QIS1 – country report for Denmark (16/1-2006)
1. General observations and conclusions

The Danish insurance industry has strong reservations as to the methodology of the QIS1 (CFA 7) approach to the valuation of the technical provisions. The opposition is due to two fundamental views:
· Technical provisions should be measured at the market value of liabilities, including a Market Value Margin, and exclude any additional prudential margins. Where market values are not readily available, a market consistent approach should be applied. The Market Value Margin should not be based on some arbitrary confidence level, but be properly defined. 
This fundamental view on the valuation of insurance liabilities is in line with the view expressed in the unified statement of (Joint Paper) from the European insurance industry (CEA and CRO Forum) on solutions to major issues for Solvency II.
· Calculations of the requested percentiles would mean that new models and methods should be developed, which allow for determining the distribution of the insurance liabilities. This would require a substantial amount of work and the results would not measure up to the work performed. The models would involve a large number of parameters and assumptions and the results would rely heavily on the specific assumptions that have been introduced. The results would hence be hard to interpret, difficult to compare and the individual company could more or less get the results it wants. 
As a consequence of these industry views – and the fact that the requirements of QIS1 are challenging given the tight deadline - none of the Danish insurance companies have wanted to (been able to) perform the requested QIS1 calculations. 
The Danish insurance industry has however been keen on contributing to QIS1 and through this channel exert an influence on CEIOPS and ultimately on the Solvency II Directive. The specific contributions of the Danish life and non-life insurance companies respectively - in the form of calculations and considerations related to methodology - are described in part 1A and 1B below. 
The most important message from the Danish insurance industry in QIS1 is however the one implicit in the fundamental views above: The results of the calculations performed in QIS1 are – due to the lack of clear guidance – hard to interprete and compare between companies. The confidence level approach is not suitable in a framework which rests on economic valuation principles. CEIOPS should be very careful when comparing the results obtained from companies using different models and assumptions. 
The Danish FSA believes the information transmitted may be of value for the QIS1.

1A. Life Insurance

The life insurance industry has suggested an alternative scenario based approach (outline of the proposal was sent to the QIS Task Force on 30 November 2005) and 4 life insurance companies have as their contribution to QIS1 performed some illustrative calculations in accordance with this alternative approach.
The industry argues that the alternative approach (described in part 2A below) offers the following crucial advantages over "the percentile approach": 
· It is considerably more simple and transparent – and in that sense more honest 
· The main assumptions can be clearly communicated
The industry argues further that the alternative calculations performed for the purposes of QIS1 illustrate:

· That the distri​bution and percentiles are highly dependent on the assumed future development of the mortality – the 75th percentile under one distribution might be the 90th distribution under another
· That the effect of changes in mortality is highly dependent on the future development of interest rate levels – underlining the interdependent effects of changes in the underlying mortality, future interest rate levels and possibly other parameters
· Hence that the percentile approach will not adequately reflect the economic approach in the sense that the difference between the chosen percentile and the best estimate will in general not reflect the Market Value Margin
The calculations performed by the life insurance industry are purely illustrative and the derived percentiles cannot be used as indications of the implications of calculating the technical provisions according to a 75 % or 90 % level of confidence. 
1B Non-life insurance
While none of the Danish non-life insurance companies wanted to (was able to) make an exhaustive answer to the QIS1 package, it was recognized that it would be possible to give an indication of the implications of calculating the technical provisions according to a level of confidence through simple calculations based on run-off results/run-off triangles. 
Against this background, 3 large companies agreed to participate in QIS1 given that the Danish FSA performed the calculations. This division of labour was decided as a pragmatic approach reflecting the fact that all necessary figures were readily available in a system the Danish FSA uses in examining the adequacy of technical provisions in individual non-life insurance companies. The division of labour does not reflect an inability of the participating large companies to perform these calculations themselves. But the usefulness of performing the calculations is brought into question.
The overall conclusions from the simplified calculations – described in part 2B – are:

· The derived percentiles from method 1 (using historical run-off results) are in line with the internal assessments of the participating companies of risks within the claims reserves and in that sense give a good first indication of the implications of calculating the technical provisions according to the selected levels of confidence 

· Even though the percentiles derived from method 1 are in the right neighbourhood for the selected lines of business, one should not attach too much weight to these results. This is – among other things – due to weaknesses in the simplified methodology and the fact that essential lines of business have not been included in the calculations

The results of the calculations are only representative for large Danish companies. 

