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Section 1

Purpose

1.1 This paper sets out technical specifications for CEIOPS' second Quantitative
Impact Study (QIS2). The exercise is intended to deliver a quantitative
estimate of the overall impact of the new solvency system.

1.2 QIS2 concerns:
e valuation assumptions for assets and liabilities;

e the solvency capital requirement (SCR) calculated by way of a
standard formula;

e the SCR calculated by way of an insurer's internal model; and
e the minimum capital requirement (MCR).

1.3 The technical specification should not be understood as a closed CEIOPS
proposal about the future Solvency II regime, nor should it limit the future
room for manoeuvre to follow other approaches or re-open alternatives
previously discussed. The specifications can be regarded only as an initial
and tentative step towards the 'final' SCR, MCR and valuation standards.
The inclusion or exclusion of particular modelling approaches is for QIS2
purposes only.

No aspect of this paper constitutes formal technical advice to the European
Commission

Additional information requests

1.4 The technical specification should be read in conjunction with the paper
QIS2 Additional Information Requests. These requests are not essential for
CEIOPS to test different modelling approaches, but will give CEIOPS a
better understanding of the main risk drivers faced by insurers. In turn, this
will allow CEIOPS to assess whether its proposals strike the right balance
between risk sensitivity and complexity.

Prioritisation

1.5 CEIOPS recognises that the complexity of the QIS2 exercise may result in
considerable use of time and expertise by the participants. Partly, this is
because of the multiplicity of approaches being tested. The exercise
attempts to reflect the different options laid out in CEIOPS' Answers to the
Second Wave of Calls for Advice. 1t also takes into account discussions with
stakeholders following the submission of those answers, including their own
proposals for the Solvency II project.
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1.6 Testing an approach helps CEIOPS to understand its suitability, including
any practical implications. To enable CEIOPS to make informed policy
choices, it is important that the results of different approaches can be
compared. Participants should therefore attempt to complete as much of the
exercise as possible, even where they disagree with the validity of particular
proposals. The results of testing should help to illustrate any perceived
shortcomings.

1.7 However, CEIOPS is equally concerned that a broad range of insurers can
take part in QIS2, including smaller undertakings. As a general principle,
the inability to submit particular estimates or to respond to particular
questions should not preclude an insurer's participation in the exercise.
Clearly, QIS2 should be attempted on a 'best efforts' basis.

1.8 For insurers trying to determine where to focus their efforts, the following
order of prioritisation is suggested:

e any modelling treatment or valuation approach denoted as a
'placeholder' should be attempted first;

e other modelling treatments and valuation approaches should be
attempted second; then

e finally, any additional information requests

National supervisors may also provide guidance on priority areas, or
suggest suitable approaches to overcome practical difficulties with the
exercise that might be encountered in the local market.

Calibration approach

1.9 The parameters used in the MCR and SCR reflect an initial, tentative
calibration. Prior to collecting data from the exercise and other sources,
CEIOPS cannot make assertions about the appropriateness of this
calibration. The 'target' standard is TailvaR at an equivalent level of
prudence to VaR 99.5%. A broad assumption has been made that TailVaR
99% would meet this objective, and this is reflected in certain SCR
parameters.

1.10 CEIOPS recognises that a coherent approach will be needed to ensure
capital requirements are calibrated appropriately. For example, within the
standard formula, each risk module will need to be calibrated to a
consistent prudential standard. The aggregation process will then need to
ensure that the overall SCR charge is calibrated to the same standard (e.g.
with appropriate adjustments for cross-risk diversification effects). Such an
approach to calibration would also facilitate the use of partial internal
models for the SCR.

Next steps

1.11 CEIOPS intends to issue high-level results from the exercise and a post-
QIS2 CP in late October 2006. The CP will provide further technical advice
on Pillar 1. The aim is to support the European Commission as it prepares a
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draft of the Framework Directive and the accompanying 'impact
assessment.’

1.12 Given QIS2 as a whole reflects only an initial and very tentative calibration,
the advice following the exercise is likely to focus on the structure of Pillar 1
requirements (e.g. the risk drivers that need to be addressed) rather than
closed proposals for valuation standards, the SCR standard formula and the
MCR. Further QIS exercises will be necessary to ensure that the approaches
under consideration meet the prudential objectives set out in CEIOPS'
previous technical advice to the Commission.

1.13 Before the October CP, CEIOPS looks forward to continued cooperation with

stakeholder groups on how the proposals tested under QIS2 might be
further refined.

CEIOPS would like to thank all participants in advance for their constructive
contribution to the Solvency II project.
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2.1

2.2

2.3

2.4

2.5

2.6

Section 2

Valuation assumptions: standard
approach

This section concerns placeholder valuation requirements for:

e assets

e technical provisions

e other liabilities
These estimates form basis for the MCR and the standard SCR calculations.
Supplementary information is required on technical provisions.

Estimates produced for the first Quantitative Impact Study (QIS1) may be
re-used to the extent that they are in line with the requirements of this
section. Participants should clearly state whether they are using year-end
2004 or year-end 2005 data and use the same reference reporting date
consistently through the exercise (e.g. in the MCR and SCR calculations).

Assets

Assets should be valued at their market value, taking account of any bid-
offer spread. In cases where there is no readily-available market value,
alternative approaches may be adopted, but these should still be consistent
with any relevant market information. For tradable assets, this should be an
estimate of the realisable value.

Technical provisions: placeholder requirements
The approach can be summarised as:

¢ market-consistent values for risks where hedges are readily available
(e.g. financial risks)

e best estimate + risk margin approach to the 75™ percentile for other
risks (e.g. some insurance risks)

Where participants are unsure of the distinction between hedgeable and
non-hedgeable risks, or where market-consistent values cannot be derived,
the best estimate + risk margin approach should be followed.

Technical provisions should be shown both gross and net of reinsurance.
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2.7

2.8

2.9

2.10

2.11

Segmentation

Values for non-life insurance should be indicated in each of the lines of
business defined in Article 63 of the Council Directive on the annual
accounts and consolidated accounts of insurance undertakings
(91/674/EEC), namely:

Accident and health

Motor, third-party liability
e Motor, other classes
e Marine, aviation and transport
e Fire and other property damage
e Third-party liability
e Credit and suretyship
e Legal expenses
e Assistance
e Miscellaneous non-life insurance
e Reinsurance’
For life business, the following general segmentation should be used:
e Contracts with profit participation clauses
e Contracts where the policyholder bears the investment risk
e Other contracts without profit participation clauses (excluding health)
e Reinsurance

Amounts for health contracts with features similar to life business should be
disclosed separately.

The segments / lines of business described above are not necessarily
mutually exclusive. Business should therefore be allocated according to its
predominant characteristic.

Additionally, overall estimates for life, health and non-life technical
provisions should be provided. The summation approach may include some
allowance for diversification benefits, provided that sound actuarial
techniques are used and potential regulatory restrictions are taken into
account (for example, requirements to treat customers fairly).

In the case of facultative reinsurance cover, business may be allocated to the other segments if this is more
reflective of how an insurer's accounting systems operate in practice.
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2.12

2.13

2.14

2.15

2.16

2.17

2.18

Hedgeable risks

Financial guarantees and options should be considered on a market-
consistent basis. Technical provisions for financial guarantees and options
should be derived using risk-neutral discount rates applying at the balance
sheet date. An allowance for the time value of hedgeable guarantees and
options should also be considered,? which brings in a range of potential
future levels of interest rate.

Best estimate

This should be separately disclosed. The expected present value of future
cashflows should be used. In principle, the estimate should be based on
policy-by-policy data, but reasonable actuarial methods and approximations
may be used.

The expected cashflows should be based on actuarial assumptions that are
deemed to be realistic for the book of business in question i.e. each element
sampled from a distribution believed to be reasonable and realistic having
regard to all the available information. Assumptions should be made based
on a participant’s experience for the probability distributions for each risk
factor, but taking into consideration market or industry data where own
experience is limited or not sufficiently credible.

Cashflow projections should reflect expected demographic, legal, medical,
technological, social or economic developments. For example, a foreseeable
trend in life expectancy should be taken into account.

Cashflows should be discounted at the risk-neutral discount rate applicable
for the relevant duration. Participants will be supplied with data on the term
structure of interest rate for different EEA currencies, together with the US
Dollar, Japanese Yen and Swiss Franc. Where the given rate structure
provides no data for a duration, the interest rate should be interpolated or
extrapolated in a suitable fashion.

Appropriate assumptions for future inflation should be built into the
cashflow projections. Care should be taken to identify the type of inflation
to which particular cashflows are exposed. For some cashflows, the link may
be to consumer prices, but there are other links such as salary inflation,
which tends to exceed consumer price inflation.

The realistic valuation of assets and liabilities means that all potential future
cashflows that would be incurred in meeting liabilities to policyholders need
to be identified and valued. The present value of contract loadings and the
present value of expected expenses should be recognised explicitly in the
cashflow projection. Any shortfall would need to be recognised as an
additional liability.

e Expenses that will have to be incurred in the future to service an
insurance contract are cashflows for which a provision should be
calculated. Participants should select assumptions with respect to

Time value is given by option value - (exercise price of the option) - current value of the underlying security

QIS2 Technical Specification



2.19

2.20

2.21

2.22

2.23

2.24

future expenses arising from commitments made on, or prior to, the
valuation date.

e All future administrative costs, including investment management,
commissions, claims expenses and overheads should be considered.
Expense assumptions should include an allowance for future cost
escalation. This should have regard to the types of cost involved. The
allowance for inflation should be consistent with the economic
assumptions made. For disability income and other similar types of
business, claims expenses may be a significant factor.

e Expenses related to future deposits or premiums should usually be
taken into consideration.

e Participants should consider their own analysis of expenses, future
plans and relevant market data. But this should not include
economies of scale where these have not yet been realised.

Taxation payments required to meet policyholder liabilities should be
allowed for on the basis that currently applies. In cases where changes to
taxation requirements have been agreed (but not yet implemented), the
pending adjustments should be reflected in the calculations.

In certain reassurances, the timing of recoveries and the time of direct
payments might markedly diverge, and this should be taken into account
when valuing the technical provisions (e.g. when discounting cashflows).
Nevertheless, in calculating technical provisions net of reinsurance,
participants should assume that the reinsurer will not default.

In certain classes of business, non-reinsurance recoveries may be material,
their timing markedly diverging from that of direct payments. Nevertheless,
participants may assume for this QIS that their counterparts will not default.

No reduction in liabilities should be made on account of the creditworthiness
of the undertaking itself.

Life business
Relevant risk factors should include at least the following:
e Mortality rates
e Morbidity rates
e Longevity
e Lapse rates
e Option take-up rates
e Expense assumptions
Mortality, longevity and morbidity assumptions should be assessed

separately for different risk groups. Where a participant assumes correlation
of risks between different risk groups, the assumptions made and the
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2.25

2.26

2.27

2.28

2.29

2.30

rationale should be disclosed. Assumptions on the volatility of mortality,
longevity and morbidity experience should also be disclosed.

