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1 Introduction and Scope
The Solvency II regulation provides that EIOPA may develop draft technical standards in the areas specifically set out in the relevant legislation to be submitted to the Commission for adoption. Areas that are selected are those in which consistent technical rules will contribute significantly and effectively to the achievement of the objectives of the relevant legislation, building a single set of harmonised rules and avoiding unduly complicated regulation and enforcement. 

One of the areas where EIOPA is developing a technical standard, is in establishing standard deviations in relation to specific national legislative measures of Member States which permit the sharing of claims payments in respect of health risk amongst insurance and reinsurance undertakings and which meet detailed criteria. EIOPA is currently in the process of developing the implementing technical standards (ITS). 
This document is intended to give stakeholders an early opportunity to provide comments on EIOPA’s development on the calculation of standard deviations for qualified health risk equalisation systems (HRES) for the purpose of facilitating the calculation of the health underwriting risk module.
2 Legal background and objectives

According to article 109(a) the Directive, “for the purpose of facilitating the calculation of the health underwriting risk module referred to in Article 105(4), EIOPA shall develop draft implementing technical standards establishing […] standard deviations in relation to specific national legislative measures of Member States which permit the sharing of claims payments in respect of health risk amongst insurance and reinsurance undertakings and which meet detailed criteria”
Following this, Article 111 of the Directive states that “the Commission shall adopt implementing measures providing for the following … the detailed criteria that the national legislative measures arrangements shall meet, and the requirements for the calculation of the standard deviation for the purpose of facilitating the calculation of the health underwriting risk module referred to in Article 109a(2);…”.

To ensure a consistent approach in the determination of standard deviations for standard deviations for qualified health risk equalisation systems (HRES), it is considered important to set out the method set out in this paper for the determination of the standard deviations.
The following is considered to be an important objective that should kept in mind when developing:

Consistency: To improve consistency between the calibration of the pan-European parameters and parameters of business subject to a Health Risk Equalisation System the same methodology for the calculation of the standard deviation should apply.
3 Calculation of standard deviations for Health Risk Equalisation Systems
To improve consistency across Member States on the interpretation and practical application of the method to calculate standard deviations in relation to specific national legislative measures, the method of calculation should be harmonised. Therefore EIOPA is planning to calculate the standard deviations for NSTL health premium and reserve risk in Solvency II for business that is subject to a Health Risk Equalisation System shall be calculated according to the methodology as set out below.
For the purpose of the calculation method, we define: 
1) Accident year: year of occurrence of the loss regardless of its reporting year

2) Aggregate loss: sum of payments in the first development year plus claims provision at year end (gross loss year-end concept) and/or cumulative payments plus most actual claims provision (gross current estimate concept)

	Name 
Premium Risk Lognormal 

General description 
This procedure conforms to the method of lognormal premium risk, as performed with the calibration of non-life volatility. The terms set out below are for any line of business subject to HRES and are defined as follows.

· Inputs
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Earned premium as exposure for accident year t and insurance portfolio i
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Aggregate loss for accident year t and insurance portfolio i
Both earned premium as aggregate loss should incorporate effects of the HRES.

· Outputs


[image: image7.wmf]i

b


Expected loss ratio for insurance portfolio i
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Mixing parameter (between 0 and 1)
(
HRES estimate standard deviation for premium risk
In what follows, double summation over i and t will be denoted by 
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. The total number of observations will be indicated simply by n instead of 
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The assumptions are that for any particular undertaking and any accident year: 

· Expected aggregate loss is proportional to exposure:  
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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 follows a lognormal distribution

· Maximum likelihood estimation is appropriate.


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 health catastrophe risk submodules.

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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 the estimation criterion function follows as:
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This (I+2)-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 (I+1)-dimensional concentrated estimation criterion function:
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that must be minimised with respect to (  and 
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One should 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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Here lnΓ denotes the logarithm of the Gamma function.

Compliance Analysis 

The appropriate standard deviation for a portfolio of size x results as:
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A common calibrated level of the standard deviation can be expressed as a multiple of the unbiased estimate for the appropriate standard deviation of an average sized portfolio
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. Whatever the choice of (  it will imply that the SCR will be too large for the larger portfolios and too small for the smaller ones. The question arises when and how often this occurs and to what degree. An undertaking with portfolio size xi will be compliant when:
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  where   
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In the industry there are (observed) portfolio sizes, denoted and ordered as:
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implying
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We define the Boolean indicator as a function of ( :
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and define a family of compliant shares depending on a further control parameter ( :
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This ratio can be interpreted as:


(=0
compliant share of portfolios in the industry 


with security level (0.995 when the SCR is calculated according to 
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(=1
compliant share of policyholders that are insured by undertakings 
with security level (0.995 when the SCR is calculated according to 
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This compliant share is a right-continuous step-function of ( that increases from 0 to 1:
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When the statistical estimate for ( equals 1 each portfolio is compliant as soon as 
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and the step function boils down to the simple form: 
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When calibrating one may single out a representative portfolio size, such as population mean, median or other, calculate the corresponding standard deviation that implies a value for ( that defines the level of the compliant share 
[image: image41.wmf]).
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The choice of ( could also be made by having it satisfy an acceptable level of 
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and solving for (.  Unfortunately, as 
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is a step-function it does not have a straight-forward inverse. If we replace 
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 by a piece-wise linear function by linking the points of increase this numerical problem can be settled:
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Solving 
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gives:
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	Name 
Reserve Risk – Lognormal 
General description 
For runoff reserve risk, the premium risk HRES 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:
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Total claims provision at the start of financial year t as exposure for insurance portfolio i
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Aggregate loss for accident years <t, incurred during financial year t for insurance portfolio i, that is: incremental claim payments plus updated claims provision. 

Additional Requirements and Considerations 
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.
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