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1. General considerations

Purpose

1.1 This draft document sets out specifications for the testing of the standard formula calculation of the SCR as part of the forthcoming QIS 2 exercise. This exercise is intended to deliver a quantitative estimate of the overall impact of the new Solvency system. With regards to the standard formula, it will also be used to test the appropriateness and reliability of various methods for setting standardised risk capital charges. This is expected to lead to a better understanding of some practical aspects of implementing possible SCR formulas, including the availability of data on European markets that may be used for this purpose, and the practicability of calibrating parameters in the formula. 

1.2 In its answer to CfA 10, CEIOPS has set out general design criteria for the SCR, and has considered various modelling approaches for the risk categories under the SCR standard formula. The specifications set out in this document are consistent with this answer, but have been developed further in a number of technical points to take into account further technical discussions in CEIOPS’ Pillar I WG, as well as input from external stakeholders. 

1.3 Clearly, the specifications at hand can only be regarded as an initial and tentative step towards the “final” standard SCR formula. They are focused on those issues that seem most relevant for the progress of the work of the Pillar I WG, and that have a material impact on the overall risk situation of the undertakings. Generally speaking, they should neither be understood as a closed CEIOPS proposal about the future Solvency II regime nor should they limit the future room for manoeuvre of CEIOPS to follow other approaches or re-open alternatives previously discussed. CEIOPS intends to issue a post QIS 2 consultation paper at the end of October 2006, which will address – in the light of an evaluation of QIS 2 – a further refinement of the design of the SCR standard formula, including the questions of cross-sectoral consistency and diversification benefits and costs. 

Structure

1.4 It is suggested that the specification of the standard formula calculation should be separated into modules, or components, following the risk classification as set out in CEIOPS’ answer to CfA 10. Specifications for each of the five major risk categories (Market risk, credit risk, life and non-life underwriting risk and operational risk) are described in chapters 2 to 6. 


[image: image1]
1.5 QIS 2 will not restrict itself to testing one single, comprehensive proposal for an SCR standard formula. Consistent with the answers to the 'second wave' Calls for Advice, different approaches for different risk categories will be assessed before CEIOPS is able to recommend the most appropriate treatments. However, the number of these variants should be kept to a minimum to ensure that the resulting overall QIS testing package would not be too onerous on firms. 

1.6 Where it is envisaged to test various options, a reference option is singled out that is intended to serve as a “placeholder” for deriving the overall SCR value. Under this approach, a single SCR standard formula could be built, allowing a comparison of SCR values across undertakings and markets. A switching of individual elements in the formula will make it possible to measure the effects of various modelling choices. 

1.7 Equally important is to collect information – both quantitative and qualitative – about insurers' actual risk exposures. This will inform the design of the SCR – in particular, the emphasis individual risks need to receive in the standard formula (according to their materiality). For example, undertakings could be asked to provide their opinion on the adequacy of the proposed modelling approaches regarding their individual risk profile. This information, together with the quantitative results, may provide useful input for subsequent QIS and the Pillar I work.

1.8 As a guiding principle, QIS 2 should not require industry to carry out calculations that supervisors may develop by themselves; rather, the QIS 2 specifications should be focused on gathering information that is presently not available, and that is considered to be significant for defining a sufficiently risk-oriented, workable, objective and reliable methodology for a future solvency capital assessment.

1.9 To take account of these considerations, the specifications for each of the five major risk categories outline:

· a definition of the risk being considered;

· a detailed description of the approaches to be tested;

· the specific data required (from the participants) to test these approaches

· the choice of the reference “placeholder” option (where applicable) 

· an initial calibration of factors and assumptions within the formula;

· additional information requested to assess insurer's risk exposures   

1.10 [Some elements of this paper are flagged in square brackets to indicate where further developmental work needs to take place]. 

Overall design features

1.11 In its answer to the European Commission on the second wave of Calls for Advice, CEIOPS has given advice on a number of important general design features of the SCR.
 For the calibration of the SCR standard formula, the setting of such general ‘architectural’ features is necessary to ensure an overall consistent approach.

Choice of risk measure

1.12 In line with CEIOPS’ advice, the development of the testing proposals should be based on the use of [TailVaR as a risk measure], calibrated to a confidence level of [99.5%]. 

1.13 Information should be collected in QIS 2 to assess whether – for purposes of calibrating the SCR Standard formula – a choice of VaR as a risk measure would have materially different effects on the overall level of the SCR.

Valuation of assets and liabilities

1.14 Assets should generally be accounted for at their market value for the SCR calculation. In cases where there is no readily-available market value, an alternative approach should be adopted, but this should still be consistent with any relevant market information. For tradable assets, this should be an estimate of the realisable value.

1.15 The valuation of technical provisions – where this is relevant for the calculation of the SCR standard formula – should be consistent with the principles outlined in CEIOPS’ answer to CfAs 7 and 8 (best estimate plus risk margin approach).

1.16 On a number of points, the principles set out in CEIOPS’ answer to CfAs 7 and 8 leave open several options. With regards to the calculation of the SCR, the following choices are especially relevant:

i. the choice of the confidence level for setting the risk margin;

ii. in life insurance, whether the given level of confidence should only be applied to insurance risks, or also to financial (non-insurance) risks
 for which capital market prices are readily available;

iii. in non-life insurance, whether technical provisions should be discounted (with a risk-free interest rate) or not;

iv. in life insurance, the choice of an appropriate term structure of interest rates to discount technical liabilities;

v. in life insurance, whether the valuation should comprise conditional cash flows arsing from discretionary benefits or premiums;

vi. whether guaranteed surrender values of life-insurance contracts should be taken as a floor in a valuation of technical provisions;

vii. in non-life insurance, whether the provision for unearned premiums should serve as a floor for the premium provisions.

1.17 To leave open these choices with regards to testing the SCR standard formula would lead to a high degree of complexity of the QIS 2 exercise, since variants of the valuation of the liabilities would need to be combined with variants of different modelling approaches that will be tested for the major risk categories. Therefore, for the purposes of calculating the testing proposals for the SCR standard formula under QIS 2, a "placeholder" standard for technical provisions should preferably be set to ensure an overall consistent and comparable approach. 

Further overall design features
1.18 The SCR should be based on a time horizon of one year. This should generally include an allowance for risks arising from continuing business activities within that time horizon.

1.19 The unacceptable level of capital which serves as a benchmark for the calculation of the SCR should be defined as the point where assets no longer exceed technical provisions (valued with a risk margin) and other liabilities.

Choice of reporting reference date
1.20 For the reporting reference date, two options may be chosen:

· option A: QIS 2 could be based on year-end 2004 results;

· option B: QIS 2 could be based on year-end 2005 results.

1.21 Under option A, the same reporting reference date as for the QIS 1 exercise would be chosen, enabling undertakings that participated in QIS 1 to use their calculations also under QIS 2. Option B would have the advantage of using more up-to-date data and may be easier for undertakings to implement than assessing the effect of the factor and scenario based elements as at an historic date. 

Calibration of factors

1.22 The proposals under test will contain a number of factors that will need to be set at some supervisory level; for example, these may reflect assumptions on the volatility of the stock market. The calibration of these factors will be a challenging task, both from a technical and a resource point of view. This problem is not restricted to factor-based elements of the formula, but also applies to scenario-based approaches, where a number of underlying assumptions (e.g. choice of scenarios, assumed probability of occurrence) would have to be made.

1.23 To minimise potential problems that may arise for QIS 2 in this respect, and to enable an approach that is both more flexible and less onerous on firms, the specification is aimed to deliver a clear description of the first two aspects mentioned above:

· the structural design of the standard formula components to be tested 

· a specification of the input data that firms would require to apply the formula

1.24 This will need to be complemented by an initial and tentative calibration of the factors and assumptions within the formula. Given the input data, this will enable CEIOPS to test also other choices of factors/assumptions, as well as the sensitivity of such choices, at a later stage. 

1.25 As regards the testing of the standard formula, QIS 2 is focused on methodological issues rather than attempting to specify ‘final’ parameters and assumptions used in the formula. When at a later stage the design of the SCR standard formula will be more clearly defined, a more specific calibration work will need to be carried out, using QIS exercises subsequent to QIS 2.  

1.26 Furthermore, since the calibration of factors and/or scenarios must be based on market conditions, further analysis is necessary to assess how to monitor that calibrated parameters remain market consistent, and what procedure would be relevant when significant changes in market conditions demand a re-calibration exercise. However, such analysis would seem outside the scope of the QIS 2 exercise.

Treatment of diversification effects

1.27 Regarding the treatment of diversification effects, a distinction should be made between diversification effects across and within risk categories.

1.28 As regards diversification effects across risk categories, a "placeholder" approach to aggregation of risk capital should be tested under QIS 2 using an approach based on a assumed placeholder (and pre-specified) correlation matrix. To assess the potential range of diversification effects, the overall risk capital charge should additionally be computed in two ways:

· by adding up the charges for the individual components (implicitly assuming the “worst case” that all risks would occur at the same time); 

· by aggregating individual charges under the assumption that the risks are independent and follow a multivariate normal distribution (using linear correlation techniques).

1.29 In addition to this quantitative analysis, the QIS 2 exercise should be taken as an opportunity to gather qualitative information on how firms assess diversification effects across risk categories, the results of their backtesting controls and their practical experience on the reliability and workability of different alternatives, emphasising not only the analysis of positive effects, but also their negative consequences (i.e. reputational and contagion risks).

1.30 To check the extent of diversification effects across risk categories, a technique using combined scenarios could be employed. Such a technique offered a good performance in the Preliminary Field Study carried out by CEIOPS at the beginning of 2005. Moreover, scenario analysis is not only accepted as a common standard for risk control (i.e. see IAIS standards on this topic), but is also a common tool applied in risk management practices of insurance undertakings. By requiring the calculation of a common set of “combined scenarios” CEIOPS aims:

i)
to check with actual figures the strength of diversification effects across risk categories, 

ii)
to determine if “combined scenarios” results may lead to an estimation of correlation matrices for individual undertakings in a reliable way, 

iii)
to assess to what extent diversification effects present a common pattern for a major part of undertakings, or if the results convey a wide-range of diversification effects for different undertakings, so that only under an entity-specific approach it would seem feasible to ensure a sufficiently risk-oriented solvency system;

iv)
and eventually, what type of solution (correlation matrix versus combined scenario based) is the most suitable (workable, reliable, robust, etc) to design a standard formula of SCR. 

1.31 Specifically, “combined scenarios” may be defined to capture the diversification effects between the following groups of risk and sub-risk categories:

i) credit risk and market risk, distinguishing their sub-risk categories (equities, interest rate risk, properties, currency)

ii) market risk and underwriting risk, both for life and non-life scenarios.

To ease the workload both for insurers and supervisors, this quantitative assessment may be carried out in a similar way as under the Preliminary Field Study conducted in 2005.

1.32 [It might be contemplated to go one step further in order to identify where there may be diversification benefits and the extent to which these are present: For this, undertakings could be asked to identify themselves the most significant risks to which they are exposed consisting of a combination of one of the market risks scenarios described later and one of the life underwriting risk scenarios described later.  Undertakings could then be asked to quantify the effect of this most significant combined scenario. Where undertakings are writing a number of different forms of life insurance business and estimate that there is a diversification effect resulting from so doing, they could be asked to indicate the basis on which they understand that effect to exist and how they quantify the benefit, with a brief summary of any supporting data or information for assumptions made. However, such an approach would need to be specified with regard to the choice of the scenarios and the information/data requested.]

1.33 Concerning diversification effects within risk categories, these should be addressed in the context of deriving the structural design of the modelling approaches to be tested.

Recognition of risk mitigation

1.34 For the purposes of the specification, a broad assumption is made that the effect of risk mitigation techniques should be given full recognition in the market and underwriting risk capital components (i.e., assuming no failure of the risk mitigation). 

1.35 However, the risk of failure of risk mitigation techniques is considered in the credit and operational risk charges. For credit risk, this is achieved by considering an explicit charge for counterparty risk. For operational risk, the risk of a failure of risk mitigation is implictly considered in setting the operational risk capital charge.   

1.36 Concerning the allowance of hedging with derivatives for the SCR assessment (for example, in the context of scenario-based approaches to assess market and credit risk), it is proposed to consider whether hedging instruments should fulfil the same conditions required for identical purposes under banking regulations, to avoid regulatory arbitrage opportunities. Hence for the SCR assessment not all hedging through derivatives would be admissible, and relevant conditions could be imposed according to practices in other financial sectors. Such conditions might refer, for example, to the non-revocable character of the derivatives, guaranteed liquidity on a regular basis or a minimum rating of the counterparty. 

1.37 [However, for practical reasons, it is suggested that for the QIS 2 exercise no general explicit minimum quality criteria (such as a minimum credit rating) on hedging instruments are set. Notwithstanding, for those insurers where the impact of these instruments is significant, in order to avoid an overestimation of their mitigation effect (and therefore an underestimation of the SCR), it is suggested that their calculations only consider those instruments that are acceptable as hedge according to the requirements generally applied in banking and investment services sectors.]

[Determination of available capital

1.38 An assessment of the overall potential impact of the new Solvency regime, the testing of the (standard formula) SCR under QIS 2 should be supplemented by an estimate of the available capital that would be eligible to cover the SCR.

1.39 In its draft answer on the EU-Commission’s call for advice CfA 19 on eligible elements to cover capital requirements, CEIOPS recommends
 that the application of a particular accounting regime should be neutral insofar as determining eligible capital. In addition, a common reference standard should be determined together with appropriate prudential filters to accounting capital to achieve this reference standard. Regarding the reference standard for the valuation of assets, CEIOPS suggests as a working hypotheses – in accordance with its answer to CfA 10 – to account for assets at their market value. With regards to technical provisions, CEIOPS considers that the rules for calculating technical provisions under Solvency II
 can be used in defining eligible capital. 

1.40 Therefore, a first tentative estimate of the level of available capital under Solvency II may be derived by adjusting the amount of available capital under the current regime (Solvency I) by a recognition of:

· hidden reserves arising from differences between the market values of assets and their statutory/accounting values, to the extent these differences have not been accounted for in the determination of the Solvency I amount of available capital; and

· hidden reserves arising from differences between the statutory/accounting valuation of technical provisions and their valuation in the context of the future solvency framework; for the latter, the estimate of Solvency II technical provisions under QIS 2 could be used.

1.41 Additionally, the participants should be asked to provide qualitative and quantitative information regarding the extent to which the estimate of available capital (as outlined above) differs from the undertaking’s own assessment of available capital.

1.42 A more detailed determination of available capital – addressing among others technical details as e.g. the tier classification of capital or the admissibility of certain hybrid elements – may be included in subsequent QIS exercises, after CEIOPS has submitted a final answer to CfA 19. ]

2. Market Risk

General considerations

2.1 As a working hypothesis for QIS 2 the quantitative solvency assessment could be based on a simplified balanced sheet, consisting of assets, liabilities and available capital (defined as the excess of assets over liabilities). Changes in the level of available capital will depend on the risk to which an undertaking is exposed over the time horizon of the solvency assessment (starting point for QIS 2 will be 1-year). 

2.2 Because the future development of assets and liabilities is unknown, the future level of available capital will behave stochastically. Within this first and tentative step, an analysis will be carried out to derive the sensitivity of available capital to each of the individual underlying risk factors. For market risk, the following division into sub-risks is considered: equity risk, property risk, interest rate risk and currency risk.

2.3 In the context of Pillar I, the focus should be on quantifying the effects over the time horizon of the solvency assessment of any mismatch between assets and liabilities. For example, due to the long-term nature of life contracts, the duration of liabilities sometimes greatly exceeds the average duration of assets. Significant mismatches can also occur in non-life business, although liabilities are typically of a much shorter duration. An ALM mismatch may also impact other market risk categories: for example equity risk when changes in assets values are connected to with-profit insurance contracts. Consequently, Pillar I capital requirements should take into account any ALM mismatch when measuring market risk. However CEIOPS wants to stress that a complete match has also some disadvantages, as the lack of higher future earnings, non-existence of proper hedging strategies etc. 

2.4 For assets matching unit-linked policies, the market risk is passed on to policyholders through the contractual relationship. Therefore these assets should be treated separately. However, any possible mismatch (e.g. due to written guarantees or embedded options) should be quantified.

2.5 As regards equity risk and interest rate risk, UCITS investments have to be treated by transparency and through the look-through principle should be applied. The treatment of UCITS investments that lack transparency and the handling of other possibly non-transparent investments (e.g. hedge funds) should be consistent A CRD compatible approach would be to assume that the UCITS investments are invested according to their mandate and to assume that first the maximum amount is invested in the riskiest asset class, then the second riskiest class is filled until all investments are being dealt with.

Scenario-based, factor-based and VaR-based approaches

2.6 For the determination of capital requirements for market risk, the following three approaches will be tested under QIS 2: 

· an approach using pre-specified scenarios; 

· a factor-based approach; and

· an individual VaR-based approach.

A detailed description of these approaches is contained in annex C.

For market risk the sensitivity of available capital may be determined through pre-specified scenarios. The scenarios are defined as shock-based changes in risk factors, reflected in a change of available capital: for example, a fall in the interest rate by a certain factor. The scenario is applied to simulate changes in the level of available capital. This simulated change in the capital is equal to the capital charge for that risk. For example, if the capital declines by €1m when a 40% reduction in equity prices is simulated, the capital charge for equity risk should be €1m.

Alternatively, a factor-based approach could be used to approximate the impact of a change in the relevant risk factor. This could follow a 'hybrid approach', where the factors are calibrated by running pre-specified scenarios. For linear risks, the resulting factor-based model would replicate the effects of a pre-specified scenario. For non-linear risks, the quality of the factor-based approximation will be tested in QIS 2.

