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1. Introduction 
1.1. Having regard to Article 104 and 111 of Directive2009/138/EC of the European Parliament and of the Council of 25 November 2009 on the context of the use and prescription of standardised method to calculate undertaking specific parameters (Solvency II)
 are set
Whereas,
1.2. This is related to the process where the undertakings demonstrate to the supervisory authorities that it is appropriate to replace a subset of parameters of the standard formula by undertaking specific parameters, where such parameters shall be calibrated on the basis of the internal data of the undertaking concerned, or of data which is directly relevant for the operations of that undertaking using standardised methods (ref. Art. 104 of the Directive).
1.3. Therefore to fulfil this provision and to improve consistency across Member States on the interpretation and practical application of the methods available to calculate the undertaking specific parameters and notwithstanding the application of the Guidelines developed in “Undertaking Specific Parameters: Data Quality” and “Undertaking Specific Parameters: Approval process” that apply both for solo and group undertakings.
1.4. For the purpose of the Technical Annex:

a) “Accident year” is defined as the year of occurrence of the loss regardless of its reporting year;

b) “Ultimate Loss” is defined as the expected value of all future cash-flows;

c) “Aggregate loss for accident year t at the end of financial year x for a given LoB” is defined as the sum of cumulative payments and claim provisions for accident year t at the end of year x for the relevant Line of Business.

2. Draft technical standards
2.1. Technical standard 1 – Scope (Article 104 of the Directive)
The guidelines 2 to 4 shall apply whether an undertaking is applying or an undertaking is required to use an undertaking specific parameter as defined in the Article 104 of the Directive 2009/138/EC. 
2.2. Technical standard 2 – List of Methods (Article L2 196 USP1)
For the purpose of guideline 3 to 7, the list, as set out in the technical annex, from which the undertaking shall choose a method from is the following:

a) “Premium Risk Log-Normal” for Premium Risk;

b) “Reserve Risk – Log-Normal” for Reserve Risk;
c) “Reserve Risk – Triangle Method - Paid” for Reserve Risk;

d)  “Revision Risk” for Revision Risk;

e) “NP Factor per LoB” for Non Proportional Reinsurance adjustment factor;

2.3. Technical standard 3 (Article 111 of the Directive and Art. L2 198 USP3) 
When an undertaking chooses a technique from the list of techniques presented in the technical annex and the application of this technique is approved by supervisory authorities, it shall for each calculation of the parameter:

- follow the calculation as set out in the technical Annex;

- ensure that data used comply with the data requirements referred in the technical Annex; and

- verify that the assumptions underlying the methodology are met..
2.4. Technical standard 4 – Credibility factor (Article L2 199 USP4)
When an undertaking chooses a technique from the list of techniques presented in the technical annex and the application of this technique is approved by supervisory authorities, it shall apply the following credibility factor to the result of the application of the method, where t represents the time length of the data the method has been applied on:

(1) For segments 1, 5 and 6 as referred to in Annex NLUR1 of Regulation N°.../...:

	Time length t
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	≥15

	Credibility factor c
	34%
	43%
	51%
	59%
	67%
	74%
	81%
	87%
	92%
	96%
	100%


(2) For other segments referred to in Annex NLUR1 of Regulation N°.../... and segments referred in Annex HUR1 of Regulation N°.../...:

	Time length t
	5
	6
	7
	8
	9
	≥10

	Credibility factor c
	34%
	51%
	67%
	81%
	92%
	100%


In accordance with article 199 Article USP4 of Regulation N°.../..., the undertaking shall derive its parameter by applying the following formula:
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where c are the credibility factors various by the undertaking’s length of data; [image: image2.wmf]U
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 are undertaking specific parameters estimated by undertaking data; [image: image3.wmf]M
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 are the standard parameters provided in the Regulation N°.../....

3. Technical annex: Standard Methods
	3.1 Premium Risk Log-normal 
General description 

3.1.1. The terms set out below are defined as follows:

· Inputs
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Earned premium as exposure by accident year t and LoB
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Aggregate loss after the first year of development by accident year t and LoB

· Outputs
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Expected loss ratio by LoB

[image: image9.wmf]d


Mixing parameter (between 0 and 1) which is the result of the optimization process.
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Undertaking-specific estimate standard deviation for premium risk

3.1.2 The assumptions are that for any particular undertaking, any year and any LoB: 
· Expected aggregate loss is proportional to exposure: [image: image11.wmf]t
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· Variance of aggregate loss is quadratic in exposure:
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When ( = 0 the variance becomes proportional with exposure and when ( = 1 it becomes proportional with the square of exposure.

