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EIOPA develops non-binding guidelines to enhance convergent and effective application of the regulation and to facilitate cooperation between national supervisors.  This draft proposal for Level 3 guidelines aims to ensure convergence in the application of the Level 2 implementing measures to be adopted by the EC in the Solvency II framework. 
Although the (proposals for) Level 2 implementing measures have not yet been adopted by the EC, EIOPA considers it useful for supervisory authorities and for industry to already start the discussion on potential Level 3 guidelines at an early stage. Reference to L2 proposals as discussed at the Solvency Expert Group meetings and transmitted by the Commission to selected stakeholders is being made where useful.

Therefore, EIOPA is pre-consulting on this draft proposal for Level 3 guidelines with following selected stakeholders: CEA, CRO Forum, Amice and GC

Public consultation on the draft proposal for L3 guidelines will follow once the proposals for L2 measures have been published and the draft proposal for L3 guidelines will have been approved for consultation purposes by EIOPA Board of Supervisors. 
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1. Introduction 
1.1. Having regard to Article 124 of Directive 2009/138/EC of the European Parliament and of the Council of 25 November 2009 on the taking-up and pursuit of the business of Insurance and Reinsurance (Solvency II)].

Whereas,

1.2. The aim of this paper is to provide guidance on how the supervisory authorities should assess and what an undertaking should do to ensure the relevance and the adequacy of the use of validation tools of internal models that is required before an internal model can be approved for the calculation of regulatory capital.

1.3. This paper sets out EIOPA guidance based on Article 124 of Directive, Regulation 2009/138/EC of the European Parliament and of the Council of 25 November 2009 and the current understanding of the latest position of the development of the Level 2 delegated acts (current article 230 / TSIM19). As the level 2 text develops further, any guidance produced by EIOPA will have to be revisited to ensure that it is in line with the final position of the delegated acts.
1.4. An existing draft paper on validation policy covers the following areas:

· Further detail on the validation policy

· Governance of the validation process

· Independence of the validation process

· Specificities for groups

1.5. Currently this paper covers the following areas:

· Universe of tools
· Tools Selection

· Application of the tools

· Data sets for validation

2. Guidelines
2.1. Guideline 1 (Universe of tools – Article TSIM19)

Undertakings should consider using validation tools besides those referred to in article 230/TSIM19 to gain comfort that the internal model is appropriate and reliable for internal use as well as for the SCR calculation. Such validation tools can be developed for present and future use, and can be qualitative or quantitative.
2.2. Guideline 2 (Tools Selection – Article TSIM19)
Undertakings should have a good understanding of the validation tools used and recognise that different tools will have different characteristics and limitations. Undertakings need to consider which validation tools (or combination thereof) will be the most appropriate to meet the purpose and scope of the validation, as set out in the validation policy.
Undertakings should have a documented process in place to choose the appropriate suite of validation tools in order to ensure a robust validation process. The following characteristics or issues should be considered when selecting the validation tools:

· Level of sophistication – validation tools range from simplified techniques to sophisticated methods;

· Nature – validation tools may be qualitative, quantitative or a combination of both;

· Knowledge required - The extent of knowledge required by the persons doing the validation;

· Independence - The level of independence required by the persons doing the validation;

· Information Available - The extent of the types of information available for external versus internal validation;

· Cycle of validation – Validation will be performed at different stages of the internal model from development, to implementation, to operation.
2.3. Guideline 3 (Application of the tools– Article TSIM19)
Undertakings should understand what components or aspects of the model are being validated by each of the validation tools used and why these validation tools are appropriate for the particular purpose by describing: 

· the materiality of the component or aspect of the model being validated;
· The level at which the tool will be applied from individual risks, modelling blocks, portfolio, business unit to aggregated results;
· The purpose of this task.

· The expected outcome.

2.4. Guideline 4 (Test data sets – Article TSIM19)

The undertaking should ensure that the data and expert judgement used as part of the validation tools allows them to validate the internal model under a wide range of situations that have occurred in the past or could potentially occur in the future. 
Question for stakeholders: 
Are you missing any important topics that should be covered in this paper? 
3. Explanatory text 
Guideline 1 – Universe of tools

Undertakings should consider using validation tools besides those referred to in article 230/TSIM19 to gain comfort that the internal model is appropriate and reliable for internal use as well as for the SCR calculation. Such validation tools can be developed for present and future use, and can be qualitative or quantitative.
3.1. Validation tools may be developed, which may be more effective or more appropriate than tools currently available. Sometimes an undertaking may decide to check the output of a particular validation tool against a validation that has been done before and in which the undertaking has better understanding. 