2.7 A VaR-based approach would set a common degree of confidence at EU level, leaving to insurers the assessment of VaR of each of their portfolios, and the offsetting effects expected from the liabilities side of the balance sheet. SMEs would have a simpler formula based on an easily workable proxy of VaR. Besides assets without a known volatility would be computed under a rough-flat estimation of their volatility, settled in the supervisory guidance.
2.8 In the scenario-based and in the factor-based approaches, given the position in the risk factor, the undertaking must ascertain the effect of the prescribed instantaneous change in the benchmark on the available capital. The VaR-based approach differs from this in so far the undertaking has to determine the impact on available capital if the risk position changes according to a given pre-scribed confidence level (so the change in the benchmark is no longer pre-scribed).
2.9 Derivatives or risk mitigation strategies can change the risk profile of the institution so that the effect of an intermediate change in the benchmark/term structure is more severe than the prescribed change in scenario-based and factor-based approaches. To enable this to be understood, the undertaking may be asked to provide qualitative and quantitative information on the most severe, intermediate stress scenario.

2.10 In addition and optionally the institution can also provide qualitative and quantitative information on written down management policy that would limit losses in case of a severe stress scenario.
Further key decision points

Assessment of specific (idiosyncratic) risk
2.11 An assessment of market risk within the context of the standard formula may be based on the assumption that the insurance undertaking has well diversified portfolios (at a worldwide, European or national level). However, this leaves open the question of how to deal with specific (or idiosyncratic) risk. This assumption should be tested under QIS 2. 

2.12 Having in mind the wide range of calculations included in QIS 2 specifications, the possibility of setting capital requirements associated to investment concentration limits and, if so, their co-ordination with at present in force investment limits, is out of the scope of QIS2 and submitted to further analysis to be carried out as part of CEIOPS follow-up of Solvency II project.

2.13 As a general principle, CEIOPS has taken the view that the SCR standard formula should include practical treatments for all material, quantifiable risks to which an insurance undertaking is exposed. Furthermore, the materiality of risks should be assessed within QIS.
 

2.14 Therefore, CEIOPS has to consider, in its future technical work, how idiosyncratic risk could be defined in an unambiguous way and to what extent this risk may be captured in the SCR standard formula. For example, it might be possible to address this risk separately, e.g. through adjustments to the risk factors of individual sub-risks. 

2.15 For the purpose of QIS 2, it might be necessary, for reasons of practicability, to omit an explicit treatment of specific (or idiosyncratic) risk in the context of assessing market risk. However, QIS 2 should be taken as an opportunity to gather quantitative and qualitative information on whether there is significant idiosyncratic risk (rough estimation) which might allow a development of a risk proposal to address idiosyncratic risk at a later stage. This information could however be provided on an optional basis
. 

2.16 For example, the collection of portfolio betas
 could be considered in order to assess the level of idiosyncratic risk. However, the determination of such portfolio betas would probably be a time demanding and difficult task. Moreover, the information would not help to calibrate the SCR on a market-wide level, since on the average the portfolios of all companies should reflect more or less the index. Therefore, such information should only be regarded as optional.

2.17 Also, undertakings could be asked for their largest individual exposures in QIS, for example the largest 2 or 3 individual quoted equity investments, including any exposure through derivatives (possibly together with other exposures to the group to which the company in question belonged). By setting thresholds (x% of capital or y% of assets) at reasonable levels, it could be ensured that the volume of additional data would be quite small. An alternative approach would be that not the biggest exposures in size are required, but the exposures with the highest risk inherent (measured by the individual volatility multiplied by the market value)
.  

Level of harmonisation and granularity

2.18 In designing QIS 2, we need a clear understanding of the level of "detail" at which the assessment of risks should be conducted.  For example, a probability distribution for equity risk in Spain will differ from that in the Netherlands because of fundamental economic factors. A more granular standard formula (greater level of "detail" and hence risk sensitivity) would attempt to pick up these distinctions, but at the price of additional complexity.  Further analysis will be necessary to determine whether the SCR standard formula should rely on one of the following options regarding this choice of the level of granularity
:
· 1st option (“Global” approach) – to use a pre-specified set of harmonised market parameters, assuming a well-diversified European or worldwide portfolio

· 2nd option (“Regional” approach) – to set factor or scenario-based approaches to reflect economic differences between different regions. For example, the risk charge for equities in the UK might simulate the effects of an x% fall in the FTSE all-share index, whereas, in Germany, the appropriate benchmark might be a y% fall in the DAX., or

· 3rd option (“Entity-specific” approach): to base an assessment of market risk on the entity-specific risk profile, to set a common degree of confidence level at EU level (i.e. VaR approach)
2.19 For QIS 2, a related question is to decide on the level of granularity of the data to be collected for assessing market risk. It seems beneficial to ask for the data at the least possible granularity, knowing that it is easier for CEIOPS to aggregate than to divide the data ex post. This is especially true for the interest rate risk (different duration classes) and the information on markets for the equity risk. However, this has to be balanced with the requirement that the overall QIS 2 package has to be simple enough to ensure that the majority of firms can participate.
Market sub-risks dependencies

2.20 Also the issue of market sub-risks dependencies should be considered. Especially the dependency between interest rate risk and equity risk could play a major role in the insurer’s total risk profile.
2.21 [Analogously to the treatment of diversification effects across risk categories (see chapter 1), a "placeholder" approach to aggregation of risk capital charges for sub-risks of market risk should be tested under QIS 2 using an approach based on a assumed placeholder (and pre-specified) correlation matrix. In addition, “combined scenarios” techniques should be applied to investigate the issue of market sub-risks dependencies, especially between interest rate risk and equity risk.]
Specification of the input data

2.22 For the moment we only have considered equity risk and interest rate risk. For property risk and currency risk a more or less similar treatment is foreseen and both will be included as soon as possible. 
 

Equity risk

Volume measure/ choice of scenarios

2.23 The relevant risk position consists of the value of all long and short
 positions in shares and all financial instruments whose value is influenced wholly or partly by share prices, such as options, futures, convertibles, equity notes and total return swaps.
2.24 Consequently, for scenario-based, factor-based and VaR-based approaches for equity risk the current equity position at the time of the solvency calculation is a natural volume measure.
 Granularity
2.25 Within equity risk one could distinguish between shares listed on mature markets, emerging markets shares and private equity (unlisted shares). From empirical observations (and theoretically expected), the two latter categories are riskier than the former. 
2.26 Further subdivision of mature equity markets into regions could be considered. A possible classification for the equities may be set up as follows:

· Europe;

· North-America;

· Asia;

· Emerging markets and other;

· Non-traded equities.

Further research is needed on how to treat non-traded companies.
2.27 Under the approach outlined in para. 2.28, CEIOPS would both need to specify the scenarios/factors and the correlation factors between the different markets resp. indices. The participating undertakings should provide information on both the total equity position and the relative weights of their equity portfolios in the market indices considered in paragraph 2.28.
2.28 Under a VaR-based approach the portfolio might be segmented into homogeneous sub-classes that are determined according to ALM policies in practice applied and to the nature of liabilities/own funds corresponding to equity sub-portfolios. For example, the following segmentation could be used:

· equities backing non-life technical provisions;

· equities backing non profit-sharing life insurance contracts;

· equities corresponding with profit-sharing life contracts;

· equities allocated to policies where the policyholder bears the investment risk; 

· equities allocated to insurer’s own funds.

Information should be given on the total equity position, the relative weights in each of the sub-groups, the dependency (correlation factors) between the risk groups and a qualitative description of each sub-portfolio. 

Interest rate risk

Volume measure/ choice of scenarios
2.29 Interest rate risk exists for all investments and liabilities whose value is sensitive to changes in the term structure of interest rates. In any event, these are fixed-income investments, insurance liabilities, and financing instruments (loan capital) and derivatives with a value dependent on interest rates. The value of investments and liabilities sensitive to interest rate changes may be established from the (prescribed) term structure of interest rates (risk free 'zero rates'). This term structure can, of course, change over the period of a year.

2.30 In a scenario-based approach, the scenario to be computed relates to a general
  'rise' and 'fall' in the term structure of interest rates as used to discount the insurance liabilities. The value of the liabilities and investments is again determined comprehensively, assuming the prescribed higher or lower term structure of interest rates. The change in the available capital is established for each scenario. The greatest loss is included when determining the capital charge for interest rate risk.
 

2.31 Alternatively, in a factor-based approach the concept of modified duration could be used. Following a change in interest rates, both the market values of fixed income securities and the value of liabilities change. The capital requirement to cope with the interest rate shock amounts to  
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where MVFI denotes the market value of fixed income securities, TP the value of the liability, Dmod the modified duration and Δ the change in interest rates. The indices refer to technical provisions (TP) and fixed income (FI). Similar to the scenario-approach, both a (prescribed) decrease and increase in the corresponding interest rate should be considered. 

2.32 [The standard formula may also test a change in the slope of the yield curve. This could be done by determining separately the modified durations of cash flows within the prescribed duration layers which are shorter and longer than the total modified duration.
]
2.33 The impact of derivatives may need to be considered. Derivatives may change the modified durations by different amounts at different stress levels so care will be needed to identify the extent to which such derivative constructs are used in practice.
2.34 As a third option a VaR-based assessment of capital requirements associated to interest rate risk could be conducted. This seems the more risk-orientated alternative, although the liabilities side will not be considered under this approach. It should be checked if this option is aligned with current market practices (or practices that insurers are implementing) for fixed income portfolios. Additionally the applicability of this method as a part of the SCR standard formula should be tested. Obviously a sufficient set of simplifications and approximations should be developed to facilitate its application in small and medium entities.

Granularity

2.35 Within the treatment of interest rate risk the granularity should be consistent with the categorisation of (prescribed) term structures of interest rates used for the valuation of the technical provisions. CEIOPS prescribes for each term structure the factors/scenarios to be used.

2.36 Since modified duration is a first order Taylor approximation additional factors for the factor-based approach could be added. For example, convexity captures non-linear effects in interest rate risk which are not covered by duration.

2.37 Another option for the factor-based approach is to use factors per maturity bucket.

Initial calibration

2.38 For the initial calibration, the following sources may be helpful:

· For the UK: look at the work done by Watson Wyatt and the Faculty and Institute of Actuaries (Guidance Note 47).

· For the EMU: e.g. consider the FTK calibration exercises.
3. Credit Risk
Background

3.1 Credit risk is the risk of default and change in the credit quality of the issuers of securities, counterparties (notably reinsurers) and intermediaries to whom an undertaking has exposure (CP7 paragraph 10.34).  Paragraphs 10.129 – 10.138 and the advice at paragraphs 10.139 – 10.141 are relevant.

3.2 For the purpose of this QIS2 specification, the main categories of credit risk exposure are

· credit risk originating from traditional assets (like bonds), from derivatives (like credit default swaps) and securitizations (like CDO tranches),

· counterparty credit risk from re-insurance (including both outwards and inwards re-insurance like financial re),

· counterparty credit risk from derivatives and tailor-made structured products, e.g. with financial intermediaries.

· counterparty credit risk from exposure towards insurance intermediaries.
3.3 Credit risk originating from credit insurance is not dealt with in this chapter. This risk is reflected in the calculation of technical provisions and shall be further considered when calculating the risk charge for underwriting risk.

3.4 For unit-linked policies, the credit risk arising from assets covering technical provisions is passed on to policyholders through the contractual relationship. Therefore these assets should be treated accordingly. However, any possible mismatch should be quantified.

3.5 By reference to paragraphes 1.34 and 1.35 it is noted that risk mitigation techniques are recognised according to the real offsetting effect, e.g. when calculating technical provisions net of reinsurance. The risk of failure of these techniques however is considered in the SCR calculation inter alia by setting an explicit charge for counterparty risk. 

3.6 Regarding reinsurance counterparty credit risk, the following sets out issues to be considered for the purpose of the QIS 2:

· the extent to which the general approach to credit risk outlined below would need to be adjusted for reinsurance counterparty credit risk;

· While the question of non-rated versus rated exposures is discussed in questions Q1-Q3 below, the distinction between rated and non-rated reinsurance companies (counterparties) may be need special consideration when applied to evaluating the counterparty credit risk of the reinsurance programme.;

· Intra group reinsurance may be dealt with separately. In many cases, for small insurance companies belonging to an insurance group, reinsurance is taken out with other group companies. Often the parent company acts as reinsurer. Group reinsurance/retrocession is then taken out for the group as a whole. Undertakings participating in QIS2 need to provide information based on the position gross and net of risk mitigation programmes, whether these programmes are intra-group or with third parties, reinsurance based or otherwise.  Undertakings should be asked to provide sufficient summary information to enable an understanding of the risks associated with these exposures; 

· Diversification effects between reinsurance companies participating in the reinsurance programme;

· In considering counterparty risk, two broad concepts could be addressed, namely:

· immediate credit risk: associated with claims that had occurred for which a reinsurer has a share of technical provisions or a corresponding reinsurance debtor exists; and

· contingent credit risk: reflecting losses that could arise over the time horizon and the potential for recoveries.

The exposure measure for assessing counterparty risk should take into account both types of risk;

· The overall calculation of reinsurance counterparty risk should take into account the structure of the reinsurance programme of the insurance company taking out reinsurance. Proportional reinsurance could be treated according to the premium split, while non-proportional reinsurance should not be dealt with according to premiums. One way to deal with that problem might be to calculate the cover (regardless of types of reinsurance) and attach the counterparty charge for each of the outstanding and sum it up. Potential reinstatement premiums should be taking into account in the calculation.

Goals

3.7 The goals of QIS2 with regard to credit risk are to get an understanding of

· the proportion of the credit risk exposure that is rated, the proportion that is priced (=has credit spread information), the intersection of both rated and priced exposures and their union;

· how good the approximation of the simpler methods (in terms of leaner data input data requirements) is compared to the more data-demanding methods,  

· in which form and quality information on credit concentrations and diversification effects is available, and

· the potential weights and factors that would lead to an SCR formula that is broadly on line with the target criterion according to paragraph 1.12.

3.8 CP7 names the following potential forms of input data:

· rating (per asset),

· credit spread (per asset),

· market value losses (of a portfolio) in pre-specified scenarios (CP7 10.132),

· information on credit concentrations (CP7 10.131), possibly in the form of grouping credit risk exposures by obligor (group),  sector, country, or product.

Testing the primary input data: ratings versus spreads

3.9 Q1: The first key decision
 in designing the credit risk component of the SCR standard formula is whether to base credit risk capital charges per asset on

1. only ratings (R)

2. only credit spreads (S)

3. both ratings and credit spreads, which works on the intersection of R and S, or

4. both ratings and credits spreads are considered similar information and transformed to a common denominator (CP7 B.106), which works on the union of R and S.

3.10 Alternative 1.1: For some undertakings in Europe, the intersection of both rated and priced credit exposures is too small to be useful as the required input to an SCR standard formula. Ratings and credits spreads should be transformed to a common denominator, on which the credit risk charge per asset is based.

3.11 Alternative 1.2: One of the two sets of rated and priced credit risk exposures is so close to the union that it is more practical to base credit risk charges on the dominant input information alone. Data requirements to assess the extent to which these data sets may be redundant are included below.

3.12 Alternative 1.3: The intersection of both rated and priced exposures is large enough and the credit risk charge per asset can be genuinely based on both rating and credit spread. “Large enough” means that at least 90% of the credit risk charge could be computed using both types of input, for all undertakings that are likely to apply the standard formula.

3.13 Q2: If Alternative 1.3 is ruled out, then the next question is whether the main input parameter to the credit risk component of the standard formula should be a credit spread equivalent or a rating equivalent.

3.14 Alternative 2.1: The rating of non-priced but rated assets should be mapped to a common credit spread equivalent (CSE ( PDxLGD). The credit charge per asset should primarily be a function of this credit spread equivalent (CSE):

(1)
SCRi = f(CSEi) x w(typei) x Duri x MVi,

where

	SCRi
	=
	the capital charge for credit exposure i;

	CSEi
	=
	the credit spread equivalent for credit exposure i.

	f
	=
	a function like f(x)=x or f(x) = sqrt(x)

	typei
	=
	a credit exposure type like the main types above or a subtype (“corporate bond”, “re-insurance counterparty risk”, …)

	w
	=
	adjustment factors as a function of type; represented as a vector, matrix or group of matrices depending on whether “type” comes in the form of a flat list of types or a matrix/tree of sub-types and sub-sub-types

	Duri
	=
	the effective duration of credit risk exposure i; it is to be interpreted as the sensitivity of the market value of the exposure with respect to a parallel shift of the credit spread term structure; it should account for potential future exposure; for bonds it can be approximated by the “usual” duration

	MVi
	=
	the market value (possibly “mark-to-model”) of the credit risk exposure i. For highly rated exposures the difference between face value and market value may be small and face value could be used as an approximation to market value.


3.15 Alternative 2.2: The same as in alternative 2.1, but the credit spread information is transformed into a rating equivalent (RE):

(2)
SCRi = g(REi) x w(typei) x Duri x MVi
and function g can be represented as a vector of weights.

3.16 Q3: Even if the main formula may primarily be based on a credit spread equivalent or a rating equivalent, the question remains how to treat discrepancies between rating and spread on the intersection of rated and priced exposures.  

3.17 Alternative 3.1: The difference between the credit spread equivalent derived from the rating and the observed credit spread is essentially noise and points to a problem with either the rating or the spread. The rating may be obsolete and the spread the more reliable and recent information or vice versa. Credit spreads should be used if derived from highly liquid markets. Otherwise, an adjusted CSE, modified to be more robust, should be computed for less liquid but timely rated credit risk exposures.

3.18 Alternative 3.2: While the mapping of ratings to spreads or vice versa should be done to enlarge the applicability of the standard formula, the credit spreads and ratings carry sufficiently independent information. Hence, on the intersection of rated and priced credit risk exposures the capital charge should be computed as:

(3)
SCRi = f(CSi) x g(ratingi) x w(typei) x Duri x MVi.

Note that equation (3) contains equations (1) and (2) as special cases.
3.19 Q4: The next question is whether the same basic formula (3) should be applied to all credit exposures.

3.20 Alternative 4.1: Distinctions should be made at most with respect to the main categories assets, re-insurance and other counterparties. Further sub-typing (through the weights w(.) or the functional form of f and g) does not increase the accuracy sufficiently to be justified. Moreover, major differences in either the weights w(.) or the functional form will invite regulatory arbitrage (like letting derivatives appear legally as re-insurance or vice versa).