· Aggregate loss after one year follows a Lognormal distribution

· Maximum likelihood estimation is appropriate.
3.1.3. An aggregate loss y with parametric functions for mean and variance can be related to a lognormal distribution with mean and variance ( and ( for log(y) as follows:
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From this we can express the mean ( and the variance ( as:
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Writing 
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where 
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 denotes summation over 
[image: image20.wmf].

,

,

1

T

t

L

=

 This three-dimensional function can be  reduced by rewriting:
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that results in:
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This expression allows analytical optimisation with respect to (, conditionally on ( and (:
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resulting in a two-dimensional concentrated estimation criterion function:
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that must be minimised with respect to (  and 
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It may happen, especially when there is little variation in the exposure through time, that the optimal value for ( occurs at 0 or 1. One should also make sure that a global optimum is identified. This may be done by exploring several optimisations with different starting points for ( and (. At the global optimum we have estimates for ( and ( that should be used in the optimal expression for (. In order to get an approximate unbiased expression, we multiply this by a correction factor to get finally the volatility:
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3.1.4. The data used shall be yearly and meet the following requirements:

· Data shall reflect the premium risk that is covered in the line of business during the next accident year, in particular in relation to its nature and composition.

· Data shall be purged for catastrophe claims to the extent that they are addressed in the non-life or health catastrophe risk submodules.

· Aggregate loss shall include expenses.


	3.2 Reserve Risk – Log-Normal 
General description 

3.2.1. For runoff reserve risk, the premium risk USP Lognormal calculation can be applied under appropriate redefinition and interpretation of the various symbols. Financial (accounting) year will occur in this context. 

We only need to redefine the earlier input symbols with a new interpretation:

· Inputs
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Total claims provision at the start of financial year t by LoB
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For the accident years <t, during financial year t by LoB, incremental claim payments plus updated claims provision.
· Outputs

(
Runoff ratio by LoB

Additional Requirements and Considerations 

3.2.2. The data used shall be yearly and meet the requirements as stated in premium method. 

· Historical claims data shall be transformed using the relevant past and the next twelve months reinsurance and risk mitigation in such a way that the resulting notional SCR of the modelled line of business is appropriate in the meaning of Article 101 of the Directive. In particular, the transformed data shall be representative of the risk in the next twelve months.



	3.3 Reserve Risk – Triangle method - Paid
3.3.1. The analysis should be performed using the net paid triangle. 

This approach is based on calculating the mean squared error of prediction (MSEP) of the claims development result over the one year and fitting a model to these results.

3.3.2. The terms set out below are defined as follows:
Inputs
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Cumulative claims for accident year i, development year j, where
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Outputs


[image: image35.wmf]j

f


Development factor in development year j
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Volatility factor in development year j
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Development factor estimate in development year j, estimated with information up to time t.
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Cumulative claim estimate in accident year i, development year j, estimated with information up to time t.
Assumptions

3.3.3. Assumption 1

Cumulative claims,
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, in different accident years are independent. 

Note that this assumption can not be met if there are any calendar year effects, such as major changes in claims handling or case reserving.

3.3.4.  Assumption 2

Cumulative claims,
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Note that this assumption requires cumulative claims to be positive.

3.3.5 Results
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Where,
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Define,

CLPCO
The best estimate for claims outstanding by LoB

estimated via the Chain Ladder method

Therefore the standard derivation of reserve risk factor is:
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3.3.6. Additional Requirements and Considerations 

The data used shall meet the following requirements:

· The estimation shall be made on complete claims triangles for payments. Data shall be yearly and recent enough.

· The undertaking shall be able to explain the impact of the duration of the portfolio on the resulting volatility and be able to demonstrate, in particular for long term risks, how the obtained volatility is reflecting its risk profile.

· The data shall reflect the reserve risk that is covered in the line of business during the next year, in particular in relation to its nature and composition.

· Best estimates and payments or incurred shall be net of reinsurance. It is preferred undertakings use net data to calculate the USPs directly. The net data shall be calculated from gross data. The relevant past and next twelve months reinsurance shall be applied in such a way that the resulting notional SCR of the modelled line of business is appropriate in the meaning of Article 101 of the Directive.
· All data used shall be adjusted for any trends which can be identified on a prudent, reliable and objective basis.