It is important to consider policyholder options to change the terms of the
contract. Cashflow projections should take account of the proportion of
policyholders that are expected to take up options. This may depend on
financial conditions at the time the option crystallises, which will affect the
value of the option. Non-financial conditions should also be considered - for
example, deterioration in health could be expected to have an impact on
take-up rates of guaranteed insurability options.

Participants may use credible and relevant discontinuance experience.
Where a discretionary surrender value is paid on discontinuance, the
estimates should allow for the payment the insurer would reasonably make
in the scenario under consideration.

Future management actions should be reflected in the projected cashflows.
The assumptions used should reflect the actions that management would
reasonably expect to carry out in the circumstances of each scenario, such
as changes in asset allocation, changes in bonus rates or product changes,
or the way in which a market value adjustment is applied. Allowance should
be made for the time taken to implement actions.

In considering the reasonableness of projected management actions,
participants should consider their obligations to policyholders, whether
through policy wordings, marketing literature or other statements that give
rise to policyholder expectations of how management will run the business.

Technical provisions should generally include amounts in respect of
guaranteed, statutory and discretionary benefits. Assumptions for these
should follow the general principles for management actions.

e Participants may take into consideration recent bonus rates,
especially where their policy is to smooth changes in bonus rates.

e Where participants differentiate their bonuses between policy types
or risk groups, this should be reflected in the assumptions on future
bonus rates.

e Where material to the results, participants should take into
consideration the expected apportionment between annual and final
bonuses.

e Participants should also take into consideration any constraints
arising from legal restrictions or profit-sharing clauses in policy
conditions. Undertakings should assume that, in applying such
clauses, the approach to calculating profits for profit-sharing
purposes will not change from that which applies currently.

For profit-sharing contracts, the following amounts should be disclosed
separately:

e total technical provisions

QIS2 Technical Specification
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2.31

2.32

2.33

2.34

2.35

2.36

2.37

2.38

e the amount of technical provisions relating to guaranteed and
statutory benefits

¢ the amount of technical provisions relating to discretionary benefits

Where discretionary future bonuses may be used to cover 'general' losses,
the ‘placeholder’ valuation of technical provisions may be restricted to
guaranteed benefits. 'General' means the amounts are not restricted to
covering losses in respect of specific groups of policyholders.

The same cashflow projection approach should be used for unit and index-
linked business. Participants should also assume that unit-linked funds
perform on a market-consistent basis. All cashflows arising from the product
should be considered, including expenses, death benefits and charges
receivable by the insurer. Where participants have the right to increase
charges, assumptions on increased charging should be consistent with the
general principles for management actions.

Non-life business
The technical provisions to be tested comprise:
e the provision for claims outstanding

e premium provisions (unearned premium provision, provision for
unexpired risks)

The valuation of the provision for claims outstanding and the premium
provisions should generally be carried out separately. However, if such a
separate treatment is not practical (for example, where business is written
on an underwriting year basis), and a split between covered but not
incurred (CBNI) and incurred but not settled (IBNS) claims would be
artificial, participants may value these provisions together.

Participants should generally determine a single value for premium
provisions comprising both the provision for unearned premiums and any
provision for unexpired risks. If this is not practical, a separate treatment is
also acceptable.

Participants should use statistical methods compatible with current actuarial
‘best practice’ and should take into account all factors that might have a
material impact on the expected future claims experience.. Typically, this
will require the use of claims data on both an occurrence year and a
development year basis (run-off triangles).

Cashflow estimates should take account of amounts arising from salvage
and subrogation rights (i.e. estimates should be net of recoveries).

75" percentile

The required risk margin on non-hedgeable risks is the difference between
the expected value and the value needed to achieve a given, overall, entity-
wide level of confidence, including uncertainty over the assumed
distributions.
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2.39

2.40

2.41

2.42

2.43

Participants may calculate the risk margin using sound actuarial techniques
- for example, by stochastically simulating the variation in cashflows (based
on random variation in the risk factors) to determine an appropriate
distribution. The approach to calculating the 75" percentile should generally
reflect the same considerations that apply when calculating the best
estimate.

Estimates of the standard deviation
For consistency with the Commission's Framework for Consultation,
participants should separately estimate half a standard deviation of the

assume distribution for each of the lines of business / segments described
above.

Technical provisions: additional requirements

Discounting

For non-life business, participants should provide an estimate of the change
in technical provisions that would arise from using a discount rate of 0%.

Surrender risk

Participants should also disclose the total of surrender values payable if all
contracts were to be immediately surrendered.

Other liabilities

The total of liabilities other than technical provisions should be disclosed
according to local valuation practices.

QIS2 Technical Specification
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3.1

3.2

3.3

3.4

Section 3

Valuation assumptions: cost of
capital approach

 Participants are invited to complete this section of QIS2 at their discretion.

Following discussions within CEIOPS and EIOPC on a standard for technical
provisions, it is anticipated that the Commission will issue the following
clarification to the Amended Framework for Consultation:

"The risk margin covers the risks linked to the future liability cash flows
over their whole time horizon. Two possible ways to calculate the risk
margin should be considered as working hypotheses. It can be calculated as
the difference between the 75" percentile of the underlying probability
distribution until run-off and the best estimate... Alternatively, the risk
margin can be calculated based on the cost of providing SCR capital to
support the business-in-force until run-off. Further quantitative impact
information should be collected to assess the merits of the two methods. ™

To enable an assessment of the two methods, participants are strongly
encouraged to provide estimates of technical provisions according to a 'cost
of capital approach.' Estimates provided under this approach are
supplementary information - to facilitate a comparison, they are requested
in addition to the valuation of technical provisions required under section 2.

Benchmark Cost of Capital Approach

CEIOPS understands that one practical implementation of a 'cost of capital'
approach is the Swiss Solvency Test (SST). To ensure that broadly
comparable estimates are collected, CEIOPS requests that the approach is
first analysed using fixed assumptions which follow the SST, including

e Required capital is given by the regulatory standard (i.e. the
placeholder SCR under the standard formula®*)

e The pre-tax market cost of capital is set at 6% above the risk-free rate.

Given these assumptions, the SST provides two broad methods for
calculating the risk margin:

e A simplified approach whereby the regulatory capital requirement at
time 0 is applied to the full run-off period, assuming the relationship

EIOPC (2006) - Draft Amended Framework for Consultation on Solvency II, Annex to MARKT/2511/06-EN. The

final document will be made available on the Commission's website.

To facilitate comparison of the results, the following fixed values should be used in the CorrSCR correlation
matrix: MH should be replaced with 0.75, M with 0.5, ML with 0.25 and L with 0

QIS2 Technical Specification
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3.5

3.6

3.7

3.8

between the regulatory capital requirement and technical provisions
remains constant throughout that period; and

e A more sophisticated approach whereby regulatory capital
requirements are calculated for each period, based on projections of
assets, liabilities and risks.

Participants should clearly indicate which of these two approaches have
been used for QIS2.

Detailed instructions on the Swiss Solvency Test can be found
accompanying the QIS2 spreadsheets.®

Alternative cost of capital approach

As a final step, participants that have completed the benchmark cost of
capital approach may also provide cost of capital estimates using their own
assumptions. These assumptions should be contrasted with the assumptions
underlying the SST.

One example of an alternative cost of capital approach is given in the
Working Document on Cost of Capital prepared by the Comité Européen des
Assurances (CEA).®

Segmentation

To the extent possible, estimates under 'cost of capital' approaches should
follow the same segmentation described in 2.6-2.9. This will help CEIOPS to
draw comparisons between the 'cost of capital' and percentile approaches.
Aggregate estimates may also be provided, reflecting a participant's
assumptions on diversification effects between different segments.

Available from www.ceiops.org

Available from www.cea.assur.org

The inclusion of this specific paper as an example should not be understood as an endorsement from CEIOPS.
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4.1

4.2

4.3

4.4

Section 4

Eligible elements to cover the capital
requirements

Section 2 described the valuation basis for assets and liabilities in QIS2.
This should also form the basis for determining eligible capital in the
exercise.

Available capital

The rules for calculating the amount available capital are the same as under
Solvency I, with the exception of the following adjustments:

e hidden reserves / deficits arising from differences between the
statutory-accounting values of assets and their value according to
section 2, to the extent that such differences are not already reflected
in the Solvency I available capital;

e hidden reserves / deficits arising from differences between the
statutory-accounting valuation of technical provisions and their
valuation according to section 2, to the extent that such differences
are not already reflected in the Solvency I available capital (In non-life
insurance, this comprises the equalisation provision); and

Both the aggregate value of asset-side adjustments and the aggregate
value of liability-side adjustments should be disclosed separately.

In those cases in life insurance business where provisions for discretionary
future bonuses can absorb losses only under certain limited circumstances
(for e.g. due to restrictions by national laws or management rules), these
unguaranteed amounts should generally not be recognised as available
capital, but as a risk mitigant for the SCR by way of a "k factor." This is
described further in section 5.

Where discretionary future bonuses can be used to cover 'general' losses,
these amounts may be excluded from the 'placeholder' valuation of
technical provisions and treated instead as part of available capital.
'General' means the amounts are not restricted to covering losses in respect
of specific groups of policyholders. Participants should disclose the effect on
their level of available capital arising from the inclusion of such amounts.

QIS2 Technical Specification
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5.1

5.2

5.3

5.4

5.5

Section 5

Solvency Capital Requirement: the
standard formula

The standard formula calculation is divided into modules, following the risk
classification set out in CEIOPS' answer to Call for Advice No. 10.

l \ \ |

| l I L
— NLjrem Mkteq Mktprop — LifeIapse Life oy — Healthexp%
—  NL, MKt; . Mkt,, — Lifeg, Life,,,, —|  Health, —
— NL 4 — Lifeys Life,ng —  Health,, —

Participants may be requested to test a number of different modelling
approaches for the same risk. Generally, this means a relatively simple,
'robust’ approach and a more sophisticated, 'risk-sensitive' approach.
Applying these different approaches will enable CEIOPS to form a view on
the most appropriate treatments and, in particular, the right balance
between risk-sensitivity and complexity.

In each module, the results of a single approach are singled out to serve as
a 'placeholder' risk capital charge. This enables the construction of an
overall 'placeholder SCR' charge for comparative purposes.

The parameters and assumptions used reflect only an initial and very
tentative calibration. Parameters and shocks have been selected with the
aim of approximating for 1/200 year events. However, the focus for this
exercise is on methodological / design issues. CEIOPS recognises that
further calibration work will be required at a later stage in the Solvency II
project to fully reflect the prudential objectives set out in the answer to Call
for Advice No. 10.

