Stress 

Prudential Standard LPS 115 (Insurance Risk Charge) states that the margins for random 
stresses for mortality and morbidity “must reflect the uncertainty arising due to adverse 
fluctuations in experience, but excluding the impact of single events such as pandemics, 
terrorist attacks and natural catastrophes that could cause large numbers of claims. The 
size of these margins will depend on factors such as the number of expected claims, the 
distribution of sums insured, and the impact of existing reinsurance arrangements.”38

A.3 Future Stress 

 

LPS115 states that the margins for future stresses for mortality and morbidity “must 
allow for the possibility that the best-estimate assumptions may need to be changed in 
12 months time, either because they were mis-estimated at the reporting date or because 
adverse trends have been identified during the period. The size of the margin will 
depend on the adequacy of the investigations used to determine the best-estimate 
assumptions, and the range of adverse factors that could affect trends in claims 
experience.”39

A.4 Event Stress 

 

LPS115 states that the margin for event stress “allows for the impact of single events 
that could commence in the 12 months following the reporting date and cause multiple 
claims. These events could include pandemics, terrorist attacks and natural catastrophes 
and may affect either or both mortality and morbidity experience.”40

 

 APRA specifies a 
minimum level for this margin. 

                                                      
38 LPS 115, Paragraph 32 
39 LPS 115, Paragraph 34 
40 LPS 115, Paragraph 35 
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