2. Quantification of the technical provisions

Table 1A: Summary statistics – number of participating firms and market shares by provisions
	
	Number of firms
	Market share

	Totals for all participating firms
	Small
	Medium
	Large
	Total
	Total %

	Life insurance
	1
	1
	2
	4
	37 %

	Non-life insurance
	0
	0
	3
	3
	56 %

	Reinsurance
	0
	0
	0
	0
	0 %

	Total number of firms
	1
	1
	5
	7
	


2A. Life insurance 

General information:
· 4 Danish life insurance companies have participated in QIS1

· 3 companies have reported based on the situation at December 2005 (at the time they performed the calculations), while 1 company has reported based on the situation at 31 December 2004 

· The companies have all reported for the legal entity (on a solo basis)

· The companies have only reported gross of reinsurance. However, the actual reinsurance cover is negligible
· The companies have all applied the Danish swap rates for 31-12-2004 enclosed in the QIS1 package 

· The calculations have not been performed for separate risk groups 

Methodology:

Using a best-estimate basis, the participating life insurance companies have calculated:

1. Market value of benefits less premiums

2. Market values of benefits, given that the policyholder turns the policy into a free-policy (pre-paid) today 

3. The value of the policyholder’s account

4. The total life insurance liability (determined as the maximum of 1-3)

In the Danish accounting rules, these calculations are performed on policy level, that is, without aggregating the portfolio. These market values are typically not calculated via a simulation model, but rather via direct calculation of expected present values obtained by discounting expected guaranteed payments with the current interest rate curve (Danish swap rates). 

In the calculations, the companies have used the actuarial assumptions from their respective market valuation bases. 

For the purposes of QIS1 the companies have calculated the market value of the liabilities (based on the guaranteed benefits according to the Danish accounting rules) under various fixed mortality scenarios by assuming a change in the mortality rates of +/- 10 %, +/- 20 % and +/- 30 % and determined the life insurance liabilities in each of these different scenarios (table 2). 

The companies have - for purely illustrative purposes – included two sets of assumptions concerning the probability of the above-mentioned mortality scenarios (table 3) and thereby derived the requested percentiles. As a consequence of the participating companies' above-mentioned assessment of the difficulties involved in predicting future mortality with reasonable precision, it should be underlined that they have not tried to find a "correct" distribution function in this context. 

The calculations have been performed for the current interest rate curve (table 4A) and +200 bp. (table 4B) in order to underline that the effects of changes in the underlying mortality depend on the future interest rate levels. 

Calculations:

Table 2: Life insurance liabilities and market value (MV) for paid-up benefits in various mortality scenarios. Calculations for current interest rate curve and current level + 200 bp (1.000 €)
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In the most negative mortality scenario – a decrease in mortality of 30 % - the combined life insurance liabilities of the 4 participating companies increase by just less than 4 %. The impact of the changes in mortality is very different for the individual companies. For the 4 participating companies the impact of a decrease in mortality of 30 % varies between less than 1 % and about 9 %. That is to say that one company is relatively immune to changes in mortality, while changes in mortality have a significant effect in another company. 
Shocking the interest rate curve with +200 bp does to a large extent neutralize the effect of changes in mortality. The effect of a decrease in mortality of 30 % would thus result in an aggregate increase of life insurance liabilities of less than 2 %. That is to say that the +200 bp change in the interest rate level would more than halve the effect of the decrease in mortality of 30 %.  
Table 3: Examples of probability distributions for mortality scenarios
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As mentioned above, the probability distributions in table 3 are only chosen to illustrate the effect of different distributions – the companies have not tried to find a "correct" distribution in this context. 
Table 4A: Derived percentiles at current interest rate level (1.000 €)
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Distribution function 1 is the more favourable of the two probability distributions for mortality scenarios in table 3. Applying this distribution the derived 75 % percentile for total liabilities would exceed the best estimate by 0,5 %, while the derived 90 % percentile would exceed the best estimate by 1,6 %. Applying the less favourable distribution function 2 the corresponding figures would be 2 % and 3 % respectively. 

For the 4 participating companies the derived 90 % percentile exceeds the best estimate by between 0,1 % (distribution 1) and about 7 % (distribution 2).
Table 4B: Derived percentiles at current interest rate level + 200 bp (1.000 €)
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Shocking the interest rate curve with +200 bp, the results would reduce the difference between the best estimate and the percentiles. Applying distribution 1 the percentage differences would be 0,2 % and 0,6 %. Applying distribution 2 the percentage differences would be 0,7 % and 1,2 %.

For the 4 participating companies the derived 90 % percentile exceeds the best estimate by between just over 0,0 % (distribution 1) and about 1,5 % (distribution 2).

On the face of it, the derived percentiles are close to the best estimate in the illustrative calculations above. However, compared to the current capital requirements, the difference between best estimate and the percentiles is quite significant. At current interest rate level (table 4A), the difference between best estimate and the 90 % percentile (in the least favourable distribution 2) corresponds to 70 % of the current capital requirement for the 4 participating companies on aggregate. For one of the participating companies the difference between best estimate and the 90 % percentile corresponds to 160 % of the current capital requirement. 
Having devoted some time to interpreting the figures in the tables above, it should be remembered that the calculations performed by the life insurance companies are purely illustrative and do not give any indication of the implications of calculating the technical provisions according to a 75 % or 90 % level of confidence.