General approach to risk mitigation

A broad assumption is made that the effect of risk mitigation techniques
should be given full recognition in reducing the relevant risk capital charges.
However, the risk of risk mitigation failure should be addressed through an
explicit charge for counterparty risk (as part of credit risk). Implicitly, the
operational risk charge also addresses the risk of risk mitigation failure.

QIS2 Technical Specification
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5.6

5.7

5.8

5.9

No additional criteria apply for hedging instruments.

The ‘placeholder’ valuation for technical provisions set out in section 2
generally includes amounts in the provisions relating to future discretionary
profit sharing. In life insurance, such amounts may have significant risk
absorption abilities. This is reflected in the calculations by following a three-
step approach as follows:

e In a first step, capital charges for the individual modules are calculated
before allowing for the risk mitigating effects of future profit sharing.
This implies that, for these calculations, the valuation of technical
provisions is restricted to guaranteed and statutory benefits, whenever
this valuation is used under the factor-based and scenario-based
treatments set out below.

e In a second step, the capital requirements for each of the major risk
modules are aggregated by applying a correlation matrix, thus allowing
for diversification effects across those risk modules.

e In a third step, an offset to the overall capital requirement obtained in
step 2 equal to a certain proportion of the amount in technical
provisions relating to future discretionary benefits is included to derive
the final SCR value. The determination of this proportion will need to
reflect the degree to which future discretionary benefits may be used
to absorb risk (see below).

Different approaches to technical provisions

The requirements of this section are based on the standard valuation
assumptions set out in section 2. Whenever an SCR modelling approach
requires part of the technical provisions valuation as an input, this should
be valued according to section 2.

In addition to the SCR based on the standard valuation assumptions,
participants may (on an optional basis) calculate the SCR based on the cost
of capital approach. Such an SCR is necessary as an input for the cost of
capital calculation following the SST assumptions. Whenever in this context
an SCR modelling approach requires part of the technical provisions
valuation as an input, the best estimate (or an approximation of the best
estimate) should be used.

QIS2 Technical Specification
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Overall SCR calculation
5.10 The SCR is the Solvency Capital Requirement.

Data Requirements

5.11 The following input information is required:
BSCR = Basic Solvency Capital Requirement
RPS = Reduction for profit sharing
NL_PL = For non-life insurance, expected profit or loss arising from
next year's business
Output
5.12 The placeholder capital charge for the SCR includes an allowance for the

risk absorption ability of future profit sharing, and - for non-life insurance -
the expected profit or loss from next year’s business, so that:

SCR =BSCR-RPS-NL_PL

5.13 Where non-life business is profitable, the assumption of continued new
business might reduce the SCR. Therefore, CEIOPS may also need to
consider the effect of omitting SCR, and NL_PL from the placeholder
formula.

QIS2 Technical Specification
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5.14

5.15

5.16

5.17

5.18

5.19

RPS Reduction for profit-sharing
Data requirements
The following input information is required:

TPpeneits = total amount in the placeholder valuation of technical
provisions relating to future discretionary benefits

k

risk-absorbing proportion of TPpenefits
Approaches to test

The factor k ranges between 0 and 1 and is intended to reflect the extent to
which future discretionary profit sharing may be used to absorb future
losses under adverse circumstances. Generally, this will depend on a range
of aspects, including

¢ the extent to which legal or statutory restrictions impede the use of
future discretionary benefits to absorb losses;

e the nature of agreed management actions in adverse circumstances;
e the degree of policyholder expectations on future profit sharing; and

e the extent to which cross subsidy would be allowed across policies or
across different funds.

The factor k should be set by the participating undertakings using their own
assumptions, taking into account any aspect that has a material impact on
the degree to which amounts in technical provisions relating to discretionary
benefits may be used to cover losses under adverse circumstances. National
supervisors may provide additional guidance, taking into account the legal
environment and general practices in their markets.

In some cases, life insurance undertakings have a complex fund structure
consisting of a number of non-profit and with-profit funds. Typically, to each
fund a separately managed pool of assets and liabilities is associated. Profit
sharing rules may be different in the different funds, restricting or
disallowing a sharing of profits and risks across funds. In such cases,
undertakings should set the factor k such that it is consistent with the
structure of funds in their portfolio.

In cases where amounts relating to future discretionary benefits are
excluded from the 'placeholder' valuation of technical provisions and treated
instead as part of available capital, the factor k needs to be set to zero to
avoid a double-counting of such amounts both as available capital and as a
risk mitigant under the SCR calculation.

Output

The reduction of the overall capital charge with respect to future profit
sharing is defined as RPS = k « TP,

enefits
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5.20

5.21

5.22

5.23

5.24

NL_PL expected profit or loss

For non-life insurance business, the determination of the overall capital
charge also takes into account the expected profit or loss NL_PL arising
from next year’s business.

Data requirements
The following input information is required:

Piob = estimate of the net earned premium in the forthcoming
year in each of the LOBs

Piob,y = earned net premiums in each of the LOBs and for historic
years y (to the extent available, not more than 5 years)

CRiob,y = net combined ratios in each of the LOBs and for historic
years y (to the extent available, not more than 5 years)

PCO = the net provision for claims outstanding for the overall
business

PCOop = the net provision for claims outstanding in each of the
LOB's

In each of the LOBs, the estimate P, of the net earned premium in the
forthcoming year should be determined as:

e the undertaking’s estimate of the net earned premium volume for the
forthcoming year, in cases where the undertaking estimates that this
will exceed previous year’s net earned premiums by more than 5%;
and

e in other cases, 105% of the previous year’s net earned premiums

The combined ratio CRi,, is the ratio for year y of expenses and incurred
claims in a given LOB over earned premiums, determined at the end of year
y. The earned premiums should exclude prior year adjustments, the
expenses should be those attributable to the premiums earned other than
claims expenses, and incurred claims should exclude the run-off result, that
is they should be the total for losses occurring in year y of the claims paid
(including claims expenses) during the year and the provisions established
at the end of the year. Alternatively, if it is more practicable, participants
may calculate the combined ratio as the sum of the expense ratio and the
claims ratio, where the expense ratio is the ratio of expenses (other than
claims expenses) to written premiums and the expenses are those
attributable to the written premiums.

Approaches to test

Under this approach, the expected profit or loss arising from next year's
premiums NL_PL,.m is defined as

NL_PL,._ =(100% — u)eP

prem
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5.25

5.26

where

7, = the estimate of the expected value of the combined
ratio for the overall non-life business

and where P is defined as follows:

P = Zlob Pios

The estimate u is set as

1= Z,Ob Hion @ Pob
P

where

Liob = company-specific estimate of the expected value of the
combined ratio in the individual LOBs

and upep is defined as the premium-weighted average of historic combined
ratios:

Zy Plob,y s CRlob,y
Hiop =
° Zy Plob,y

Here, the summation should run over at least 3, but not more than 5 years.
In the case where less than 3 years of historic data are available, x,, is set

as 100%.

The expected surplus or deficit NL_PL,.s arising from next year’s run-off
result is defined as

NL _PL,, = uePCO
where
7 = the estimate of the expected value of the (relative)

run-off result for the overall business in the
forthcoming year

and u is defined as

= ZIOD Hiop ® PCOyyp

PCO '
where
Liob = the estimate of the expected value of the (relative)
run-off result in the forthcoming year in each of the
LOB's
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5.28

5.29

The estimate up is defined as follows:

RM
lulob =ase Lob
PCO,,,
where
a = the proportion of the claims provision PCO,, that is
expected to be paid out in the forthcoming year
RM0p = the risk margin in the claims provision PCO,.

The parameter « in the previous paragraph may be approximated by

where D is the mean duration of the claims provision PCO,,,, but where the
firm can make a more accurate estimate it should attempt to do so.

Output

The expected profit or loss NL_PL arising from next year’s business may be
determined as:

NL_PL=NL_PL, +NL_PL,

prem

Alternatively, the expected profit or loss NL_PL arising from next year’s
business may also be determined by following the approach set out for the
determination of NL_PL,.m, but where instead of combined ratios excluding

the run-off result “full” combined ratios including the run-off result are used.
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5.30

5.31

5.32

5.33

Basic SCR calculation

BSCR is the Basic Solvency Capital Requirement before any adjustments for
profit sharing or the expected profit or loss arising from next year's
business.

Data requirements

The following input information is required:

SCR .« = the placeholder capital charge for market risk

SCRjie = the placeholder capital charge for life underwriting risk
SCRpeaith the placeholder capital charge for health underwriting risk
SCR,, = the placeholder capital charge for non-life underwriting risk
SCR+e¢ = the placeholder capital charge for credit risk

SCRop = the placeholder capital charge for operational risk

Approaches to test

The capital charges for the main risk modules should be combined using a
correlation matrix as follows:

SCR, = /3" CorrSCR™ o SCR, « SCR,

where
CorrSCR™ = the cells of the correlation matrix CorrSCR
SCR,, SCR. = capital charges for individual SCR risks according to the

rows and columns of correlation matrix CorrSCR, where for
non-life underwriting risk SCR,, is substituted by SCR;;,vo/

Participants should complete the cells of the correlation matrix CorrSCR
using their own assumptions, particularly where these can be evidenced by
analysis based on real data observed in stressed conditions. Broadly, the
following relationships might be expected:

CorrSCR= SCRmkt SCRcred SCRiire SCRreaith SCRy SCRop
SCRmkt 1

SCRcred MH 1

SCRiife ML ML 1

SCRpealth ML ML ML 1

SCRy ML M L L 1

SCRop M ML ML ML M 1
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5.34

5.35

5.36

where L indicates low correlation; ML, medium-low correlation; M, medium
correlation; MH, medium-high correlation; and H indicates high correlation.

Capital charges for the main risk modules should also be combined
assuming full independence:

SCR,= /SCR%, + SCR?

cred

+ SCR2, + SCR2,n + SCR? + SCRZ,

Capital charges should also be combined assuming no diversification effects
between the main risk modules:

SCR;= SCRyye + SCR oy + SCRys, + SCRyau, + SCR,, + SCR,,

cre

Output

The placeholder capital charge for the Basic SCR is given by the results of
applying the correlation matrix.

BSCR = SCR;
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SCRmt market risk module

5.37 Market risk arises from the level or volatility of market prices of financial
instruments. Exposure to market risk is measured by the impact of
movements in the level of financial variables such as stock prices, interest
rates, real estate prices and exchange rates.