3.21 Alternative 4.2: Credit spread and rating together with the four main categories are not sufficient as parameter of the riskiness of certain risk exposures. Further subtyping (like in Basel II) is necessary.

3.22 Empirical evidence in favour of the alternative resolutions to the four questions should achieve goals 1 and 2.

3.23 So far, the overall credit risk component of the SCR is considered to be

(4)
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where the summation runs over all individual credit risk exposures
 i, the function h incorporates the potential effects of f, g and w, and the volume measure is

(5)
(i = Duri x MVi.

3.24 This volume measure is usually called “cash delta”, “PV01” or “CS01”. In general it has the meaning of a sensitivity: “How much does the discounted value of the credit exposure change per unit change of the credit spread
”. For bonds this cash delta is Macaulay duration times market value. The “usual” duration of bonds (first derivative of the bond price with respect to its yield to maturity) is a sufficient approximation for the effective duration.

3.25 Details that need to be discussed and filled in later:

· Consider only external ratings or also internal ratings?

· Which kind of external ratings are accepted (different for assets, re-insurers, …)

· What exactly means MV for non-traded exposures? Under what conditions and how should it be approximated if only book values are available? Very roughly, we have expected loss (EL) = EAD (exposure at default) x CS and MV = EAD / (1+r+CS), where r is the risk-less one-year rate.

· Specify the relation between MV, EAD and CS in the presence of guarantees and collateral.

3.26 The results of QIS2 will also be helpful in determining to what extent various approaches (such as the use of internal ratings or systematic use of market credit spread information) might be incorporated within the standard formula, or should fall to be considered for individual undertakings as internal models.

Testing Credit Concentration and Diversification Effects

3.27 Formula (4) is linear in (i. Hence, it neither honours diversification nor penalizes risk concentrations. While the actual quantification of concentration/diversification effects needs sophisticated modelling techniques that are inaccessible to many undertakings, they frequently report volume measures (like cash deltas or gross exposure at default) ranked by 

· obligor groups (where an obligor group contains parents and subsidiaries of closely linked groups),

· countries,

· industrial sectors,

· types of contract/credit risk exposure,

· re-insurance counterparty,

· rating,

· currencies,

or other classifications.

3.28 Another source of information about potential diversification effects may be the diversity score or the implied correlation of a credit portfolio product. Such information, however, is likely to be limited to a narrow range of securitization products.

3.29 If the undertaking uses a credit portfolio risk model as part of its internal capital assessment, then this may yield information about actual diversification, too.

3.30 By asking QIS2-participants for 

· their top-5 risk exposures in the groupings they use in their internal risk management reports, 

· parameters that carry information about diversification (like the diversity score and the implied correlation), and

· internal capital assessments, 

CEIOPS will learn what type of credit concentration information is available. Furthermore, undertakings should be asked to provide assessments of the their top-5 risk exposures in the groupings they use in their internal risk management reports, but measured by the impact that failure of the counterparty would have on the reported technical provisions [and SCR].

3.31 These kinds of risk concentration information are aggregates and derivatives of the credit risk exposure data that undertakings have to obtain for QIS2 anyway. The additional effort is considered minor and can inform CEIOPS about what kind of credit risk is widely available and reliable enough for consideration in, pillar 1 or pillar 2.

3.32 Details that need to be discussed:

· Which of the top-5-lists should be mandatory and prescribed? (“systemic risk”)

4. Underwriting risk in non-life insurance 

Definition and main sub-risks
4.1 Underwriting risk is the specific insurance risk arising from insurance contracts. These risks are based on the technicalities of the insurance business: the insurance undertaking has to ensure future payment commitments, and the volume of such payments must be calculated in advance. 

4.2 A distinction can be drawn between: 

· reserve risk: relating to existing claims on coverage already provided; and

· premium risk: relating to future claims arising from existing contracts and from renewals and new business during the time horizon

4.3 Reserve risk stems from two sources: on the one hand, the absolute level of the technical provisions may fail to reflect the true expected value of total losses and may therefore consistently underestimate total claim volumes. Also, an overestimation of technical provisions might be harmful in the long run, since it might force a company to overprice their products, leading to market imperfections. On the other hand, because of the stochastic nature of future claim payouts, the actual claims will fluctuate around their statistical mean value. The overall level of reserve risk should reduce as uncertainties are eliminated and information about the claims and their ultimate settlement costs become known.

4.4 The way both sources of reserve risk should be addressed depends on the valuation principles underlying the technical provisions. As was already mentioned in para. 1.15, for the purposes of QIS 2 these should be consistent with the principles outlined in CEIOPS’ answer to CfAs 7 and 8 (best estimate plus risk margin approach, where the risk meargin is set according to a given level of confidence). Generally, such an approach will ensure that the both sources of risk are already addressed to some extent in the technical provisions. However, the SCR – especially, with regards to reserve risk arising from stochastic claim fluctuations around the mean – needs to allow for greater variation than can be covered in the technical provisions. 

4.5 Premium risk is understood to relate to future claims arising during and after the time horizon for the solvency assessment. Premium risk is present at the time the policy is issued, and before any insured events will have happened. The risk is that the volume of incurred losses for these claims (comprising both losses paid during the time horizon and provisions made at its end) plus expenses is higher than the premiums received. In assessing premium risk, both renewals and new business during the time horizon should be incorporated.

4.6 Further consideration is needed to decide how, within a modelling approach for non-life underwriting risk, effects of risk mitigation through reinsurance might be taken into account. In this respect, annex B contains an analyses how premium and provision statistics for non-life business might be used to incorporate allowance for such effects.

Choice of structure for modelling approach

4.7 It is suggested to test a factor-based approach to model underwriting risk as the base model. This should be supplemented with simple scenario techniques to take account of the impact of low-frequency, high-impact events (CAT risks). 

4.8 [It might be contemplated whether additional stress or scenario tests should be included in the consideration of non-life underwriting risk to reflect possible inflation effects, for example: 

· (of prices generally) at a higher level than assumed in the claims provisions (eg + 1% per annum);

· superimposed inflation
 of judicial awards (over and above general inflation) at a higher level than assumed in the claims provisions (eg + 1% per annum)

However, not all claims will be subject to inflation (some claims are for fixed amounts), and policy limits (and reinsurance) may reduce the impact of inflation on an insurer. In the same way excesses can give rise to a gearing effect. Also, as the inflation assumption will usually not be explicit, but instead would often be implicit, it might be difficult for the undertakings to calculate the impact of inflation scenarios.]

4.9 In the following, structures of modelling approaches for

· reserve risk (factor-based)

· premium risk (factor-model)

· CAT risk (scenario-based)

are outlined. 

General design of the factor-based model for premium and reserve risk

4.10 The modelling of non-life underwriting risk should be based on an analysis of the insurers’ underwriting result during the time horizon; a loss of capital occurs if the underwriting result is negative. The choice of coefficients within a factor-based model for underwriting risk needs to reflect the use of a limited (one year) time horizon, but with full allowance for changes over that period in the assessment of claims for which provision should made
 at the end of that period. 

4.11 Following this general approach, annex A introduces some basic notation for the quantification of underwriting risk within a factor-based approach to provide a common mathematical framework for these risks. 

4.12 Translating the theoretical equations in annex A into a factor-based, standardised formula requires: 

· analysis at the level of individual undertakings; and

· generalised analysis that can be applied across the industry.

In the following, these two steps are analysed further, considering reserve risk and premium risk separately.

Choice of volume measures for factor-based model
4.13 Considering the split between premium und reserve risk, and the different nature of these two sub-risks, it is proposed to choose two volume measures for underwriting risk, i.e., one measure specific to premium risk and one measure specific to reserve risk. 

4.14 With regard to reserve risk, a natural choice for a volume measure is the provision for claims outstanding (PCO) at the beginning of the solvency assessment time horizon. The valuation of the PCO in this context should be compatible with the rules developed under CfA 8. 

4.15 As regards premium risk, premiums, or premium related provisions, might be chosen as a volume measure. Although conceptually it would be appropriate to use an estimate of the earned premiums during the solvency time horizon ([plus the unearned premiums at the end]), such a measure may lack objectivity and may be too easy to manipulate. Therefore, it might be contemplated to choose the previous year's earned premiums ([plus the premiums not yet earned]) instead. 

4.16 On the other hand, it should be possible to reduce the incentives to “manipulate” an undertaking’s specific estimate of future premiums by combining the procedures already implemented by the undertakings with some adequate reporting requirements. For example, undertakings could be required to report estimates on written premiums for the individual classes of insurance and to describe in some detail the assumptions that these estimates are based on. These estimates could then be assessed by the supervisor and – at a later stage – compared to the actual figures. If it is revealed that a company deliberately underestimates the written premiums for the current year, the company should be instructed to update and report the premium estimates on a more frequent basis (e.g. monthly).

4.17 Also, a decision needs to be taken whether some allowance in aggregate for growth would also need to be made. For example, it may be necessary to adjust the volume measure (premiums) when there is strong evidence that it should be higher than during the previous year.  In general – although inflation rates are low – an adjustment of premiums for growth may need to be made to take into account possible claims inflation during the time horizon, too.

4.18 In this context, some ‘tolerance limit’ might be considered, meaning that there is some automatic adjustment for growth in the formula. This means that the formula is calibrated such that the pre-scribed confidence level is ensured even if the premiums increase by at most x%, where x% is set by the supervisor to reflect systemic growth caused e.g. by inflation. If, however, the undertaking estimates that its premium volume for the time horizon would increase by more than x%, then the undertaking should adjust its premium volume accordingly. 

4.19 [Therefore, for the purposes of QIS 2, the following three options for the choice of a volume measure for premium risk should be considered: 

· Option 1: to take previous year’s earned premiums;

· Option 2: to take previous year’s earned premiums, but to allow for a growth adjustments as outlined in para. 4.18; or

· Option 3: to take an undertaking’s estimate of next year’s earned premiums.]

Factor-based approach for reserve risk

Under a factor-based approach using reserves as volume measure, the capital charge RCreserve is given by 
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where PCO0 is the provision for claims outstanding at the beginning of the current year, and β is a coefficient that, on an abstract level, is determined as 
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where RunOff% is the (relative) run-off result, expressed in percentage of the outstanding provision at the beginning of the current year, ρ is a given risk measure and α is the ruin probability. 

In general terms, to be able to compute the coefficient β according to the formula in para. 4.20, one needs to know the probability distribution of the random variable RunOff%. 

For simplification, it is suggested that a type of distribution is chosen that is completely specified by its first two moments. This should be set by the supervisor (on an EU-level). For reserve risk, a possible choice would be the lognormal distribution; however, further analysis regarding an appropriate choice of distribution should be undertaken in the context of the calibration of the standard formula. 

4.20 Given that a probability distribution has been fixed that is completely specified by its first two moments, the coefficient β may be determined once the following has been specified:

· the expected value μ of the distribution; and

· its variance σ2.

The determination of its expected value and variance allows for a wide range of approaches, which vary in their degree of personalisation. The decision about the degree of personalisation requires a trade-off between accuracy and practicability of the determination of the risk within the limits of the standard formula.

4.21 For QIS 2, it is suggested that an intermediate approach is chosen that uses limited portfolio specific data to measure the portfolio specific risk in a reliable and practicable way. For example, the variance of the distribution may be regarded as a function of the size of the portfolio:

 
[image: image6.wmf])

n

(

f

)

RunOff

(

%

=

2

s

.

4.22 Also, a decision has to be made whether an allowance should be made for the differences in the average volatilities between different national markets. One possibility would be to allow for such differences, by setting different factors for insurance activities in different markets. 

4.23 However, such an approach would pose a number of practical problems; for example, one would also need to specify volatilities for markets outside the EU, to take into account international insurance activities of firms. Therefore, it is proposed, for designing the standard formula component to be tested under QIS 2, to use EU-wide factors. 

4.24 However, additional information should be gathered from undertakings to enable an assessment, on the basis of the results of QIS 2, to which degree company specific data could be used for the SCR. Such information should relate to the following aspects (both gross and net of risk mitigation): 

· Data on historic volatility of run-off results – for the company’s overall business as well as the (most important) individual classes of insurance;

· Suggestions on how to define and measure the run-off results and the volatility of these results in an appropriate manner. (This is especially of interest if the suggestions differ substantially from the definition and measures applied in the context of the first indent.);

· Company-specific information on the volatility of the run-off results, where the estimation of the expected value and the variance of the random variable “RunOff” is based solely on company-specific data.

4.25 With respect to the first and second indent mentioned in para. 4.28, the following aspect should perhaps be clarified:

· whether the portfolio should be divided into individual classes of insurance in a detailed manner or only into more broad groups of classes, and

· how to handle cases where the volume of business has increased/decreased sharply or fluctuated widely during the period of consideration. This comment applies to the overall business as well as individual classes or groups of classes.

Moreover, the “danger” of smoothing out the fluctuation of run-off results by applying too aggregated data should be considered. This may happen if the applied data concerns broad groups of classes or EU-wide market data for a given class of insurance (line of business). In addition, it may be useful to receive some information regarding specific aspects of national markets for the individual classes of business. However, this kind of information may also be supplied by the (national) supervisor.

4.26 The function f would be provided by the supervisor and the size n of the portfolio would be determined individually by the insurer. The size of the portfolio could be measured, for example, by the number of risks
 in the portfolio at the beginning of the time horizon, or by the number of claims. This approach would combine an assumption on the volatility of the distribution which is specific to the business line and independent of the single company with the diversification effects caused by the size of the portfolio which is specific to the company. This approach has been chosen by the Dutch supervisory authority for the Financial Assessment Framework
 and by the IAA in the ultimate loss approach.  

4.27 An alternative approach to the one outlined in para. 4.22 would be to use a type of distribution that is determined by its first three (instead of two) moments, considering that, in non-life insurance, claims distributions can be rather skewed. 

4.28 However, such an approach may lead to a number of practical problems: 

· If the 3rd moment of the distribution has to be estimated for each segment, then this will lead to the problem of how to aggregate these estimations to derive an estimate of the 3rd moment of the aggregate distribution. However, it does not seem feasible to determine the 3rd moment of the aggregated distribution in a closed form, at least not in the general case where the variables are correlated.  On the other hand, assuming independence in these calculations may underestimate the skewness, leading to a worse fit than ignoring it altogether;

· It does not seem feasible, within the context of the standard formula, to determine the 3rd moment on the basis of company-specific data.

4.29 To circumvent these problems, the following approach may be used:

· For each segment, only the first two moments are determined, and this is used to derive an estimate for the first two moments of the aggregate distribution;

· Additionally, the supervisor sets an assumption on the “average skewness” for the aggregated distribution. 

In this way, a 3-parametric distribution assumption could be used, whilst still using the approach outlined in paras. 4.23 to 4.29 for determining the expected value and the variance of the distribution.

4.30 Assuming that it is intended only to estimate the first two moments (the expected value and the variance) of the probability distribution an alternative to specifying a two-parametric type of distribution may be to stipulate a simple non-parametric model. This approach may be justified if these parameters in any case will be estimated by using moment methods. Under such an approach, it would also be possible to include some information regarding the size of the portfolio (a volume measure) – as indicated in para 4.25 – into a non-parametric model.

4.31 With respect to the choice of a non-parametric model, it seems reasonable to believe that it would depend on the data being available – and to be applied in the estimation procedure. If it is decided to use information from several companies – either within a given country or across the whole EU/EEA – a possible approach may be to apply a “Bühlmann-Straub”-like model.

Factor-based approach for premium risk

4.32 Under a factor-based approach using earned premiums as volume measure, the capital charge RCpremium is given by 
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where PCY is an estimate of the earned premiums of the current year
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where CRCY is the combined ratio of the current year, ρ is a given risk measure and α is the ruin probability. 

Similar to the case of reserve risk, the coefficient γ depends on the stochastic properties of the random variable CRCY. Again we suggest that a type of distribution is chosen that is completely specified by its first two moments, and that this choice is carried out by the supervisor.  A possible choice would be, for example, the gamma distribution.

4.33 Given that a probability distribution has been fixed that is completely specified by its first two moments, the coefficient γ may be determined once the following has been specified:

· the expected value μ of the distribution; and

· its variance σ2.

This specification can differ in the degree of company-specific information that is evaluated.

The level of premium risk strongly depends on the expected value of the combined ratio 
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. An estimated combined ratio above one increases the risk by the estimated loss, whereas an estimated combined ratio below one decreases the risk. Since insurers tend to differ in the expected value of the combined ratio of their business, it seems advisable to personalise this parameter of CRCY if it is possible to do so reasonably reliably. This could be achieved by estimating the expected value of the combined ratio of the insurer by using historical ratios, such as suggested in Annex A. Further consideration is needed to decide whether these historical rates, in the context of the standard formula, would need to be adjusted for actual and potential changes in claims experience and in premium rates and conditions. 
4.34 As to the personalisation of the variance of the combined ratio, a number of approaches, differing in their degree of ‘personalisation’, seem possible. For the purposes of QIS 2, it is suggested to test the following two variants:
· an approach that uses only a limited degree of personalisation; this could be achieved, for example, by applying a uniform (i.e., not company-specific) factor, modified by a size-factor to take into account  the size of the insurer’s portfolio; 

· an approach that uses more detailed company-specific data to determine a company-specific estimate of the variance of the underlying probability distribution; this may be achieved, for example, by measuring the volatility in historical loss ratios of the insurer’s portfolio.

The second approach would require that the calculation can be carried out in a mechanistic, objective way. Also, the formula would need to take account of cases where there is not enough historic data (for example, by choosing a ‘credibility mixture’ of company-specific and market-wide data).

Annex A recommends appropriate methods for the estimation of the variance σ2, according to the two approaches.

Regarding the use of 3-parametic (or non-parametric) distributions as an alternative to the approach outlined in para. 4.38, the same considerations apply as for reserve risk (see paras. 4.31 to 4.35). 