2B. Non-life insurance

General information:

· 3 Danish non-life insurance companies have participated in QIS1

· The Danish FSA has performed calculations based on the situation at 31 December 2004 

· The calculations have been performed on a group level. The 3 non-life insurance companies are composed of 3-4 legal entities involved in non-life insurance activities

· The calculations have only been performed gross of reinsurance 
· The calculations have been performed for 4 separate lines of business
Methodology: 
The Danish FSA has used two simple statistical methods and performed the calculations separately for 4 lines of business:

· Single accident and sickness

· Motor, third party liability 

· Insurance on buildings

· Private insurance

Outstanding claims provisions for these 4 lines of business amount to roughly 44 % of total outstanding claims provisions in the 3 participating companies.
The lines of business chosen are all sufficiently large to make them applicable for the calculations performed and together the 4 lines of business represent both long-tailed and short-tailed business. 

Method 1: Run-off results:

The percentiles are calculated from the distribution of the historical run-off results for large Danish non-life companies in the period from 1995 to 2004. The method assumes independence between companies and years. 

Method 2: Run-off triangles:

This method uses a simulation approach to the development factors derived from the run-off triangle of paid claims. From the run-off triangle the empirical mean and standard deviation are calculated. The run-off triangle consists of data from the period from 1995 to 2004. The development factors are assumed to be normally distributed with the empirical mean and standard deviation and independence between years is assumed. By simulating the development factors the future payments and the technical provision can be calculated. The simulation is performed 50.000 times and the percentiles are calculated from the distribution of technical provisions.  

The Danish FSA recognizes several weaknesses in the assumptions and methodologies in both method 1 and 2. Especially in method 2, using the run-off triangle of paid claims ignores a company's capability of adapting the level of provisions to (predictable) changes in the payment pattern. 
Calculations:

The figures in the tables below are not an aggregation of the results for the individual companies, but figures for a "standard company" of roughly the same size as the 3 participating companies.
Table 5A: Derived percentiles from method 1: Run-off results (1.000 €) 
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Table 5B: Derived percentiles from method 1: Run-off results (percentage difference 
between current liabilities and percentiles) 
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Table 6A: Derived percentiles from method 2: Run-off triangles (1.000 €) 
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Table 6B: Derived percentiles from method 2: Run-off triangles (percentage difference 

between current liabilities and percentiles) 
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Overall comments from the participating companies:
The derived percentiles from method 1 are in line with the internal assessments of the participating companies of risks within the claims reserves and in that sense give a good first indication of the implications of calculating the technical provisions according to the selected levels of confidence. 
One of the three participating companies has supplemented the simplified calculations performed by the Danish FSA with its own calculations. In these calculations the company has applied bootstrapping (overdispersed poisson) to run-off triangles for the period 1995-2004. The results obtained are quite close to the results obtained from method 1.  

Even though the percentiles derived from method 1 are in the right neighbourhood (for the selected lines of business), one should not attach to much weight to these results. This is – among other things – due to weaknesses in the simplified methodology (cf. remarks in part 3.2) and the fact that essential lines of business have not been included in the calculations. 
The different results obtained from method 1 and 2 respectively illustrate the fundamental point, that the choice of model and assumptions is crucial in this context.
3. Methodological issues

3.1 Life insurance

As a consequence of the alternative approach to QIS1 chosen by the Danish life insurance companies, we have dealt with some of the methodological issues already in part 1A and 2A of this report (in order to make the calculations accessible). Beyond this, the 4 participating life insurance companies have together prepared the following comments:
Surrender values, profit sharing and bonuses:

Paragraphs 18-21 deal with surrender values and paragraphs 24-26 deal with profit sharing and bonuses. Our impression is that the approach suggested here differs from the one implemented in the Danish market value rules for participating life insurance contracts. In the Danish rules, the so-called bonus-potentials are a measure for future bonuses, but this measure does not at this stage take into consideration undistributed collective reserves. 

Inflation:

Paragraph 40 deals with inflation, which is not a part of the Danish regulations. Here, guaranteed payments are determined as if the future premiums are fixed at today’s level. Implementing index-linked premiums could be relevant, but would be a considerable task for most Danish companies.