Data requirements

5.38 The following input information is required:
Mkt = the placeholder capital charge for interest rate risk
Mkt, = the placeholder capital charge for equity risk
Mkt,.op = the placeholder capital charge for property risk
Mkts, = the placeholder capital charge for currency risk

Approaches to test

5.39 The capital charges for the sub-risks should be combined using a correlation
matrix as follows:

SCRyu =17 CorrMkt™ « Mkt, o Mk,

where

SCR it = the placeholder capital charge for market risk

CorrMkt™ = the cells of the correlation matrix CorrMkt

Mkt,, Mkt. = capital charges for individual market sub-risks according to

the rows and columns of correlation matrix CorrMkt

and the correlation matrix CorrMkt is defined as:”’

CorrMkt= Mktin: Mkteq Mktprop Mkts,
MKkt int 1

Mkteq 0.75 1

MKt prop 0.75 1 1

Mkts, 0.25 0.25 0.25 1

The correlation matrix does not reflect average correlations between sub-risks, but reflects correlations at the
confidence level for determining the SCR. It considers only multiples of 25%.
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5.40

5.41

5.42

5.43

Output

The placeholder capital charge for the market risk is given by the results of
applying the correlation matrix.

Mkt iInterest rate risk

Interest rate risk exists for all assets and liabilities of which the value is
sensitive to changes in the term structure of interest rates or interest rate
volatility and which are not allocated to policies where the policyholders
bear the investment risk. In any event, these are fixed-income investments,
insurance liabilities, and financing instruments (loan capital) and interest-
rate derivatives. The value of assets and liabilities sensitive to interest rate
changes can be determined using the (prescribed) term structure of interest
rates ('zero rates'). This term structure can, of course, change over the
period of a year.

Data requirements
The following input information is required:
NAV = the net value of assets minus liabilities

TP = total technical provisions not allocated to policies for which the
policyholders bear the investment risk

MV = The net market value of interest-rate dependent assets and
financing instruments not allocated to policies where the
policyholders bear the investment risk

D%"; = the generalized duration of interest-rate dependent assets and
financing instruments, defined below.

D", = the generalized duration of the technical provisions

r(t) = the current annualized interest rate for maturity t; d(t) =
1/(1+r(t))" is the corresponding discount factor

Approaches to test
A factor-based approach as follows:

0
Mkt,..; = maxyMV,, e D&"(r,s*) - TP ¢ DZ"(r,s%)
MV, e DZ"(r,s%"") — TP e D" (r, s%"")
The term structure r(t) and the stresses s“’(t) and s%""(t) are prescribed.

The formula looks quite general, but an important approximation enters the
equation in the computation of the generalized duration, as shown below.
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5.44

5.45

5.46

5.47

Given a cash flow C=(C(1), C(2), ...)%, the relative change in its market
value subject to a small change of the term structure r(t) can be
approximated using the first-order Taylor approximation:

MAC,rL ) -MVC) 1 oS0 e
MV(C,r) MV(C,r) < 1+r(t)
= D" (r,s)

So, using the generalized duration effectively restricts the calculation of the
capital charge to a first order Taylor approximation. From its definition the
generalized duration can take positive and negative values (unlike the
modified duration, see below, that can only take positive values).

If the term structure r(t) and the stress factor s(t) are constant in t, then
the right-hand side becomes srD.™, given that the modified duration is
defined as

mOd—— 1 [ ) 1 [ ) [ ) [}
< MV(C) 1l+r Zt dit) = Ct).

Both the up stress s“’(t) and the down stress s%""(t) are constant over five
maturity buckets:

Maturity t (years) 1-3 3-6 6-12 12-18 18+
relative change s"“P(t) 0.75 0.5 0.4 0.35 0.3
relative change s®""(t) -0.4 -0.35 -0.3 -0.25 -0.2

which allows approximating the generalized duration by pooling cash flows
(or assets) in the five maturity buckets:

2 MV,
D" (r,s)~ Y r,es, oD mod o V¥p
S = Jr e, # D e
rp is the average interest rate for bucket b, s, the stress for bucket b, D,
the modified duration of the cash flow pooled in bucket b and MV, the
market value of the cash flow pooled in bucket b.

For those undertakings who cannot easily perform the separation into the
five pools of cash flows, the following is to be considered an optional
approximation:

mod

chen(r, S)~r,eS, D,

where the chosen interest rate and stress depends on the bucket b, into
which the duration of the cashflow C falls. (C stands for either assets or
liabilities.)
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5.48

5.49

5.50

5.51

5.52

5.53

Alternatively, those undertakings that cannot easily perform the separation
into five pools of cash flows for the technical provisions, the subdivision
could be based on the best estimates instead.

Participants should also test the change in net asset value that would occur
given a pre-defined scenario:

0
Mkt ., = maxys ANAV | upwardshock
ANAV | downwardshock

where ANAV|upwardshock and ANAV|downwardshock are the changes in
the net value of asset and liabilities due to re-valuing all interest rate
sensitive instruments using altered term structures. The altered term
structures can be derived by multiplying the current interest rate curve by
(1+s“) and (1+s%"") as above.

Output

The placeholder capital charge for interest rate risk is given by the results of
the scenario-based approach, so that

Mkt = Mkt

Mkteq equity risk

Equity risk arises from the level or volatility of market prices for equities.
Exposure to equity risk refers to all assets and liabilities whose value is
sensitive to changes in equity prices.

Data requirements

The following input information is required and has to be shown:

NAV = The net value of assets minus liabilities
eq = The market value of the overall equity exposure
€Gink = the market value of equity exposures where the policyholders

bear the investment risk (e.g. linked business)
Approaches to test
A factor-based approach based on the net position in equities as follows:

Mkt.,, = (Aeq | eqfall) - (Aeq,,,. | eqfall)

where eqgfall is the immediate effect expected in the event of a 40% fall in
all individual equities, also considering the effect on derivatives and short
positions. ° If participants wish to take account of the effect of short

9

The value of call options and short positions would then increase in a 40% market drop.

QIS2 Technical Specification

28



5.54

5.55

5.56

5.57

5.58

5.59

positions and derivatives, they should do so in the following way: the
change in value should be calculated on the basis of the change in value of
the underlying instrument. However, no consideration should be given to
management actions or active trading strategies.

CEIOPS is undertaking further work on the calibration of this approach to
ensure that it is consistent with a fall in equity benchmarks in line with the
proposed calibration of the SCR (i.e. a 1/200 year event).

Participants should also test a scenario approach as follows:
Mkt,,, = ANAV | equity shock

where the equity shock is the immediate effect expected in the event of a
40% fall in equity benchmarks (e.g. Eurostoxx), taking account of all the
participant's individual direct and indirect exposures to equity prices. The
equity shock takes account of the specific investment policy including e.g.
hedging arrangements, gearing etc.

Output

The placeholder capital charge for equity risk is given by the results of the
factor-based approach, so that

Mkt,, = Mkt

eq eql

MKt,rop property risk

Property risk arises from the level or volatility of market prices of property.
For reasons of simplicity, QIS2 offers no distinction between direct and
indirect real estate or between different types of real estate investment
(offices, retail, residential etc).

For the purpose of QIS2, no differentiation is made between property
investments which may have equity-type characteristics (e.g. freehold
ownership of a property) and those with more bond-like characteristics (e.g.
property rented for a fixed period at agreed rents). Undertakings are
invited to comment as to whether such a distinction would be beneficial.

Data requirements
The following input information is required:

NAV the net value of assets minus liabilities

the market value of the overall property position not allocated
to policies where the policyholders bear the investment risk

prop

Approaches to test
A factor-based approach as follows:

Mkt

propl

=0.2 e prop
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5.60

5.61

5.62

5.63

5.64

5.65

5.66

A scenario-based approach as follows:

Mkt = ANAV | property shock

prop2

where the property shock is the immediate effect expected in the event of a
20% fall in real estate benchmarks, taking account of all the participant's
individual direct and indirect exposures to property prices. The property
shock takes account of the specific investment policy including e.g. hedging
arrangements, gearing etc.

Output

The placeholder capital charge for property risk is given by the results of
the factor-based approach, so that

Mkt = Mkt

prop propl

Mkt currency risk

Currency risk arises from the level or volatility of currency exchange rates.
Data requirements

The following input information is required:

NAV

the net value of assets minus liabilities

Fx the market value of the overall net foreign currency position

For each currency other than the local currency, the currency position is the
difference in the technical provisions for liabilities in that currency and the
assets in that currency.

Approaches to test
A factor-based approach as follows:

Mkt,, = 0.25efx
A scenario-based approach as follows:

Mkt , = ANAV | fx shock

where the fx shock is the immediate effect expected in the event of a 25%
change (more onerous of a rise or fall) in value of all other currencies
against the local currency in which the undertaking prepares its local
regulatory accounts, taking account of all the participant's individual
currency positions and its investment policy (e.g. hedging arrangements,
gearing etc.).
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Output

5.67 The placeholder capital charge for currency risk is given by the results of
the factor-based approach, so that

Mkt, = Mkt,,
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5.68

5.69

5.70

5.71

5.72

SCR¢(eq credit risk module

Credit risk is the risk of default and change in the credit quality of the
issuers of securities, counterparties (including reinsurers and other
recoveries) and intermediaries to whom an undertaking has an exposure.
Exposures to counterparties should take account of the availability of risk
mitigants, such as collateral (but see below).

Data requirements

The following input information is required:

rating; = the external rating of credit risk exposure j

RDur; = the effective duration!® of credit risk exposure i, but with a
minimum value of 1 year and a maximum value of 5 years

MV, = the nominal size'! of credit risk exposure i as determined by

reference to market values (exposure at default)

In cases where there is no readily-available market value of a credit risk
exposure j, alternative approaches may be adopted to determine MV; (for
example, in the case of insurance-related recoveries, the best estimate of
the credit risk exposure), but these should still be consistent with any
relevant market information.

For traded exposures, the term CSE; can be provided by estimating the
credit spread directly. For non-traded exposures, an equivalent to the credit
spread may be

e inferred from the ratings; or

e inferred using the product of conservative estimates of the probability
of default (PD) and the loss given default (LGD)

Approaches to test
A ratings-based approach as follows:

SCR

credl

= Y g(rating,) « RDur; « MV,

In the case of a reinsurance exposure, the duration of the exposure should be an estimate of the modified
duration of the projected payments to the cedant under the terms of the reinsurance contract. In principle,
this should be the modified duration of relevant cash flows in stressed conditions assumed to underlie the
SCR. For the purposes of QIS2 it will be acceptable to have regard only to projected cash flows included in
the determination of the change in technical provisions due to reinsurance. For yearly renewed re-insurance
this means that the duration can be assumed to be 1 year.

In the case of a reinsurance exposure, the nominal size of the exposure should, in principle, be the value of
the projected payments to the cedant under the terms of the reinsurance contract, in stressed conditions
assumed to underlie the SCR. For the purpose of QIS2 it will be acceptable to assume the nominal size of
the exposure is the difference between the value placed on technical provisions gross and net of reinsurance.
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where the function g produces a risk weight according to the following

table:

rating; CEIOPS rating bucket g risk weight
AAA I - Extremely strong 0.008%
AA IT - Very strong 0.056%
A ITI - Strong 0.66%
BBB IV - Adequate 1.312%
BB V - Speculative 2.032%
B VI - Very speculative 4.446%
CCC or lower VII - Extremely speculative 6.95%
Unrated (except VIII - unrated 1.6%
reinsurance)

The ratings notation used by Standard & Poor's is given for illustrative
purposes. In cases where several ratings are available for a given credit
exposure, generally the most recent rating should be applied.