Scenario techniques as a supplement to factor-based approaches

4.35 A factor-based approach to measuring underwriting risk is based on certain probabilistic assumptions on the frequency and severity of claims, calibrated to historic claims experience. The major part of such claims experience relates to 'normal' circumstances, where a certain regularity and smoothness in claims patterns may be observed. Extreme or irregular events may either be absent from the data, or may have to be 'smoothed out' in the calibration process. By nature of their construction, factor-based models may be less able to predict extreme, catastrophic events.

4.36 Moreover, catastrophes that an undertaking is exposed to vary considerably depending on undertaking specific features such as lines of business, geographical scope or conditions and limitations in insurance policies. Reinsurance cover, especially catastrophe covers, will have a significant influence on the undertaking’s ability to survive catastrophes.

4.37 Therefore, it is suggested to introduce a consideration of scenarios as a supplementary treatment for catastrophic underwriting risk. Scenarios may be used to model extreme events where the assumptions of the analytic model break down, or to take into account risks that are not covered by analytic models – particularly systemic risk. 

4.38 Possible scenarios include

· meteorological events (storms, hails, floods, other weather extremes);

· geological events (earthquake, volcanic eruption, meteorite collision);

· major industrial accidents (for example, explosions, oil energy accidents);

· terrorist attacks;

· actuarial reassessments (for example, inadequate provisions arising from asbestosis claims).

4.39 To take account of relative data availability, a starting point for the inclusion of scenarios for testing the SCR standard formula under QIS 2 would be the inclusion of storm events (as an example of potential natural catastrophes). 
4.40 Other NatCat Risks apart from storm, or even other extreme, episodic events, such as terrorist activity, may be taken into consideration at a later stage. 
4.41 A pre-specified scenario to address a CAT event may be defined in a number of ways, for example using undertaking specific information:

· The undertaking could be asked to identify its 5 largest exposures due to catastrophic events. The undertaking should assess the total claims amounts arising from these catastrophes, taking into account accumulation of claims from different insurance policies and lines of business. In each of these scenarios, the undertaking should also estimate the reinsurers’ share of the claims. With all this information, the catastrophe that would have the most severe impact on the undertaking could be determined. Such an approach needs not be limited to NatCat Risks only.

4.42 [As part of the approach outlined in para. 4.48, the undertaking might also be required to take into account that, under stressed conditions, there might be an increased possibility of credit loss from reinsurance. However, such an approach would need to be made consistent with the general assumption that the effect of risk mitigation techniques should be given full recognition in the market and underwriting risk capital components of the SCR standard formula (i.e., assuming no failure of the risk mitigation, see para. 1.34). It would also need to be consistent with CEIOPS’ view that, for the factor-based approach to model non-life underwriting risk, company-specific information would have to be built into the formula in a mechanical and non-discretionary way in order to ensure comparability of results.
]

4.43 When estimating the impact of a specific scenario (cf. para 4.42 – 4.48), the risk mitigation effects of any pool arrangements should be taken into consideration. If such arrangements are in place, the insurers should be asked to supply some basic information regarding the pool arrangements, including e.g.:

· the “legal form” of the pool arrangement (i.e., whether it is a compulsory arrangement, whether, subsequent to the event covered occurring, an increase in contributions to the pool would be unavoidable and required, whether the State acts as “a (re)insurer of last resort” etc.);

· the kind of catastrophic events and corresponding claims covered by the pool arrangement;

· the capacity of the pool arrangement, including information on how the funds (assets) related to the pool arrangement are cumulated and managed;

· whether the pool arrangement relies on any reinsurance covers;

· information on for how long the pool arrangement has been in place as well as any data on how well the pool arrangement has behaved in previous “stressed situations”, e.g. during severe storms and floods.

Finally, it should be described how the pool arrangement is expected to behave in response to the scenario described by para. 4.48. This description should include an estimate on how the pool arrangement will contribute to reduce the overall claims costs stemming from the CAT event in question. 

Incorporation of scenario outcomes

4.44 For each scenario considered (Si), one would need to specify:

· the probability of occurrence (pi) of the set of scenarios that it is intended to represent; and

· the impact on the underwriting result (ci). 

4.45 The impact should take into account risk mitigation techniques, such as reinsurance. This may be difficult, particularly in the case of non-proportional reinsurance.

4.46 Supposing that the risk capital charge for underwriting risk is given by
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where all terms are as previously defined and the random variable URtechnical follows distribution function F, one can

· calculate the distribution Fi of URtechnical given that scenario Si has additionally occurred, which is a shifted distribution with shift parameter ci:

Fi(t) = F(t+ci);

· define G according to the Bayes Theorem to be the probability-weighted average of the shifted distribution functions F1,…, Fn and F:
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· recalculate RCtechnical assuming that URtechnical follows distribution G:   
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4.47 The 3-step 'shifting technique' allows CEIOPS’ assumptions on probability and severity of scenarios to be incorporated in a pragmatic way, but it represents just one possible approach. The assumption of a simple shift of the underlying URtechnical distribution might be considered as an approximation of any other change in the shape of the distribution resulting from a scenario. 
Alternative approach to catastrophic underwriting risk: market loss distribution
4.48 An alternative, stochastic approach to incorporate catastrophic underwriting risk might be the use of an overall market loss distribution which describes the probability of losses in percentage of the amount insured und results from a collective model.
4.49 In the following, it is assumed that the SCR capital charge for non-life underwriting risk (computed by the factor-based base model) takes losses of the last 
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 years into account, and therewith a certain amount of natural catastrophes. Consequently, the additional SCR for natural catastrophes should only take those catastrophe events into account whose period of occurring is not shorter than 
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 years. In terms of the market loss distribution, this corresponds to the (1-1/n)-quantile, which will be denoted with 
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 in the following. For example, if the last 15 years have already been taken into account, then 
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 is the 0.933-quantile of the market loss distribution.

4.50 If 
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 is the quantile of the market loss distribution which belongs to the given safety level 
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 for the SCR calculation (which corresponds to catastrophes whose period of occurring is 1/
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 yields the relative amount of losses with respect to the amount insured which belong to natural catastrophes that are not sufficiently covered by the SCR of the underwriting risk and therefore have to be covered additionally to achieve the envisaged overall level of confidence 
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4.51 If the market loss distribution is given by a compound Poisson process with intensity parameter 
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 (i.e. the expected number of losses in a single year) and single loss distribution function 
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 (i.e. the single losses are independent and identically distributed with distribution function 
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 of the compound distribution can be approximately determined by the formula:
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4.52 The additional SCR for natural catastrophes for an undertaking with an amount insured of 
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4.53 Using the approximation 
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 denotes the undertaking’s premium corresponding to the written risks, and 

· 
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 denote the overall amount insured, resp. the overall amount of corresponding premiums in the market, 

the SCR for natural catastrophes may finally be written as
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 is a constant market-wide factor. 

Segmentation

4.54 In general terms, an assessment of underwriting risk involves an estimation of the variability of the underwriting result of the undertaking. This requires underlying data that are sufficiently homogeneous with respect to emergence, development and statistical pattern of claims. For a heterogeneous product, such as commercial multi-peril or miscellaneous liability insurance, experience may be segregated into more homogeneous groupings. 

4.55 Following the approach used in QIS 1, it is suggested to use the present EU classification
 as a starting point for the segmentation. 

4.56 The analyses of premium and reserve risk should be carried out on the level of the individual segment, in order to take its particularities into account. Such a segmented approach to underwriting risk presents the problem of how to aggregate individual risk charges. Simply adding up the individual charges would neglect diversification effects between different lines of business. This may lead to an overestimation of the required risk capital
. 

4.57 For QIS 2, it is suggested to use the following approach to deal with this problem:

· In a first step, the first two moments of the distribution of the premium (or reserve) risk for each segment are determined. This would be based on data provided by the supervisor, and, depending on the degree of personalisation, company-specific data. The undertaking would be responsible to fill in its information - using zeroes for those segments that it does not underwrite - filling in personalised data where applicable;

· In a second step, the first two moments of the overall premium (or reserve) risk are calculated using a correlation matrix (set by the supervisor) for the second moments. Here the moments will be based only on those segments that the undertaking writes;

· In a third and last step, the overall premium (or reserve) risk capital charge is computed (by a closed formula set by the supervisor) on the basis of the information obtained in step 2 on the first and second moments on the aggregate level. 

4.58 If catastrophes are incorporated as proposed in 1.34, then the shape of the distribution would be changed and would no longer be specified by the first two moments. Thus catastrophes would need to incorporated at the final stage, which is appropriate since the impact of the catastrophe would need to take account of the business written by the insurer in all classes.

5. Underwriting risk in life insurance 

5.1 In the following, a specification for a modelling approach to life underwriting risk is outlined. [For this purpose, underwriting risk is intended to include all risks to which the undertaking has become exposed directly as a result of entering into the contract of insurance, assuming that the contract has been validly entered into and that it has the effect intended by the parties.] This comprises the following subsections:

· definition and main sub-risks: mortality (longevity), lapse (persistency) and expense and inflation related risk
 are the main sub-risks of underwriting risk, following the description in CfA 10;
· choice of structure for modelling approach: this section outlines the structure of modelling approaches for mortality, lapse and expense risk (factor-based model, with supplementary scenario-techniques for CAT-risks);
· required input data: these are the data that are required from undertakings to calculate risk charges according to the proposed modelling approaches;

· calibration of parameters: this section describes where factors or assumptions need to be set, and it analyses how a calibration could be achieved.

5.2 Further consideration is needed to decide how, within a modelling approach for life underwriting risk, effects of risk mitigation through reinsurance might be taken into account. 
Definition and main sub-risks

5.3 Underwriting risk is the specific insurance risk arising from insurance contracts. These risks are based on the technicalities of the insurance business. 

5.4 A distinction can be drawn between: 

· Mortality risk: relates to the unexpected mortality experience;

· Lapse risk: relates to an unanticipated rate of policy lapses, terminations and surrenders;

· Expense risk: arises from the variation in the expenses associated with the insurance contracts.

5.5 [It should be noted that these sub-risks have interactions with market risk, especially interest rate risk. Further analysis is required to determine how this interaction could be modelled adequately in the context of the standard formula.]

5.6 Underwriting risk stems from four sources: volatility, catastrophe, level uncertainty and trend uncertainty.

5.7 Under CfA 7, CEIOPS has proposed a best estimate plus risk margin approach for the valuation of technical provisions, where the risk margin is set according to a given confidence level. Generally, this will ensure that volatility related to underwriting risk is already addressed to some extent in the technical provisions. However, the SCR – especially, with regards to risk arising from stochastic claim fluctuations around the mean – needs to allow for greater variation than can be covered in the technical provisions. 

5.8 The treatment of lapse risk in the SCR strongly depends on how lapses are dealt with in evaluating technical provisions. If when valuing liabilities surrender values are considered on a contract-by-contract basis, then an increase in lapse rates presents no additional risk. If not, both higher and lower lapse rates may be unfavourable to the insurer and will result in a capital requirement.

5.9 Unanticipated lapse rates may also have an influence as they may prevent an insurer from recovering initial policy acquisition expenses from future premiums. Under a best estimate + risk margin valuation approach, unfavourable variations would be partly included in the risk margin unless this risk is excluded from the valuation of technical provisions.

Choice of structure for modelling approach

5.10 In line with CEIOPS’ answer to the second wave calls, it is suggested to test a factor-based approach to model mortality, lapse and expense risk. This should be supplemented with scenario techniques capturing the impact of extreme events. [Non-linear interactions between different risks, including multiplicative or compounding effects, need also to be considered.  This may most easily be achieved by testing , additionally, combinations of individual scenarios.]

5.11 In the following, structures of modelling approaches for

· mortality risk (factor- and scenario-based)

· lapse risk (factor-based)

· expense risk (factor-based)

are outlined. 

5.12 [Additionally, it might be contemplated to test also “pure” scenario techniques for modelling the three subrisks  mentioned in para. 5.11.]

5.13 A description of the testing proposals is contained in annex F.

General design of the factor-based model for underwriting risk

5.14 A scenario-based modelling approach to underwriting risk would require the definition of a set of scenarios that adequately describe any adverse development of the underwriting result of the insurers’ portfolio. Given the heterogeneity of underwriting risk, even within established 'classes' of insurance business, relying solely on such an approach does not seem feasible in the context of the standard formula. 

5.15 However, by nature of their construction, factor-based models may be less able to predict extreme, catastrophic events, which may constitute an important source of risk in life insurance. This may also be the case for lapse risk since the impact on the technical provisions of a higher or lower than expected lapse rate may not be constant in time. The impact of this kind of events on the risk situation of the insurer may be better captured by stress and scenario techniques than by static factor-based models.

5.16 Following this general approach, paragraphs 1.21 to 1.30 introduce some basic notation for the quantification of underwriting risk within a factor-based approach to provide a common mathematical framework for these risks. 

5.17 Translating the theoretical equations in the fore-mentioned paragraphs into a factor-based, standardised formula requires: 

· analysis at the level of individual undertakings; and

· generalised analysis that can be applied across the industry.

In the following chapter, these two steps are analysed further.

Choice of volume measures for factor-based model
5.18 With regards to mortality risk, depending on the product design, two natural candidates for a volume measure appear to be the technical provision, if the risk of longevity is relevant, and the capital at risk for term insurance at the beginning of the solvency assessment time horizon. [This might be adjusted by information on the range of sums assured and ages of the assured lives in the portfolio.  For example it could be assumed that each policy is independent and that the volatility of the total economic impact of deaths can be estimated using a formula such as:

[sum over all policies (economic loss on death)^2 * px * qx ] ^ 0.5

where px and qx are relevant survival and mortality rates for the policyholder concerned (or equivalent age for combined life policies) to which would need to be added some further amount in respect of systemic risks such as epidemics. A simplifying assumption could be made that the economic loss on death is the sum assured less the best estimate reserve less the MVM.]

5.19 For expense risk a natural volume measure seems to be the provision for expenses that will have to be made in the future to service the insurance contracts in force. Where future deposits or premiums are factors in the determination of the liabilities, expenses related thereto shall be taken into consideration. Where appropriate this will also be the case for expenses related to the administration of the investments.

5.20 With regards to lapse risk there are two primary effects of unanticipated lapse rates. The first involves the payment of surrender or termination values. The relationship of the amount of a surrender payment to the value of the liability being held in respect of a particular policy is of great importance. When a policy lapses the insurer pays the surrender value and 'receives' the actuarial reserve that is released by the policy’s termination. If surrender values are lower than policy reserves, the insurer is at risk from lapse rates that are lower than expected, particularly if high lapse rates were anticipated in the pricing of a product. The case that surrender values exceed policy reserves results in higher lapse rates being unfavourable to the insurer. However, if according to IAIS, technical provisions must not be lower than surrender values, there is no risk in an increase in lapse rates.

5.21 The second primary effect of unanticipated lapse rates is that the insurer may not realise the expected recovery from future premiums of initial policy acquisition expenses. 

5.22 A capital requirement with respect to the first type of lapse risk requires the division of an insurance company’s policies into two classes: first those policies for which the technical provisions TP are greater than surrender values S, and second those policies for which S > TP. This suggests choosing S–TP and TP-S, as volume measures for the first type of lapse risk.

5.23 For the second type of lapse risk, the technical provision seems to be the appropriate volume measure. Within a best estimate plus a risk margin valuation approach the technical provision will need to include a provision for the impact of unfavourable variations in lapse rates on the expected recovery of the acquisition expenses.

Choice of coefficients and degree of personalisation

5.24 The choice of coefficients within a factor-based model for underwriting risk needs to reflect the use of a limited (one year) time horizon, but with full allowance for changes in the expectation over that period of future cash flows to be reserved for at the end of that period. It is to be based on an analysis of the insurers’ underwriting result during the time horizon; a loss of capital occurs if the underwriting result is negative.

5.25 The underwriting result of the insurer will strongly depend on the valuation of the technical provisions. The principles for this valuation in the context of the calculation of the capital risk charge for underwriting risk should be compatible with the rules on the calculation of the technical provisions. 

5.26 To simplify, it is assumed that the time horizon is one business year. The forthcoming business year (at the point of time of the solvency assessment) is referred to as the current year. The risk charge for underwriting risk is therefore derived from the properties of URtechnical, the underwriting result of the undertaking in the current year, which is regarded as a random variable.

One can assume that the risk capital charge for underwriting risk is determined according to ruin probability α and risk measure ρ1-α. For example, one may choose ρ1-α = VaR1-α for Value-at-Risk, or ρ1-α’ = TVaR1-α for Tail Value-at-risk. In this context, 1-α or 1-α’ correspond to the confidence level ensuring the degree of prudence, that CEIOPS wishes to achieve.

5.27 The risk capital charge for underwriting risk is given by
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For example, a ruin probability of 0,5% and a VaR risk measure would correspond to
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so the risk capital charge is the 99.5th-quantile of the distribution –URtechnical, or the smallest value of RC that satisfies the inequality –URtechnical ≤ RC with a probability of at least 99.5%.

In case of the risk measure TVaR and a ruin probability of, e.g. 0.8 % the risk charge for underwriting risk would be the average loss in the worst 0.8 % cases:
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The underwriting result can be spilt into the three subcategories:  
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-
Mortality risk

5.28 Expressing the capital charges in terms of the volume measures TP0 and CR0 (the technical provision and the capital at risk
 at the beginning of the current year), one has that 
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denote the quantile of the (relative) mortality result in the current year, expressed in percentage of the corresponding volume measure at the beginning of the current year.

-
Lapse risk

5.29 Regarding a capital requirement with respect to the first type of lapse risk the insurance company’s policies should be divided into two classes: those policies for which technical provisions TP are greater than surrender values S, and those policies for which S > TP. 

5.30 The capital requirements would then be of the form:
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respectively, for appropriately chosen factors j and k.

-
Expense risk

5.31 A methodology for determining the expense risk capital requirement could involve looking at the expenses of a company in aggregate and simply estimating the capital charge as
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where t is an appropriately chosen factor and 
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 is the provision for all expenses that will have to be made in future to service the existing portfolio of insurance contract.

Degree of personalisation

Translating these theoretical equations into a factor-based, standardised formula requires: 

●
analysis at the level of individual undertakings; and

●
generalised analysis that can be applied across the industry.