· The payments shall include expenses.




	3.4 Shock for revision risk

General description 

3.4.1. Revision risk is intended to capture the risk of adverse variation of an annuity’s amount, as a result of an unanticipated revision of the claims process. This risk shall be applied only to annuities and to those benefits that can be approximated by a life annuity arising from non-life claims (in particular, life assistance benefits from workers’ compensation LoB). The undertaking-specific shock for revision risk is restricted only to workers' compensation or to annuities which are not subject to significant inflation risk. This restriction stems from the assumption in the calculation procedure, that the number and severity of revisions are independent. In the case of inflation the number and severity are usually dependent because the value of inflation determines which annuities will be revised and the severity of this revision.

3.4.2 On the computation of this risk charge, the impact on those annuities for which a revision process is possible to occur during the next year (e.g. annuities where there are legal or other eligibility restrictions shall not be included) shall be considered. Unless the future amounts payable are fixed and known with certainty, all those benefits that can be approximated by a life annuity (life assistance) are also subject to revision risk.

3.4.3 In order to derive undertaking-specific parameters for revision risk, undertaking concerned shall use time series of annual amounts of individual annuities (life assistance benefits) in payment in consecutive years, during the time horizon in which they are subject to revision risk.

3.4.5. Inputs:

μX
the historical average absolute change of individual annuities (or life assistance benefits)

σX
the historical standard deviation of absolute change of individual annuities (or life assistance benefits), estimated by means of the standard estimator

E

N)

estimate of number of individual annuities (or life assistance benefits) for which a revision process occurs during the forthcoming year; the estimate shall be derived by

● estimating the average percentage of individual annuities (or life assistance benefits) for which a revision process occurred (average percentage of revised annuities = average (number of revised annuities in year t-s / number of annuities at the beginning of year t-s),

● multiplying the average percentage of individual annuities (or life assistance benefits) with number of annuities at the beginning of year t exposed to revision risk.
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, where

At-s denotes number of annuities at the beginning of year t-s exposed to revision risk,

Nt-s denotes number of revised annuities in year t-s,

S denotes the length of time series (in years)

If a volume measure other than number of annuities at the beginning of year appears to be statistically more appropriate and this can be justified by the undertaking, the volume measure may be replaced in the above procedure.

σN
the historical standard deviation of number of individual annuities (or life assistance benefits) for which a revision process occurred), estimated by means of the standard estimator

3.4.6. Calculation:

· For each calendar year t, identify the set of annuities (or life assistance claims) that were exposed to revision risk during the whole year. Include also those individual annuities that were exposed only during a part of the year, but where an upward revision has effectively occurred in that period. Annuities (or life assistance claims) that entered or exited the books during the period (e.g. new claims, death of the beneficiary) shall be excluded.

· Statistical fitting techniques shall then be applied to these sets of observations, with the objective to fit a theoretical probability distribution to the relevant random variable Rev describing the 1-year absolute change in the annual amount of annuities (or life assistance claims) at the portfolio level.

· Undertakings are expected to validate the goodness-of-fit of all the distributions and assumptions made, using the sets of observations above derived. Particular attention shall be paid to the robustness of the fitting techniques to the tails of the distributions. Non satisfactory results in these tests would be sufficient conditions to reject the request to use the undertaking specific parameter under analysis.

· The next step is to calculate the mean and standard deviation of the distribution of Rev using the appropriate and unbiased estimators and the sets of observations.

· The relevant size of the shock (Revshock) is then given by the difference between the quantile 99.5% of the distribution 
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divided by the average. In this step, it shall be confirmed that the ‘average’ rate of revision assumed in the best estimate calculation is consistent with this result.

The calculation of undertaking-specific revision shock in revision risk is based on the assumption that the frequency and the severity of revision depend on a random variable θ which represents the random in the frequency process as well as in the severity of revision.

As:
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 shall be derived using simulation. The undertaking shall:
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IV. repeat 1000 times steps I – III, which means calculate [image: image71.wmf]j
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Additional Requirements and Considerations 

3.4.7. The additional data requirements for this undertaking-specific parameter are that:

· The goodness-of-fit of the distributions and assumptions to the sets of observations shall be considered satisfactory. In particular, the estimates of the average, standard deviation and 99.5% quantile of the Rev distribution shall be sufficiently robust.