5.73 Exposures to reinsurance counterparties should take account of the
availability of risk mitigants, such as collateral (but see below). Participants
should consider the net exposure to the reinsurance. These should be
treated as follows:

e where the reinsurer is rated, the risk weight function should be applied

e where the reinsurer is unrated but would be subject to the
requirements of the Reinsurance Directive, including supervision by an
EEA competent authority, the exposure should be assigned to bucket
IV (BBB)

e in other cases, the exposure should be assigned to bucket VI

5.74 Where collateral and other risk mitigants are recognized as credit risk
mitigants, other risks arising from those mitigants should be taken into
account in determining the SCR. For example asset risks associated with
collateral provided should be assessed in the same way as other assets.

Output

5.75 The placeholder capital charge for credit risk is given by the results of the
simple formula, so that:

SCR.,., = SCR

cre credl
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5.76

5.77

5.78

5.79

SCRjite life underwriting risk module

This concerns specific risk arising from the underwriting of life insurance
contracts, associated with both the perils covered and the processes
followed in the conduct of the business.

Life underwriting risk is split into biometric risks (comprising mortality risk,
longevity risk, morbidity and disability risk), lapse and expense risk.

Data requirements

The following input information is required:

Lifemor = the placeholder capital charge for mortality risk
Lifeong = the placeholder capital charge for longevity risk
Lifemorr = the placeholder capital charge for morbidity risk
Lifegis = the placeholder capital charge for disability risk
Lifepse = the placeholder capital charge for lapse risk
Lifeex, = the placeholder capital charge for expense risk

Approaches to test

The capital charges for the sub-risks should be combined using a correlation
matrix as follows:

SCRy. = /Y., CorrLife™ e Life, e Life,

where
SCRjie = the placeholder capital charge for life underwriting risk
CorrLife™ = the cells of the correlation matrix CorrLife

Life,, Life. capital charges for individual life underwriting sub-risks
according to the rows and columns of correlation matrix

CorrlLife

and the correlation matrix CorrLife is defined as:
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5.81

5.82

5.83

5.84

CorrlLife= Lifemort Lifejong Lifemorp Lifeg;s Lifejapse Liféexp
Lifemort 1

Lifejong 0 1

Lifeémors 0.5 1

Lifegy;s 0.25

Lifejapse 0 0.5 0 0 1

Lifeexp 0.5 0.5 0.5 0.5 0.5 1
Output

The placeholder capital charge for the life underwriting risk is given by the
results of applying the correlation matrix.

Lifemore mortality risk

The treatment of mortality risk is split into the risk components volatility
risk, uncertainty risk and CAT risk. Uncertainty risk comprises accumulation
risk, trend risk and parameter risk, to the extent these are not already
reflected in the valutaion of technical provisions.

Data requirements
The following input information is required for the class of insurance
contracts contingent on mortality risk (i.e., where an increase in mortality

rates leads to an increase in technical provisions):

Capital_at_Risk

the sum of the (net) capital at risk in the portfolio

gx = the average probability of death

N = the number of insurance contracts

TPrort = the sum of (net) technical provisions

TP; = for each policy i: technical provision

Death, = for each policy i: the amount payable on

immediate death

The average probability of death qx should be determined by the
participating undertakings using sound actuarial methods and
approximations. For example, qx may be determined as the ratio of total
actual claims paid and claims related expenses (in the most recent business
year) over the sum of the capital at risk in the portfolio.

Approaches to test

A factor-based approach defined as follows:
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5.85

5.86

5.87

5.88

Llfe = Lifemort,voll + Lifemort,trendl + LifeCAT

mortl

where

Lifemort, voi1 the factor-based risk capital for volatility risk

the factor-based risk capital for trend/uncertainty risk

Li f (S mort, trend1

Lifecar the risk capital for mortality CAT risks
A scenario-based approach as follows:
Llfe = Lifemort,volz + Lifemort,trendz + LifeCAT

mort2
where

the results of the mortality scenario for volatility risk

Li f emort, vol2

Lifeémort, trend2 = the results of the mortality scenario for trend/uncertainty
risk

The life mortality scenario for volatility risk is defined as:

Life = > (ANAV | mortshock,,)

i

mort,vol2

where the subscript /i denotes each policy where the payment of benefits
(either lump sum or multiple payments) is contingent on death. The other
terms represent

ANAV = The change in the net value of assets minus liabilities

mortshock,q = a 10% increase in mortality rates for each age
during the next business year

The life mortality scenario for trend/uncertainty risk is defined as:

Lifemort,trendZ = z (ANAV | mortShOthrend)

I

where the subscript /i denotes each policy where the payment of benefits
(either lump sum or multiple payments) is contingent on mortality risk. The
other terms represent

ANAV = The change in the net value of assets minus liabilities
mortshocKirend = a (permanent) 20% increase in mortality rates for
each age

The risk capital charge for volatility risk under the factor-based approach is
defined as follows:

Life o101 = 2.58 @ 7, ® Capital _at _Risk

where
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5.89

5.90

5.91

5.92

5.93

5.94

Omort = estimate of the standard deviation in the loss distribution for
mortality risk

and this is estimated as:

o (1 -
e = (100

In the factor-based approach, the risk capital charge for uncertainty risk is
defined as follows:

Life =0.002TP

mort trend 1 mort

The CAT risk charge for mortality risk is defined as follows:

TP,
Life o car = Z [0.003 . maX{Dea:fh}J

where the subscript /i denotes each policy where the payment of benefits
(either lump sum or multiple payments) is contingent on mortality risk.

Output

The placeholder capital charge for mortality risk is given by the results of
the factor-based formula, so that:

Life,., = Life

mortl

Lifejong lONgevity risk

The treatment of longevity risk is split into the risk components volatility
risk and uncertainty risk. Uncertainty risk comprises trend risk and
parameter risk, to the extent these are not already reflected in the
valuation of technical provisions.

Data requirements
The following input information is required for the class of insurance

contracts contingent on longevity risk (i.e., where a decrease in mortality
rates leads to an increase in technical provisions):

Potential _release total of (net) technical provisions, net of any

benefits payable on immediate death

Gx = the average probability of death
N = the number of insurance contracts
TPiong = the sum of (net) technical provisions

The average probability of death qyx should be determined by the
participating undertakings using sound actuarial methods and
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5.95

5.96

5.97

5.98

approximations. For example, gx may be determined as the ratio of the
actual release of reserve for insurance contracts contingent on longevity risk
(in the most recent business year) over total technical provisions (net of
any benefits payable on immediate death) for those contracts.

Approaches to test

A factor-based approach defined as follows:

I-ifelongl = Lifelong wvoll + Lifelong,trendl

where

Lif€iong, vor1 the factor-based risk capital for volatility risk

Lif€ong, trendi the factor-based risk capital for trend/uncertainty risk
A scenario-based approach as follows:

Llfelongz = Llfelong,volz + LIfelong Jtrend 2

where
Lifeiong, voiz = the results of the longevity scenario for volatility risk
Lifepng, rend2 = the results of the longevity scenario for trend/uncertainty

risk
The life longevity scenario for volatility risk is defined as:

Life\ongvarz = 2 (ANAV | longevityshock,, )

where the subscript /i denotes each policy where the payment of benefits
(either lump sum or multiple payments) is contingent on survival. The other
terms represent

ANAV = The change in the net value of assets minus
liabilities
longevityshock,,, = a 10% decrease in mortality rates for each age

during the next business year

The life longevity scenario for trend/uncertainty risk is defined as:

Lif€\ng wensz2 = 2. (ANAV | longevityshock ., )

where the subscript /i denotes each policy where the payment of benefits
(either lump sum or multiple payments) is contingent on survival. The other
terms represent

ANAV = The change in the net value of assets minus
liabilities
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5.100

5.101

5.102

5.103

longevityshocKirend = a (permanent) 20% decrease in mortality rates
for each age

The risk capital charge for volatility risk under the factor-based approach is
defined as follows:

Life,ng o = 2.58 ¢ 0,,,, ® Potential _ release

where

Olong = estimate of the standard deviation in the loss distribution for
mortality risk

and this is estimated as:

o(1-—
Giong = a*(1-q,)
N
In the factor-based approach, the risk capital charge for uncertainty risk is
defined as follows:

Lif€ g enar = 0.005 ¢ TP Output

long

The placeholder capital charge for longevity risk is given by the results of
the factor-based formula, so that:

LifeIong = Lifelongl

Lifemoro morbidity risk

The treatment of morbidity risk is split into the risk components volatility
risk, uncertainty risk. and CAT risk. Uncertainty risk comprises accumulation
risk, trend risk and parameter risk, to the extent these are not already
reflected in the valutaion of technical provisions.

Data requirements

The following input information is required for the class of insurance
contracts contingent on health status:

Capital_at_Risk = the sum of the (net) capital at risk

ix = the average morbidity probability

N = the number of insurance contracts

TProrb = the sum of (net) technical provisions

SA; = for each policy i: where benefits are payable as a

single lump sum, the sum assured. Otherwise, zero.

AB; = for each policy i: where benefits are not payable as
a single lump sum, the annualised amount of
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benefit payable. Otherwise, zero.
Approaches to test
5.104 A factor-based approach defined as follows:
Lifemorbl = Lifemorb,voll + Lifemorb,trendl + Lifemorb,CAT

where

Lifemorb, voll

the factor-based risk capital for volatility risk
Lifemorb, trendi = the factor-based risk capital for trend/uncertainty risk
Life morb, car = the risk capital for morbidity CAT risks

5.105 A scenario-based approach as follows:

Lifemorbz = Lifemorb,volZ + Lifemorb,trendz + Lifemorb,CAT

where
Lifemorn, voiz = the results of the morbidity scenario for volatility risk
Lifemor, trendz = the results of the morbidity scenario for trend/uncertainty

risk
5.106 The life morbidity scenario for volatility risk is defined as:

Life oy vor2 = Y (ANAV | morbshock,

vol )

1

where the subscript /i denotes each policy where the payment of benefits

(either lump sum or multiple payments) is contingent on health status. The
other terms represent

ANAV

The change in the net value of assets minus liabilities

morbshock, a 10% increase in morbidity rates for each age during

the next business year
5.107 The life morbidity scenario for trend/uncertainty risk is defined as:

Lifemorb,trendz = Z(ANAV | morbShOthrend)

where the subscript i denotes each policy where the payment of benefits

(either lump sum or multiple payments) is contingent on health status. The
other terms represent

ANAV = The change in the net value of assets minus liabilities

morbshocktrend a (permanent) 25% increase in assumed rates of

morbidity for each age (including probability of
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5.109

5.110

5.111

5.112

5.113

remaining sick or disabled)

The risk capital charge for volatility risk under the factor-based approach is
defined as follows:

Life o on = 2.58 0 0, ® Capital _at _ Risk
where
Omorb = estimate of the standard deviation in the loss distribution for

mortality risk

and this is estimated as:

ix .(1_/x)
O morb = T

In the factor-based approach, the risk capital charge for uncertainty risk is
defined as follows:

Life =0.0027P

morb,trend1 morb

The CAT risk charge for morbidity risk is defined as:

Life o car = »,(0.001SA +0.005A8;)

I

where the subscript /i denotes each policy where the payment of benefits
(lump sum or multiple payment) is contingent on health status.