In the following paragraphs, these two steps are further analysed, considering mortality, lapse and expense risk separately. 

-
Mortality risk

5.32 Defining UR%mortality as the quotient of URmortality and the corresponding volume measure TP0 or CR0, it can be seen that on an abstract level one needs to choose the coefficient β or γ applicable to CEIOPS’ volume measure as
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respectively, where ρ is a given risk measure and α is the ruin probability.

In general terms, to be able to compute the coefficient β according to the formula in the preceding paragraph, one needs to know the probability distribution of the random variable UR%mortality. On a practical level, it may be assumed that this distribution is of a type that is completely specified by its first two moments. Then β may be determined once the following has been specified

●
the type of the distribution; 

●
its expected value μ; and

●
its variance σ2.

Assuming that the type of distribution of UR%mortality is set by the supervisor, the determination of its expected value and variance allows for a wide range of approaches, which vary in their degree of personalisation:

●
all parameters are set by the supervisor; the result would be a table of industry-wide factors β and γ for mortality risk that can be applied to the insurers’ provisions in each segment; or

●
the expected value and/or variance of the distribution are computed using company-specific data; or

●
the expected value and/or variance of the distribution are computed using a mixture of company-specific data and data which is set by the supervisor.

The decision about the degree of personalisation requires a trade-off between accuracy and practicability of the determination of the risk within the limits of the standard formula.

5.33 The third alternative is an intermediate approach that uses limited portfolio specific data to measure the portfolio specific risk in a reliable and practicable way. For example, the variance of the distribution may be regarded as a function of the size of the portfolio:
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The function f would be provided by the supervisor and the size n of the portfolio would be determined individually by the insurer. The size of the portfolio could be measured, for example, by the number of risks in the portfolio at the beginning of the time horizon. This approach would combine an assumption on the volatility of the distribution which is specific to the homogenous risk group and independent of the single company with the diversification effects caused by the size of the portfolio which is specific to the company. This approach has been chosen by the Dutch supervisory authority for the Financial Assessment Framework.

The reliability and practicability of the determination of the coefficient β will depend on the rules for the valuation of technical liabilities within the solvency assessment framework. Therefore, it seems premature to make a definite advice on the degree of personalisation at this stage.  

-
Lapse risk

5.34 Given the practicability of the determination of the coefficients for lapse risk j and k could be set by the supervisor; the result would be a table of industry-wide factors j and k for lapse risk that can be applied to the insurers’ provisions in each segment.

-
Expense risk

5.35 The same applies for expense risk the coefficient t could be set by the supervisor; the result would be a table of industry-wide factors t for expense risk that can be applied to the insurers’ provisions in each segment.

Aggregation

5.36 Mortality, lapse and expense risk may be analysed on the basis of homogenous segments of the portfolio to take the particularities of the single segments into account. Such a segmented approach to underwriting risk would present the problem of how to aggregate individual risk charges. Simply adding up the individual charges would neglect diversification effects between different homogenous risk groups. This may lead to an overestimation of the required risk capital.

5.37 For QIS 2, it is suggested to deal with this problem by determining only the first two moments of the distribution of the mortality (or lapse/expense) risk for each segment and calculate the first two moments of the overall mortality (or lapse/expense) risk using a correlation matrix for the second moments. Assuming the overall mortality (or lapse/expense) risk to have a specific two-parametric probability distribution, one may then calculate the overall mortality (or lapse/expense) risk capital charge.
Scenario techniques as a supplement to factor-based approaches


- Catastrophic underwriting risk

5.38 A factor-based approach to modelling underwriting risk is based on certain probabilistic assumptions on the frequency and severity of claims. Typically, a parametric family of distributions is chosen to model the future occurrence of loss. Parameters are fitted to statistical data that is collected from historical experience. The major part of such claims experience relates to 'normal' circumstances, where a certain regularity and smoothness in claims patterns may be observed. Extreme or irregular events may either be absent from the data, or may have to be 'smoothed out' in the calibration process. By nature of their construction, factor-based models may be less able to predict extreme, catastrophic events.

5.39 One response to this issue might be the provision of a separate treatment for catastrophic underwriting risk. For example, the analytic model underlying the Swiss Solvency Test is supplemented by scenarios to capture the impact of extreme events. 


- Lapse risk 

5.40 For the assessment of lapse risk a pre-specified stress test can easily be applied. The capital requirement is of the form of the difference between a special valuation of policy liabilities and the normal valuation. For the special valuation, the lapse assumption is multiplied by a specified factor greater or less than one. Since for some policies an increase in lapse rates will result in an increase in policy liabilities, and for other policies liabilities will increase when assumed lapses decrease. As an example, in Canada, lapse rates are doubled for policies in the first class and reduced by one-half for those in the second class. 

5.41 A lapse case, which cannot be addressed in a factor-based approach are those products for which lapse risk does not act uniformly over the products life, such as lapses at early durations which may reduce the company’s exposure to later risks for some policies and not for others.

Incorporation of scenario outcomes

5.42 For each scenario considered (Si), one would need to specify:

· the probability of occurrence (pi) of the set of scenarios that it is intended to represent; and

· the impact on the underwriting result (ci). 

5.43 The impact should take into account risk mitigation techniques, such as reinsurance. This may be difficult, particularly in the case of non-proportional reinsurance.

5.44 Supposing that the risk capital charge for underwriting risk is given by
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where all terms are as previously defined and the random variable URtechnical follows distribution function F, one can

· calculate the distribution Fi of URtechnical given that scenario Si has additionally occurred, which is a shifted distribution with shift parameter ci:

Fi(t) = F(t+ci);

· define G according to the Bayes Theorem to be the probability-weighted average of the shifted distribution functions F1,…, Fn and F:
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· recalculate RCtechnical assuming that URtechnical follows distribution G:   
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5.45 The 3-step 'shifting technique' allows CEIOPS’ assumptions on probability and severity of scenarios to be incorporated in a pragmatic way, but it represents just one possible approach. The assumption of a simple shift of the underlying URtechnical distribution might be considered as an approximation of any other change in the shape of the distribution resulting from a scenario. 
5.46 An alternative approach to incorporate the results of scenario testing might be implemented by considering market-wide distributions of possible losses (for example, of storm events), and by deriving estimates of individual insurer’s exposure to CAT-risks through their market share.
Segmentation

5.47 In general terms, an assessment of underwriting risk involves an identification of factors that influence the variability of the underwriting result of the undertaking. This requires a classification of underwriting risks into groups with similar characteristics, known as homogenous risk groups. This classification must be based in part on information from historical data on the liabilities portfolio, the institution’s specific circumstances and relevant data from the insurance industry.

5.48 The life underwriting risk groups to be used need further examination. It is advisable to identify these groups on an European level but national specificities resulting in country-specific groups may be taken into account. A suitable segmentation of the book of business might be explicitly defined within the formula, or some flexibility could be allowed so that national particularities can be taken into account. A standard classification that is more closely aligned with actual undertakings behaviour should have positive consequences for risk management.

5.49 [Homogeneous sub-portfolios should be determined according to ALM policies in practice applied and the nature of life insurance. For example, the following segmentation could be used:

· life insurance contracts with no participating profit clauses for policyholders, distinguishing:

· low mortality risk

· low lapse-expense-interest rate risk

· low profile for both of two sets of risks mentioned

· others portfolios (portfolios bearing significant biometric risk and lapse-expense-interest rate risk)

· life insurance contracts with participating profit clauses for policyholders, distinguishing:

· low mortality risk

· low lapse-expense-interest rate risk

· low profile for both of two sets of risks mentioned

· others portfolios (portfolios bearing significant biometric risk and lapse-expense-interest rate risk)

· life insurance contracts where the policyholder bears the investment risk

· Other technical provisions related life insurance]

5.50 The purpose of the classification outlined in para. 5.53 is limited to QIS2 comparability purposes, and insurers are invited to comment on their possible use as part of the SCR assessment methodology, especially commenting on:

· if the disclosure reflects the “real world” and makes possible to capture life-underwriting risk in a proper way;

· if there are “grey portfolios” where classification of a certain portfolio may be complex or give room for regulatory arbitrage;

· if any other methodological issue need specific analysis.

5.51 [Following the classification proposed in para. 5.53, insurers may not need to carry out those calculations when no significant impact is expected. As an example, portfolios of a low mortality risk profile would not require an explicit assessment of mortality risk.] 

6. Operational Risk

6.1 Operational risk is defined as the “risk of loss, resulting from inadequate or failed internal processes, people, and systems, or from external events”.

6.2 In general, capital for operational risk might be determined using:

· A formula approach

· A statistical approach

· A scenario based approach (frequency and conditional impact).

6.3 Within QIS2, we should seek to obtain sufficient data

· to assess to what extent insurance undertakings adopt these approaches in practice

· to calibrate a standard formula component for operational risk, designed to operate according to a factor based model.

6.4 There are 2 basic choices for the shape of the component of the standard formula for operational risk:

· apply a general operational risk factor to each line of business (with some similarities to The Standardised Approach for banks)

· apply a risk-specific factor to a volume metric that relates to the operational risks, for example in each line of business

It is proposed that we initially concentrate on the second of these two approaches.

Input data required to apply the formula

Data required regarding the materiality of different types of operational risk exposure

· Definition of volume measures

6.5 It should be an objective of QIS2 to identify the risk nomenclature and the volume metrics.  Some suggestions are made below but need to be refined.  To make this more concrete, examples might be to relate product mis-pricing risk to technical provisions, HR related risks to headcount, etc..

6.6 We should ask firms to tell us under which headings they are currently analysing the frequency and likelihood of operational risk exposures and which categories they believe reflect their main operational exposures.

6.7 As a first step towards identifying a suitable risk nomenclature, we should ask firms to provide data under the following headings in order to help in defining an appropriate standard formula:

· Environmental Risk – Legislative/Political

· Environmental Risk- Historic Tax

· Environmental Risk - Future Tax

· Business Model Risks – Outsourcing of administration services

· Business Model Risks – Outsourcing of investment management services

· Business Model Risks - IT systems

· Customer & Product Control Risks – Reviews of past mis-selling

· Customer & Product Control Risks - Matching types of customer to types of product

· Customer & Product Control Risks - Treating Customers Fairly / Unfair Contract Terms

· Customer & Product Control Risks - Customer service

· Corporate Controls - Legal risk management

· Corporate Controls - Investment management

· Corporate Controls – Internal financial controls, particularly unit pricing

· Corporate Controls – Compliance

· Corporate Controls - Weak risk management and/or internal audit

· Corporate Controls - HR management

· Corporate Controls - Weakness of modelling controls and processes

· Corporate Controls - Inadequate business continuity and/or disaster recovery Procedures

· Corporate Controls - Weak corporate governance

· Corporate Controls - General weakness of senior management team and/or management information

6.8 It appears that reasonable volume measures might be different to the income based volume measures used in the Basic Indicator Approach (BIA) and The Standardised Approach (TSA) under the CRD for the banking sector.  From a review of the above proposed broad risk categories, suitable volume measures appear likely to include (in each case, gross and net of reinsurance as applicable):

· Total assets of the undertaking

· Total assets of the undertaking managed by third parties (including, separately, managed by other group companies)

· Total technical provisions for subsets of the business exposed to certain risks

· Value of tax payments included in technical provisions or other liabilities

· Total fees and other amounts paid to third party (including, separately, paid to other group companies) for services provided

· Total annual expenses incurred

· Headcount

Individual losses in each of these areas over the last 5 years should be included in the analysis where the amount of the loss exceeds 0.01 per mille of the risk volume measure assumed (e.g. losses over € 10,000 where the undertaking's total assets are € 1,000 million) and, for each category, undertakings should provide, in each case expressed as the ratio of that loss to the assumed risk volume measure:

· for each loss included in the analysis

· the total in each year of such losses

· the total (and number) in each years of  all losses in the category

· the grand total of such losses over the 5 year period

· an estimate of  the conditional impact of a 1 in 100 year operational risk loss

Initial calibration of factors and assumptions within the formula

6.9 Ideally the formula should have some element which allows explicitly or implicitly for, for example, the following broad elements associated with operational risk:

· whether the undertaking's systems & controls are appropriate for the scale, nature and complexity of their business activities;

· who is involved in risk management decision making and how well is the risk management framework embedded into the business; and

· whether risk management decisions are consistent with business strategy.

However, this is unlikely to be possible in practise except by means of one or more broad loadings to factors in the standard formula.

6.10 Operational risk SCR requirements should reflect not only the impacts of large, rare events, but also the cumulative impact of more frequent smaller losses. 

6.11 If an undertaking is not using a sufficiently sophisticated internal approach to risk assessment and management, then there is additional operational risk.  Thus, where an undertaking is not using an internal model for operational risk, it should be assumed that there is a risk for which capital is required, but which remains unquantified and not properly allowed for in the standard formula unless some intrinsic additional loading is applied.

6.12 An additional questions arises in relation to large, sophisticated, and complex organisations.  Should there be an additional factor to reflect the additional operational risk which such organisations, by their very nature, are likely to face ?  If so, what would be an appropriate volume measure ?

Annex A: Mathematical framework for assessing non-life underwriting risk

A.1. For reasons of simplification, a time horizon of one business year is assumed. The forthcoming year (at the point of time of the solvency assessment) is referred to as the current year. The risk charge for underwriting risk is therefore derived from the properties of URtechnical, the underwriting result of the undertaking in the current year, which is regarded as a random variable.

A.2. Excluding investment yields on claims provisions and premiums, one can say that
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where:

	PCY
	=
	earned premiums in the current year;

	ECY
	=
	Expenses related to the current year;

	ILCY
	=
	incurred losses for claims arising in the current year; and

	RunOff
	=
	claims provision run-off result in the current year.  


Here, earned premiums are defined as written premiums adjusted by the change in premium provisions, comprising both the provision for unearned premiums and the provision for unexpired risks

A.3. Clearly, the split between premium risk and reserve risk corresponds to
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where:
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i.e. the part of the underwriting risk relating to future claims arising from coverage provide on existing contracts; and
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is the part that relates to reserve risk.
A.4. It is assumed that the risk capital charge for underwriting risk is determined according to ruin probability α and risk measure ρ1-α. For example, one may choose ρ1-α = VaR1-α for Value-at-Risk, or ρ1-α = TVaR1-α for Tail Value-at-risk. In this context, 1-α corresponds to the confidence level, or level of prudence, that CEIOPS wishes to achieve. 

A.5. The risk capital charge for underwriting risk is given by
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For example, a ruin probability of 1% and a VaR risk measure would correspond to
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So in this case the risk capital charge is the 99th-quantile of the distribution –URtechnical, or the smallest value of RC that satisfies the inequality –URtechnical ≤ RC with a probability of at least 99%.

A.6. Considering premium and reserve risk separately, risk capital charges can be defined as
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where:

	RCpremium
	=
	the risk capital charge for premium risk; 

	RCreserve
	=
	the risk capital charge for reserve risk.


A.7. Expressing these charges in terms of the volume measures PCY and PCO0 (the provision for claims outstanding at the beginning of the current year), one has that 


[image: image61.wmf]CY

CY

premium

P

)

CR

(

RC

´

-

=

-

1

1

a

r

 and


[image: image62.wmf]0

1

PCO

)

RunOff

(

RC

%

reserve

´

=

-

a

r

,

where
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is the combined loss ration of the insurer in the current year and 
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is the (relative) run-off result, expressed in percentage of the outstanding provision at the beginning of the current year.

A.8. For the premium risk valuation of QIS 2 (cf. paragraphs 4.39 to 4.40) estimates of the expected value and variance of the combined loss ratio of the current year need to be determined. The following paragraphs outline approaches to calculate these estimates. The considerations are based on the following assumptions:
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where 
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 denotes the current or past year. (Thus, 
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In this case, unbiased estimators of the first two moments of the combined loss ratio of the current year are given by:
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Note that these estimators are variance minimal among all linear unbiased estimators.  

A.9. A straightforward estimator for the expected value of the random variable 
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where 
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 denotes the historical years, e.g. the last five years.  
A.10. Regarding the variance of the combined loss ratio, it is suggested to test the following two approaches:

· The first approach uses the uniform, not company-specific factor 
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The earned premiums of the last year 
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· The second approach uses more detailed company-specific data by estimating the volatility with historical combined loss ratios in combination with the first approach. A credibility-factor 
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 is used to weight the separate parts as follows:
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with 
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Thus, 
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An illustrative example of the credibility factor is:
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Note that this choice leads to the first approach in cases where there are less than 11 historical combined loss ratios available.

Annex B: Allowance of reinsurance in non-life underwriting risk
B.1. This annex sets out how premium and provision statistics for non-life business might be used to incorporate allowance for the effects of reinsurance in the SCR standard formula for QIS 2. 

Reserve risk

B.2. According to the draft specifications for testing the SCR standard formula under QIS 2 a personalised, factor-based approach is recommended to model reserve risk. Technical provisions would be the recommended volume measure and the factor should reflect the volatility of the run-off result.

B.3. Under this approach, the mitigation effect of reinsurance on reserve risk may be measured by the ratio of technical provisions net of reinsurance to the technical provisions gross of reinsurance at the beginning of the solvency assessment time horizon. This ratio might be considered as the retention ratio of reserve risk.

B.4. If the reserve risk capital charge gross of reinsurance was measured by 
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then the reserve risk capital charge net of reinsurance could be measured by
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where:

	TPgross
	=
	technical provisions gross of reinsurance

	TPnet
	=
	technical provisions net of reinsurance

	f
	
	volatility factor


B.5. The factor f would be calibrated on the basis of gross data and on market level. In principle, for the determination of the risk capital charge net of reinsurance the factor f could be based on net data. However, since the volatility net of reinsurance depends in a complex manner on the reinsurance program of the insurer, this would require either to personalise the volatility factor in the factor-based approach or to make a market-wide assumption on the reinsurance program of any insurer. In the first case, the resulting model would not be feasible for a standardised approach. In the second case, the resulting model would superficially avoid the problem of recognising reinsurance, but would place further strain on Pillar II to deal with those undertakings for whom the industry-average credit for reinsurance would not be appropriate. 