· The number of available historical years, and the number of annuities (or life assistance claims) within each year shall be sufficiently large to allow for statistically credible results.

· The mix of types of annuities (or life assistance claims) shall be relatively comparable across different years and shall be representative of the current portfolio.

· There shall not be structural changes in the environment, which could lead to a significant change in the behaviour of the revision risk drivers (e.g. change in legislation), both during the historical period and when compared with the expectations for next year.




	3.5 NP Factor per LoB 
3.5.1. For the purpose of this annex "excess of loss reinsurance contract" shall also denote arrangements with special purpose vehicles that provide risk transfer which is equivalent to that of an excess of loss reinsurance contract.

3.5.2. An excess of loss reinsurance contract for a segment shall be considered recognisable if it meets the following conditions:

(a) it provides, to the extent that losses of the ceding undertaking that relate either to single insurance claims or all insurance claims under the same policy during a specified time period are larger than a specified retention, complete compensation for such losses up to a specified limit or without limit, (per risk excess of loss reinsurance);

(b) it covers all insurance claims that the insurance or reinsurance undertaking may incur in the segment during the following 12 months;

(c) it allows for a sufficient number of reinstatements;

(d) it applies to the gross claims, without deduction of recoverables from other reinsurance contracts or special purpose vehicles; 

(e) it meets the requirements set out in Articles SCRRM1 to SCRRM3 and SCRRM5.

3.5.3. For the segments 1 to 9 set out in Annex NLUR1 and the segments 1 to 3 set out in Annex HUR1 the adjustment factor for non-proportional reinsurance of a segment shall be calculated as set out in paragraphs 4 to 13. 

3.5.6. Gross claim amounts are assumed to follow a lognormal probability distribution with density function:
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3.5.7. The first and second raw moment are given by:
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3.5.8. The excess of loss reinsurance is designed by barrier values 0 < b1 < b2 < b3 = ∞ that define three layers: [0,b1), [b1,b2) and [b2, ∞). The second layer has capacity (b2 – b1). 
3.5.9. We define for 
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Here N( ) denotes the standard Normal cumulative probability function.
When l = 3 we have μ3 = μ and ω3 = ω. 

3.5.10. Where insurance and reinsurance undertakings have concluded a recognisable excess of loss reinsurance contract for a segment, the adjustment factor NP for non-proportional reinsurance of the segment shall be equal to the following:
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When the second layer is unlimited this boils down to:
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3.5.11. The parameters ( and ( are estimated by the methods of moments as :
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from which follow 
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Here n denotes the number of insurance claims that were reported to the insurance or reinsurance undertaking in segment s during the last 
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 denote the ultimate claim amounts as estimated in the year they were reported. The ultimate claim amounts shall be gross, without deduction of the amounts receivable from reinsurance contracts and special purpose vehicles. Where according to the conditions of the recognisable excess of loss reinsurance contract several of those insurance claims would have been considered together in order to assess whether the amount of claims are larger than the retention of the excess of loss reinsurance contract these claims shall be considered as a single claim.   
Additional Requirements and Considerations 

3.5.12. Where insurance and reinsurance undertakings have not concluded a recognisable excess of loss reinsurance contract for a segment, the adjustment factor for non-proportional reinsurance of the segment shall be equal to 1.

3.5.13. Where insurance and reinsurance undertakings have concluded several recognisable excess of loss reinsurance contracts and their combined reinsurance cover meets the requirements set out in paragraph 2, then they shall be considered as one recognisable reinsurance contract for the purpose of the calculation set out in paragraphs 4 to 10. 

3.5.14. Where an excess of loss reinsurance contracts meets the requirements set out in points (a) to (c) and (e) of paragraph 2 and does not apply to gross claims referred to in point (d) of paragraph 2, but to claims after deduction of recoverables from certain other reinsurance contracts and special purpose vehicles, then it shall also be considered as recognisable and the adjustment factor for non-proportional reinsurance shall be calculated in the same way as set out in paragraphs 4 to 11 but with the following change:

the ultimate gross claim amounts 
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 referred to in paragraph 9 are after deduction of the amounts receivable from the certain reinsurance contracts and special purpose vehicles.   

3.5.15. Irrespective of paragraph 3, insurance and reinsurance undertakings may use an adjustment factor for non-proportional reinsurance of 1 for any of the segments 1 to 9 set out in Annex NLUR1 and any of the segments 1 to 3 set out in Annex HUR1 to calculate the non-life and NSLT health premium and reserve risk sub-module.