Output

The placeholder capital charge for morbidity risk is given by the results of
the factor-based formula, so that:

Life,,, = Life

morbl

Lifegyis disabilty risk

The treatment of disability risk is split into the risk components volatility
risk, uncertainty risk and CAT risk. Uncertainty risk comprises accumulation
risk, trend risk and parameter risk, to the extent these are not already
reflected in the valuation of technical provisions.

Data requirements

The following input information is required for the class of insurance
contracts contingent on a definition of disability:

Capital_at_Risk = the sum of the (net) capital at risk

ix = the average disability probability
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5.115

5.116

5.117

N = the number of insurance contracts
TPgis = the sum of (net) technical provisions

SA, = for each policy i: where benefits are payable as a
single lump sum, the sum assured. Otherwise, zero.

AB; = for each policy i: where benefits are not payable as

a single lump sum, the annualised amount of
benefit payable. Otherwise, zero.

Approaches to test
A factor-based approach defined as follows:

Lifey, = Lifedis,voll + Lifedis,trendl + Lifedis,CAT

where

Lifegis, voiz the factor-based risk capital for volatility risk

Lifegis, trend1 the factor-based risk capital for trend/uncertainty risk

Life gis, cat the risk capital for disability CAT risks
A scenario-based approach as follows:

Lifey,, = Llfedis,voIZ + Llfedis,trendZ + Llfedis,CAT

where

Lifegis, voi2

the results of the disability scenario for volatility risk

the results of the disability scenario for trend/uncertainty
risk

Li f edis, trend2

The life disability scenario for volatility risk is defined as:

Life oy vor2 = 2 (ANAV | disshock,,, )

1

where the subscript /i denotes each policy where the payment of benefits
(either lump sum or multiple payments) is contingent on a definition of
disability. The other terms represent

ANAV

The change in the net value of assets minus liabilities

disshock, ., a 10% increase in disability rates for each age during the

next business year

The life disability scenario for trend/uncertainty risk is defined as:

Lifedis,trendz = Z(ANAV | diSShOthrend)

1
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5.119

5.120

5.121

5.122

where the subscript i denotes each policy where the payment of benefits

(either lump sum or multiple payments) is contingent on a definition of

disability. The other terms represent

ANAV = The change in the net value of assets minus liabilities

disshockyena = a (permanent) 25% increase in assumed rates of
disability for each age (including probability of remaining
sick or disabled)

The risk capital charge for volatility risk under the factor-based approach is
defined as follows:

Lifeys o = 2.58 ¢ o, ® Capital _at _ Risk

where

Odis = estimate of the standard deviation in the loss distribution for
disability risk

and this is estimated as:

ipe(1-1i,
Ogis = %

In the factor-based approach, the risk capital charge for uncertainty risk is
defined as follows:

Lifedis,trendl =0.002 ¢ 7P,

The CAT risk charge for disability risk is defined as:

Lifegscar = »,(0.001SA, +0.005AB, )

where the subscript /i denotes each policy where the payment of benefits
(lump sum or multiple payment) is contingent on a definition of disability.

Output

The placeholder capital charge for morbidity risk is given by the results of
the factor-based formula, so that:

Lifey, = Lifey,

Lifeapse lapse risk

Lapse risk relates to an unanticipated (higher or lower) rate of policy lapses,
terminations, changes to paid-up status (cessation of premium payment)
and surrenders.
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5.124

5.125

5.126

5.127

5.128

Data requirements

The following input information is required:

P = technical provision

RB = total amount of claims against policyholders and
insurance agents and Zillmer / agents' and other
intermediaries' commission claw-back claims

Approaches to test

A factor-based approach as follows:

Lif€ apeer = 0.005 ¢ TP + 0.1 RB

A scenario-based approach as follows:

Life s, = > (ANAV | lapseshock;)

1
where j denotes each policy. The other terms represent

ANAV = the change in the net value of assets minus liabilities

the more adverse of a 50% increase or 50% decrease in
assumed rates of lapsation at each duration, subject to a
minimum change of 3% per annum??

lapseshock

Output

The placeholder capital charge for life lapse risk is given by the results of
the factor-based formula, so that:

Lifelapse = Life/apsel

Lifeexp €Xpense risk

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

Data requirements
The following input information is required:

Efixed = total annual amount of the fixed expenses of the
undertaking

12

This means that if an assumed lapsation rate is required to be reduced from a rate already below 3 % per

annum, it should be reduced to zero
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Approaches to test
5.129 A factor-based approach as follows:

Life,,, = 0.1 Ep,

5.130 A scenario-based approach as follows:

Life,,,, = ANAV | exp shock

where:

ANAV = the change in the net value of assets minus liabilities

expshock = all future expenses are higher than best estimate
anticipations by 10% and the rate of expense inflation is
1.5% per annum higher than anticipated

Output

5.131 The placeholder capital charge for life expense risk is given by the results of
the factor-based formula, so that:

Life,,, = Life

expl
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5.133

5.134

5.135

5.136

5.137

SCRheaith health underwriting risk module

This subsection sets out specifications for underwriting risk in health
insurance that is practised on a similar technical basis to that of life
assurance.?

Health underwriting risk is split into the three components: expense risk,
excessive loss/mortality/cancellation risk and epidemic/accumulation risk.

Data requirements

The following input information is required:

healthex, = placeholder capital charge for health expense risk

health,s = placeholder capital charge for health excessive loss /
mortality / cancellation risk

health,, = placeholder capital charge for health epidemic /
accumulation risk

€hexp = expected result in health expense risk

€hxs = expected result in health excessive loss / mortality /

cancellation risk

Approaches to test

The following aggregation formula:

0;
SCR =max{ |(health. +e 24 (health,. +e,. )
health ( exp hexp) ( XS hxs) n healthac _ (ehexp n ehxs)
+ (health,,, + €,.,,) * (health,, +e,,)

(The correlation between the risks of fluctuations in expenses and in net
risk is assumed to be 0.5)

Output

The placeholder capital charge for health risk is given by the results of the
aggregation formula.

Healthey, expense risk

Expense risk arises if the expenses anticipated in the pricing of a product
are insufficient to cover the actual costs accruing in the accounting year.
There are numerous possible causes of such a shortfall, therefore all cost
items of private health insurers have to be taken into account. In order to

13 health insurance within the meaning of Article 16a (4) of the EU-directive 73/239/EEC (as amended by EU-
directive 2002/13/EC)
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5.139

5.140

5.141

5.142

ensure comparability among the financial years, all annual results will be
related to the gross premiums earned in the specific financial year.

Data requirements
The following input information is required:

Ohexp = the standard deviation of the expense result over the previous
ten-year period

gPay = gross premium earned for the accounting year
Hhexp = the mean value of the expense result in the last three financial
years

Approaches to test

The following formula:

health,,, = 2.58 ¢ ¢,, ® gD,, — €4exp
where

ehexp = /Jhexp hd gpay

Output

The following output information is provided:

healthex, placeholder capital charge for health expense risk

expected result in health expense risk

ehexp

Health,s excessive loss/mortality/cancellation risk
This covers:

e The excessive loss risk or per capita loss risk results if the actual per
capita loss is greater than the loss assumed in the pricing of the
product.

e The mortality risk exists if the actual funds from provisions for
increasing age becoming available due to death are lower than those
assumed in the pricing of the product.

e The cancellation risk exists if the actual funds from provisions for
increasing age becoming available due to cancellations are lower than
those assumed in the pricing of the product.

Data requirements

The following input information is required:
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5.144

5.145

5.146

5.147

Ohxs = the standard deviation of the health,s result over the previous
ten-year period

gPay = gross premium earned for the accounting year

Hhxs = the mean value of the health,s result in the last three financial

years
Approaches to test
The following formula:

health,, =2.58 e 0, , e gp,, — €,
where
ehxs = /Jhxs * gpay

Output
The following output information is provided:

health,s = placeholder capital charge for healthys risk

€hxs expected result in health,s risk

Health,. epidemic/accumulation risk

Data requirements

The following input information is required:

claims,, = claims expenditure for the accounting year
GPay = gross premium earned for the accounting year
mgpay = total gross premium earned for the accounting year in the

health insurance market

Approaches to test

The following formula:

gpay

health,. = claims,, ¢ 0.01 e
mgpay

Output

The placeholder capital charge for epidemic/accumulation risk is given by
the results of the formula.
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5.149

5.150

5.151

5.152

SCR; non-life underwriting risk module

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.

Non-life underwriting risk is split into the three components: reserve risk,
premium risk and cat risk.

Data requirements

The following input information is required:

NLes = the placeholder capital charge for reserve risk
NLprem = the placeholder capital charge for premium risk
NLcar = the placeholder capital charge for CAT risk

Approaches to test

The capital charges for the sub-risks should be combined using a correlation
matrix as follows:

SCR, =X CorrNL™ e NL, o NL,

where

SCR,, = the placeholder capital charge for non-life underwriting
risk

CorrNL™ = the cells of the correlation matrix CorrNL

NL,, NL. = capital charges for the individual non-life underwriting

sub-risks according to the rows and columns of correlation
matrix CorrNL

and the correlation matrix CorrNL is defined as:

CorrNL= NLres NLprem NLcar
NLes 1

NLprem 0.5

NLcar 0 0 1
Output

The placeholder capital charge for the non-life underwriting risk is given by
the results of applying the correlation matrix.
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NLprem Premium risk

5.153 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 expenses plus the volume of incurred losses for
these claims (comprising both amounts paid during the time horizon and
provisions made at its end) is higher than the premiums received.

Data requirements
5.154 The following input information is required:

CRib,y = net combined ratios in each of the LOBs and for
historic years y (to the extent available, not more than
15 years)

Piob,y = earned net premiums in each of the LOBs and for
historic years y (to the extent available, not more than
15 years)

estimate of the net earned premium in the forthcoming
year in each of the LOBs

Piob
Piobgross = estimate of the gross earned premium in the
forthcoming year in each of the LOBs

where the segmentation in lines of businesses (LOBs) is defined as for the
placeholder valuation of technical provisions in non-life insurance.