B.6. Where the entire business of an insurance undertaking is reinsured on a quota-share basis, this approach completely takes into account the risk mitigation of proportional reinsurance. It underestimates the risk mitigation of non-proportional reinsurance.

B.7. Additional information should be requested in QIS 2 to enable an assessment of the appropriateness of the approach outlined above. Specifically, the following might be asked: 

· Does the proposed approach adequately reflect the risk mitigation of your reinsurance programme? If not – how could it be improved? 

· Does the proposed volatility factor (based on market-wide gross data) represent an adequate estimate of the net volatility of your portfolio-specific reserve risk?  If not, which parts of your reinsurance programme contribute to this bias?

· In which way could additional information on reinsurance programmes be used in a standardised treatment of the effects of risk mitigation to reserve risk?  

Premium risk

Normal claims

B.8. According to the draft specifications for testing the SCR standard formula under QIS 2 a personalised factor-based approach to model premium risk for normal claims is recommended. Premiums would be the recommended volume measure and the factor would reflect the expected value and the volatility of the combined ratio without run-off result. The premium risk capital charge can be disjoint into two summands referring to the following events:

•
The premiums are lower than the expected value of claims and expenses, thus generating an expected loss; and

•
The claims expenses turn out higher than their expected value due to the volatility of claims and expenses.

B.9. As far as the volatility of claims and expenses is concerned, the mitigation effect of reinsurance on premium risk may be measured by the ratio of premiums net of reinsurance to premiums gross of reinsurance. As far as the expected profit or loss is concerned, the expected value should be determined on a net basis. 

B.10. If the premium risk capital charge gross of reinsurance was measured by
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then the premium risk capital charge net of reinsurance could be measured by
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where:

	Pgross
	=
	premiums gross of reinsurance;

	Pnet
	=
	premiums net of reinsurance; 

	fvola
	=
	volatility factor;

	fp/l,gross
	=
	profit/loss factor gross of reinsurance; and

	fp/l,net
	=
	profit/loss factor net of reinsurance.


The factor fvola reflects the volatility of the combined ratio and should be calibrated on basis of gross data and on the market level. The factors fp/l,gross and fp/l,net reflect the expected profit or loss of the business gross and net of reinsurance.

B.11. [concerning additional information requested from firms, similar arguments apply as in the section on reserve risk] 

B.12. Where the entire business of an insurance undertaking is reinsured on a quota-share basis, this approach completely takes into account the insurance risk mitigation of proportional reinsurance. It underestimates the risk mitigation of non-proportional reinsurance. In general, it would not reward reinsurance which does not transfer risk, since such reinsurance would lower the net premiums and the profit factor alike. Further consideration needs to be given to the validity of applying this type of approach by reference to subdivisions of an insurance undertaking’s business (e.g. line of business).

Catastrophic claims

B.13. The draft specifications for testing the SCR standard formula under QIS 2 suggests that the proposed factor-based approach to premium risk should be supplemented with simple scenario techniques or a market loss distribution approach (cf. para. 4.42 to 4.60) to take account of the impact of low-frequency, high severity events. 

B.14. To calculate the risk capital charge for this part of premium risk under a scenario approach, the insurer has to estimate the impact of specified claim scenarios in view of the particularities of its business. The mitigation effects of reinsurance may be taken into account by estimating the impact of the scenarios allowing for the reinsurance program and other risk mitigation techniques which risk characteristics are comparable to reinsurance (e. g. pools).

B.15. Under a market loss distribution approach the mitigation effects of proportional reinsurance and Cat XL covers may be taken into account by simple modifications of the capital charge formula in para. 4.60. 

B.16. Proportional reinsurance can be allowed for by multiplying the capital charge with the retention factor f of the cover:
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B.17. A Cat XL layer covering losses between 
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 (cf. paras. 4.56 to 4.57 for the notation) may be taken into account by a reduction from the capital charge:
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Annex C: specifications for the assessment of market risk

(Sub-)Risks considered
C.1. As sub-risks of market risk, equity risk and interest rate risk are considered. Treatments for property risk and currency risk will be included at a later stage.
Testing formulae
C.2. CEIOPS will test pre-specified scenarios, a factor-based approximation and an individual VaR-based approach in QIS 2.

C.3. [As a placeholder formula, the factor-based approximation shall be used.]

Interest rate risk

· Scenario-based approache

C.4. For the assessment of interest rate risk movements (rising and falling) in the risk free term structure are prescribed. All instruments (technical provisions and fixed-income investments) are re-valued using the changed term structure. Since a drop and a rise in interest rates cannot occur simultaneously, risk capital should be taken as the maximum of both.

· Factor-based approach

C.5. In a factor-based approach the concept of modified duration could be used. Following a drop in interest rates, both the market values of fixed income securities and the value of liabilities increase. The capital requirement to cope with the interest rate shock amounts to
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where MVFI denotes the market value of fixed income securities, TP the value of the liability, SCR the risk capital, Dmod the modified duration and Δ the drop in interest rates. The indices refer to technical provisions (TP) and fixed income (FI). 

C.6. Since usually in life insurance the modified duration of technical provisions significantly exceeds that of fixed income, for purposes of prudence a slightly more general approach might be used, where the drop in interest rates related to the technical provisions (denoted as ∆’ ) will not be equal to the drop in interest rates ∆ related to the fixed income securities. Then the capital requirement to cope with the interest rate shock amounts to
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where ∆’ might be chosen as
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with

rliab = Euro swap rate corresponding to the remaining time of liabilities,

c = factor corresponding to the underlying market

This formula is based on observations in some markets, where the drop in interest rate is volatile at the relevant duration. Similar observations have not been made in case of an increase in interest rates. 

C.7. [In the case of an increase in interest rates, the capital requirement may be set as
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with k=1 in life insurance and k=0 otherwise, where SCRLapse denotes an additional capital requirement that takes into account that, in case of an increase in interest rates, lapse take up rates may generally be expected to increase as well. However, such an approach would need to be consistent with the proposed treatment of lapse risk under life-underwriting risk.]

C.8. The determination of the arising additional capital requirement SCRLapse may be based on the assumption that the life insurance undertaking – under a scenario where both interest rates and lapse take up rates increase – is forced to sell a certain proportion of its fixed income assets at the – in this case – decreased market value of these assets.
Equity risk

· Factor-based approach

C.9. In a factor-based approach, the SCR to cover the equity risk may be set as
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where MVequity denotes the market value of the overall equity position of the undertaking and RF is a risk factor. This risk factor would need to be calibrated according to the risk measure and confidence level underlying the standard formula. 

Property risk

· Factor-based approach

C.10. For a factor-based approach to property risk, an approach analogous to the case of equity risk (cf. para. C.9) could be applied.

VaR approaches to equity risk and interest rate risk
C.11. For QIS 2, a quarterly time horizon for VaR and two levels of confidence (99 and 99.5 per cent) should be set. Since for the time being the decision on using or not VaR method is not adopted, these parameters do not necessarily represent the final output to be applied for SCR assessment. Calibration of the parameters remains as a further step if VaR is adopted, looking at the results of QIS2 and, of course, having in mind both regulations and practices across other financial sectors (to avoid regulatory arbitrage), and the necessary consistency with the general time horizon of one year of SCR assessment.

C.12. It has to be noted that Value at Risk is not a common practice in most of small and medium entities (SMEs). Trying to find a simpler solution for SMEs, QIS2 will research (both for insurers using VaR and for other insurers where such a measure is not implemented) on the weighted average volatility (WAV) of equity portfolios, looking for a factor that may transform such an average in a proxy of VaR with a reasonable degree of error. In this exercise, QIS2 set as a starting point that all undertakings are able to know the individual volatility of each of their equities. If not, a default value volatility of 50 per cent is settled for those cases where concrete equity volatility is unknown, and a 20 per cent for those fixed-interest rate bonds of unknown volatility.

C.13. For this exercise the selected volatility is that calculated on a quarterly horizon, because most of derivatives markets have frequently negotiated equity options for such a period, while one-year-maturity options are much less negotiated. Thus, insurers applying implicit volatilities may maintain their present methods, or implicit volatilities may be used to check historical values of volatility. Nevertheless the time horizon of volatility assessment is obviously a minor issue at this point of time, and its definition in this QIS2 has a comparability aim rather than a decisional value.

C.14. For developing in a proper way both VaR and average volatility exercises, each insurer is required to group their equity portfolios and interest rate portfolios into homogeneous classes. Homogeneous portfolios will be delimited according ALM policies in practice applied and the nature of liabilities/own funds corresponding each asset portfolio. The suggested approximation to that disclosure is as follows:

a) Equities/Bonds corresponding non-life technical provisions

b) Equities/Bonds backing life insurance contracts with no participating profit clauses for policyholders

c) Equities/Bonds corresponding with-profit life contracts

d) Equities/Bonds allocated to policies where the policyholder bears the investment risk

e) Equities/Bonds allocated to insurer’s own funds

C.15. Once again, the purpose of this classification is limited to QIS2 comparability purposes, and insurers are invited to comment on their possible use as part of SCR assessment methodology, especially commenting on:

- whether the disclosure reflect the real world, management practices and makes possible to capture properly equity risk and interest rate risk; 

- whether there are grey portfolios where classification of a certain asset portfolio may be complex or give room for regulatory arbitrage;

- and eventually whether any other methodological issue need specific analysis.

C.16. In a second dimension, a simple set of stratified information on the volatility composition of each of the two types of portfolios is required with the purpose of having available not only a general average or a single figure, but also a sufficiently disclosed picture on the dispersion presented in insurance industry.

C.17. A third dimension is focused on the offset effect due to the change of value of liabilities backed with equities and interest rate assets. Although some times it may be difficult to isolate this offset effect excluding other type of assets, for the purposes of this QIS2 a separated estimation is suggested. Besides the quantitative impact, also relevant qualitative information is envisaged in order to assess the experience gathered by entities, the reliability of the impact, and the treatment to apply about this offset effect on SCR when a firm has no reliable procedure to assess such an effect (i.e. disallowing the reduction of SCR, limiting it to a minimum, and several other options)

Initial calibration

Equity risk scenarios/factors
· Data series of possible benchmarks
C.18. As data series of possible benchmarks, the following could be used: 
· North-America: 

· MSCI North-America

· Euro area (mature markets):

· MSCI Europe

· Asia

· Emerging markets (and other): e.g. MSCI Emerging Markets Free index

· Non-treated equity: (for example for private equity: Pantheon total return index

· Modelling approaches

C.19. The value of the changes in equity returns could be modelled
 with some equity return model which should be chosen according to the criterion of predictive power.

· Normal distribution model for the equity returns

· TARCH specification in modelling the variance of total returns

· Etc.

The assumption on the equity returns should be consistent with extreme value theory analysis (QQ-plots, mean excess function) of the empirical data. 

C.20. Alternatively, the equity shock could be estimated directly from the empirical data assuming a heavily tailed distribution (e. g. extreme value distributions or distributions from their Maximum Domain of Attraction) of the log-returns. 

C.21. [In case a lognormal distribution is assumed for equity prices, the expected value μ and the volatility σ2 of the underlying lognormal distribution would need to be determined. The expected value μ may be defined as the current 10-year risk-free return on annuities plus a risk mark-up (e.g. 3.5%). A precise determination of μ and σ2 may be accomplished by combining an analysis of the current markets with historical data. Similarly, an initial calibration for property risk could be achieved.]

Interest rate risk scenarios/factors 

· Data series of the relevant benchmarks

C.22. As data series of possible benchmarks, the following could be used:  
· EMU:
· German zero-curves for different maturities (monthly data from 1972);
· UK:
· Sweden
· Denmark Etc.
· Modelling interest rate changes

C.23. Important and commonly observed characteristics:
· Negative interest rates are ruled out.

· Short-term maturity rates have higher volatility than long-term maturities rates.

· Volatility is related to the level of interest rates. Generally rising with the level of interest rates.

C.24. The value of the changes in the risk free interest rates could be modelled
 with some interest rate model 

a. Which could be chosen according to the criterion of predictive power based on historical data series.

· Log-normal model

· Square root model

· Etc.

b. Starting with the modelling of the short-term maturity interest rate changes where the following models could be applied:

· Black-Karasinski model 

· Cox-Ingersoll-Ross model

· Etc.

C.25. The assumption on the interest rate changes should be consistent with extreme value theory analysis (QQ-plots, mean excess function) of the empirical data. 

C.26. [In case a maturity-dependent change in interest rates is chosen, the following factors may provide an initial calibration. Here, for each maturity bucket the new interest rate is determined by multiplying the current interest rate with a pre-specified factor.

	factors 
	

	Maturity
	increase
	decrease

	1 (years)
	1,53
	0,65

	2
	1,45
	0,69

	3
	1,40
	0,71

	4
	1,36
	0,73

	5
	1,33
	0,75

	6
	1,31
	0,76

	7
	1,30
	0,77

	8
	1,29
	0,78

	9
	1,29
	0,78

	10
	1,28
	0,78

	11
	1,28
	0,78

	12
	1,27
	0,79

	13
	1,27
	0,79

	14
	1,27
	0,79

	15
	1,26
	0,79

	16
	1,26
	0,79

	17
	1,26
	0,79

	18
	1,26
	0,79

	19
	1,25
	0,80

	20
	1,25
	0,80

	21
	1,25
	0,80

	22
	1,25
	0,80

	23
	1,25
	0,80

	24
	1,25
	0,80

	25
	1,24
	0,81

	> 25
	1,24
	0,81


]

C.27. [Alternatively, a parallel shift in the interest rate curve could be prescribed. Although this would not explicitly address the observation that short-term maturity rates have higher volatilities than long-term maturities rates, such an approach would provide a common basis for a comparison between factor-based and scenario-based approaches in QIS 2. Also, additional information (via e.g. additional scenarios) could be gathered in QIS 2 to determine the extent to which non-linear movements of the interest rate curve would impact a more risk-sensitive assessment.]

Data requests for testing formulae

C.28. Under a scenario-based approach, undertakings may be requested to provide, by line of business or homogeneous risk categorisation:

· Discounted mean term of all cash inflows recognised in best estimate liabilities (Mod-Dur-In-BE)

· Discounted mean term of all cash inflows recognised in the technical provisions (Mod-Dur-In-TP)

· Discounted mean term of all cash outflows recognised in the best estimate liabilities (Mod-Dur-Out-BE)

· Discounted mean term of all cash outflows recognised in the technical provisions (Mod-Dur-Out-TP)

· Effect on each of assets, liabilities and net assets minus liabilities of each of the following stresses (liabilities split at least into linked, conventional with-profit and non-profit)*:

A) Fall in value of all holdings which behave economically like equities of 25% and 50% (and, separately, each of these multiplied by the undertaking's estimate of its portfolio beta relative to a global index)

B) Fall in value of all holdings which behave economically like freehold property of 20 % and 40 %

C) Combinations of A) and B) (25%/20% and 50%/40%)

D) On all holdings which behave economically like fixed interest investments (separately showing results for those which behave economically like leasehold property investments) yields change in each of the following ways:

· Yields increase by 10 % and 20 % of current yields (yield being yield to redemption at current market values) and by 50 basis points across the board

· Yields reduce by 10 % and 20 % of current yields and by 50 basis points across the board

· Yields curve rises or falls by 50 basis points for all of certain duration subsets, respectively durations:

· Less than or greater than each of (Mod-Dur-In-BE), (Mod-Dur-In-TP), (Mod-Dur-Out-BE), (Mod-Dur-Out-TP) with no change in yields at other durations (8 separate results to permit assessment of the effect of duration mismatch)

· Interest rate volatility increases by 10 % and 20 % at all durations

· Volatility of interest rate volatility increases by 10 % and 20 % at all durations

· Equity and property volatility increases by 20 % and 30 % at all durations (and, separately, by 20 % / 30 % multiplied by the undertaking's estimate of its portfolio beta)

· Volatility of equity and property volatility increases by 20 % and 30 % at all durations

· Undertaking's principal currencies of account (domestic currency denomination and group global consolidated accounts or highest level accounts denomination) falls and rises by 10 % against all other currencies

· Exchange rate relative movement of 10 % (in whichever direction is most adverse) for undertaking's largest individual exchange-rate exposure.

· Undertakings should indicate if the any of the above scenarios results in a significant currency exposure not identified in the previous tests.

· *The results need to be calculated on two separate bases if there would be any material difference in the results expected:  (I)_assuming immediate impact and (I) assuming current investments remain unchanged over the next 12 months (maturing investments being reinvested in similar holdings), impact occurring at the end of the 12 month period.  (Undertakings may be reasonably well-matched today, but with investment portfolios that would cease to well-match liabilities over time if not well-managed) and in each case gross and net of risk mitigation measures

· Undertakings should provide information on the size (nominal exposure) of any significant credit exposures that arise under any risk mitigation arrangements under the scenarios considered (measured by estimated replacement cost of the risk mitigation after occurrence of the stress event).

C.29. Participants in QIS2 should also be asked to provide qualitative information as to the nature of the largest market risks to which they are exposed and whether there are any significant market risk related exposures which have not been identified as a result of the above tests.

Additional information requests

Equity risk
C.30. The QIS 2 exercise may be used to gather additional quantitative and qualitative information on the assessment of equity risk. For example, undertakings may be invited to comment on:

· the extent to which the proposed modelling approach reflects the “real world” and adequately captures the undertakings’ equity risk;

· the existence of “grey portfolios” where a proper classification may be complex or give room for regulatory arbitrage;

· if other methodological issues need specific analysis.

C.31. In a second dimension, a simple set of stratified information on the volatility composition of equity portfolios could be provided with the purpose of having available not only a general average or a single figure, but also a sufficient picture on the dispersion presented in insurance industry (vol. of vol.).

C.32. A third dimension could be focused on the offset effect due to the change of value of liabilities backed with equities. Although sometimes it may be difficult to isolate this offset effect excluding other type of assets (mainly investments in securities), for the purposes of this QIS2 a separated estimation is suggested. Besides the quantitative impact, also relevant qualitative information could be requested in order to assess the experience gathered by firms, the reliability of the impact, and the treatment to apply about this offset effect on SCR when a firm has no reliable procedure to assess such an effect (i.e. disallowing the reduction of SCR, limiting it to a minimum, and several other options).