For the segments 10 to 12 set out in Annex NLUR1 and segment 4 set out in Annex HUR1, the adjustment factor for non-proportional reinsurance of a segment shall be equal to 1.

3.5.16. In the situation that non-proportional reinsurance is purchased by homogenous risk group, the adjustment factor should be estimated as follows: the adjustment factor NPss should be calculated by segment by using the formula set in above. The individual adjustment factors estimated by a homogenous risk group level should be weighted by the premium volume measure specified in Article 82 at a homogenous risk group level, in order to derive the non-proportional reinsurance adjustment for the segment; i.e.
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 where V(prem, ss) is calculated in accordance with Article 82, at homogenous risk group level.




4. Explanatory Text

4.1 Technical standard 2 – List of methods

In accordance with Article 196 USP1 of the (Level 2) delegated acts, insurance or reinsurance undertakings are not allowed to use Methods a) (gross premium risk) and e) for the same segment.
4.2 Technical standard 4 – Credibility factor
The credibility factors for QIS3 were initially calibrated with historical data using Bühlmann-Straub Model. The results were then adjusted by expert judgements in order to better reflect the EU market. Considering that they have been tested by the QIS5 and the background of relevant statistical and expert judgements, we have decided to use the same credibility factors.

4.3 Technical Annex – Cap of the length of Data to 20 years
The Technical Annex has been written in order to be to some extent consistent with the Calibration exercise. This provision has been applied in particular regarding the treatment of data in the different methods.
5. Regulatory annex: Directive and L2 extracts.

Article111(1) of the Directive
“(j) the subset of standard parameters in the life, non-life and health underwriting risk modules that may be replaced by undertaking-specific parameters as set out in Article 104(7);

(k) the standardised methods to be used by the insurance or reinsurance undertaking to calculate the undertaking-specific parameters referred to in point (j), and any criteria with respect to the completeness, accuracy, and appropriateness of the data used that must be met before supervisory approval is given;”
Article 104(7) of the Directive
“Subject to approval by the supervisory authorities, insurance and reinsurance undertakings may, within the design of the standard formula, replace a subset of its parameters by parameters specific to the undertaking concerned when calculating the life, non-life and health underwriting risk modules. 

Such parameters shall be calibrated on the basis of the internal data of the undertaking concerned, or of data which is directly relevant for the operations of that undertaking using standardised methods. 

When granting supervisory approval, supervisory authorities shall verify the completeness, accuracy and appropriateness of the data used.”
Recital L2 56 [IM37] “In order to be able to advise the Commission on future revisions of correlation parameters on the basis of suitable empirical information, EIOPA shall receive appropriate data from supervisory authorities. Supervisory authorities shall in any event receive this data from insurance and reinsurance undertakings as part of the information which is to be reported to supervisors given that it will be necessary for the purposes of supervision from the perspective of informing the use of supervisory tools such as capital add-ons, requirements to use models and undertaking specific parameters. The information could include items such as changes in assumed mortality rates, lapse rates, expense assumptions for life obligations and combined ratios or provision run-off ratios for non-life insurance obligations and shall not therefore result in additional burdens for undertakings.”
Article L2 200.(7) “The administrative, management or supervisory body of the insurance or reinsurance undertaking shall confirm to the supervisory authorities each time the Solvency Capital Requirement is calculated whether there have been any material changes to the information included in the application. Where applicable, the insurance or reinsurance undertaking shall provide relevant details of the change to the supervisory authorities and the actions the undertaking has taken to fulfil the requirements to use the undertaking specific parameter.”
Article L2 200.(10) “The supervisory authorities shall withdraw the approval to use the undertaking specific parameter where the requirements for its use are not met and compliance with the requirements is not restored within three months.” 

Article L2 288.2.c “information on whether and for which risks the undertaking is using simplified calculations or undertaking specific parameters pursuant to Article 104(7) of Directive 2009/138/EC,in the standard formula or a partial or a full internal model;”
Article L2 297.5.b “information of the activities performed during the reporting period to ensure the on-going appropriateness of the design and operation of any internal model, or of undertaking specific parameters, used for the calculation of the undertaking’s Solvency Capital Requirement, together with any plans for future developments in this regard;”
� 17 December 2009, Official Journal L 335
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