5.155 In each of the LOBs, the estimate P,, of the net earned premium in the
forthcoming year should be determined as set out further above. Piop,gross
should be determined in the same way.

5.156 The combined ratios CRj,, are defined as set out further above.
Approaches to test
5.157 A factor-based approach as follows:

NLpreml = p(JM) b P
and another more sophisticated factor based approach as follows:

NLpremZ = p(GU) ¢ P

where

P = estimate of net earned premium of the overall business in
forthcoming year

Om = market-wide estimate of the standard deviation of the
overall combined ratio

oy = undertaking-specific estimate of the standard deviation of

QIS2 Technical Specification 50



the overall combined ratio

() = function of the standard deviation
5.158 The estimate P of the volume of net earned premium for the overall non-life
business in the forthcoming year is defined as follows:
P= Zlob PlOb
5.159 The estimates oy and oy are set as
1 r Xc
Oy = ;Zr,cCOVr'—Ob—Pr em’™ eP eP oo, oo
and
1 b rxc
oy = FZWCONLO _Prem™ eP eP e, eq,
where
CorrLob_Prem™® = the cells of the correlation matrix CorrLob_Prem
O,y Om,c = market-wide estimates of the standard deviation of
the combined ratio in the individual LOBs
Ou,r, Ou,c = undertaking-specific estimates of the standard
deviation of the combined ratio in the individual LOBs
and the correlation matrix CorrLob_Prem is defined as:
CorrLob_Prem= 1 2 3 4 5 6 7 8 10 11
1: A& H
2: M (3 party) 0.25| 1
3: M (other) 0.5 1
4: MAT 0 0.5
5: Fire 0 0.5 |0.25 1
6: 3" party liab 0.25| 0 0 0 1
7: credit 0 0 0 0 0 (0.75 1
8: legal exp. 0.510.25| 0 0 0.5 (0.75| 1
9: assistance 0 0 0.5 0.5 0.5 0
10: misc. 0 0 0 0 0 0 1
11: reinsurance 0 0 0.5 05|05 0.5 0 0 1
5.160 The market-wide estimates of the standard deviation of the combined ratio

in the individual LOBs are defined as follows:

OM,lob = Sfiob ® Fiop
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where

S f/ob

the size factor

fiob the volatility factor specific for the LOB

5.161 The volatility factor f,, is defined as follows:

LOB = 1 2 3 4 5 6 7 8 9 10 11

fiob 0.05|0.125(0.075| 0.15 | 0.10 | 0.25 | 0.10 | 0.15 | 0.10 | 0.15 | 0.15

5.162 The size factor sfj,, is defined as follows (where m denotes millions of euro):

1 if Popgoss 2100m
sf,=1—29 it 100m>P

P 10—6 lob,gros:
[ ]

lob,gross

< >220m

ﬂ otherwise
720

5.163 The undertaking-specific estimates of the standard deviation of the
combined ratio in the individual LOB’s are defined as follows:

_ 2 2
Oyjob = \/Clob ®0crion (1= Ciop) ® Tpjop

where
Ciob = credibility factor for LOB
OCR, lob = estimate of the standard deviation of the combined ratio in

the individual LOBs on the basis of historic combined ratios
of the undertaking

5.164 The credibility factor ¢, is defined as

C., = 0.2 emax

lob {me _ 10}

where

Jiob = number of historic combined ratios for each LOB (to

the extent available, not more than 15 years)

5.165 In case of Jo, > 10, the estimate o ip Of the standard deviation of the
combined ratio in the individual LOBs on the basis of historic combined
ratios of the undertaking and is defined as

1
OCRlob = \/m b ; Plob,y * (CRlob,y - Mob)2 ’
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5.167

5.168

5.169

5.170

where

Liob = company-specific estimate of the expected value of the
combined ratio in the individual LOBs

and upp is defined as the premium-weighted average of historic combined
ratios:

Zy Plob,y ® CR/ob,y
Hiop =
° Zy Plob,y

The function p(x) is specified as

H(X) = 0.99 —<1)(N0.99 —/log(x? +1))

0.01
where
) = cumulative distribution function of the standard normal
distribution
No.go = 99% quantile of the standard normal distribution
Output

The placeholder capital charge for premium risk is given by the results of
the first factor-based approach (based on a market-wide estimation of the
standard deviation of the combined ratio), so that:

NLprem = NLpreml

For reinsurance undertakings, the placeholder capital charge for premium
risk will probably not adequately reflect the risk profile of the undertaking.
Therefore, for QIS 2 reinsurers should follow the more sophisticated factor-
based approach as the placeholder approach, but the mechanic estimation
of the standard deviation of the combined ratio in the individual LOBs on the
basis of historic combined ratios of the undertaking should be replaced by
estimates that are provided by the reinsurer.

NL,es reserve risk

Reserve risk stems from two sources: on the one hand, the absolute level of
the technical provisions may be mis-estimated. On the other hand, because
of the stochastic nature of future claim payouts, the actual claims will
fluctuate around their statistical mean value.

Data requirements
The following input information is required:

PCO = the net provision for claims outstanding for the overall
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business

PCOop = the net provision for claims outstanding in each of the
LOB’s

PCOyop,gross = the gross provision for claims outstanding in each of
the LOB's

where the segmentation in lines of businesses (LOBs) is defined as for the
placeholder valuation of technical provisions in non-life insurance.

Approaches to test
5.171 A factor-based approach as follows:

NLresl = p(J) e PCO

where

o = market-wide estimate of the standard deviation of the
run-off result of the forthcoming year

o(.) = function of the standard deviation

5.172 The estimate o is set as

o= \/% CorrLob _Res™ ¢PCO, ¢PCO_ e 0, ¢ 0,
PCO? ¢

where

CorrLob_Res™ the cells of the correlation matrix CorrLob_Res

market-wide estimates of the standard deviation of the
run-off result in the individual LOBs

GI’! O-C

and the correlation matrix CorrLob_Res is defined as:

CorrLob_Res= 1 2 3 4 5 6 7 8 9 10 | 11
1: A&H

2: M (3 party) 0.25| 1

3: M (other) 0 0.5 1

4: MAT 0 0.5

5: Fire 0 0.5 0.25| 1

6: 3" party liab  {0.25| 0 | O 0 1

7: credit 0 0 (0.75] 1

8: legal exp. 0.5 0.25| O 0 | 0.5]0.75] 1

9: assistance 0 |0.5]0.5]0.5 0 0

10: misc. 0 0 0 0 0 0 1
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5.174

5.175

5.176

5.177

5.178

5.179

11: reinsurance 0 0 0.5 05|05 0.5 0 0 0 0 1

The market-wide estimates of the standard deviation of the run-off result in
the individual LOB’s are defined as follows:

Crop = Sfiop ® Fiop

where
Stiob = the size factor
fiob = the volatility factor specific for the LOB

The volatility factor fj,, is defined as follows:

LOB = 1 2 3 4 5 6 7 8 9 10 11

fiob 0.15|0.15(0.075/0.15| 0.10 | 0.20| 0.10 | 0.10 | 0.20 | 0.20 | 0.20

The size factor sfj,, is defined as follows (where m denotes millions of euro):

1 If PCOIob,gross >100 m
Sfio = 10 if 100 M >PCO,, 40 =20 M
\/PCOIOb,gross ® 1076
10 .
— otherwise
720

Output

The placeholder capital charge for reserve risk is given by the results of the
factor-based approach, so that:
NL .. =NL

res resl

For reinsurance undertakings, the placeholder capital charge for reserve risk
will probably not adequately reflect the risk profile of the undertaking.
Therefore, for the purposes of QIS2, reinsurers should be requested to
provide their own estimates of the variables u,, (the expected value of the
(relative) run-off result in the forthcoming year) and o (the standard
deviation of the run-off result) in the individual LOBs to compute the risk
capital charge according to the formulas set out above.

NLcaT CAT risk

CAT risks stem from extreme or irregular events that are not sufficiently
captured by the factor-based model for premium and reserve risk.

For QIS2, one or more severe Nat-CAT events are considered that are
specified by the national regulator.
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5.181

5.182

5.183

5.184

5.185

Data requirements

The following input information is required:

Py = the sum of gross written premium in the LOBs affected
by the CAT risks considered

f = the retention factor of the reinsurance programme of
the undertaking (if applicable)

X1, = lower and upper bound of a CAT-XL layer in the

X2 reinsurance programme of the undertaking (if

applicable)
Approaches to test
Either a ‘market-loss’ approach as follows:

NLeary = Max(f e MS o ML - X,;0) + min(f « MS o ML; X,)

where
MS = the market share of the undertaking
ML = the market loss

and the market loss is specified by the national regulator.

The market share MS is defined as

ms = Lo
PM
where
Py = the gross written premiums in the LOBs affected by the

CAT risks considered for the entire market

For QIS2, the national regulator should have the freedom to modify the
design of the ‘market loss approach’ if this seems necessary to adequately
reflect the kind of Nat-CAT events that are relevant for the national market,
as well as the characteristics of the typical reinsurance protection in the
market. Generally, the modelling approaches should allow the participants
to calculate a capital charge N/.,; consistent with a TailVaR risk measure,

calibrated to a confidence level of 99.0%.

Alternatively, a scenario-based approach is tested as follows:

NLc,r, = ANAV | Nat — CAT events

The estimation of the change ANAV of the net asset value needs to take the
particularities of the undertaking’s business into account. In particular, the
mitigation effects of the undertaking’s reinsurance program should be taken
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5.187

5.188

5.189

5.190

into account. Also, the mitigating impact of any pool arrangements should
be taken into consideration.

When assessing the mitigating effects of the reinsurance cover, the
undertaking should take into account that, under stressed conditions, there
might be an increased possibility of credit loss from reinsurance.

Output

The placeholder capital charge for CAT risk is given by the results of either
the ‘market-loss’ approach or the scenario approach, depending on which
was attempted by the participant.

For the purposes of QIS2, reinsurers should be requested to provide their
own assessment for CAT-risk for the placeholder capital charge.

SCRyp Operational risk module

Operational risk is the risk of loss arising from inadequate or failed internal
processes, people, systems or from external events.