Possible treatment of specific (idiosyncratic) risk

C.33. Undertakings should be encouraged to provide on an optional basis the following information to establish a rough estimation of the idiosyncratic risk exposure:

· The number of holdings

· Average size (market value) and standard deviation of size of holdings

· Average volatility and standard deviation of volatility of holdings (and maximum and minimum of the volatilities of individual portfolio holdings)

· The largest five exposures measures by volume/volatility.

· Number of holdings above multiples of average size (multiples 2, 5, 10, 20, 100)

· Average and standard deviation of the product (holding size) * (market volatility of that specific holding) and number of holdings for which this product is above multiples of the average value (multiples 2, 5, 10, 20, 100)

· Sub-portfolio beta relative to the defined leading benchmarks (where available) or estimate thereof

· Qualitative information on the extent of sector and regional diversification, noting any concentrations.

Annex D: specifications for the assessment of credit risk

1. Placeholder formula for testing
D.1. The general credit risk formula for QIS2 is

SCRi = f(CSEi) x g(ratingi) x w(typei) x Duri x MVi.

where

	SCRi
	=
	the capital charge for credit exposure i;

	CSEi
	=
	the credit spread equivalent for credit exposure i,

	f
	=
	a function like f(x)=x or f(x) = sqrt(x),

	g(ratingi)
	=
	risk weight for rating equivalent bucket ratingi, to which the exposure i has been assigned;

	typei
	=
	a credit exposure type like the main types above or a subtype (“corporate bond”, “re-insurance counterparty risk”, …),

	w
	=
	adjustment factors as a function of type; represented as a vector, matrix or group of matrices depending on whether “type” comes in the form of a flat list of types or a matrix/tree of sub-types and sub-sub-types,

	Duri
	=
	the effective duration of credit risk exposure i; it is to be interpreted as the sensitivity of the market value of the exposure with respect to a parallel shift of the credit spread term structure; it should account for potential future exposure; for bonds it can be approximated by the “usual” duration,

	MVi
	=
	the market value (possibly “mark-to-model”) of the credit risk exposure i. For highly rated exposures the difference between face value and market value may be small and face value could be used as an approximation to market value.


D.2. A simple placeholder approach is to base the credit risk charge on a rating or a rating equivalent derived from other information:

 SCRi = g(ratingi) x Duri x MVi.

D.3. For non-rated but priced risk exposures, the assigned rating bucket may be inferred from the spread.

D.4. As an initial indication of the risk weights g(ratingi), the following should be tested

	Rating Bucket
	risk weight g(.)

	I
	3.00

	II
	5.25

	III
	6.75

	IV
	9.25

	V
	15.00

	VI
	24.00

	VII
	24.00

	VIII
	To be determined based on QIS2 data received


2. Testing formulae

D.5. Another simple alternative is to transform ratings – if available – into credit spread equivalents (CSE) and apply:


SCRi = f(CSEi) x Duri x MVi.

D.6. For non-traded risk exposures the credit spread equivalent may be inferred from other information like ratings.

D.7. The third alternative is based on both rating and credit spread information:
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D.8. In each case, the measure of exposure is the market value of the asset exposed to credit risk. Different “types” of credit risk are not distinguished, i.e., w(typei)=1.

3. Objective of CEIOPS in requesting data at the level of detail proposed for QIS2

D.9. The following QIS2 data requests are the basis of the computation of the capital charges according to the three alternative approaches outlined above. Additionally, more detailed credit exposure data is requested in order to inform CEIOPS about credit risk concentrations.

D.10. The kinds of risk concentration information described in section “Testing Credit Concentration and Diversification Effects” are aggregates and derivatives of the credit risk exposure data that undertakings have to obtain for the computation of the credit risk charge anyway. The additional effort is considered minor and can inform CEIOPS about what kind of credit risk is widely available and reliable enough for consideration in  pillar 1 or pillar 2.

4. QIS2 data requests

Data required to assess the optimal solution using approaches outlined above, using both credit spreads and ratings information or information based on these or subsets of these

D.11. The following "matrices" of information should be sought

· Fixed Interest Assets "matrix"

· Reinsurance Contracts "matrix"

· Derivatives "matrix"

· Other "matrix":

in each case

· separately for an undertaking's full exposure (gross and net of assets specifically excluded (see below)) and then

· further divided between the exposures where the credit risk is explicitly passed on to policyholders through the policy contractual relationship and where the risk is not explicitly transferred

D.12. Fixed Interest Assets "matrix":

A split of the portfolio by:

· Rating Bucket (e.g. I Exceptionally or extremely strong, II Very strong, III Strong, IV Adequate, V Speculative or less vulnerable, VI Very speculative or more vulnerable, VII Highly speculative or very vulnerable, VIII no rating available) (information as to how to assign to each rating bucket would be needed – the correspondence could be roughly to categories such as AAA, AA, A, BBB, BB, B, rated below B and no rating (precise names vary by rating agency)) (Need to exclude certain holdings, for example gilts issued by Eurozone governments)

· Discounted mean term of holding (not term to maturity) (e.g. durations 0-5 years, 5-10 years, 10-15 years, 15-20 years, 20-25 years, over 25 years)

D.13. For each rating/term "matrix" cell, the data sought are:

· The number, market value, total of individual cash deltas and total net cash delta of holdings falling within the cell

· The number, market value, total of individual cash deltas and total net cash delta of holdings for which a credit spread is available

Where no rating but a credit spread is available, the number, market value, total of individual cash deltas and total net cash delta for those cells should be further sub-divided into sub-cells depending on credit spread (e.g., 0-50 b.p., 50-100 b.p., 100 – 200 b.p., 200 – 400 b.p., above 400 b.p.) together with the number for which the undertaking currently applies a methodology for determining an internal equivalent to a rating according to a defined methodology.

D.14. To provide information as to the suitability of potential formula simplifications, and test the extent to which it may be possible to rely on approaches which do not require both spread and rating information, for each cell

· The simple arithmetic average credit spread

· The weighted average credit spread weighted by value

· The distribution of spreads within the cell (e.g. deciles or quintiles)

D.15. To provide information as to relevance and timeliness of rating and spread information, data should also be requested, if available, regarding the period of time since the last change or affirmation of a rating and the period of time since the last trade established a credit spread value.

D.16. Reinsurance Contracts "matrix":
A split of the value (replacement cost) of reinsurance assets by

· Financial strength rating of reinsurer (similar to above)

· Estimated replacement cost of reinsurance cover if it needed to be replaced in full assuming a total default of the reinsurer) at date of investigation

· For treaties under which the reinsurer will be exposed to risk for a number of years years (until final settlement of final claims), estimated replacement costs of treaty assuming total default of reinsurer occurs within ranges of future dates (e.g. durations 0-5 years, 5-10 years, 10-15 years, 15-20 years, 20-25 years, over 25 years)

D.17. The replacement cost should be a best estimate of the economic cost of replacement cover on identical terms, including replacement cover for any claims which have been incurred under the treaty but not settled in full up to the assumed date of default. 

D.18. Derivatives "matrix":

A split of the value (replacement cost) of derivative assets by

· Credit rating of counterparty (similar to above, but gross and net of collateral arrangements)

· Estimated replacement cost of derivative cover if it needed to be replaced in full assuming a total default of the counterparty) at date of investigation

· For derivatives which have multiple year duration, estimated expected value of the replacement cost of derivative cover assuming total default of counterparty occurs within ranges of future dates (e.g. durations 0-5 years, 5-10 years, 10-15 years, 15-20 years, 20-25 years, over 25 years)

D.19. Other "matrix":

A split along similar lines of the value of other assets exposed to credit risk should be provided.  Examples include property rental / leasehold rights, amounts due from agents and other intermediaries, amounts lent to subsidiaries or other group companies

Data required regarding the materiality of different types of credit risk exposure, including exposures to reinsurance counterparties and intermediaries

D.20. Size (asset value) of each of the 5 largest single holdings in each of the following categories (together with information as to the "matrix" cell into which the item is allocated):

· Fixed interest assets, each rating bucket

· Reinsurance contracts

· Amounts due from agents and other intermediaries

· Leaseholds or rental agreements

· Derivative holdings

· Loans to subsidiaries

· Loans to other group companies

For reinsurance and derivative exposures, the 5 largest single exposures should also be considered by reference to the effect of the reinsurance or derivative on the level of reported technical provisions [and the reported SCR].

D.21. A similar set of information is required for aggregate exposures as opposed to single holdings.  Size (change in the undertaking's net asset value which would result from a total default) of each of the 5 largest single aggregate exposures to each of the following categories (together with information as to the "matrix" cells into which the item is allocated):

· Issuer of fixed interest securities of each rating bucket

· Reinsurers

· Projected exposures to reinsurers allowing for development of existing reinsurance treaties

· Agents and other intermediaries

· Leaseholders or tenants under leaseholds or rental agreements

· Derivative counterparties

· Projected exposures to counterparties allowing for development of existing derivative positions

· Subsidiaries

· Other group companies

· Other insurance industry counterparties

· Other financial sector counterparties

D.22. Concerning reinsurance/risk mitigation, the following question should be put to undertakings:

· How is your reinsurance programme structured (proportional, non-proportional reinsurance etc.)? What are the lines and limits? 

· How do you measure your catastrophic risks and how are it reflected in your reinsurance programme? 

· How do you measure your exposure to your reinsurer (on actual recovery and recovery for future claims during the time horizon of the reinsurance programme)? 

· How do you measure the counterparty credit risk for each of your reinsurer? 

· How do you apply the the counterparty credit risk on each of your reinsurer to a proxy for the counterparty risk on your entire reinsurance programme? 

· Please describe the geographic locations of your reinsurer divided on (domestic reinsurer, other EU/EEU countries, USA, Bermuda and other countries)? 

· Which part of our reinsurance programme is taken out with companies belonging to the same group as our company. 

· What will the immediate consequence be in case a total default for your most important reinsurer? 

· How much will it cost to replace the cover of your most important reinsurer? Can cover actual be bought?

Annex E: specifications for the assessment of operational risk

1. Testing formulae

E.1. The same formulas is to apply to both life and non-life companies.  It is suggested in the case of operational risk to test two factor based formulas.

a. Relatively simple, robust formula
SCR = max(x1% * A; x2% * B)

where (volume measures)

A = total earned premiums (gross of reinsurance)

B = total technical provisions (gross of reinsurance)

and (factors)

x1% = 6% for life and 3% for non-life insurance

x2% = 6‰ for life, 30‰ for non-life and 3‰ for health insurance

b. Relatively more sophisticated, relatively more risk sensitive formula
SCR = [(x1% * A) 
          + (x2% * B) 
          + (x3% * C) 
          + (x4% * D) 
          + (x5% * E) 
          + (k1 * F)] * [1+(x6% * G)] * [1+(x7% * H)]

where (volumes measures)

A = total assets of the undertaking (market value)

B = total assets of the undertaking the management of which is outsourced to third parties (including other group companies)

C = total technical provisions of the undertaking

D = total annual expenses of the undertaking in the previous 12 months (including those in E)

E = total annual charges paid to third parties (including other group companies) in the previous 12 months for outsourced services

F = total number of staff in respect of which the undertaking contributes to employment costs (including those employed in service companies within the group)

G = the number of parent undertakings of the undertaking in question (including parents of parents)

H = the number of subsidiary undertakings of the undertaking in question (including subsidiaries of subsidiaries)

and (factors)


x1% =   1.5 %


x2% = 0.25 %


x3% = 0.05 %


x4% =   5.0 %


x5% =   1.0 %


x6% =   4.0 %


x7% =   2.0 %

k1 = € 1,000.00
2. QIS 2 data requests

E.2. The following data should be requested from undertakings:

a. the value of each of the volume measures in para. E.1, above

b. has your undertaking carried out an analysis of  operational risk exposures ? (Yes/No)

c. does your undertaking have a formal process for regular assessment and management of operational risk exposures ? (Yes/No)

d. does your undertaking have processes to identify operational risks under a range of risk-groupings
 (Yes/No)

e. has your undertaking carried out any statistical analysis of operational risk exposures ? (Yes/No)

f. has your undertaking carried out any scenario based analysis of operational risk exposures ? (Yes/No)

g. the following information (see Note below) is required at global level and, if readily available at a more refined level, sub-divided according risk groupings
 and, if readily further available at a still more refined level, further sub-divided according to sub-risk groupings

i. the number of losses in each of the last 5 years for which the amount of the loss exceeded 0.01 per mille of the total assets of the undertaking at market value (e.g. losses over € 10,000 where the undertaking's total assets are € 1,000 million) (referred to below as "the losses included in the analysis")

ii. for each of the losses included in the analysis, in each case expressed as a nominal amount and as the ratio of that loss to the total assets of the undertaking at market value:

1. the size of the loss included in the analysis

2. the total aggregate size of the losses included in the analysis in each of the last 5 years

iii. for the totality of all losses (i.e. those included in the analysis and those smaller losses not included in the analysis) the number and aggregate size in each of the last 5 years of  such losses

iv. an estimate of  the conditional impact of a 1 in 100 year operational risk loss

E.3. As an example, an undertaking has suffered a number of small losses over the last 5 years and also some losses large enough to fall within the definition of "losses included in the analysis".

E.4. At a "global" level, information is required as to the total number and aggregate size of all losses also as to the total number and aggregate size of the losses which are large enough to be losses included in the analysis. For losses included in the analysis, additionally, information is required for each loss separately.

E.5. If the undertaking has further information readily available divided by reference to risk categories or sub-risk categories, then the information should also be provided at that level of detail. Thus any losses included at the global level would be assigned to one of the categories or sub-risk categories. This thus represents a more detailed presentation of the data, except that, for items iv (estimates), separate estimates would be required for each category or sub-risk category and would not therefore aggregate to reproduce the data presented at global level.

E.6. It is likely that a precise allocation is not possible so reasonable allocations to categories and sub-categories should be made.

E.7. It may be that some aggregate information needs to be allocated on a rough basis, in which case a very brief description of the basis of allocation should be given.

E.8. The basis for deriving the estimates under item iv at each level of presentation of the information should be described and a comment made as to the extent of confidence the undertaking places in the estimate.

Annex F: specifications for the assessment of life underwriting risk

(Sub-)Risks considered
F.1. As sub-risks of life underwriting risk, mortality risk, morbidity risk, disability risk, lapse risk and expense risk are considered.
Testing formulae
F.2. For the determination of capital requirements for life underwriting risk, the following three approaches will be tested under QIS 2:

· a factor-based approach; 

· an approach using pre-specified scenarios; 

· an approach using pre-specified combined scenarios.

F.3. [As a placeholder formula, the factor-based approach shall be used.]

Description of the factor-based approach

[to be included]

Description of the scenario-based approach

[to be included]

Description of the combined scenarios approach

· General methodology
F.4. Following the working method used in the Preliminary Field Study (PFS) that CEIOPS carried out at the beginning of 2005
, the combined scenarios approach starts from the value of life insurance technical provisions assessed at the beginning of the solvency time horizon. Then the undertaking is asked to re-assess their liabilities under a set of different assumptions. The main differences between PFS and the combined scenario approach to be carried out under QIS 2 are:
· QIS2 defines its scenarios changing simultaneously the assumptions applied in each scenario (so-called ‘combined scenarios’). Changes of assumptions are economically consistent and capture any adverse development of life underwriting output.
· QIS2 tries to achieve higher homogeneity and comparability of results by defining in a precise way the segmentation that should be used to calculate technical provisions of life insurance contracts under different scenarios.

· Determination of overall risk capital charge

F.5. The risk capital charge is given by the maximum impact of a set of  ‘combined scenarios’ defined by supervisors at EU-level. So if TP0 denotes technical provisions assessed at t=0 (at the beginning of the solvency time horizon) and TPi denotes technical provisions under scenario ‘i’, that is defined changing consistent and  simultaneously assumptions used for calculating TP0 , then the risk capital charge RC is given by 

RC = maximum {TP0  - TPi : i=1,2,…}

· Segmentation

F.6. In order to guarantee the comparability of QIS2 results relating life insurance liabilities, a common segmentation is suggested. This segmentation has been defined giving adequate consideration to the actual features of life insurance business, maintaining a certain degree of flexibility without endangering comparability, and avoiding an unjustified burden. Under this scheme, life insurance portfolios should be classified for QIS2 purposes as follows: 
1. Life insurance contracts with participating profit clauses for policyholders, distinguishing:

1.a  portfolios of contracts with a low mortality/morbidity/disability risk,

1.b. portfolios with a low lapse-expense-interest rate risk,

1.c. portfolios bearing significant biometric risk and lapse-expense-interest rate risk), possibly distinguishing:

1.c.1 –  non cancellable and pre–priced (long) term insurance,

1.c.2. –  surrendable endowments, 

1.c.3 –  (non surrendable) life annuities

1.d  if any, portfolios with a low profile for both of two sets of risks mentioned in 1.a and 1.b,

2. Life insurance contracts with no participating profit clauses for policyholders, distinguishing:

2.a  portfolios of contracts with a low mortality/morbidity/disability risk,

2.b. portfolios with a low lapse-expense-interest rate risk,

2.c. portfolios bearing significant biometric risk and lapse-expense-interest rate risk), possibly distinguishing:

2.c.1. –  non cancellable and pre–priced (long) term insurance, 

2.c.2 –  surrendable endowments, 

2.c.3 –  (non surrendable) life annuities

2.d  if any, portfolios with a low profile for both of two sets of risks mentioned in 1.a and 1.b,

3. Life insurance contracts where the policyholder bears the investment risk, possibly distinguishing:

3.a.  pure UL contracts

3.b.  UL contracts comprising a minimum death non–unit linked guarantee (e.g. the sum of premiums), whose premium is pre-priced;

3.c.   UL contracts comprising such garantee, whose premium can be regularly (yearly) re–priced by the insurer

4. Other technical provisions related to life insurance

F.7. Insurers are invited to express their views on whether they find relevant this segmentation as part of SCR assessment methodology, especially commenting on:

- whether the disclosure reflects the real world and makes possible to capture properly the two sets of risks structured in QIS 2 (on the one hand mortality risk, on the other hand lapse, -expenses, -interest rate risks)

- whether there are grey portfolios, where the classification of a certain portfolio may be complex or give room for regulatory arbitrage or significant subjectivity,

- and eventually whether any other methodological issue needs specific analysis

· Structure of the approach

F.8. The combined scenarios approach may be structured in four steps:

First step.- 
Technical provisions are calculated introducing significant changes in mortality/morbidity/disability rates, in order to identify the sensitivity of each segment defined in para. F.6 to mortality/morbidity/
disability risk.