Reinsurance:

The reinsurance cover in life insurance is limited and therefore omitted. Reinsurance amount to about 0,5 % of gross premiums for the life insurance industry in Denmark. 
Calculations have been performed for one risk group. Therefore, diversification is not relevant. (13)
Tax effects: In Denmark, the return on savings for pension purposes is subject to a special 15 % tax. Hence, the provisions simulated include a provision for future tax (i.e. the discount rate is reduced by 15 % per annum). (21) 

We are not working with a simulation model. The calculations are performed via direct calculation of expected present value. (22)

Reliability and accuracy: All expected present values are calculated with high accuracy. (23)
Reinsurance cover has not been included. (24)
Suitability, appropriateness and simplifications (25 – 27): 

As it appears from the above, the participating companies are not enthusiastic about the methodology set out in the QIS1 specification. Their views are further developed here:

In the current process of developing principles for valuation of life insurance liabilities in the Solvency II framework, the main idea seems to be that a certain percentile should be used. Thus, it is necessary to build models, which allow for determining the distribution of the life insurance liability.
This raises questions concerning the precise assumptions used for describing the development of certain factors related to the insurance portfolio. In contrast to non-life insurance, life insurance contracts are typically long-term contracts that extend up to 60 years or more and even though models for development of future mortality and morbidity do exist, the calibration and choice of parameters for such long-term models would be extremely difficult and highly sensitive to even the slightest change in the underlying assumption. 

Predicting future mortality and morbidity with any reasonable precision, from historical data, can be argued to be almost impossible. The future development is essentially the result of many factors, for example the occurrence of future deceases, epidemics, improvements of medical standards and many other general conditions in the society. 

Of course, it is essentially the goal of any asset-liability model to analyse methods for controlling and reducing the risk of the insurer and for optimising the investment and bonus strategies. In particular, these models allow the companies to compare different strategies. However, it is crucial to realise that such models are normally based on a portfolio level, they typically involve a large number of parameters and assumptions and the results obtained often rely on the specific assumptions that have been introduced. In particular, this implies that one has to be very careful when comparing results obtained from models developed by different companies.  

In order to perform a proper valuation of the impact of surrender values and profit sharing, it seems necessary to perform the simulation described above within different simulated financial scenarios. Thus, a full simulation model including assets and liabilities on policyholder level is really needed and this will probably be a major task for most companies to implement.

Sources of data: Company specific mortality and disability data should be used. (28)
3.2 Non-life insurance

Some of the questions concerning the methodology used in non-life insurance have been answered by the Danish FSA in the description of the methods used in part 2B (in order to make the calculations accessible) and these answers are not repeated here. 
The following are the answers to the qualitative questions in QIS1 provided by the 3 participating non-life insurance companies.
Discounting has not been used. Method 1 and 2 are primarily based on undiscounted amounts since discounting only to a small extent have been used historically. (4)
Inflation has not been considered. (15) 

"Reinsurance has not ben considered in the present analysis, but is extremely important. Reinsurance mainly affect the risk profile through limitation in exposure to significant events and on credit risk.The underwriting risk must be considered net of reinsurance. The risk on reinsurance shall only be considered as the credit risk.". (18)
We routinely make internal assessments of risk within our claims reserves. The methods used range from standard models based on run-off triangles to more advanced statistical models. (20)
We did not take tax effects into account in the technical provisions. (21)

We are not able to quantify reliability and accuracy. (23 – 1)
We think that the calculations based on the suggested methods give a good indication of the level of uncertainty in the claims reserves. However one should observe the fact that the models reflect normal variation in claims reserves. This variation does not necessarily give good guidance as to the levels experienced in distress situations which should be the objective of solvency assessments valuations. The risk in question is not captured well by normal distributions why statements concerning quantiles should not be interpreted to rigidly. (23 – 2)
Reinsurance accepted has not been considered. (24)
Method 1 is based on numbers that could to some extend have a ‘political’ element, and assumes 
furthermore ( as far as we can see ) the same distribution for all companies, except that you shift the 
median to fit the actual reserve. Also we are not confident that the assumption of independence 
between years is valid. Method 2 has the advantage of being less dependent on ‘political’ choices. 
We doubt the normality assumption, since you are modelling relative changes. A log-normal 
distribution will furthermore allow you to model, estimate and simulate correlations very easily, 
since you are adding normal distributed variables in stead of multiplying them. (25 – 1)                

From the objective of establishing a high level view of claims reserve uncertainty we think method 1 presents a reasonable approach. The method could probably be improved by including a volume weighting. Method 2 has in our view one major flaw which is that it is based on actual payments. Uncertainty in the actual payments does not necessarily reflect the uncertainty in the company’s assessment of the ultimate liability and the method would therefore benefit from being based on ultimate liability. The approach resembles what is known as Mack’s method (see e.g. Mack, T (1993): Distribution free calculation of the standard error of chain-ladder reserve estimates, ASTIN-bulletin 23, pp. 213-225). One could also discuss the distributional assumptions concerning the development factors perhaps using log-normal or gamma distributions. (25 – 2) 
We report point estimates, and therefore diversification is not considered (29 – 1)      

Since we report claims reserves under IAS there are no risk loadings included in the reserves therefore diversification is not regarded. (29 – 2)
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