Data requirements

The following input information is required:

14

Total life insurance technical provisions (gross of

reinsurance)

TPie =

Total non-life insurance technical provisions (gross of

reinsurance)

TPy

Total health technical (gross of

reinsurance)

TPy = insurance provisions

Earnje =
Earn, =

Earn, =

Total earned life premium®® (gross of reinsurance)
Total earned health insurance premium (gross of reinsurance)

Total earned non-life premium (gross of reinsurance)

5.191

Approach to test

A simple, robust formula as follows:

Op, = max{

0.06 e Earn,,, +0.03 e Earn,, + 0.03 e Earn, ,}

0.006 ¢ TP, + 0.03 ¢ TP, +0.003 « TP,

14 In the case of linked business with no policyholder guarantees, this may be reduced to one-tenth of the

technical provisions

15 In the case of linked business with no policyholder guarantees, this may be reduced to one-tenth of the

earned life premium
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Output

5.192 The placeholder capital charge for operational risk is given by the results of
the simple formula, so that:

SCR,, = Op,
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6.1

6.2

6.3

6.4

6.5

Section 6

Solvency Capital Requirement:
iInternal models

 Participants are invited to complete this section of QIS2 at their discretion.

To the extent possible, estimates of required capital produced by internal
models should be given for each of the risk modules described in section 5.
This is supplementary information - it is requested in addition to the results
of the different modelling approaches tested in section 5.

CEIOPS recognises that, in practice, it may be difficult to disaggregate the
output from models to the level of granularity suggested in section 5,
especially where participants follow an internal risk classification that differs
from the one used in this exercise. However, internal estimates for capital in
the main risk categories (SCRyt, SCRiite, SCRpeaithy SCRpi, SCReread; SCRop) and
the overall SCR would be especially welcome.

Partial internal model estimates would also be welcome - particularly in
areas such as interest rate risk and equity risk where VaR approaches may
be more familiar (drawing on practice in the banking sector).

While participants are invited to consider the overall SCR design criteria set
out in CEIOPS’ previous technical advice to the European Commission,
estimates may still be provided if different criteria have been used to
calibrate the model. In particular, CEIOPS recognises that the valuation
basis for internal model estimates submitted in this exercise may differ from
the requirements set out in section 2 of this specification (on which the
standard formula is based).

CEIOPS expects that internal model estimates submitted for QIS2 will be of
greatest use in assessing the design of the standard formula modelling
treatments, rather than refining its calibration. Participants are encouraged
to comment on reasons for material differences between their internal
model estimates and the results of the standard formula modelling
treatments, especially where they suspect the latter fail to reflect the true
drivers of risk.
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7.1

7.2

7.3

7.4

7.5

7.6

Section 7

Minimum Capital Requirement

In this section, participants are requested to
e Calculate a transitional MCR based on Solvency I
e Calculate a post-transition MCR based on the SCR standard formula

e Provide information on the additional expenses that would be incurred
in run-off

According to the Commission's Framework for Consultation, the MCR should
be subject to an absolute minimum floor expressed in Euros. This might be
similar to the minimum guarantee fund in the present Life and Non-Life
Directives. However, this aspect is not addressed explicitly in QIS2.

Transitional MCR based on Solvency 1

CEIOPS' advice on Call for Advice No. 9 suggests that a formula based on
the Solvency I requirements should be used to calculate the MCR for a set
transitional period. However, this will need to reflect the Solvency II
methodology for valuing technical provisions.

For non-life business, an assumption is made that changes to the valuation
basis have a limited effect on the results of the formulaic Solvency I
requirements.

For life business, the exercise adopts a shortcut whereby the calculations
are performed on a gross of reinsurance basis.

Data requirements: life

The following input information is required from the Solvency I returns:

CTP; = Current mathematical provisions for non-linked life assurance
CTP, = Current technical provisions for all linked assurance
CTP, = Current technical provisions for linked assurance, insofar as

the insurer bears an investment risk

CTP;, = Current technical provisions for linked assurance, insofar as
the insurer bears no investment risk but the allocation to
cover management expenses is fixed for a period exceeding
5 years

CCR; = Current capital at risk for non-linked life assurance, other

than temporary assurance on death of a maximum term of 5
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years

CCR; = Current capital at risk for temporary assurance on death of a
maximum term of 3 years

CCR;3 = Current capital at risk for temporary assurance on death of a
term more than 3 years but not more than 5 years

CCR,; = Current capital at risk for linked assurance insofar as the
insurer covers a death risk

CRCsyp = Solvency I required capital for supplementary insurance

CRChearn = Solvency I required capital for permanent health insurance
not subject to cancellation

CE;3 = Last year's net administrative expenses pertaining to linked
assurance, insofar as the insurer bears no investment risk
and the allocation to cover management expenses is not
fixed for a period exceeding 5 years

7.7 The following inputs are required using the placeholder valuation

requirements in section 2 of this specification:

TP; = technical provisions for non-linked life assurance

TP, = technical provisions for linked life assurance

TPreatn = technical provisions for permanent health insurance
TPreq = technical provisions for capital redemption operations
Aton = market-consistent value of tontine assets

Approaches to test: life
7.8 Participants should calculate the results of the following formula:

TMCR,;, =0.5¢(0.04¢TP, +0.003¢CR, +0.001eCR, +0.0015 ¢CR,

+CRC,,, +0.04 TP, +CRC, ;s +0.04TP,, +0.01e A,

red

life

+0.04eTP,, +0.01eTP,, +0.25¢CE, , +0.003 ¢CR, )

where

CR, = CCR, .(1 + (CTA —TR) j

(CCR, + CCR, + CCR,)

CR, = CCR, (1 (CTH ~Th) J

" (CCR, + CCR, + CCR;)

CR, = CCR, o (1 + (CTH, —Th) j

(CCR, + CCR, + CCR,)
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TP, =CTP,, o (1 LR ZCTR) L)J

CTP,

TP, =CTP,, » (1 + Mj

CTP,
CR, = CCR, + CTP, - TP,

Data requirements: non-life

7.9 Participants should calculate CRC,, the current capital
Solvency I for their non-life business.

Approaches to test: non-life

required under

7.10 A simple factor is applied to the Solvency I requirement, so that

TMCR,, = 0.5 « CRC,,

Output
7.11 The values of TMCRir. and TMCR,,; should be disclosed separately.
7.12 As alternative results,

TMCR,,., = 2 « TMCR,,. and
TMCR,,, =2 « TMCR,,

should be disclosed.
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7.13

7.14

7.15

7.16

Post-transition MCR

In its answer to Call for Advice No. 9, CEIOPS gave the following working
hypothesis for the MCR:

CEIOPS will develop a simple factor-based formula for the MCR by
simplifying the SCR, possibly by retaining its most significant items, by
using a more straightforward technique for aggregation and by calibrating
the factors to a lower level of confidence.

For a placeholder calculation of the MCR, CEIOPS wishes to test

e the results of the relatively simple, 'robust' modelling approaches for
the SCR, reduced by applying fixed factors; and

e the placeholder correlation assumptions used in the SCR

This means many of the outputs from section 5 of this specification are re-
used for the MCR.

The MCR calculation is divided into components as follows:

l

For the purposes of QIS2, operational risk does not feature explicitly in the
calculation of the MCR.

The capital charges for the main risk components should be combined using
a correlation matrix as follows:

MCR, = [ _CorrMCR™< « MCR, s MCR,

where

MCR = the overall MCR calculation

CorrMCR™ = the cells of the correlation matrix CorrMCR

MCR,, = capital charges for individual MCR risks according to the
MCR. rows and columns of correlation matrix CorrMCR

and the correlation matrix CorrMCR is defined as:
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7.17

7.18

7.19

7.20

CorrMCR= MCR it MCRred MCRire MCRpeaith MCRy
MCR it 1

MCRreq 0.75 1

MCRife 0.25 0.25

MCRpeaith 0.25 0.25

MCR;, 0.25 0.5 0 1

Capital charges for the main risk components should also be combined
assuming full independence:

MCR,= \JMCRZ,, + MCR?

cred + MCRI%fe + MCRfZJealth + MCRr?I

Capital charges should also be combined assuming no diversification effects
between the main risk modules:

MCR,;= MCR,,, + MCR

, +MCR,,. + MCR,_..., + MCR,,

cre heal

The placeholder capital charge for the MCR is given by the results of
applying the correlation matrix, so that:

MCR = MCR,

MCR e market risk component

The capital charges for the sub-risks should be combined using a correlation
matrix as follows:

MCR,,; = \/ 17 CorrMMkt™< e MMkt, MMkt

where

MCR it = the placeholder capital charge for market risk

CorrMMkt™ = the cells of the correlation matrix CorrMMkt

MMKkt,, = capital charges for individual market sub-risks according
MMkt, to the rows and columns of correlation matrix CorrMMkt

and the correlation matrix CorrMMkt is defined as:

CorrMMkt= MMKt MMkt o, MMkt 5r0p MMkt
MMKt; 1

MMkt g 0.75 1

MMKtr0p 0.75 1 1

MMkt 0.25 0.25 0.25 1
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7.21

7.22

7.23

7.24

7.25

7.26

For interest rate risk (MMkt;:), the MCR uses the factor-based approach

under the SCR (Mkt;:;). However, a different shock is applied, so that

Maturity t (years) 1-3 3-6 6-12 12-18 18+
relative change s“(t) 0.3 0.25 0.2 0.15 0.15
relative change s%""(t) -0.25 -0.20 -0.15 -0.1 -0.1

additionally, the following approximation (see section 5) should be used in
all cases:

mod

chen(r, S)~I,eS, D,

The MCR charges for equity, property and currency risk are each calculated
by applying a fixed factor to the 'simple' treatments used under section 5:

MMkt ., = 0.5 o Mkt

MMkt ., = 0.5 e Mkt

prop propl
MMkt ,, = 0.5 e Mkt,,

MCRreq credit risk component

The ratings-based approach under section 5 should be used with application
of a fixed factor, so that:

MCR,,., = 0.5 ¢ SCR

cre credl

MCRire life underwriting risk component

The MCR charge for life underwriting risk is given by applying a fixed factor
to the 'simple' treatment used under section 5:

MCR e_pio = 0.5 o Life,o,

MCR = 0.5 Life,.

life—lapse

MCR =0.5e Life

life—exp expl

The overall MCR charge MCRz for life underwriting risk is calculated from
the sub-risk charges in the same way as in the SCR.

MCRpeaith health underwriting risk component

The MCR charge for health underwriting risk is given by applying a fixed
factor to the 'simple' treatment used under section 5:

MCReon, = 0.5 @ SCR o
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7.27

7.28

7.29

7.30

MCR,, non-life underwriting risk component

The calculation should follow the same structure as the SCR calculation,
except for the following changes.

In each of the LOBs, the estimate P, of the net earned premium in the
forthcoming year should be determined as the previous year’s net earned
premiums (cf. section 5).

In the premium and reserve sub-risk modules, the function p(x) should be
re-specified as

p(x) = 1- (D(No.e - m)

0.1
where
) = cumulative distribution function of the standard normal
distribution
No.o = 90% quantile of the standard normal distribution

In the CAT sub-risk module, the market loss parameter referred to in
section 5 should generally be consistent with a TailVvaR risk measure
calibrated to a confidence level of 90%.
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