3.2. A universe of tools  that could contribute to the validation process may include:

· Statistical tests,

· Alternative models or modelling techniques,

· Simplified models,

· Qualitative tools.

3.3. Some validation tools are mentioned in the Level1 text and in the draft delegated acts (art 230/TSIM 19). It will be up to the undertakings themselves to set how they will use those validation tools within their validation policy. Even though the tools are prescribed in the Solvency II framework, undertakings should be able to understand their scope, limitations and purpose.
3.4. Testing the results of the model against experience

3.5. The testing of results of the internal model against experience is used to assess the discrepancies between forecasts made by the model and actual realisations. Where actual realisations may not be directly available, the model forecasts may be compared to realisations made on the base of a comparable data set. 
3.6. Undertakings should justify why the chosen comparable data set is appropriate. The reliability of the test depends on the selection of data used and specific attention to the data selection will increase the benefit undertakings and supervisor may expect from the test.
3.7. This test against experience that can be referred to as “Back-testing” can be used by undertakings to find various kinds of errors. The objective of the analysis is, for example, to determine whether differences come from omission of material risk factors from the model, whether they arise from errors from other aspects of the model specification such as the dependency structure including the assumptions of linearity, or whether the errors are purely random and thus consistent with acceptable performance of the model. 
3.8. One way to use back testing is to statistically test the hypothesis that the observed frequency of exceptions equals the expected frequency. Of course this is subject to the amount of data available. 

3.9. In addition to back-testing of the outputs, undertakings may perform additional tests such as fixing the outputs of the model and comparing actual experience conditions against the inputs to determine the quality of the parameter estimation or overall goodness of fit tests to investigate the shape and stability of the distribution. (Please refer to the Guideline 5 of the Level 3 paper on Expert judgement)
3.10. Sensitivity testing

3.11. Another prescribed test is sensitivity testing which aims at challenging the internal modelling by testing the sensitivity of the results to changes in key underlying assumptions. For instance out of sample testing, where relevant, may provide comfort that the results of the model are not dependent on particular sample used to set the assumptions.
3.12. The analysis may be performed by introducing small changes to the assumptions such as to the parameters, but also to some more structural aspects of the model like mathematical methods or statistical distributions. For instance, to test the sensitivity of the results to the choice of a particular statistical distribution selected, the undertaking may use a range of alternative distributions and measure and analyse the impact that the change of the distribution has on the results.
3.13. Sensitivity testing can also be used in validating parts of the internal model which place reliance on expert judgement. For example where expert judgement is used to assist in determining the dependencies between risks. 
3.14. Sensitivity tests may also examine the effect of making changes in a number of parameters or assumptions at the same time in order to validate the model for unexpected interactions, particularly if interactions between different variables are complex.
3.15. Testing the sensitivity of the internal model may also be useful to identify cases where a small difference in the input leads to significant changes in the output. In those cases, and where such behaviour can be justified, particular attention will be given to the modelling of the cause-effect-relation.
3.16. Stability testing

3.17. Stability testing may be used to get comfort that the results produced by the internal model are reproducible, and that the same inputs lead to results which are similar. This is particularly relevant when using stochastic simulations, and can be used, for example, to validate that the number of iterations is sufficient to provide stable results, particularly in light of the calculation of the SCR, and regardless of the seed of the random number generator.
3.18. Stress test and Scenario Analysis
3.19. Stress test and scenario analysis is particularly useful to give insight into the tail of the loss distribution and in providing information relating to the dependencies between risks and capturing non-linearity. Stress or scenario testing as reverse testing may prove very useful in the process to internally challenge the model, and may provide useful opportunities for the senior management to develop their understanding on the model as well as to get comfort in its performance.
3.20. Stress test typically aims to assess the impact of a single event while scenario analysis aims to assess the impact of a combination of events. 

3.21. As a validation tool Stress test and scenario analysis provides information about what the results may look like under various conditions including but not limited to exceptional but plausible large-loss events. It may also identify possible limitations of the model.

3.22. Scenario analysis may be particularly useful to validate the relations and dependencies between risks and variables under stress conditions. When reviewing this aspect, undertaking will pay particular attention in validating that tail and non-linear dependencies are appropriately captured. 