Second step.- Maintaining the original mortality/morbidity/
disability rates used for calculating the technical provisions, a new calculation of technical provisions is carried out introducing simultaneously significant changes in assumptions relating expenses (inflation), lapse rates, interest rates. The outputs obtained in this second step will illuminate the sensitivity of each segment of life insurance contracts to these three highly correlated assumptions.

Third step.-
Technical provisions calculated in this third step combined at the same time changes in mortality/morbidity/disability rates applied in the first step and changes in expenses-lapse rates-interest rates introduced in the second step. The output will clarify the relationship among the variations of value of technical provisions in each different step.

Fourth step.-
Only if it is relevant for the assessment of technical provisions, a new calculation is suggested, then introducing simultaneously both changes applied in first and second steps, and now new assumptions on changes of value in assets. The approach does not refer at this point to changes in market value of assets (such changes do not influence the value of mathematical provisions). The approach refers to changes in the value of properties, equities, etc., only when those changes influence policyholders’ benefits and expected stream of cash flow payments to policyholders.

F.9.  Looking at lessening as much as possible the burden that QIS2 requires insurers, entities will not need to carry out the four mentioned steps to all segments defined in F.6. Insurers may avoid those calculations when no significant impact is expected for a certain segment. 

F.10. For example, portfolios of category 1.a (low mortality risk profile) do not need calculations described in the first step (single event on mortality/morbidity/disability risk). Thus, the insurer only needs to carry out the calculation described in the second step (expense-lapse-interest rate risks), and it is likely that the same results may be directly reflected in the third step (combined scenario).

· First step. Mortality/morbidity/disability risk.

F.11. For the relevant segments above defined in F.6, undertakings should re-assess the value of life insurance technical provisions applying the following changes on the assumptions used to assess the economic value of life technical provisions:

	Mortality rates*
	Morbidity rates**
	Disability rates

	
	
	

	+15 per cent
	+ 20 per cent
	+ 20 per cent

	
	
	

	- 15 per cent
	- 20 per cent
	- 20 per cent


* Same assumption as used in PFS 2005

**  Including critical illness claims rates

F.12. Undertakings would offer the following quantitative information for each segment:

1.a 
New values of life insurance technical provisions for both set of changes, and the variation (both positive and negative) that they present compared with the initial assessment of life insurance technical provisions,

1.b
the average age of insured people for each segment.

1.c
the absolute value of the relevant sum-at-risk item. 

1.d.
On voluntary basis, for each segment might be requested the sum of positives and negatives values of SCR-death-sum-a-risk and Best-estimate-sum-at-risk
 

F.13. These pieces of information would make possible to assess:

- the impact of changes in both directions of mortality/morbidity/disability rates

- whether there is any relationship with the average age, 

- whether there is a common standard across EU national markets in terms of average age, 

- and eventually, whether the changes in technical provisions resulting of the different assumptions may be translated as a factor on technical provisions or sum-at-risk, serving as a proxy with a reasonable degree of error.

F.14. As important as quantitative results, insurers should be suggested to comment on qualitative issues. In particular:

- which objective method should be applied to calibrate changes in mortality/morbidity/disability rates,

-  the sign of the relevant sum-at-risk item will change at some future date and how material is likely to be the miss-estimation of risk arrived at by not considering the durations on either side of the "cross-over" point separately.

- whether insurers can determine the future time period during which death/survival/persistency risk is at its maximum in present value terms and whether they can suggest an appropriate test reflecting the risk of more policies remaining in force until this point, with increased crystallisation of the risk at this future point (e.g. mortality and lapsation reduced each year until then and increased each year thereafter) and whether they could quantify the effect of such a test.

- Undertakings should be asked to estimate whether volatility in claims rates (mortality, morbidity, disability) etc. would be expected to have material impact and if so estimate the extent of the significance.

· Second step. Expenses/lapse/interest rate risk.

F.15. For the relevant segments above defined in F.6, undertakings should re-assess the value of life insurance technical provisions applying the following changes on the assumptions used to assess the economic value of those technical provisions (at this stage insurers will not apply changes in mortality/morbidity/disability rates stated in the first step):

	Interest rate curve
	Lapse rates
	Expenses Inflation rate*

	
	
	

	Parallel shift by 100 pb
	+ 50 per cent
	+ 100 p.b

	
	
	

	Parallel shift by - 100 pb
	- 50 per cent
	+ 25 p.b.


*  
This change will be applied as follows. If the assessment of the economic value of technical provisions is originally based on an annual increasing of expenses by x per cent, then in this second step the increase to be considered will be x + 1.00 per cent in the first row and  x + 0.25 per cent in the second one. Obviously this is not applicable to those expenses where their amount is calculated as a percentage of paid-up premiums or any other reference not linked to inflationary factors.

F.16. Undertakings would offer the following quantitative information for each segment:

2.a 
New values of life insurance technical provisions for both set of changes, and the variation (both positive and negative) that they present compared with the initial assessment of life insurance technical provisions,

2.b
Actual value of real management expenses included in the original technical provisions and in the two new calculations described in this second step,

2.c.
Actual value of real acquisition costs included in the original technical provisions and in the two new calculations described in this step,

2.d
Modified duration of the original life insurance technical provisions.

F.17. These pieces of information would make possible to assess

-  the impact of a roughly consistent change in the three mentioned assumptions (lapses, expenses and interest rate), 

- if there is any relationship with any referential driver to be chosen as a proxy.

- if the modified duration parameter reproduces (both upwards and downwards) with a reasonable degree of error the more accurate calculations made in this second step.

F.18. As important as quantitative results, insurers should be suggested to comment on qualitative issues. In particular:

- which objective method should be applied to calibrate changes in interest rates, lapse rates, and expense assumptions,

- whether stakeholders, especially industry, consider that the assessment made in this second step have a sufficient synergy with other internal calculations insurers are used to carry out as part of their risk management procedures.

- undertakings should be asked to provide information on the relationship between budgeted and outturn expenses over a period of previous years.

· Third step. Combined scenarios.

F.19. After completing the two steps previously described, it is expected to have a separated assessment on the influence of biometric risk on the one hand, and lapse-expense-interest rates risk on the other side. The following step will focus on the combination of these two separated assessments. 

F.20. For each segment above defined in F.6, insurers will apply simultaneously:

- 
those of two set of changes in mortality/morbidity/disability rates described in the first step that produces the worst result (highest increasing in liabilities),

-
and those of two set of changes in interest rate/lapse rates/expenses described  in the second step that also produces the worst result (highest increasing in liabilities).

F.21. Information gathered in this step, combined with those figures previously obtained in the first (biometric risk) and second step (lapse, expense and interest rate risk) will clarify 

- whether it is possible to find any relationship to add individual impacts on a single reliable formula, or

- whether at the end the more straightforward, accurate and economical approach is to request directly the calculation described in this third step.

F.22. Reminding paragraph F.9 above, entities will not need to carry out all these steps to all segments defined in F.6. Insurers may avoid those calculations when no significant impact is expected for a certain segment (see above for a more detailed explanation).

· Fourth step. Additional combined scenarios.
F.23. This step may be considered on voluntary basis, and would be devoted to repeat the assessment made in the third step, now adding any other change in other assumptions not considered previously but only if such new assumptions influence the amount of the cash flows projected when calculating life insurance technical provisions.
F.24. For this purpose, market value of equities backing each segment of life insurance contracts will be tested with a fall equivalent to the amount corresponding a Value at Risk - 99,5 per cent. If an entity does not calculate VaR, it will calculate the average volatility of each equity portfolio
, and the fall to be considered will equal twice and half such an average. If this simplification is not possible, the fall in equities value will be set at a 40 per cent of their market value.

F.25. Market value of properties backing each segment of life insurance contracts will be tested with a fall equivalent to 25 per cent of their original value.

· Additional information on changes of the value of assets

F.26. Eventually, insurers are invited to offer on voluntary basis information about expected changes in the value of assets backing each segment of life insurance contracts defined in F.6, considering changes in assumptions described in the second, third and fourth steps. 

F.27. Although some times it may be difficult to assess this offsetting effect, for the purposes of QIS 2 a best effort based and prudent estimation is suggested. 

F.28. In particular, assessment of changes in the value of fixed-rate assets should not consider merely the parallel shift or decrease of interest rates yield curve settled in the second step, but also a change in the corresponding credit spreads. For that purpose in case of an increase of 100 b.p. in interest rates, the assumption regarding credit spreads will assume an increase by 50 per cent on their current level. In case of a shortfall of 100 b.p in interest rates curve, it is assumed that credit spreads will reduce by a 25 per cent of their current level (thus, credit spreads to be considered equals 75 per cent of current credit spreads).

· Additional information on new business and future premiums.

F.29. Undertakings should be asked to provide, for each segment of life insurance contracts defined in F.6, an estimate of the additional SCR resulting from the writing of one year's new business, based on three assumptions:

· firstly, assuming that their current business plan and volumes will be fulfilled,

· secondly, assuming that year's new business will be a 150 per cent the current business plan,

· eventually, assuming that year's new business will be a 50 per cent the current business plan.

Additional SCR corresponding new business may be inferred from calculated SCR assuming no new business.  

F.30. Participating undertakings should be asked to provide suggestions as to appropriate risk carriers for this risk and for each segment.

F.31. Furthermore, undertakings should be asked to indicate to what extent the payment of future premiums by a policyholder represents a financial option which a rational policyholder would exercise.  Undertakings should also indicate to what extent the option to pay future premiums is not today of material value, but could in the future become a valuable option and the contingencies that would result in that option becoming of material value.
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� The risk of asset liability mismatch is also significant, particularly in life insurance business. However, ALM risk can manifest itself through all of these risk categories. Therefore – consistent with the risk categorisation set out in CEIOPS’ answer to CfA 10 – the treatment of ALM risk is addressed within these risk categories, rather than as a separate risk category. However, the extent to which this delivers a viable treatment for ALM risk will require further consideration.


� see CEIOPS-DOC-07/05, para. 10.123 to 10.129


� note that IFRS 4 (appendix A) defines financial risk as “The risk of a possible future change in one or more of a specified interest rate, financial instrument price, commodity price, foreign exchange rate, index of prices or rates, credit rating or credit index or other variable, provided in the case of a non-financial variable that the variable is not specific to a party to the contract.” As an example of a non-financial variables that is not specific to a party to the contract, para. B9 of IFRS 4 mentions an index of earthquake losses in a particular region or an index of temperatures in a particular city.


� On the topic of diversification effects, see the recently published Technical Paper by Groupe Consultatif's Solvency II working group 5: Group and Cross-Sectoral Consistency on Diversification, available under www.gcactuaries.org/documents/diversification_oct05.pdf


� see CEIOPS’ consultation paper 9 on its webside www.ceiops.org


� cf. CEIOPS’ answers to CfAs 7 and 8


� in non-life insurance, equalisation provisions should be treated as part of available capital, see para. 8.116 in CEIOPS’ answer to CfA 8.


� see CEIOPS-DOC-07/05, para. 10.157


� see CEIOPS-DOC-07/05, para. 10.130


� see annex C


� The portfolio beta indicates the volatility of your portfolio versus the reference market portfolio. See §2.27 for the proposed subdivision into reference portfolios for equity risk.


� see annex C


� see paras. � REF _Ref121210442 \r \h ��2.27� to � REF _Ref126937947 \r \h ��2.30�, below for further details.


� The treatment of UCITS vehicles is dealt with in paragraph� REF _Ref126940063 \r \h ��2.5�. 


�  In context the CRD conditions for short positions for solvency purposes could be considered (see for example Joint Forum paper XYZ).


� This general movement is not strictly parallel since empirically the short-end is more volatile then the long-end.


� A natural extension would be to test two or three principal movements of the term structure of interest rates (principal component analysis) as additional scenarios. The capital charge for interest rate risk is the square root of the sum of squared capital charges for the individual principal components.


� see appendix C


�  The formulation used to describe this decision is not intended to preclude consideration of other possible alternatives, for example that the standard formula might reflect information based, in general, on ratings alone, but with ratings information being substituted by market credit spread information where there is a liquid market for the exposure in question.


� assets, retrocessions, derivative counterparties, and credit insurance contracts


� If the term structure of credit spreads is considered, then this amounts to a parallel shift of the whole curve.


� superimposed inflation is used to denote the general tendency in many countries for claims inflation (e.g. for judicial awards) at a higher rate than inflation of earnings or prices


� Including claims arising after the end of the time horizon, when considering the potential premium reserve at the end of the period.


� Assuming that the risks are roughly all of the same size and are (catastrophes apart) independent. Where this is not the case (e.g. in Commercial Property and Casualty (P & C) and Industrial insurance), a more sophisticated approach may be needed.


� 	Cf. Financial Assessment Framework Consultation Paper, section B4.54.





�       this may be set as the earned premiums of the previous year ([plus current unearned premiums]), possibly multiplied by a suitable growth parameter, see para. � REF _Ref118002854 \r \h � \* MERGEFORMAT �4.15�


�       this is the distribution chosen in the Swiss Solvency Test to model “normal” events


� cf. para. 10.149 in CEIOPS-DOC-07/05


�     The insurance classes defined in the accounting Directive 91/674/EEC.





� 	Depending on the distributions and the ruin probability, if a VaR approach is adopted, then adding up may even lead to underestimation of required capital. That is, diversification may paradoxically increase the required capital. This could not happen with TailVaR.


� CfA n° 10 also identifies morbidity and disability risk but these need further consideration later on.


� 	Capital at risk denotes the difference between the payment falling due when the contract is triggered and the technical provision for that contract.





� See CEIOPS-DOC-07/05CEIOPS CP 7 paragraph 10.34


� 	We should either refine this list, or ask undertakings to list which categories of risk they are including under each heading.  For example, under Corporate Controls, what is "legal risk management" ? It may blend risk drivers such as Poor Corporate Governance with actual incident types such as Product Mis-selling.  The preference should be to clarify the categories, rather than for undertakings to arbitrarily allocate risks for the purposes of QIS2, resulting in loss of comparability.


� 	It is assumed that, for confidentiality reasons, undertakings may be more willing to provide information on the basis of such ratios rather than nominal losses experienced


� 	The risks associated with investment yields on claims provisions and premiums may be considered in the context of market risk. 





� For the factor-based and scenario-based approaches CEIOPS calibrates the factors/scenarios.


� For the factor-based and scenario-based approaches CEIOPS calibrates the factors/scenarios.


� 	This only covers the default cost assuming current market conditions in the underlying.  The effect of changes in the value of the underlying needs to be reflected elsewhere in the SCR Standard Formula.  For credit based derivatives, further consideration is needed.


� 	Aggregate exposure to an entity can only be assessed by assuming that all assets issued by or guaranteed by the undertaking the exposure to which is being measured become worthless and that no future obligations will be met by that undertaking.  For example aggregate exposure to a reinsurer would include exposure under reinsurance agreements and investments in securities issued by that reinsurer.


� For example, risk groupings might be Environmental Risks (e.g. legal, tax, money laundering), Business Model Related Risks, Customer and Product Control Related Risks, Corporate Control Related Risks


� Ideally the same risk groupings as described in � NOTEREF _Ref126644540 \h ��41�, but if an alternative set of risk-groupings is used by reference to which information can be provided, please use and describe the relevant risk groupings


� Sub-risk groupings might be, for example, 


Environmental Risk – Legislative/Political/Money Laundering, Historic Tax, Future Tax


Business Model Risks – Outsourcing of administration services, Outsourcing of investment management services, IT systems


Customer & Product Control Risks – Reviews of past mis-selling, Matching types of customer to types of product, Treating Customers Fairly / Unfair Contract Terms, Customer service


Corporate Controls - Legal risk management, Investment management, Internal financial controls (particularly unit pricing), Compliance, Internal audit, Modelling controls and processes, Business continuity and/or disaster recovery procedures


but if an alternative set of sub-risk groupings is used by reference to which information can be provided, please use and describe the relevant sub-risk groupings.








�  See PFS guidelines, paragraphs 18 and following ones.


� For each policy, SCR-death-sum-at-risk is defined as the impact on the SCR of that policyholder dying (or surviving if exposed to longevity risk) during the year (so, SA-TP for assurance, conditional TP given survival – expected TP for annuity type products.  Best-estimate-sum-at-risk is the economic exposures to the risk of death (or survival) during the year (so, based on SA – Best Estimate – MVM, for example).  


The assessment of both of them should be provided based on the SCR related and economic exposures to lapsation or persistency of a policy, and to other claims causes, such as disability, morbidity, critical illness event.


 Note that, in general, the values for these items may change sign, being sometimes positive, sometimes negative.  Note that, in general, the signs of the SCR impact sums at risk and the economic impact sums at risk may also be opposite (suggesting that the SCR definition by reference to technical provisions needs to be examined in case it produces perverse results).  


Note also that, if experience as regards risk is in line with expectations, the value of (net assets minus technical provisions) will change over the course of the year, appearing to release risk capital, quite probably to a materially greater than economically realistic extent.





� � For illustration purposes: 


Let’s assume an insurer with an equity portfolio of two equities (equity A wihose  market value = 100 units, and equity B whose market value = 200 units). Let’s assume volatilities of 25% and 15% respectively. 


Then, weighted average volatility: WAV = ( 0,25 * 100   +    0,15 * 200 )   /   (   100 + 200  )  =  18,33 %.
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