3.23. By analysing the impact of stress event or scenario the undertaking may get insight into the features of the internal model such as tail of the loss distribution, dependencies between risks including non-linearity. This type of validation may increase user’s confidence that the internal model reflects appropriately the undertaking’s risk profile.
3.24. Stress test and scenario analysis will be individually set out by the undertaking or group based on their own experience and their risk profile. The stress event or scenario may be derived using historical scenarios, deterministic or stochastically generated scenarios. 

3.25. In addition to its function as validation tool stress test and scenario analysis, may provide the undertaking with some insight regarding its risk profile, and may prove useful in risk management, decision making and during the ORSA.
3.26. Reverse stress test
3.27. In reverse stress test undertaking will identify the modelled stress and scenarios that could threaten its viability. This test induces the undertaking to consider scenario beyond normal business settings and lead to single out interaction between risks. In a group context specific events including contagion and systemic factors may proved useful in validating the internal model at group level.
3.28. In addition to its function as validation tool reverse stress test may be use to set risk management actions to mitigate the impact on the undertaking’s viability of the indentified events and scenarios.
3.29. Profit and Loss attribution

3.30. More guidance is provided in the dedicated paper on profit and loss attribution.

3.31. Additional validation tools
3.32. Some tools, not mentioned in the Directive or Level 2 text, may be used in the validation such as but not limited to:
3.33. Benchmarking
3.34. For instance benchmarking against alternative approach(es) or technique(s) of specific components of the internal model. When observing and analysing the differences produced by the alternatives approaches or techniques consideration will be given to the appropriateness of the approaches and techniques to the risk profile. A particular weakness of this approach, that need to be consider when using this tool, is its risk to incentivise herding behaviour that may result in creating systemic risk.

3.35. Analysis of change

3.36. Analysis of change from one period or run of the model to the next may provide comfort that changes in results are clearly understood and their causes indentified.
3.37. Hypothetical portfolio
3.38. Hypothetical portfolio can be use to validate against alternative techniques (application close to benchmarking listed above). Can be used also to validate model changes.
3.39. Simplified models
3.40. Simplified models may prove valuable tools for instance in comparing the results from the internal model with results obtained from a more simple and easy to understand approach. Simplified methods or approaches may contribute to provide comfort regarding the output produced by the internal model. This tool may also be valuable for analysing the impact of assumptions.
3.41. Manual tracking of some internal model calculation
3.42. To reproduce the calculation steps of the internal model may be useful to validate a proper implementation of the internal model or the proper integration of different parts or components of the internal model.
3.43. Peer review
3.44. Peer review can be use as a validation tool assuming the process brings an effective challenge. This tool may be particularly relevant in validating expert judgement when the independence between the original expert judgement and the peer review is achieved. 
	Guideline 2 – Tools Selection

Undertakings should have a good understanding of the validation tools used and recognise that different tools will have different characteristics and limitations. 

Undertakings need to consider which validation tools (or combination thereof) will be the most appropriate to meet the purpose and scope of the validation, as set out in the validation policy.

Undertakings should have a documented process in place to choose the appropriate suite of validation tools in order to ensure a robust validation process. The following characteristics or issues should be considered when selecting the validation tools:
· Level of sophistication – validation tools range from simplified techniques to sophisticated methods;
· Nature – validation tools may be qualitative, quantitative or a combination of both;

· Knowledge required -The extent of knowledge required by the persons doing the validation;

· Independence -The level of independence required by the person doing the validation;

· Information required -The extent of the types of information available for external versus internal validation;
· Cycle of validation – Validation will be performed at different stages of the internal model from development, to implementation, to operation.


3.45. Having a documented process for choosing the appropriate tools allows the knowledge about the tools to permeate and feedback through the validation cycle and ensures that tools are chosen consistently and appropriately. 

3.46. In choosing validation tools, undertakings should ensure that the complexity of the tools fits the purpose of the validation. Objective statistical methods may provide a more effective process of validation, particularly for the outputs for the model, but may be ineffective in validating expert judgements. Some risk models can be more complicated than others with complex features and may require more advanced set of tools. 
3.47. A suite of validation tools may complement each other, and help to convey an understanding of the model limitations. For instance, some tools are better at testing the model ability to rank risks, i.e. to segment on a relative basis, whereas other tools are better at testing the absolute forecast accuracy. Similarly a simplified technique such as an easy to process proxy model may contribute to the validation of the model for a specific range of circumstances, but a more sophisticated method may be necessary to validate the performance of the model under other circumstances.

3.48. The validation process may also be applied to simplified configurations of the internal model. For instance validation may be applied to the model while turning off some of the features of the internal model like future management actions and/or risk mitigations techniques. Those features or layers of complexity can then be turned on successively (or through the capture of intermediate results), in order to validate the impact of those features on the internal model results.

3.49. Tools can be classified as qualitative, e.g. interviews and expert judgement and quantitative, e.g. back-testing. It is important to bear in mind that such qualitative tools are not solely for qualitative aspects of the models. Sometimes when applying quantitative methods, a qualitative tool such as expert judgement may be needed to assess and review the results. 
3.50. Undertaking may consider some tools particularly relevant for specific aspects of the model, for instance sensitivity testing may be particularly useful at the level of a single output or at the level of a particular risk, while scenario analysis may be particularly useful at the aggregated level for example to analyse and contribute to validate the dependencies between risks, business entities or solo undertakings at the group level.
3.51. Validation will not be a purely mechanical exercise and when designing a validation process or deciding on a tool, one has to take into consideration the purpose of the model and potential use and its overall control environment. Whether designing questionnaires for qualitative assessment or developing back-testing tools, one needs to take into account such information. Furthermore, validation performed by third party may lack this insight and the tools should be designed to account for this.
3.52. The internal model follows a cycle from the design stage to the implementation and embedding stage. The validation process should also follow this cycle and take into consideration that some validation tools may be more appropriate for some stages in the model life cycle (design, development, implementation and operation).

Guideline 3 – Application of the tools
Undertakings should be able to explain to the supervisory authority what components or aspects of the model are being validated by each of the validation tools used and why these validation tools are appropriate for a particular purpose by describing:
· The materiality of the component or aspect of the model being validated;
· The level at which the tool will be applied from individual risks, modelling blocks, portfolio, business unit to aggregated results;
· The purpose of this task;
· The expected outcome.
3.53. When using the validation tools, undertakings may want to:

· Identify clearly what are the validation performed and to communicate with the supervisory authority. 

· Have performed a self-certification of the validation taking into consideration the limitations of the tools.

· Have robust processes in place to ensure that the validation was actually performed. The internal audit function may contribute to this review.

· Ensure that the tools and methods performed provide the comfort that the internal model is appropriate as set out in the validation policy.

3.54. A schematic of the model and role of validation tools may be a useful way to provide a clear and synthetic illustration of what components or aspects of the model are validated by the different tools used. This may help the supervisory authority to review and assess the validation of the internal model.
3.55. The tools and methods used when approaching different aspects of the internal model will be selected taking into account the aspect of the internal model to be validated. Some tools and methods, for example mathematical analysis, will be more appropriate to validate the model structure (conceptual model validation). Some tools and methods, for example walk-through processes and calculation using fixed values for some variables in order to check the model results against easily calculated values, will be more appropriate to validate the computer programming and implementation aspect of the internal model (model verification). Some tools and methods, for example validation against experience, will be more appropriate to validate the accuracy of the model related to its intended purpose (operational validity).

3.56. Where either a bottom-up (testing the sub-models first then the overall model) or top-down (testing the overall model first then the sub-model) approach is adopted, particular attention will be given to the validation of aggregation inside the internal model where it is appropriate for both the causal relationships as well as statistical dependencies.  

3.57. Specific tools involve specific limitations. For instance some quantitative techniques may be sensitive to sampling error; therefore it will be appropriate to run the tool using several different samples of data or to apply appropriate criteria in the selection of data used during the validation. The reliability of other tests or tools may be limited by the scarcity of data.

3.58. Undertakings should take into consideration the specific limitations of the validation tools used when applying and drawing conclusions from the validation process

Guideline 4
The undertaking should ensure that the data and expert judgement used as part of the validation tools allows them to validate the internal model under a wide range of situations that have occurred in the past or could potentially occur in the future.

3.59. Data used in validation is key to the success and the appropriateness of the validation process. The data sets used for testing individual components of the model may be different from the data sets used for testing the overall model. Furthermore, validating the model on a limited test data may miss important limitations on the model.
3.60. Deciding and generating the relevant datasets for validation should be consistent across purposes. For example the data to check changes in the model should be consistent to the datasets used in the original validation.

3.61. Testing the model based on data, which are independent from the data  used to calibrate the model can also remove any bias in the validation and gives a fairer view of the validity of the model.

3.62. Expert judgement is used in many aspects of the models. There are also instances in validation where expert judgement is used, for example in the choice of the validation tool or in interpreting the results of the validation. In this regard, undertakings may refer to  the requirements for the use of expert judgement set out in the corresponding L3 paper.
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